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MUC LUC

KHUAT THI MAI LUONG, NGUYEN VAN
DUONG, NGUYEN THI LAN ANH, KHUONG THI
THU HUONG, NGUYEN THI HONG LINH,
HOANG DIEU LINH, LE HUNG LINH. Nghién ciru
nhan giéng in vitro ciy binh voi d0 (Stephania
dielsiana Y.C. Wu) thong qua con dudng tai sinh chdi
VO THI PHUONG THAO, PHAM NGOC HAN,
NGUYEN NGOC HAN, TON THIEN GIAP,
NGUYEN MINH NGOC, NGUYEN CHAU
THANH TUNG, NGO THUY DIEM TRANG. Anh
huéng cua thoi diém xtr Iy min d&én sinh trudng cia
cai be xanh (Brassica juncea) va cai ngot (Brassica
integrifolia)

NGUYEN HONG SON, PANG THI THANH LE,
BUI THI HAI YEN. Nghién ctru hiéu qua sir dung
mdt sb thudc bao vé thuc vat sinh hoc trong san xuit
rau an toan trén dia ban thanh pho Ha Noi

PHAN CONG KIEN, PHAM VAN PHUOC, VO
MINH THU, PO TY, NGUYEN THI LIEU,
NGUYEN THI THUY HANG, NGUYEN THI HA
GIANG. Anh huéng ciia phan hitu co sinh hoc thay
thé mot phan phan vo co dén tinh chét dat, ning suét
va chat luong giéng nho NH01-26

ONG VINH AN, TRAN THI BiNH. Tinh hinh nhiém
ky sinh tring & cac loai thin lan béng (ho Scincidae)
tai tinh Ngh¢ An

LE THI HONG ANH, NGUYEN LE TRAM,
HOANG THI NGOC NHON. Nghién ctru t6i wu
hoa trich ly anthocyanin tir gao nép than (Oryza
rufipogon)

PHU THI THANH KHIET, TRUONG THI TU
TRAN, TRAN VIET QUYEN, KONG NARIN, LE
THAI ANH THU. Téi wu héa quy trinh chiét xuat
trong diéu ché cao 14 giang (Aganonerion polymorphum
Pierre ex Spire) bang m hinh Box-Behnken
NGUYEN VAN LQL LE ANH TUAN, TRAN VAN
QUY, NGUYEN NGOC DUY, VU KIEU SAM,
BUI PHUONG THAO. Nghién ctru xdy dung quy
trinh ché bién khoai lang sdy déo

HUYNH VAN TIEN, NGUYEN DUY TUNG,
LUU NGOC THUY TRANG, DINH THI BE HIEN,
HA THANH TOAN. Pa dang thanh phan loai dong
vat phu du & bai bdi ven bién tinh An Giang
NGUYEN KIM KHOA, NGUYEN THI HONG
DPIEP, NGUYEN TRONG NGUYEN. Panh gia nguy
co xam nhdp min theo céac kich ban bién ddi khi hau
trén hién trang st dung d4t thanh phé Can Tho.
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KHOA HOC & CONG NGHE

NGHIEN CUU NHAN GIONG in vitro CAY BINH VOI DO
(Stephania dielsiana Y.C. Wu) THONG QUA
CON DUONG TAI SINH CHOI
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TOM TAT

Cay binh voi do (Stephania dielsiana Y.C. Wu) 1a loai dugce li€u co gia tri, dugc sir dung rong réi
trong y hoc co truyén nhung dang c6 nguy co suy giam do khai thac qua murc. Nghién ciru nay nham
xay du’ng quy trinh nhan gidéng in vitro thong qua tai sinh choi tir dot thin mang mat ngi. Két qua
cho thiy, quy trinh khu trung su dung javel 5% (15 phut) két h0’p cdn 70% va HeCl: 0,1% (mdi loai
5 phiit) cho ti 18 mau sach va séng dat 75,6%. Moi truong MS bd sung BAP 1,5 mg/I thich hop cho
cam ung chdi, trong khi BAP 1,5 mg/l két hgp NAA 0,1 mg/l cho hiéu qua nhan nhanh cao nhét, véi
hé sé nhan dat 2,5 1an va ti 1é tao cum chdi trén 90%. Kinetin 1,5 mg/l két hop NAA 0,1 mg/l gop
phan cai thién chiéu cao chdi. O giai doan ra ré, IBA 0,25 mg/l cho ti 1¢ ra & dat 87,8%. Viéc bo
sung 1,0 g/l than hoat tinh cung BAP 1,5 mg/1 gitip nang cao chat lugng cay hoan chinh. Nghién ctiu
da budce dau xac dinh cac didu kién phu hop cho cac giai doan nhén giong in vitro, gop phan lam co
s& cho viée xdy dung quy trinh nhan gidng nham bao t6n va phat trién ngudn gen loai binh véi d6

(Stephania dielsiana).

Tir khéa: Stephania dielsiana, nhdn giéng in vitro, tdi sinh choi, bdo ton.

1. BAT VAN BE

Binh voi d6 (Stephania dielsiana Y.C. W) la
loai cdy than leo thudc chi Stephania Lour., ho
Tiét dé (Menispermaceae), con duge goi 1a cu
dom, cu ga 4p [1]. Theo Nguyén Qudc Huy va cs
(2025) [2], & Viét Nam hién ghi nhan 22 loai
thudc chi Stephania, trong d6 c6 9 loai da duogc
md ta chi tiét ddc diém thuc vat kém hinh minh
hoa. Cac loai trong chi Stephania c¢6 ré phinh to
dang ct va hinh thai bén ngoai twong d6i gidng
nhau, nén thuong dugc goi chung 1a “binh vo6i”.
Dua trén dic diém hinh thai va khoa phan loai, cu
dom (S. dielsiana) dugc nhan biét boi canh,
Cuéng la, 14 non va cum hoa c¢6 mau tim, khi
cit mo cay tiét ra dich mau tim hong. Cii dom
(S. dielsiana) 14 loai don tinh khac gdc. Trong tu
nhién, s luong ca thé cai thuong duoc ghi nhan
thap hon ca thé duc, diéu nay c6 thé lam han ché
kha ning tao hat va tir 46 anh huéng dén tai sinh
ty nhién cua loai. Loai nay phan bd tai cac tinh

Lao Cai, Yén Bai, Bic Kan, Thai Nguyén, Son
La, Hoa Binh, Phui Tho, Ha Tay, Bic Giang, Bic
Ninh va Quang Ninh (theo dia danh hanh chinh
trude day) [2].

Céc loai thudc chi Stephania dugc biét dén 1a
ngudn giau alkaloid, v6i hon 150 hop chat da
duoc xac dinh, thé hién nhiéu hoat tinh sinh hoc
nhu: Chdng viém, chdng oxy hoa, khang khuan
va bao vé than kinh [3, 4]. Trong y hoc dan gian,
cac loai trong chi nay dugc su dung dé diéu trj
nhiéu bénh Iy nhu: Hen suyén, s6t, kiét ly, roi
loan than kinh va sdt rét [3]. Tai Viét Nam,
nghién ctru thanh phan héa hoc cua mot sb loai
binh véi ciing cho thay sy da dang vé cac nhom
chat, trong d6 alkaloid 13 thanh phan dic trung.
Nghién ciru cia Nguyén Quéc Huy va cs (2025)
[2] da phan lap duogc 33 alkaloid tur 8 loai
Stephania (S. brachyandra, S. dielsiana, S.
glabra, S. kuinanensis, S. pierreii, S. sinica, S.
venosa, S. viridiflavens), v&i nhiéu hoat tinh duoc
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KHOA HOC & CONG NGHE

1y quan trong nhu doc t& bao, khang viém va
giam dau...

Riéng d6i véi ci dom (S. dielsiana), thanh
phan hoa hoc dic trung 1a cac alkaloid chi yéu
thudc nhom isoquinoline va aporphine. Mot s6 hop
chit tiéu biéu di dwoc phan lap nhu
oxostephanine, stephanine va crebanine [5, 6].
Ham luogng va thanh phan cac hop chat nay co thé
bién dong tuy thudc vao loai, kiéu gen, diéu kién
sinh thai va thoi diém thu hoach [7]. Cac nghién
ctru duoc 1y cho thay, dich chiét va cac hop chat
phan lap tir ca dom (S. dielsiana) c6 nhiéu hoat
tinh sinh hoc. Cu thé, stephanine va crebanine thé
hién hoat tinh khang khuan rd rét, dac biét ddi véi
vi khuan Gram duong [6]. Oxostephanine c6 kha
ning wc ché sy phan chia té¢ bao thong qua viée
giy dimg chu ky té bao & pha G2/M, tir d6 thé hién
hoat tinh gdy doc té bao trén mot sd dong té bao
ung thu. Ngoai ra, cac hop chét tir loai nay cling
cho thay kha ning tc ché ky sinh trung sOt 16t
Plasmodium falciparum, goi ¥ tiém ning trong
nghién ctru hd tro diéu trj s6t rét [5]. Tai Viét Nam,
rotundin ttr cdy binh voi da dugc ghi nhéan cé tac
dung an than, giam dau va hd tro gidc ngi, dong
thoi con cho thé'ly mot sb hoat tinh khac nhu bao vé
than kinh, chdng co giat va ha huyét ap [8].

Hié¢n nay, nguén duoc liéu binh voi chu yéu
van dyua vao viéc khai thac tir tu nhién véi san
luong ngdy cang ting dé dap ung nhu ciu san
xuat dugc pham. Tuy nhién, tinh trang khai thac
qua mirc theo phuwong thirc tan diét, két hop voéi
tdc do sinh truong tu nhién rat cham, da khién
ngudn tai nguyén ndy co nguy co suy giam
nghiém trong. Tai Viét Nam, cac loai binh voi
duoc xép vao nhom IIA - Thuc vat rimg han ché
khai thac, sir dung vi muc dich thwong mai. Vi
vay, viéc nghién clru bao ton ngudn gen cdy binh
vOl va nhén giong la hét sic can thiét va cép
bach. Nuoi cay mo thyc vat dugc coi la giai phap
hitu hiéu dé nhan glong cac loai cay thude quy
hiém. Ky thut nuéi cdy mé cho phep san Xuat
nhanh so lugng 16n cay con sach bénh, khong phu
thudc mua vy, diéu kién ngoai canh, déng thoi c6
thé duy tri, bao t6n ngudn gen trong diéu kién
kiém soat [9]. Pac biét, ddi véi nhitng loai c6 kha
nang tdi sinh ty nhién han ché nhu binh voi,
phuong phap nudi cdy mé tir cac phan co quan
sinh dudng (chéi, dinh sinh trudng, mo seo...) s&
rit ngin chu ky nhan gidng. Ngoai ra, nudi cay

mo con mé ra hudng tao sinh khdi té bao dé san
xuit cic hop chat tha cip quy tir cdy binh voi
(nhu oxostephanine, stephanine, crebanine ...)
trong diéu kién in vitro [10, 11].

Tai Viét Nam, cac nghién ctru nhan giéng in
vitro d3 duoc thuc hién trén mot sb loai thude chi
Stephania nhu binh voi trang/cu mot (Stephania
glabra), binh voi tring (Stephania rotunda) va
binh voi hoa dau (Stephania cepharantha), véi
cac bude tao chdi, cam ung md seo va tai sinh
cdy con [8, 12, 13]. Trén thé gidi, cac nghién ciru
tuong tu ciing dd duogc trién khai trén cac loai nhu
day dong tién (Stephania pierrei) va thién kim
dang (Stephania japonica), binh voi (Stephania
dentifolia), m¢ ra huong Ung dung nuéi cay sinh
khdi va san xut hop chit duoc lidu theo huéng bén
vimg [14 - 16]. D6i v6i cit dom (S. dielsiana), két
qua nghién ctu ciia Nguyén Vin Viét va cs
(2018) [1] da budc dau ghi nhan kha ning tao
chdi va cam tng mo seo tir than ciy. Tuy nhién,
cac nghién ciru vé nhan gidng in vitro thong qua
mit ngi nhim tao cdy con hoan chinh voi dic
diém sinh truong t6t va hinh thai 6n dinh van con
han ché, cho thdy can tlep tuc hoan thién quy
trinh nhdm chi dong ngudn cay gidng chét luong
va bén vitng phuc vy san xuat.

Xuét phat tir nhu cau bao ton va khai thac
hop 1y loai cay thubc quy, nghién ctru nhan giéng
in vitro cay binh voi d6 (S. dielsiana) thong qua
con duodng tai sinh chdi dugc thyc hién. Nghién

ctru nham gop phan bao t6n nguon gen quy hiém,
dong thot tao ngudn cdy giong sach bénh, dong
nhat vé chat luong phuc vu phat trién ving trong
va khai thac bén viing.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Vat liéu thuc vat: Doan than chira mat ngu
cua cay binh vo1 do dugc trong tai B6 mén Sinh
hoc phan tur, Vién Di truyen Noéng nghiép. Chiéu
dai than tir 30 - 40 cm goém 7 - 8 mat ngu.

2.2. Phuwong phap nghién ctru

2.2.1. Phuong phap thi nghiém

- Phuong phap khir tring mau tao vat lidu
vO trung:

Thi nghiém 1: Nghién ctru anh huong cua
thoi gian xtr 1y bang javel 5% dén kha nang tao
vat li€u sach.
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Mau 1a doan than mang mat ngl chua phat
trién ¢ nach 1a. La duoc cit bo, giit lai cuong, rua
dudi voi nudc chay, tiép theo xur ly bang dung
dich xa phong loang, chai nhe bang ban chai long
mém r01 rira lai bang nudc sach. Sau d6, mau
duoc cat thanh cac doan dai 3 - 4 cm, trang nhiéu
lan bang nudc cit, dit trong binh Scott va chuan
bi cho qua trinh khir tring trong diéu kién vé
tring. Cac mau dugc xtr 1y theo thi nghiém:
Ngéam trong cdn 70% trong 5 phut, sau d6 xir ly
bang dung dich javel 5% trong cac khoang thoi
gian 5, 10, 15, 20 phat. Cudi cing, mau dugc
ngam trong HgCl. 0,1% trong 5 phat. Toan b
qué trinh khtr tring duoc thyc hién trong ti cdy
vo trung. Sau mdi budc xir 1y, mau dugc rira lai 2
- 3 14n bang nudc cit vo tring dé loai bo hoa chat
du. Cac phﬁn mo bi tham den hodc mé gia duoc
loai bo bang panh va kéo v triung trudc khi ciy.

Cac mau dai 2 - 3 cm, ¢6 it nhat mot mét ng,
dugc cdy vao moi trudng co ban MS bd sung 30
g/l sucrose va 7 g/l agar, khong bd sung chat diéu
hoa sinh truong. Moi cong thire gom 30 mau/lan
lap lai x 3 lan lap lai. Mau dugc nudi cay trong
diéu kién anh sang va nhiét do tiéu chuan cua
phong nuéi cay Cac chi tiéu theo doi sau 2 tuan
gom: Ti 1€ mau sach song (%), ti 16 mau sach chét
(%) va ti 1¢ mau nhiém (%).

- Phuong phap tai sinh choi:

_ Thi nghiém 2: Nghién ctru anh hudng cua
nong do BAP dén kha nang tai sinh choi tu
mat ngu.

Céc ma:luq sach dugc cdy chuyén sang moi
truong MS b6 sung 30 g/l sucrose va 7 g/l agar,
c6 bd sung BAP voi cac nong d6 0.5; 1,0; 1,5; 2,0

mg/l nham dénh gia kha nang tai sinh chdi tir mét
ngu. Mdi cong thirc gdm 30 mau, 1p lai 3 lan.

_ Sau 4 tudn nudi cy, céc chi tidu theo ddi
gom: SO cho6i/mau, chiu cao chéi (cm) va s6
la/choi.

- Phuong phéap nhan nhanh chdi:

Thi nghiém 3: Nghién ctru anh hudng cua
BAP va NAA dén kha nang tao cum choi.

Moéi truong nhan nhanh choi ’g(k)m MS bb
sung 30 g/l sucrose va 7 g/l agar, két hop BAP ¢
cac néng do 0,5; 1,0; L5; 2,0 ~mg/l va NAA 0,1
mg/1. Moi cong thirc gom 30 mau, 13p lai 3 lan.

Céc chi tiéu danh gia sau 8 tuan gom: Ti 1&

tao cum chéi (%), chiéu cao chdi (cm) va hé sb
nhan choi (l1an).

Thi nghiém 4: Nghién ctru anh huong cua
kinetin va NAA dén kha nang tao cum choi.

Mai truong MS bd sung 30 g/l sucrose va 7
g/l agar, két hop kinetin & cac nong d6 0.,5; 1,0;

1,5; 2,0 mg/l va NAA 0,1 mg/l. Mbi cong thirc
gdm 30 mau, lap lai 3 lan.

Céc chi ti€u theo doi sau 8 tuan gom: Ti 1€
tao cum choi (%), chiéu cao choi (cm) va hé so
nhan choi (l1an).

- Phuong phép tao cay hoan chinh:

_ Thi nghiém 5: Nghién clru anh huong cua
nong do IBA dén kha nang ra ré.

Qéc chdi ¢6 chiéu cao 2,5 - 3,§ cm duoc céy
chuyén sang méi truong MS b6 sung 30 g/l
sucrose va 7 g/l agar, c6 b6 sung IBA ¢ cac nong
dcf>~0,25; 0,5; I,Q; 1,5 mg/l. Moi cong thire gom 30
mau, 1ap lai 3 lan.

Sau 4 tuan nudi cay, cac chi ti€éu gom: Ti 1€ ra
€ (%), sO ré/cay va chiéu dai re (cm).

_ Thi nghiém 6: Nghién ciru anh hudng cua
nong do than hoat tinh dén sy hinh thanh cay
hoan chinh.

Céac chdi cao 2,5 - 3,5 cm duge cdy chuyén
sang moi truong MS bo sung 30 g/l sucrose va 7
g/l agar, két hop than hoat tinh & cac nong do 0;
0,5; 1,0; 1,5 g/l va BAP 1,5 mg/l. Moi cong thirc
gdm 30 mau, lap lai 3 lan.

_ Sau 4 tudn nudi cdy, cac chi tiéu theo ddi
gom: Chi€u cao cay (cm), dién tich la (cm?) va
chiéu dai ré (cm), dong thoi danh gia chat luong
hé ré.

Diéu kién nudi ciy

_Mai truong nudi ciy duoc diéu chinh pH 5,8.

biéu kién chiéu sang 12 gio/ngay voi cuong do
2.000 - 3.000 lux; nhiét do phong nudi 23 + 2°C
va do am 50 - 60%.

2.2.2. Phuong phdp phan tich két qua va xir
ly so liéu

Str dung phan mén} IRRISTAT wver. 5.0 va
Microsoft Excel 2010 dé phén tich phuong sai, hé
s0 bién dong (CV%) va mic sai khac nhd nhat c6
y nghia (LSDy os).
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2.3. Thoi gian va dia diém nghién ciru
Thoi gian nghién ctru: Tir thang 3/2025 dén
thang 02/2026.
Dia diém nghién ctru: Phong thi nghiém
thudéc B moén Sinh hoc phan tir, Vién Di truyén
Nong nghiép.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng ciia thoi gian khir tring
bing javel 5% dén kha ning tao miu sach ciia
cay binh voi do

Két qua nghién ctru anh huong cua thoi gian
khir tring bang javel 5% dén kha ning tao mau
sach cta cdy binh voi d6 dugc thé hién & bang 1.
S6 lidu cho thiy, hiéu qua ctia qua trinh khir tring
bé mat miu cay phu thudc rit 16n vao thoi gian
xtr 1y. Khir tring mau than binh vo6i bang dung
dich javel 5% & cac moc thoi gian khac nhau (5;
10; 15; 20 phat) cho thay su blen thién ro rét vé ti
1¢ mau nhlem va ti 1& mau song. Khi ting thoi
gian xir Iy mau véi javel 5% tir 5 - 20 phat, ti 1&

mau nhiém €6 xu huéng giam manh, tir 32,2% (&
5 phut) xuong con 7,8% (& 20 phut). Piéu nay
chimg minh rang, thoi gian tiép xiic cang dai, kha
nang tiéu diét vi sinh vat bam trén bé mat mau
cang triét dé. Tuy nhién, ti 16 mau chét ciing ting
ti 1€ thuan voi thoi gian xur 1y do doc tinh cua hoa
chat khur tring gay hai dén mo thuc vat, ting tur
8,9% lén dén 27,8%. Cong thirc 3 (CT3) véi thoi
gian xtr Iy 15 phat duoc xac dinh 1a diéu kién tdi
vu nhét cho qué trinh khir tring méu than binh
voOi. Tai cong thuce nay, ti 1¢ mau khong nhiém dat
mirc cao, dong thoi cho ti 18 mau séng cao nhat 1a
75,6%, trong khi ti 1¢ mau nhiém chi con 8,9%.
Viéc kéo dai thoi gian 1én 20 phat (CT4) mac du
lam giam thém ti 1¢ nhiém nhung lai khién ti 18
mau chet tang cao dang ke (27,8%), dan dén ti 1¢
mau song thuc t& giam xudng chi con 64,4%. Két
qua nay phu hop véi nguyén 1y chung trong nudi
céy mod thuc vat: Hi€u quéa khu trung 1a sy can
bang giita viéc loai bo vi sinh vat va bao ton sirc
song ctia mo cay.

Bang 1. Anh huéng ciia thoi gian khir tring miu bing javel 5% dén kha niing tao miu sach ciia
cay binh voi dé (sau 2 tuan nudi cay)

Thoi gian xur ly x Ti 1& mau khong nhiém
] Tilé mau
Cong thitc (phut) nhidm (%)
\ 0 ~ r ~ r
Con70% | Javel 5% | HeCLO0,1% | ) | Miuchét | Mau séng
CT1 5 32,2 8,9 58,9
CT2 10 21,1 12,2 66,7
5
CT3 15 8,9 15,6 75,6
CT4 20 7.8 27,8 64,4

Nghién ctru ciia Yu va cs (2023) [16] tién
hanh khir tring mau cay binh voi (S. dentifolia)
bang cdn 70% trong 30 gidy, sau d6 xu 1y bang
javel 2,5% trong 10 phut, dat ty 1é nhiém 10,6%.
So v&i nghién ctru nay, mic du st dung néng do
hoa chat va thoi gian xir Iy cao hon, hiéu qua khir
triung trong thi nghiém hién tai van twong dwong,
v6i ty 18 nhiém 8,9% & cong thirc tdi wu CT3,
khong khac biét dang ké. Su khac biét vé ty 1é
nhiém gitta cac nghién ctru c6 thé lién quan dén
ngudn mau ban dau, diéu kién sinh thai hodc giai

doan phat trién cua mau, tr d6 anh huong dén
mutc d6 nhiém vi sinh vat. Tuong tu, Kkét qua
nghién clru cua Tangmany va cs (2020) [17] trén
cay binh voi vang cling ghi nhan hiéu qua khu
trung cao khi sir dung HgCl: 0,1% trong 5 phut.
Tir cac két qua nay co thé thay rang, viéc két hop
cac tac nhan khir tring nhu con 70%, javel va
HgCl. vé&i ndng do va thoi gian xur 1y thich hop
c6 thé nang cao hiéu qua khir tring. Trong nghién
ctru nay, cong thirc khir tring gdm con 70% trong
5 phut, javel 5% trong 15 phat va HgCl: 0,1%
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trong 5 phut dugc xac dinh 1a t6i uu, cho ty 1¢
mau sach va song cao nhat dap ung yéu cau cho
céc budc nhan gidng tiép theo.

3.2. Anh huéng ciia ndng do chat diéu hoa
sinh trwéng BAP dén kha ning tai sinh chdi
binh voi dé6

Sau 2 tuan nudi cdy ¢ giai doan tao mau sach,
nhitng mau séng kho¢ manh, khong nhiém nam
va khuan dugc 13y ra cét bo phan bi den & 2 dau,
cay chuyen sang moi truong kich thich tai sinh
chdi. Két qua thu duoc sau 4 tuan cdy chuyén
duogc thé hién & bang 2.

Bang 2. Anh huéng ciia ndng d9 chit diéu hoa sinh truéng BAP dén kha ning tii sinh chdi binh
voi d6 (sau 4 tuan nudi cay)

Cong thirc Nong d6 BAP (mg/]) S6 chdi/mau | Chiéu cao chdi (cm) | S 1a/chdi
CTI 0,5 1,0 0,8 4.6
CT2 1,0 1,4 1,1 53
CT3 1,5 1,8 1,7 6,9
CT4 2,0 1,6 1,4 4,9

LSD, s 0,1 0,1 0,2
CV% 45 4,0 15

Két qua nghién ciru ghi nhén, trong moi
truong nudi cdy, khi sir dung BAP & cac ndng
do khac nhau c6 anh hudng rd rét dén chiéu cao
chdi, sé chdi/maiu va sb 1a/chdi. Khi tang tir 0,5
- 1,5 mg/l, céc chi tiéu déu cai thién va dat gia
tri cao nhét tai 1,5 mg/l, voi sb chdi trung binh

1,8 chdi/mau, chiéu cao choi 1,7 cm va 6,9
1a/chdi (Hinh 1). Tuy nhién, & ndng do 2,0
mg/l, cac chi tiéu nay déu giam (1,6 chdi/mau,
1,4 cm, 4,9 la/ch01) cho thdy BAP & mtc cao
c6 thé gdy tc ché sinh truong va lam giam hiéu
qua tai sinh chdi.

Hinh 1. MAu than binh véi in vitro giai doan tai sinh chdi trong mai trueong MS bo sung BAP
nong dd 1,5 mg/1 ¢ giai doan ban diu (a), sau 10 ngay nudi cy (b), sau 15 ngay nudi cay (c)

Két qua nghién ctu cta Tangmany va cs
(2020) [17] trén cay binh voi vang (Stephania spp.)
cho thiy, BAP la chét diéu hoa sinh truong hiéu
qua trong kich thich tai sinh chdi tir dinh sinh
truong, voi nong do tdi wu 2,0 mg/l, dat khoang
1,71 chdi/mau va chiéu cao chdi 1,39 cm sau 3
tuan nudi cdy. Cac chi tiéu nhu s chdi, chiéu cao
chdi va s6 14 tang khi nong d6 BAP tang tir thap
den trung binh, nhung giam khi vugt qua ngudng
t6i vu. Xu huéng nay tuong dong voi két qua cua
nghién ciru hién tai, tuy nhién nong do t6i wu c6
su khéc biét. Sy sai khac nay co thé lién quan dén

dic diém loai (binh v6i vang so v6i binh vo1 do),
cling nhu cac yéu té thi nghiém khong tuong
dong. Tuong tu, két qua nghién ctru cia Pham
Thi Thanh Nhan va cs (2020) [13] trén loai binh
voi hoa dau cho thay, ndng do BAP t6i vu 1a 1,0
mg/1, véi s chdi dat khoang 1,67 chdi/mau, chiéu
cao choi 0,72 cm va chiéu dai 14 0,92 cm. Céc chi
tiéu sinh truong ting dan theo néng d6 BAP va
dat cuc dai tai 1,0 mg/l, sau d6 giam do hién
tuong we ché sinh truong khi ndng do chat diéu
tiét sinh truong qua cao. So voi nghién ctru hién
tai, cac gia tri nay thap hon nhung khong chénh
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léch 16n va co thé lién quan dén su khac biét vé
kiéu gen, trang thai sinh 1y ciia mau va diéu kién
thi nghiém. Tu cac két qua trén, co thé khang
dinh rang, viéc sir dung BAP & nong do 1,5 mg/l
12 hiéu qua nhét cho tai sinh ch01 binh v6i do
trong nghién ctru nay, gop phan téi wu héa ca sb
luong va chét luong chdi.

3.3. Anh huéng ciia ndng do BAP va NAA
dén kha niing tao cum chdi binh véi dé

Két qua sau 8 tuan nudi cdy cho thiy, BAP
va NAA c6 anh huong dang ké dén ti 18 tao cum
chdi, chiéu cao chdi va hé s6 nhan chdi (Bang
3). Khi gitt NAA ¢ muc 0,1 mg/l va tang BAP
tor 0,5 - 1,5 mg/l, cac chi ti€u nay déu tang va
dat gia tri cao nhit & cong thae CT3 (1,5 mg/l
BAP). Cu thé, ti 18 tao cum chdi dat 91,1%,
chiéu cao chdi trung binh 3,6 cm va hé s nhan
chdi dat 2,5 lan, gan gip d6i so v6i CT1. Két

qua nay cho thiy, su phdi hop giita BAP
(cytokinin) va NAA (auxin) & ndng do thich hop
da thuc day manh qué trinh phat sinh hinh thai
va nhan nhanh chdi. Hinh anh cum chdi in vitro
tir @t than binh voi d6 trén moi trudng MS bd
sung 1,5 mg/l BAP va 0,1 mg/l NAA dugc trinh
bay ¢ hinh 2. Khi taing BAP 1én 2,0 mg/l (CT4),
hiéu qua nhan chdi giam ro rét, vadi ti 1€ tao cum
chdi dat 82 2%, chiéu cao chdi 3,1 cm va hé sb
nhan chdi 2,2 1an. Piéu nay cho thay, ndéng do
cytokinin cao cé thé gy mét can bang tuong tac
auxin - cytokinin, tir d6 wc ché sy kéo dai va
phan hoa chdi. O muc tdi uu, sy két hop gitra
BAP va NAA gilp tang hiéu qua tao cum chdi
va cai thién chat luong chdi, dong thoi han ché
hién tuong chdi yeu hodc di dang. Céc két qua
thu dugc co6 do tin ciy cao, thé hién qua hé $6
bién thién (CV%) thap, dao dong tir 3,2 - 4,0%.

Bing 3. Anh hwong ciia BAP va NAA dén kha niing tao cum chdi binh véi dé

(sau 8 tudn nudi ciy)

Cong thite Nong do BAP | Nong do NAA | Tila miutao | Chidu cao He 56 nhn

(mg/1) (mg/1) cum chdi (%) | choi (cm) chdi (lan)
CTI 0,5 61,1 2.1 13
CT2 1,0 01 76,7 2,6 1,9
CT3 1,5 ’ 91,1 3,6 2,5
CT4 2,0 82,2 3,1 22
LSD, 5 0.1 0.2
Cr% 40 32

Hinh 2. Cym chdi in vitro binh voi d6 trong moi truong MS bo sung BAP
6 nong do 1,5 mg/l va NAA & nong d¢ 0,1 mg/l sau lan lugt 1 tuin cay (a),
2 tuin cay (b), 6 tudn cay (c), 8 tuan nuoi cay (d)
NAA & nong d6 0,1 mg/l dugc ghi nhan 14 hiéu
qua cho tao cum chéi. Két qua nay tuong dong

Két qua nghién ciru cua Yu va cs (2023) [16]
trén cu dom (S. dielsiana) cho thay, viéc st dung
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v6i két qua ctia nghién ctru hién tai, khi sy hién dién
ctia NAA & ndng do thap gop phan thic diy su sinh
trudng ciia chdi nach va hinh thanh nhiéu chdi moi.
Tuong tu, két qua nghién ciru ciia Trinh Ngoc Nam
va Nguyén Van Vinh (2011) [12] trén binh voi
trang (S. rotunda) cho thay, méi trudng MS bd sung
BAP 1,0 mg/l két hop voi NAA 0,2 mg/l 1 cong
thirc tdi uu cho nhan nhanh chdi. Su két hop giita
auxin & nong do thip va cytokinin ¢ nong do trung
binh dugc cho 1a c6 tac dung kich thich hinh thanh
chdi non va ting hoat dong cia mo phan sinh. Su
khac biét vé néng do tdi uu giita cac nghién ctru ¢6
thé lién quan dén dic diém loai, trang thai sinh 1y
ctia mau va diéu kién nudi cdy. Do do, trong nghién
ctru ndy, mdi truong MS bd sung 1,5 mg/l BAP va
0,1 mg/l NAA duogc xac dinh 1a t6i wu cho tao cum
chdi binh véi do.

3.4. Anh huong ciia nong do kinetin va NAA
dén khd nang tao cum chéi binh voi dé

Sau 8 tudn nudi cdy, két qua cho thay, su
phéi hop giira kinetin va NAA & cic nong do
khac nhau c¢6 anh hudng dang ké dén kha ning
tao cum choi, chiéu cao chdi va hé s nhan chdi

cta binh voi do. Nhin chung, khi tdng kinetin tur
0,5 - 1,5 mg/l (két hop vdi 0,1 mg/l NAA), cac
chi tiéu sinh truong déu cai thién va dat gia tri
cao nhit & cong thac CT3. Cu thé, tai néng do
1,5 mg/1 kinetin, ti 18 tao cum chdi dat 85,6%, hé
s0 nhan chdi 2,4 1an va chiéu cao chdi 3,8 cm,
cao gan gap doi so v6i CT1 (1,3 lan). Piéu nay
phan anh vai tro kich thich manh cua cytokinin
trong viéc thuc day hoat dong phan chia té bao va
hinh thanh chéi, trong khi NAA ¢ néng do thap
gbp phan duy tri cén bang sinh 1y, hd trg khoi
phat cum ch6i ma khong gy uu thé hinh thanh
ré. Khi tang kinetin 1én 2,0 mg/l (CT4), cac chi
tiéu sinh trudng cd xu hudng giam, voi chiéu cao
chéi con 3,2 cm, ti 1& tao cum choi 78,9% va hé
s6 nhan chéi 2,0 lan. Sy suy giam nay cho thay,
viéc du thira cytokinin c6 thé lam rdi loan can
bang noi sinh, anh huong bat loi dén qua trinh
phan chia va kéo dai té bao. Nhu vy, su két hop
kinetin va NAA & muc thich hop khong chi thuc
day hiéu qua tao cum chdi ma con gop phan duy
tri chat lugng chdi tdt, han ché hién tuong sinh
truong yéu hodc bat thuong hinh thai.

Bang 4. Anh huéng ciia kinetin va NAA dén kha ning tao cum chdi binh véi dé

(sau 8 tudn nudi ciy)

R , Ngng d © Néng do NAA | Tilé mau tao Chiéu cao Hé s6 nhan
Cong thirc kinetin X o X Xe 1A
(mg/l) cum choi (%) choi (cm) choi (lan)

(mg/1)
CT1 0,5 58,9 2,2 1,3
CT2 1 0.1 71,1 2,9 1,8
CT3 1,5 ’ 85,6 3,8 2,4
CT4 2 78,9 3,2 2,0
LSD, s 0,2 0,1
Cr% 3,0 2,8

Két qua nghién ctru ctia Handique va Sharma
(2010) [15] trén binh v6i Nhat Ban (Stephania
Jjaponica) cho thay, céng thic t6i uu cho tao cum
chdi 1a kinetin 0,5 mg/l két hop véi NAA 0,1
mg/l. Kinetin dugc ghi nhan c6 kha nang kich
thich ting sinh chdi, ddc biét khi phdi hop v6i
auxin & nong d6 thap. Tuy nhién, két qua nay
khéc véi ket qua cua nghién ctru hién tai vé nong
d6 kinetin t6i wu. Sy sai khac co thé lién quan dén
ddc diém loai, nhu cau dinh dudng va kha ning
sinh truéng ciia mau, cling nhu cac diéu kién thi
nghiém. Tuong tu, két qua nghién ctu cua
Nguyén Vin Viét va cs (2018) [1] trén cit dom (S.

dielsiana) cho thdy, su két hop gilta cytokinin
(0,2 mg/l kinetin va 0,9 mg/l BAP) va NAA ¢
ndng do 0,3 mg/l cho hiéu qua tao cum chdi cao
(78,3%). Két qua nay nhin chung phu hop véi xu
hudéng cua nghién ctu hién tai, khi st dung
cytokinin & muc trung binh két hop véi auxin
nong do thap cho hiéu qua cao. Piém khac biét 1a
trong nghién ctru nay chi sir dung kinetin nham
danh gia riéng ré anh huong cua chit nay dén kha
nang tao cum chdi. Su khac biét vé néng do téi
wu giita cac nghién ctru ¢ thé lién quan dén su
khac nhau vé kiéu gen, trang thai sinh 1y ciia mau
va diéu kién nudi cdy. Tir cac két qua trén, co thé
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xéc dinh rang, moi truong MS bd sung kinetin 1,5
mg/l va NAA 0,1 mg/l 1a thich hop nhat cho tao
cum choi binh vo6i dé trong nghién ctru nay.

3.5. Anh huong ciia néng d¢ IBA dén khi

nang ra ré tao ciy hoan chinh binh véi dé

Két qua vé anh hudng cua ndng do IBA dén
kha ning ra ré cta chdi binh voi do duoc trinh
bay ¢ bang 5. Nhin chung, khi tang nong do
IBA, cac chi tiéu ra ré (ti 1é ra ré, sb ré va chiéu
dai r8) déu c6 xu hudng giam, trong d6 thap
nhat & ndng do 1,5 mg/l. Cu thé, ti 1& ra r& cao
nhat dat 87,8% tai néng do thép nhat (0,25 mg/1
- CT1), cung véi sb ré trung binh 3,6 ré/ciy va

chiéu dai r& 6,0 cm. Khi ndng do IBA ting dan,
cac chi tieu nay giam lién tuc va dat gia tri thép
nhat 0 CT4 (1,5 mg/l), voi ti 1¢ ra ré 44,4%, s6
r& 1,9 ré/cay va chiéu dai r& 4,7 cm. Su suy
giam nay c6 thé lién quan dén tac dong trc ché
sinh truéng khi auxin tich lily & ndng do cao,
lam giam kha ning khoi phéat va phat trién ré.
Ngoai ra, ndng do IBA cao c6 thé giy bién doi
bat 1oi trong mé nudi cdy, nhu ting hinh thanh
mé seo hodc han ché biét héa mach din, dan
dén ré ngan va kém chirc nang. Sy khac biét vé
s6 ré/cay va chiéu dai ré giira cac cong thirc co
y nghia théng ké ¢ mirc tin cdy 95%.

Bing 5. Anh huéng ciia nong d9 IBA dén kha niing ra ré ciia binh voi dé (sau 4 tuin nudi ciy)

Cong thuc Nong d6 IBA (mg/]) Ti 18 ra ré (%) S ré/cay (18) Chiéu dai ré (cm)
CTl1 0,25 87,8 3,6 6,0
CT2 0,5 78,9 3,0 5,4
CT3 1,0 65,6 2,3 4,9
CT4 1,5 44.4 1,9 4,7
LSD, s 0,2 0,2
CV% 3,0 1,9

Trong cic nghién ctru trén mot sé loai co
quan hé ho hang gan thudc ho Menispermaceac,
vai tro cda auxin, dac biét 1a IBA trong cam tng
hinh thanh ré in vitro da duoc ghi nhan rd rét.
Nghién ctru cua Fonseka va Kalinga (2020) [18]
trén cay tiét dé (Cissampelos pareira) cho thay,
moi trudng bod sung IBA & nong do 1 mg/l 1a t6i
vu cho ra ré, véi ti 16 dat 95%, s6 ré trung binh
4,15 ré/ciy va chiéu dai ré khoang 3,96 cm. Khi
néng d6 IBA vuot qua ngudng ndy, cac chi tiéu
ra ré bat dau giam. Xu hudng nay tuong dong véi
két qua cua nghién ctru hién tai, mac du néng do
tdi wu c6 sy khac biét. Tuong tu, Kkét qua nghién
ctru ctia Mridula va cs (2017) [19] trén day than
thong (Tinospora cordifolia) cho thiy, ndng do
IBA tbi wu 1a 0,5 mg/l, véi ti 1 ra ré dat 79,3 -
81,7%, sb ré trung binh 4,0 - 5,8 ré/cﬁy va chiéu
dairé 4,5 - 5,0 cm. Sy sai khac vé gia tri cu thé co
thé lién quan dén ngudn miu (14 so véi than),

kiéu gen va diéu kién nuoi cdy. Ngoai ra, nghién
ctru cua Pillai va Siril (2019) [20] cling ghi nhan
hiéu qua cao cta IBA trong kich thich ra ré trén
day than thong (Tinospora cordifolia), véi ti 16 ra
& dat khoang 87,77% va sd ré trung binh 7,29
ré/cay khi st dung IBA & nong do 30 pM. Két
qua nay tiép tuc khiang dinh vai tro quan trong
ctia IBA trong cdm tng hinh thanh ré in vitro. T
cac két qua trén, co thé xac dinh réng, IBA ¢
nodng do thap 1a t6i wu cho qua trinh ra ré. Trong
nghién ctru ndy, ndong do 0,25 mg/l duoc xac dinh
1a t6i uu cho tao r& & binh voi do.

3.6. Anh hwéng ciia nong dd than hoat tinh
dén sy hinh thanh ciy hoan chinh.

Nghién ctru khd nang tao cay hoan chinh
trén moi truong MS bd sung than hoat tinh ¢ céc
nong d6 khac nhau cho két qua dugc thé hién &
bang 6.

Bang 6. Anh hwéng ciia ndng d9 than hoat tinh dén sy hinh thanh cdy hoan chinh

(sau 4 tudn nudi cay)

Cong thirc Nong do than | Nong d6 BAP | Chiéu cao cdy | Dién tigh la Chiéu dai ré
hoat tinh (g/) (mg/1) (cm) (cm?) (cm)
CTl1 0 5,0 2.1 4.8
(12 0.5 15 5.1 2.2 4.9
CT3 1,0 J 5,7 3,3 6,0
CT4 1,5 53 2,6 5.4
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Hinh 3. Cay binh v6i hoan chinh trong moi
trwong MS bo sung BAP ndng d6 1,5 mg/I
va than hoat tinh ndng dd
lan lwot 1 g/1 (a) va 0,5 g/l (b)

Két qua nghién ctru cho théy, vige b6 sung
than hoat tinh vao méi trudng nudi cay (ket hop
v6i 1,5 mg/l BAP) ¢6 anh huong tich cuc dén qua
trinh hoan thién hinh thai cua cdy binh voéi in
vitro, bao gdm sy phat trién cua than, 13 va ré.
Khi ting ndng do than hoat tinh tir 0 - 1,0 g/1, cac
chi tiéu sinh truéong déu ting va dat gia tri cao
nhat tai CT3. Cu thé, & ndng d6 1,0 g/l, chiéu cao
cay dat 5,7 cm, dién tich 14 3,3 cm? va chiéu dai
1& 6,0 cm. So véi cong thire dbi ching khong bd
sung than hoat tinh (CT1), cic chi tiéu nay déu
tang o rét, trong do dién tich 14 taing hon 50% va
chiéu dai ré tang thém 1,2 cm. Hiéu qua nay co
thé lién quan dén kha nang hap phu céc hop chat
phenolic va chat trc che sinh truéng, gop phan 6n
dinh moéi truong nudi ciy va thuc day sinh trudng
cta cay. Khi ting nong do than hoat tinh 1én 1,5
g/l (CT4), céc chi tiéu bat dau giam, v6i chiéu cao
cay con 5,3 cm, dién tich 14 2,6 cm? va chiéu dai
18 5,4 cm. Piéu nay cho théy, o néng do cao, than
hoat tinh c6 thé hép phu khong chon loc, lam
giam ham luong cac chét diéu hoa sinh truong va
dinh dudng can thiét trong moi truong. Tuy
nhién, cac gia tri ndy van cao hon so véi ddi
chting, ching to viéc bd sung than hoat tinh &
murc phu hop 13 can thiét cho su hinh thanh cay
hoan chinh. Cay binh v6i hoan chinh trén moi
truong MS bo sung BAP 1,5 mg/l va than hoat
tinh & cac néng dd khac nhau duoc thé hién &
hinh 3.

Két qua nghién ctu cua Pham Thi Thanh
Nhan va cs (2020) [13] trén loai binh v6i hoa dau
cho thay, viéc bo sung than hoat tinh ¢ néng do
1,0 g/l két hop véi BAP 1,0 mg/l gitip cai thién hé
ré va kich thich tao cum chéi. Két qua nay tuong
ddng voi cong thie CT3 (1,0 g/l than hoat tinh)
trong nghién ctru hién tai, khi chiéu dai ré dat gia
trj cao nhét (6,0 cm), mic du c6 su khac biét vé
nong do BAP sir dung. Su sai khac nay c6 thé
lién quan dén viéc nghién ciru cua Pham Thi
Thanh Nhan va cs (2020) [13] c6 bd sung nudc
dira (100 ml/) - ngudn chira cac cytokinin tu
nhién (ddc biét l1a zeatin), tir do c6 thé lam giam
nhu cau sir dung BAP ngoai sinh. Tir cac két qua
trén, c6 thé xac dinh rang, viéc sir dung 1,0 g/l
than hoat tinh két hop véi 1,5 mg/l BAP 1a téi wu
cho tao cay binh v6i hoan chinh, dam bao cac dac
diém hinh thai can thiét cho giai doan huin luyén
cay ngoai tu nhién.

4. KET LUAN

Nghién ctu da xac dinh dugc céac diéu kién
thich hop cho nhan giéng in vitro cay binh voi d6
(Stephania dielsiana Y.C.Wu) thong qua con
duong tai sinh chdi. Xu 1y khir tring mau dot
thAn mang mat ngu bang dung dich javel 5%
trong 15 phut két hop véi con 70% va HgClz
0,1% (5 phut mbi loai) cho ti 1€ mau sach va song
cao nhat (75, ,6%) sau 2 tuan nudi cay O giai doan
cam ung chdi, moi truong MS b sung 1,5 mg/l
BAP cho hi¢u qua tdt nhat, v6i chidu cao chdi dat
1,7 cm, trung binh 1,8 chéi/mﬁu va 6,9 1a/chdi
sau 4 tuan nudi cdy. Giai doan nhan nhanh chdi
dat hiéu qua cao trén moi truong MS bo sung 1,5
mg/l BAP két hop 0,1 mg/l NAA, véi ti 1é tao
cum choi dat 91,1%, chiéu cao chdi dat 3,6 cm va
hé s6 nhan choi dat 2,5 1an sau 8 tudn nudi cdy.
Trong khi d6, kinetin & nong d6 1,5 mg/1 két hop
0,1 mg/l NAA cho chiéu cao chdi vuot troi (3.8
cm), cho thay su khac biét vé hiéu qua giita cac
loai cytokinin trong diéu hoa sinh trudng ch(‘)i
Moi truong MS bo sung 0,25 mg/l IBA 1a t6i uu
cho cam tmg ra 1é, voi ti 16 ra 1¢ dat 87,8%, chiéu
dai ré trung binh 6,0 cm va sb r& trung binh 3,6
r&/cdy sau 4 tudn nudi cdy. Viéc bo sung than
hoat tinh gop phan cai thién rd rét chat lugng cay
hoan chinh, trong d6 méi truong MS bd sung 1,0
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g/l than hoat tinh két hop v6i 1,5 mg/l BAP cho
sinh truong tdt nhét, véi chiéu cao cay dat 5,7 cm,
chiéu dai ré& 6,0 cm va dién tich 14 3,3 cm?. Cac
két qua thu dugc cho thay, viéc tdi wu hoa dong
bd cac yéu t6 diéu hoa sinh trudong cd y nghia
quan trong trong viéc nang cao hiéu qua nhan
gidng va chat lugng ciy con, tao co s& cho viée
bao ton va phat trién cay binh voi d6 & quy mé
lom.
TAI LIEU THAM KHAO

[1]. Nguyén Vin Viét, Nguyén Thi Thuy
Duong, Tran Viét Ha, Pham Thi Huyen (2018).
Xay dung hé thong tai sinh tir nudi cy lat mong
té bao cdy cu dom (Stephania dielsiana Y. C.
Wu). Tap chi Khoa hoc va Cong nghé Ldm
nghiép, 6, 32 - 39.

[2]. Nguyén Qudc Huy, Pham Thanh Ky, Vii
Xuan Giang, Nguyén Tién Ving, Hoang Vin
Thuy, Tran Thi Thu Hién, Tran Binh Duyén
(2025). Thuc vat, hoa thyuc vat, doc tinh, tic dung
dugc 1y va ngudn gen cua Binh voi (Stephania
spp.) ¢ Viét Nam. Tap chi Nghién ciru Duoc va
Théng tin thuéc, 26,39 - 77.

[3]. Semwal D. K., Semwal R. B., Vermaak I.
& Viljoen A. (2010). The genus Stephania:
Chemical and pharmacological perspectives.
Journal of Ethnopharmacology, 132(2): 369 - 383.

[4]. Wang M., et al. (2022). Alkaloids in
genus Stephania: Ethnopharmacology,
phytochemistry and pharmacology. Journal of
Ethnopharmacology, 293. DOIL: 10.1016/j.jep.
2022.115248

[5]. Knockleby J., Pradines B., Gendrot M.,
Mosnier J., Nguyen T. T., Trinh T. T., Lee H. &
Le P. M. (2020). Cytotoxic and anti-plasmodial
activities of Stephania dielsiana Y.C. Wu extracts
and the isolated compounds. Molecules, 25(16):
DOI:10.3390/molecules25163755.

[6]. Zhang X., et al. (2011). Antimicrobial
activity of extract and two alkaloids from

Stephania dielsiana. Food Chemistry,
124(4):1556 - 1560.

[7]. Qi B., et al. (2023). Alkaloid variations
within the genus Stephania. Heliyon, 9(5).
https://doi.org/10.1016/j.heliyon.2023.e16344.

[8]. Nguyén Thj Sen, D6 Tién Vinh, Mai Thi
Phuong Hoa (2020). Nhan giong cday Binh voi

(Stephania glabra (Roxb.) Miers) in vitro. Tap
chi Kfzoa ’h,oc va Cong nghé, Truong Dai hoc
Nguyen Tat Thanh, 10, 15 - 20.

[9]. Hasnain A., Naqvi S. A. H., Ayesha S.
I.,Khalid F., Ellahi M., Igbal S., Hassan M. Z.,
Abbas A., Adamski R., Markowska D., Baazeem
A., Mustafa G., Moustafa M., Hasan M. E. &
Abdelhamid M. M. A. (2022). Plants in vitro
propagationwith its applications in food,
pharmaceuticals and cosmeticindustries; current
scenarioand future approaches. Frontiers in Plant

Science, 13. https://doi.org/10.3389/ fpls.2022.
1009395.
[10]. Thiem B., Hermosaningtyas A. A.,

Budzianowska A. & Kikowska M. (2023). Polish
contributions in developing medicinal plant in
vitro propagation system. Plant Cell, Tissue and
Organ Culture, 155, 1 - 28.

[11]. Wawrosch C. & Zotchev S. B. (2021).
Production of bioactive plant secondary
metabolites through in vitro technologies-status
and outlook. Applied Microbiology and
Biotechnology, 105(17): 6649 - 6668.

[12]. Trinh Ngoc Nam, Nguyén Vin Vinh
(2011). Nghién ctru nhan gidng in vitro va khao
sat hop chét alkaloid rotundin tir ciy binh voi
(Stephania rotunda Lour.). Tap chi Khoa hoc va
Cong nghé, 49(4): 51 - 58.

[13]. Pham Thi Thanh Nhan, Tran Thi Héng,
Hoang Phu Hi¢p, Cao Thi Phuong Thao, Tu
Quang Tan, Chu Hoang Méu (2020). Nghién ctru
cong thirc khir tring mau va moi trudng nudi cay
in vitro cdy binh voi hoa dau (Stephania
cepharantha Hayata). Tap chi Khoa hoc, Dai hoc
Hué: Néng nghiép va Phat trién néng thon,
129(5): 914 - 919.

[14]. Laksana C., Sophiphun O., Nualkaew
S., Chanprame S. (2025). In vitro propagation
of Stephania pierrei Diels and exploration of
its potential as sustainable phytochemical
production from tuber and callus. BMC Plant
Biology, 25, 377.

[15]. Handique P. J., Sharma D. (2010).
Micropropagation of Stephania japonica, a rare
medicinal plant of north-east India. Journal of
Hill Agriculture, 1(2): 143 - 147.

[16]. Yu L., Duan Y., Zhan H. (2023). An

12 NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026



KHOA HOC & CONG NGHE

improved micropropagation of a medicinal plant
Stephania dentifolia. Plant Cell, Tissue and
Organ Culture, 153, 219 - 224,

[17]. Tangmany Sysomephone, Ngé Diém
Quynh, Santhana  Phanthahak, Nongkhan
Manisok, Pham Thi Thanh Nhan (2020). Nghién
ctru cong thire khir tring mau va moi trudng nudi
ciy in vitro cAy binh voi vang (Stephania spp.).
Tap chi Khoa hoc va Cong nghé, Truong Dai hoc
Thai Nguyén, 225(08): 239 - 244.

[18]. Fonseka D. L. C. K., Kalinga S. (2020).
In vitro propagation of Cissampelos pareira Linn
(Diyamiththa): An important medicinal herb.

Plant Cell Biotechnology and Molecular Biology,
21(25&26): 105 - 113.

[19]. Mridula K., Parthibhan S., Senthil
Kumar T., Rao M. V. (2017). In vitro
organogenesis from Tinospora cordifolia (Willd.)
Miers - A highly valuable medicinal plant. South
African Journal of Botany, 113, 84 - 90.

[20]. Pillai S. K., Siril E. A. (2019). Elite
screening and in vitro propagation of Tinospora
cordifolia (Willd.) Miers ex Hook. f. & Thoms.
Proceedings of the National Academy of
Sciences, India Section B: Biological Sciences,
89, 551 - 557.

In vitro PROPAGATION OF RED Stephania (Stephania dielsiana Y.C. Wu)
VIA SHOOT REGENERATION
Khuat Thi Mai Luongl, Nguyen Van Duongz, Nguyen Thi Lan Anh?,
Khuong Thi Thu Huong’, Nguyen Thi Hong Linh* Hoang Dieu Linh®, Le Hung Linh'

Agricultural Genetics Institute
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Abstract

Stephania dielsiana Y.C. Wu is a valuable medicinal plant that is increasingly threatened due to
overexploitation. This study aimed to establish an in vitro propagation protocol via shoot
regeneration from nodal explants. Surface sterilization using 5% sodium hypochlorite (15 min)
combined with 70% ethanol and 0.1% HgCl: (5 min each) resulted in the highest percentage of clean
and viable explants (75.6%). MS medium supplemented with 1.5 mg/l BAP was optimal for shoot
induction, while the combination of 1.5 mg/l BAP and 0.1 mg/l NAA yielded the highest shoot
multiplication efficiency (multiplication rate of 2.5 and shoot cluster formation above 90%). Kinetin
(1.5 mg/l) combined with 0.1 mg/l NAA significantly improved shoot elongation. For rooting, 0.25
mg/l IBA was most effective, achieving a rooting rate of 87.8%. The addition of 1.0 g/l activated
charcoal with 1.5 mg/l BAP markedly enhanced plantlet quality. This study established optimal
conditions for each stage of in vitro propagation in S. dielsiana, providing a scientific basis for large-

scale propagation and conservation of this species.

Keywords: Stephania dielsiana, in vitro propagation , shoot regeneration, conservation.

Ngay nhan bai: 25/02/2026

Ngay chuyén phan bién: 3/3/2026
Ngay thong qua phan bién: 18/3/2026
Ngay thong qua phan bién: 2/4/2026

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026 13



KHOA HOC & CONG NGHE

ANH HUOGNG CUA THO1 BIEM XU LY MAN
DEN SINH TRUGNG CUA CAIl BE XANH (Brassica
Jjuncea) VA CAl NGOT (Brassica integrifolia)
V& Thi Phwong Thao', Pham Ngoc Han', Nguyén Ngoc Han""
Tén Thién Giap', Nguyén Minh Ngoc',
Nguyén Chau Thanh Tung’, Ngoé Thuy Diém Trang""
! Khoa Méi trwong va Tai nguyén Thién nhién, Pai hoc Can Tho
? Trurong Nong nghiép, Pai hoc Can Tho
“Email: ntdtrang@ctu.edu.vn

TOM TAT

Nghién cuu dugc thuc hién nham danh gia anh hudng cua thoi diém xt ly man (14, 21, 28 ngay sau
khi gieo - NSKG) dén sinh truong cua cai be xanh va cai ngot. Cay dugc tudi nudc man 6%o lién tuc
trong 14 ngiy tai timg thoi diém xur 1y, sau d6 chuyén sang tudi nudc ngot dén khi thu hoach (42
NSKG). Két qua cho thay, thoi diém xi Iy min ¢ giai doan sinh truéng cang mudn thi cang anh
huong dang ké dén sinh trudng cdy nhu chiéu cao, dién tich 14 va khdi luong tuoi than. Cay tudi man
0 14 NSKG c¢6 sinh truong tot hon va cho sinh khéi cao hon so véi cdy tudi man tai thoi diém 21 va
28 NSKG. Cu thé, khdi luong tuoi than ciia cai xanh va cai ngot & thoi diém tudi min 14 NSKG dat
twong tng 196,3 va 191,6 g/cay, cao hon so vdi cay tudi man ¢ 21 va 28 NSKG (141,9 - 148,1 va
168,3 - 181,6 g/cay), giam 28,6 - 35,0% so vai cay tré)ng khong tudi mén (218,2 va 254,3 g/cay). Gia
tri ECe va Na* tich lity trong dat trong cay xu 1y man ¢ thoi diém cang mudn thi cang ting cao,
nguoc lai ham lugng K* c6 xu hudng giam. Ham luong Na”* trong dat dat gia tri cao nhat ¢ thoi diém
tudi man 28 NSKG (0,528 - 1,091 g/kg), cao hon so voi thoi dlem 14 NSKG (0,240 - 0,795 g/kg).
Cai be xanh thé hién kha ‘nang duy tri sinh truéng va sinh khdi tot hon cai ngot trong diéu kién tudi
midn & ca 3 thoi diém. Két qua gép phan cung cap co s6 khoa hoc cho viéc xac dinh thoi diém tudi
phu hop trong diéu kién xAm nhap min tai dong bang séng Ctru Long.

Tw khoa: Tuwoi man, thoi diém xur [y mdn, sinh truong, cdi xanh, cdi ngot.

biét, trong nhiing thang mua kho, thoi tiét khong
c6 mua va luu luong nude tir thuong ngudn do vé
it nén vira thiéu nudc ngot va min ciing xAm nhap
su vao ndi dong. Piéu nay din dén khong du
luong nude ngot tudi ti€u cac loai cdy an qua, cay
hoa mau, luong thyc... din dén hé qua viéc san
xuit ndng nghiép bi tri tré.

1. BAT VAN BE

Viét Nam 1a mot trong nhitng qubc gia bi anh
huéng manh boi bién ddi khi hau (BPKH), dic
biét 1a khu vuc dong bang séng Ciu Long
(PBSCL). Nudc bién dang 1am gia ting nguy co
ngap lut, nhiém min va thu hep dién tich dat nong
nghiép, tir d6 anh huéng dén an ninh luong thyc.

Theo kich ban nudc bién dang 1 m, khoing
38,29% dién tich ty nhién va 32,16% dién tich dat
nong nghiép tai PBSCL c6 nguy co b1 ngap. Uébc
tinh dén nam 2100, thiét hai san xuat c¢6 thé dat
7,6 triéu tin laa/nim (twong dwong 40,52% san
luong ving) va Viét Nam c6 nguy co mét khoang
21,39% tong san luong lua qudc gia [1]. Cung véi
do, tinh trang xdm nhdp man (XNM) dién bién
ngiy cang phirc tap da tac dong manh mé dén
hoat dong canh tac nong nghiép tai PBSCL. Pac

Min duoc xem 1a mot trong nhimng yéu té phi
sinh hoc quan trong han ché sinh truéng, sinh 1y
va nang suat cua ciy trong [2]. Cac nghién ciru
cho théy, man c6 thé anh huodng dén hau hét cac
giai doan sinh trudng va phat trién cua ciy, lam
bién d6i hinh théi, cau trac va cac qua trinh sinh
1y [3]. Trong béi canh BPKH, XNM tai PBSCL
khong chi gia ting vé cudng d6 ma con cd xu
huéng xuat hién sém hon trong nam, khién cay
trong phai tiép xic v6i man ngay tir cc giai doan
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dau sinh truong. Diéu nay cho thay, tic dong cia
man khong chi phy thudéc vao mirc do6 man ma
con phu thudc dang ké vao thoi diém min xay ra
va giai doan sinh truédng ma cay chiu tac dong.

Trudce thyc trang do, bén canh viéc tim kiém
cac loai va giéng cay trong c6 kha nang chiu mén
nham phuyc vu chuyen do6i co ciu cay trong, viéc
xé4c dinh cac mdc thoi gian man tac dong dén cay
trong, twong Ung véi cac giai doan sinh truong
khac nhau trd nén dic biét can thiét. Nhiéu giéng
cay trong di duoc ghi nhan c6 kha ning chiu min
trén 4% nhu: Pau nanh, mot s giong laa
(OM5451, Pokkali), cai be xanh va dau bap [4 -
8]. Trong d6, cai be xanh khong chi c6 kha nang
chiu min ma con gdp phan hap thu Na* va cai
thién cac dic tinh man cua dat [4]. Cai be xanh va
cai ngot la cac loai rau ho cai (Brassicaceae) hay
con goi 13 ho thép tu (Cruciferae), duoc trong phd
bién, c6 thoi gian sinh truéng ngan, chi phi dau tu
thip va mang lai hiéu qua kinh té cao cho nong
ho. Tuy nhién, trong diéu kién XNM ngay cang
gia tang va dén som, viéc danh gia anh huong cua
thoi diém tuéi man dén sinh trudng cay trong van
con han ché. Xuit phat tir thuc tién do, nghién
ctru dugc thuc hién nham 1am rd anh huéng cia
man tac dong tai cac giai doan sinh trudng khac
nhau dén cai be xanh va cai ngot, qua do cung
cap co s& khoa hoc cho viée d& xuét cac giai phap
canh tac va quan ly nu6e tudi phu hop trong didu
kién XNM, hudng t6i phat trién nong nghiép bén
virng tai DPBSCL.

2. PHUONG PHAP NGHIEN CUU

2.1. Bé tri thi nghiém

Thi nghiém dugc thuc hién tir thang 8 dén
thang 10/2025 tai nha luéi Khoa Moi truong va
Tai nguyén Thién nhién, Pai hoc Can Tho. Thi
nghiém 2 nhan td duge bd tri theo kiéu hoan toan
ngiu nhién véi 4 lan lap lai. Nhan t6 1 1a thoi
diém xtr Iy man bao gom 3 mdc thoi gian: 14, 21,
28 NSKG va nghiém thtc khong tudi min (ddi
chtng). Nhén t6 2 1a giéng cai bao gdm 2 gidng:
Gibng cai be xanh (Brassica juncea), cai ngot
(Brassica integrifolia) va nghiém thuc khong
trong cay, tong cong co 16 nghiém thirc (48 chau
thi nghiém).

Hat giéng cai be xanh m& Takumi 26 va cai
ngot TLP 198 duoc st dung trong nghién ctru, co6
ngudn gbe tir Cong ty TNHH Hat giéng Tan Loc

Phat (Thanh phé H6 Chi Minh), dugc thu mua tai
co sO kinh doanh vat tu nong nghiép dia phuong.
Cai be xanh 1a gidng sinh truong nhanh, 14 to,
mau xanh sang, cho sinh khdi cao va ¢ kha ning
thich nghi t6t v6i cac diéu kién méi truong; dong
thoi di dugc ghi nhan co tiém niang chiu man va
hép thu Na* trong dat [4, 7]. Trong khi do, cai
ngot ¢6 14 nho hon, mém, mau xanh ddm va thoi
gian sinh truéng ngan. Ca hai gidng déu thudc ho
Brassicaceae (ho cai), 14 nhom rau an 14 ngin
ngay véi thoi gian sinh trudng khoang 35 - 45
ngay, phu hop bd tri trong diéu kién thi nghiém.
Pay ciing 1a cac loai rau dugc trong phd bién, co
chi phi dau tu thap va mang lai hiéu qua kinh té
cao cho néng hd.

DAt thi nghiém dugc thu tu téng mat (0 - 20
cm) ¢ khu dét thi nghiém trong laa trude day tai
nha luoi Trai thuc nghiém, Truong NOng
nghiép, Pai hoc Can Tho. Pét sau khi thu duoc
tron déu, dé kho tu nhién trong diéu kién nha
ludi, bam nho loai bo tap chét, iy mau phan
tich cac chi tiéu vat 1y dau vao. Tién hanh can
10 kg dat vao cac chau nhua c6 duong kinh mat
chau 1a 28 cm, duong kinh day chau la 23 cm,
chiéu cao 25 cm, c6 16 thoat nudc. St dung 500
mL nudc song tudi vao dat khoang 2 tuan (cach
2 ngay tudi mot 1an) dé 1am mém dat, tién hanh
x6i dat 1am cho dt toi xop.

Trudce khi gieo hat thyc hién bon lot (Bang 1),
sau do hat gidong dugc tron voi thuoc trir kién,
gieo truc tiép vao chau theo hdc, mdi héc 1 hat,
gieo 10 hdc. Tudi am dat sau khi gieo va phu 16p
tro trdu mong 1én hat cai. Khi cay duoc 2 - 3 14
that, tién hanh tia cay dé cay cach ciy véi khoang
cach 10 - 12 cm tuong tng 2 cay/chau [9] (Hinh 1).
Cay duoc tia thua dung dé do cac chi tiéu sinh
truong, sinh khoi cho cdy dai dién ban dau.

Quan 1y nude tudi: Nude tudi cay duoc ldy &
kénh tudi Trai thyc nghiém, Truong NoOng
nghiép, Pai hoc Can Tho. Nudc dugc trit trong bé
composite 1 m’ dung xuyén sudt qua trinh thi
nghiém. Nuédc nhiém min 1a nuée 6t duoc pha
v6i nude kénh dé dat nong do man 6%o. Mot sb
dac tinh 1y héa nudc trong nudc kénh va nudc
tudi min dugc xac dinh 2 ngay/lan. Gia tri pH,
EC, d6 man, TDS, Na” va K" trong nuéc kénh (n
= 28) va nudc tudi man 6%o (n = 14) twong tng 1a
7,5 va 7,7; 0,6 va 9,0 mS/cm; 0 va 6%o; 424 va
4.503 mg/L; 46 va 2.482 mg/L; 6,5 va 33,7 mg/L.
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Giai doan gieo hat va cdy con: Tudi am cho
cdy 2 lan trong ngay budi sang va chiéu mat bang
nudc kénh. Giai doan sau tudi mdn cdy cling
dugc tudi lai bang nudc kénh. Tong lugng nudc
tudi cho mdi chau 1a 17,9 L.

Giai doan tuéi man: Thoi diém bit dau tudi
nudc man 1a 14, 21, 28 NSKG, tudi lién tuc trong

14 ngay cho mdi nghiém thirc, sau d6 tudi nudc
kénh dén khi thu hoach 42 NSKG (Hinh 1). Tong
lugng nudc min tudi cho mdi chau 1a 9,3 L.

Liéu luong phan bon dugc tinh toan theo
luong dat thi nghiém 10 kg/chau va thoi diém bon
phén dugc mo ta ¢ bang 1.

Bing 1. Lwong phén bén dé twéi cho thi nghiém (g/chau/10 kg dit)

S6 1an bon Bon 16t (g) Bon thuc (g)
(loai phan bén) | (trude khi trong) | Lén 1: Sau trong 5 ngdy | Lan 2: Trude thu hoach 12 ngay
Phan bo hoai 75 - -
Uré - 0,30 0,06
DAP 0,65 - -
KCl 0,175 0,105 0,07

Ghi chii: Uré (46% N); DAP (18% N + 46% P10s); KCI (60% K-0).

2 nhan t6
4 1an 13p lai

B4 tri hoan toan ngiu nhién (CRD)
Twdi man 6%

caibexanh  Thyi diém xi Iy man:

vacaingot  14,21va 28 NSKG —F
1 ?

c
5. 1 ,
Bén 16, Bonthiclan1, [ 2 $ 3
{ gieohat 4 tia cly p~ 1
Ll —
|

T Twoi mén, bén

thic lan 2

28 NSKG - Thu
hoach

Vv Tirngay0-3v 1-13 NSKG v

]

14 21 28

M3i méc thei gian duy tri twéi man 14 ngay
lién tuc sau do tw&i ngot trd lai

Hinh 1. Hinh m6 phéng thi nghiém
2.2. Phwong phap thu va phan tich miu
Cac chi ti€u sinh trudng, sinh khéi va sinh ly
cdy bao gom: Chi€u cao cdy, chiéu dai ré (cm), s6
14, dién tich 14 (C£n2/la'.), chi s6 SPAD, khoi lugng
tuoi than 14 va ré (g/cdy) dugc xac dinh khi thu
hoach (42 NSKG).

Phuong phéap phén tich: Chiéu cao cay va
chiéu dai ré dugc do truc tiép bang thudc; s 14
duoc xac dinh bang phuong phip dém; dién
tich 1a duoc xac dinh ¢ la thi 3 tinh ti trén
xudng bang tmg dung “Easy Leaf Area”; chi s6
SPAD duogc do bang may do SPAD (Konica
Minolta SPAD-502, Tokyo, Nhat Ban) cam tay,
thuc hién bam tai la tha 3 tinh tur trén xuong,
vudng gbéc voi gan la theo phuong phap cua
Richardson va cs (2002) [10]. Khéi luong twoi
than 14 va ré dugc x4c dinh bang phuong phap
cAn ngay sau khi thu mau.

. Mau dat dugc thu trude khi bd tri thi nghiém
(dau vao) va sau khi thu hoach. Bat dugc phoi

kho ty nhién trong nha ludi, sau do nghién qua
riy 0,5 mm. Céc chi tiéu pHe, ECe, Na" hoa tan
va K" hoa tan duoc xac dinh bang phuong phap
trich bdo hoa [11] va do bang may do cam tay
chuyén dung Hanna HI99301 (Rumani) va but do
Horiba Na-11, K-11.

2.3. Phwrong phap xir Iy s6 liéu

S6 liéu duogc tong hop, tinh toan bang phan
mém Microsoft Excel 2013. Str dung phan mém
théng ké Statgraphic Centurion XV (StatPoint,
Inc., Hoa Ky) dé phan tich phuong sai mot nhan
t5 (One-way ANOVA). So sanh trung binh céc
nghiém thic dua vao kiém dinh Tukey ¢ mic
5%. St dung phan mém Sigmaplot 14.0 (San
Jose, California, Hoa Ky) dé vé& biéu db.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia tho’l diém xir ly méin dén
chiéu cao ciy va chiéu dai ré ciia hai giong cai

Khi tudi man ¢ thoi diém 14 ngay, chiéu cao
cta cd hai loai c6 xu hudng giam nhe, tuy nhién
su khac biét gitra hai loai chua o rét (p > 0,05;
Hinh 2A). Piéu nay c6 thé giai thich, 1a do sau
giai doan tudi man, khi dugc chuyén sang tudi
nudce ngot, cdy cd kha ning phuc héi sinh truong
va tiép tuc phat trién, véi murc sinh trudong khong
khéac biét so voi nghiém thirc khong tudi man
[12]. Pén cac thoi diém tudi min mudn hon (21
va 28 NSKG), chiéu cao ciy cua cai ngot gidm
dang ké so véi cay ddi chimg (p < 0,05); cai xanh
mic du c¢6 xu huéng gidm nhe nhung van duy tri
dugc chiéu cao & tat ca cac thoi diém xir Iy man
(p > 0,05). Qua d6 cho thdy, tudi min & giai doan
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sinh truong mudn 1am suy giam rd rét chiéu cao
cay, voi mic do anh huong phu thuoc vao kha
nang chiu mdn cua loai va han ché vé thoi gian
phuc hoi sau stress.

Khong ghi nhan sy khéac biét vé chleu dai ré
giita cac thoi diém xur ly man cua ca 2 gidng cai
(p > 0,05; Hinh 2B). Chiéu dai ré trung binh & cac
thoi diém xur Iy man ciia cai xanh va cai ngot lan
lugt 1a 15,2 - 18,5 va 18,9 - 19,7 cm. Vi¢c khong
ghi nhan sy khéac biét vé chiéu dai r& 6 thé lién
quan dén tinh hinh thai cua hé 1e, cay diéu chinh
cAu trac ré nham duy tri hiéu qua hap thu nudc va
dinh dudng duéi diéu kién cing thang man [13 -
14]. Thay vi gia tang su kéo dai ré truc, ciy c6 xu
hudng tai cau truc hé ré theo huéng ting phat
trién ré bén va r& manh, qua d6 bu trir tic dong
bét loi ctia min [14]. Do d6, su khac biét vé thoi
gian xu ly man chua phéan &nh 6 rét 1én chi tiéu
chiéu dai r& cua hai giéng cai xanh va cai ngot
trong nghién ctru hién tai.

héa va phat trién 14, dan dén sy tc ché hinh thanh
14 méi va han ché kha niang phuc hoi trong giai
doan sau xur Iy man.

Dién tich 14 c6 xu hudng gidm khi tudi man
cang mudn, thé hién rd nhit & cai ngot, dién tich
14 dat cao nhat & nghiém thirc khong tudi man va
thdp nhat ¢ thoi diém tudi min 28 NSKG (p <
0,05; Hinh 3B). Dién tich 14 cai xanh & céac mbc
thoi gian tudi man 14, 21, 28 NSKG dat lan luot
1a 249,0; 201,6; 219,3 cm?/14; giam 10,1 - 27,3%
so v6i cay khong tudi man (277,1 cm?/14) va cia
cai ngot dat tuong ung 162,2; 159,7; 145,9
cm?*/14; giam 23,6 - 31,2% so véi cdy dbi ching
(212,2 cm?*/13). Didu nay c6 thé 1y giai, do ¢ giai
doan tudi mdn mudn hon cdy chua cé thoi gian
phuc hoi dan dén dién tich 14 nho hon giai doan
tudi man sém 14 NSKG, & giai doan nay cay co
thoi gian thich nghi phuc hdi va phat trién tro lai.
Két qua nghién ctru cua Vii Ngoc Thiang va cs
(2017) [15] cling ghi nhan dién tich 14 giam dang
ké trong diéu kién stress man.
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Hinh 2. Chleu cao ciy (A) va chiéu dai ré (B)
ciia hai giong cai ¢ cac thoi diém xir Iy min

Ghi chi: PC: Poi chitng; trong cing mot
gi(fng cdi, cac chir cai a, b, khac nhau chi sw khac
biét ¢é ¥ nghia thong ké giita cdc thoi diém twdi
man dwa vao kiém dinh T ukey HSD o murc 5%.

3.2. Anh huéng ciia thoi diém xir Iy méiin dén
50 14 va dién tich I ciia hai gidng cai

Thoi diém tudi min khong giy anh hudng
dén sb 14 cua cai be xanh (p > 0,05; Hinh 3A),
cho thiy loai nay c6 kha niang duy tri qua trinh
hinh thanh 14 tuong dbi on dinh dudi cac thoi
diém xtr 1y min khac nhau. Riéng cai ngot co sb
14 bién dong khong rd rang dudi anh hudng cua
thoi diém tudi man, chi c6 sb 14 & thoi diem 21
ngay (14 1a/cay) it hon so voi ciy dbi chimg. Cai
ngot kha nhay cam trong diéu kién stress man,
dac bi¢t khi man duogc ap dung & giai doan sinh
truéng dang hoat dong manh cta qua trinh phan
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Hinh 3. S6 14 (A) va dién tich 14 (B) cta hai
gidng cai ¢ cac thoi diém xir Iy min

Ghi chi: PC: Poi chitng; trong cing mot
giong cdi, cac chir cdi a, b khac nhau chi sw khdc
biét ¢é y nghia théng ké gitta cdc thoi diém twdi
man dwa vao kiém dinh T ukey HSD o murc 5%.

3.3. Anh huéng ciia thoi diém xir Iy méiin dén
ham lwong diép luc t6 ciia hai gidng cai

Ham luong diép luc (SPAD) cua cai ngot co
xu hudng tang xr Iy man ¢ giai doan cay sinh
truong cang mudn (Hinh 4), nhung chi c6 SPAD
trong cady tudi man ¢ 21 NSKG cao hon so véi
cdy dbi ching (p > 0,05). Ham luong SPAD cia
cai ngot & cac nghiém thirc 14, 21, 28 NSKG dat
43.2: 47.6; 45,5 cao hon so véi ddi chung (41,9),
ham lugng di¢p luc td cua cai xanh co6 xu hudng
tang nhe ¢ cac nghiém thuc tudi man; tuy nhién
khong c6 su khac biét rd rét gitra cac nghiém
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thirc, dao dong trong khoang 30,9 - 33,9. Nghién
ciru cua Lé Van Hoa va Nguyén Bao Toan (2004)
[16] cho rang, ham lugng diép luc té ting giup
qua trinh quang hop cua cay gia tang, tao ra nhiéu
carbonhydrate dé phuc vu cho su song cua cay
trong diéu kién bat loi. Piéu nay ching to, hai
gidng cai ngot va cai xanh da c6 nhirng thay doi
cu thé 1a gia ting ham luong diép luc td 1én dé
thich nghi trong diéu kién mudi cao. Két qua
nghién ctru hién tai ghi nhan phu hop véi két qua
nghién ctru cia L& Ngoc Phuong va cs (2018)
[4]; Nguyén Thi Ngoc Diéu va cs (2022) [7] trén
cdy cai xanh.

[ Cii xanh W Cii ngot

60 -
50 = ab
40 -
30 4

20 4

Ham lugng dié¢p luc t§ (SPAD)

10 4

0 -
pC 14 21 28
Thoi diém xir If min (NSKG)

Hinh 4. Ham lwong diép luc té (SPAD) ciia hai
gidng cai ¢ cac thoi diém xir Iy min

Ghi chi: PC: Poi ching; trong cing mdt
giong cdi, cac chit cdi a, b khdc nhau chi sie khéc
biét ¢6 y nghia thong ké giita cdc thoi diém tudi
man dya vao kiém dinh Ti ukey HSD o murc 5%.

3.4. Anh hwéng ciia thoi diém xir Iy min dén
Kkhdi lwong ciia hai gidng cai

Khéi lugng tuoi than 1a ctia hai giéng cai bi
anh hudng rd rét boi thoi diém xtr Iy man (p <
0,05; Hinh 5A). Cu thé, cai xanh va cai ngot
dugc xtr Iy man ¢ 14 NSKG co6 khéi lugng tuoi
than dat 196,3 va 191,6 g/cay, cao hon so véi
cay tudi man ¢ 21 va 28 NSKG, dat lan luot 1a
141,9 - 148,1 va 168,3 - 181,6 g/cay; giam 28,6 -
35,0% so voi cay khong tudi man (218,2 va
254,3 g/cay). Mic du tat ca cac thoi diém xu 1y
man déu trai qua cung mot khoang thoi gian
stress man (14 ngay), nhung sy khac biét vé giai
doan sinh trudng cua cay khi stress xdy ra da
dan t6i céc viée tao sinh khdi khac nhau. Két qua
nay pht hop véi cac béo cdo trude day, cho thiy
giai doan sinh trudng cua cay tai thoi diém bi
stress dong vai tro quyét dinh mac do nhay cam

v6i man [17]. Khi tudi man som (14 NSKGQG),
ciy van dang ¢ giai doan ting truéng non, hé ré
va mo din vin & muc do phat trién ban dau,
khién stress thdm thau va ddc tinh ion c6 tac
dong han ché hon dén qua trinh tong hop sinh
khéi so véi khi stress xay ra O giai doan cdy
truong thanh hon [17].

Nguoc lai, khi stress man bat dau ¢ 21 va dic
biét 1a 28 NSKG, giai doan nay cay dang tich lliy
sinh khdi nhanh, stress thAm thdu do Na* va Cl-
lam ting d6 man cua dung dich ré giy uc ché
manh hon hoat dong quang hop, phén chia té bao
va van chuyén photoassimilate. Nhing tac dong
nay da lam giam tdc do tich lity sinh khoi than 14,
lam cho khdi lugng twoi than 14 ¢ cac nghiém
thire twdi min mudn thap hon dang ké (Hinh 5A).
Ngoai ra, mot co ché quan trong thuc day kha
ning phuc hoi sau stress man 1a khi stress duoc
loai bo (tudi nudc ngot trd lai), cdy co6 kha nang
diéu chinh lai 4p sudt thim thau va can bang ion
noi bao, tir d6 khoi phuc phan nao hoat dong
quang hop va tich lily sinh khéi [18 - 19]. Diéu
nay c6 thé giai thich cho cdy xir Iy man sém co6
thoi gian phuc hdi dai hon trudc khi thu hoach,
g6p phan vao viéc duy tri khéi luong than 14 cao
hon so véi cay dugce xir Iy man mudn hon.

= Ciixanh =l Ciingot
Mya) 2 107 @)

Khbi lwgng tuoi than la (g/cay)
Khéi lugng twoi ré (g/cay)

pC 14 u 8 pC 14 21 8
Thoi diém xit Iy min (NSKG) Thoi diém xit Iy min (NSKG)

Hinh 5. Kh01 lwong twoi than 14 (A) va ré (B)
cua hai glong cai & cac thoi diém xir ly mén

Ghi chii: PC = Déi chitng; Trong cing mot
gi(fng cadi, cdc chir cdi a, b khac nhau chi sy khac
biét ¢6 ¥ nghia thong ké giita cac thoi diém tudi
man dya vao kiém dinh Ti ukey HSD o murc 5%.

Tuong tu chiéu dai ré, chua ghi nhan su tac
dong cua thoi diém xur 1y man 1én khdi luong ré
cay (p > 0,05). Khdi twoi 1é cai xanh va cai ngot
& cac thoi diém xir Iy man 14, 21, 28 NSKG lan
luot 1a 5,4; 4,5 va 4,7 va 6,9; 4,6 va 6,4 g/cay
(cAy dbi chimg 1a 6,0 va 7.2 g/cay). Hé ré tiép
xuc tryc tiép voi ion Na* va Cl~ trong ving ré,
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do do6 chiu tac dong sém cua stress man hon cac
bo phén khac. o) giai doan sinh trudéng sém, hé
ré con nho va co kha ning tai cAn bang ion nji
bao nhanh hon khi stress duoc ding lai, dan dén
phuc hoi phat trién r& hiéu qua hon sau khi tuéi
nudc ngot.

3.5. Dic tinh Iy - héa dat

Gia tri pHe dao dong trong khoang 4,6 - 5,0
va c6 su khac biét giita cac thoi diém xir Iy man
va c¢6 xu huéng thap hon gia tri pHe dat dau vao
(5,1) (p < 0,05; Hinh 6A). Tuy nhién, bién do
bién dong khong lon, cho thiy hé dém cua moi
truong trong van duy tri twong ddi 6n dinh du EC
va Na* ting dang ké & cac thoi diém xir Iy mudn
hon. Sy thay ddi pHe trong diéu kién min co thé
lién quan dén hoat dong trao 601 ion & ving ré.
Su gidm pH cua m01 truong 1é ¢ thé duge giai
thich bdi qua trinh ré cdy phong thich ion H* vao
moi truong xung quanh, tir d6 gay ra hién tuong
axit hoa vung r& [20]. Ngudn gbc cua cac ion H*
nay chil yéu lién quan dén qua trinh hip thu cac
ion dinh dudng dang cation va anion thong qua
hé thong ré cua cay [21].
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Gia tri ECe tang rd rét theo thoi diém xur 1y
min va dat mac cao nhit & nghiém thuc xu 1y
mudn (28 NSKG). Két qua nay phan anh sy tich
lily mudi hoa tan trong dung dich dat khi qua
trinh twdi man duoc ap dung lién tuc trong 14
ngay o cac giai doan s1nh trudng khac nhau. Sy
gia tang nong do mubi trong dung dich dat
trudc hét gy ra pha stress tham thau, 1am anh
huong truc tiép dén kha ning hut nudc cua ré
[22]. Dac biét, gia tri ECe trong dat & nghiém
thire khong trong cdy (3,58 - 3,64 mS/cm) thip
hon so v6i cac nghiém thuc co cay (4,66 - 6,75
mS/cm). Hién tuong nay c6 thé duoc giai thich
boi qua trinh hap thu nudc va thoat hoi nudc
lién tuc & cac nghiém thirc ¢ cdy, 1am giam thé
tich dung dich dat va gay hiéu tng ¢6 dic mubi
trong ving ré. Bén canh d6, dudi diéu kién
stress man, su thay doi tinh thim mang va dong
thai trao doi ion & 1& ¢ thé lam bién doi phan
b6 ion giira r& va moi truong [23]. Nhu véy, su
gia tang ECe khong chi phan anh lugng mudi
bd sung tir bén ngoai ma con lién quan dén
twong tac sinh 1y gitta cdy va moi truong dat
trong diéu kién man.
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Hinh 6. Gia tri pHe (A), ECe (B), ham lugng Na* (C) va K" (D) trong dét ciia cac nghiém thirc &
cac thoi diém xir ly man

Ghi chu: ¥, *% ***: Sy khac biét c6 y nghia thong ké giita cdi xanh, cdi ngot va nghiém thirc
khong trong cdy o miuc y nghia lan heot 5%, 1% va 0,1% dwa vao kiém dinh Tukey HSD. Trong cung
mt giong cdi, cac chit cdi a, b, ¢, d khdc nhau chi sy khdc biét ¢6 ¥ nghia thong ké giita cdc thoi diém
twdi man dwa vao kiém dinh T ukey HSD o murc 5%.

Ham luong Na® trong dat ting dang ké theo
thoi diém xir 1y min va dat gia tri cao nhit &
nghiém thic xur ly tai 28 NSKG (0,528 - 1,091

g/kg), cao hon 13 rét so véi thoi diém 14 NSKG
(0,240 - 0,795 g/kg). Su gia tang nay phan anh
mirc d6 tich liiy ion Na* trong dung dich dat sau
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14 ngay tudi man lién tuc & ting giai doan sinh
truong khac nhau. Sy khic biét vé ham luong
Na”® trong dat glu:a cac thoi diém xir 1y c6 lién hé
truc tiép v6i bién dong sinh khdi cua ciy. O
nghiém thirc tudi man & 14 NSKG, sau khi két
thiic 14 ngay tudi man va chuyén sang tudi ngot,
noéng d6 Na“ trong dung dich dat giam tuong ddi
do pha loang va rua troi mot phén, déng thoi mot
phan Na* ¢6 thé di duoc hap thu va cb lap trong
mé thuc vat. Pidu ndy ciing dugc ghi nhan trong
két qua nghién ciru ciia Nguyén Quéc Anh va cs
(2025) [24], theo d6 ham lu:orng Na’ hoa tan trong
dat giam do qua trinh trao d6i va hap phu Na
trén hat keo dat, su that thoat trong qua trinh thi
nghiém do nudc ri ra thau va mot phan duoc cay
hép thu. Su giam ap luc ion trong giai doan phuc
hdi nay goép phan han ché doc tinh Na* d6i voi hé
ré, tao diéu kién cho qua trinh tdi cAn bang
Na'/K* va khoi phuc hoat dong sinh ly. Khi ap
luc tham thau va doc tinh ion duoc giam bot, ciy
c6 thé phuc hdi ting truong néu thoi gian va miic
d stress chua vuot ngudng ton thuong khong hoi
phuc [22]. Viéc duy tri can bang Na“/K* 1a yéu t6
then chdt gitip 6n dinh hoat dong enzyme va
quang hop [13], tir d6 hd tro tich lity sinh khoi tré
lai. Piéu nay c6 thé giai thich cho sinh khdi cai &
nghiém thac 14 NSKG cao hon so véi cac
nghiém thirc xr 1y man tai thoi diém 21 va 28
NSKG, do thoi gian phuc hdi sau stress ngan hon
va ham luong Na“® trong dat van duy tri & mic
cao, lam kéo dai ap luc ion 1én hé ré. Nguoc lai, &
cac nghi€ém thuc xu ly mudn (21 va 28 NSKG),
su tich liy Na* trong dat cao hon cho thiy ciy
van dang chiu ap luc ion dang ké. Stress kéo dai &
giai doan sinh truéng manh c6 thé gay trc ché
phan chia té bao ré, réi loan can bang ion va giam
kha niang hap thu nudc, tir d6 lam suy giam tich
lity sinh khdi so v6i nghiém thirc xir Iy man som.
Ham luong K* trong dat c6 xu hudéng giam
twong dbi khi ham lugng Na“ ting, dic biét & cac
nghiém thtrc xur ly mudn (28 NSKG dat 0,017 -
0,039 g/kg so voi 0,019 - 0,040 g/kg & 14
NSKG). Xu huéng nay cho thiy sy twong tac d6i
khang giita Na* va K trong méi truong dét va tai
ving ré&. Duéi diéu kién min, Na* canh tranh véi
K" tai cac kénh van chuyén trén mang té bao ré,
lam suy giam kha ning hap thu va duy tri can
bang K~ [13]. Viéc giam twong ddi K* trong dat

c¢6 thé phan anh hai qua trinh ddng thoi: (i) su
canh tranh ion 1am thay d6i can bang hap thu giira
Na* va K* va (ii) bién dong phan bé K* do thay
d6i hoat dong sinh 1y cta ré dudi stress min.
Nghién ctru ciia Zhu va cs (1998) [13] nhdn manh
rang, duy tri ty 1¢ Na*/K* thap trong mé 1a yéu t6
quyét dinh tinh chéng chiu mdn; do do6 su thay
d6i dong thai K* trong dat 1a chi bao gian tiép vé
mirc d6 rdi loan can bang ion trong cdy. Khi Na*
tich llly tdng cao ¢ cac nghiém thuc xu 1y mudn,
nguy co mét can bang Na*/K* cang 16n, tir d6 c6
thé anh huong dén hoat dong enzyme, diéu hoa
ap suat tham thau va sinh trudng cua cy.

4. KET LUAN VA KIEN NGHI

Thoi diém xir Iy man 1am giam sinh truong
cua cai ngot. Tudi man ¢ 14 NSKG chua gay
suy giam sinh truéng va sinh khéi cua hai loai
cai. Khdi luong tuoi than cia cai xanh va cai
ngot & thoi diém xu 1y man 14 NSKG dat 196,3
va 191,6 g/cay, cao hon so véi cdy tudi man &
21 va 28 NSKG, dat lan luot 1a 141,9 - 148,1 va
168,3 - 181,6 g/cay; giam 28,6 - 35,0% so voi
cay khong tudi man (218,2 va 254,3 g/cay).
Tudi man giai doan cang mudn lam gia tang
ECe va Na* trong dat cao hon, dong thoi giam
ham lugng K*, tir d6 anh huong bat loi dén tich
lity sinh khéi cua cay trong.

Cai be xanh c6 kha nang thich nghi t6t hon
cai ngot trong diéu kién tudi min & cac giai doan
sinh truong khac nhau, nén co thé duoc wu tién
chon trong trong vung nguon nudc tudi c6 nguy
co nhi®m man. Can han ché tudi nudc nhiém mian
cho céai ngot ¢ giai doan sinh truéng mudn (sau
21 NSKG) nham giam tac dong bat loi dén sinh
truong va sinh khoi.
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EFFECTS OF SALINE TREATMENT TIMEPOINTS ON GROWTH OF MUSTARD
GREENS (Brassica juncea) AND LEAF MUSTARD (Brassica integrifolia)

Vo Thi Phuong Thao', Pham Ngoc Han', Nguyen Ngoc Han',

Ton Thien Giap', Nguyen Minh Ngoc',

Nguyen Chau Thanh Tungz, Ngo Thuy Diem Trang1

!College of Environment and Natural Resources, Can Tho University

?College of Agriculture, Can Tho University

Abstract

The study was conducted to evaluate the effects of saline treatment timepoints (14, 21, 28 days after
sowing, DAS) on the growth of mustard greens and leaf mustard. The plants were continuously
irrigated with 6%o saline water for 14 days at each treated timepoints, and then switched to freshwater
irrigation until harvest (42 DAS). The results showed that the later of growth stages the saline
treatment timepoints were applied, the more significant the impact on plant growth were recorded
such as plant height, leaf area and shoot fresh weight. The plants irrigated with saline water at 14
DAS showed a better growth and a higher biomass compared to the treated plants at 21 and 28 DAS.
Specifically, the shoot fresh weight of mustard greens and leaf mustard irrigated with saline water at
14 DAS were 196.3 and 191.6 g/plant, respectively, higher than the treated plants at 21 and 28 DAS
(141.9 - 148.1 and 168.3 - 181.6 g/plant), decreased of 28.6 - 35.0% compared to the untreated plants
(the control plants) (218.2 and 254.3 g/plant). The ECe and accumulated Na* values in saline-treated
soil were higher at the later saline treatment timepoints, while the K" content tended to decrease. The
soil Na" content at the treated timepoint of 28 DAS was the highest (0.528 - 1.091 g/kg), higher than
at 14 DAS (0.240 - 0.795 g/kg). Mustard greens showed the better growth and biomass than that of
leaf mustard under saline irrigation conditions at all three timepoints. These results contribute to
providing a scientific basis for determining appropriate irrigation times under saline intrusion

conditions in the Mekong Delta.

Keywords: Saline irrigation, saline treatment timepoint, growth, Brassica juncea, Brassica

integrifolia.
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BAO VE THUC VAT SINH HOC TRONG SAN XUAT RAU
AN TOAN TREN BIA BAN THANH PHO HA NOI
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TOM TAT

Thudc bao vé thuc vat (BVTV) sinh hoc 14 cong cu quan trong trong quan 1y dich hai tong hop, dic biét
trong bdi canh phat trién nong nghiép hitu co. Bai bao nay trinh bay két qua nghién ctu hiéu qua sir
dung mot s6 thudc BVTV sinh hoc trong san xuét rau an toan trén dia ban Thanh phé (TP) Ha Noi. ba
lua chon duogc bo thuée BVTV sinh hoc trong phong trur sinh vat gay hai trén rau tai TP Ha N&i, bao
gém: Trico-DHCT, Mocabi SL; Biobac SOWP, Actinovate 1SL, Sokupi 0,5SL, Anisaf SH-01 2SL,
NeemNim Xoan xanh green 0,3EC; Mectinstar 20EC, Aga 25EC. Pa xay dung 2 mo hinh (0,5 ha/mo
hinh) 4p dung ddng bd cac bién phap tdng hop phong trir siu bénh hai cai bap va cai xanh s dung
thubc BVTV sinh hoc (ché phdm thuéc BVTV thao mdc méi Sapobug 12SL va bd thude chon duoc)
tai xd Dong Anh, TP Ha Noi. M6 hinh cai bap, ning suat trong mé hinh ting 13,33% so v6i ngoai mo
hinh, 191 nhuén tang 13,07%. M6 hinh cai xanh, nang sut trong mo hinh tang 17,73% so véi ngoai mo
hinh, loi nhuan tang 13,99%. Mau rau cai bap, cai xanh trong mo hinh déu khong c¢6 du lugng thude
BVTV. Trong ca 2 mé hinh cai bap va cai xanh, hi¢u lyc phong trir siu to va sdu xanh budém trang déu

dat trén 80%; hiéu luc kiém soat nam Fusarium va Rhizoctonia déu dat trén 60%.

Tir khéa: Thudc bdo vé thuc vt sinh hoc, Sapobug 12SL, cdy rau.

1. AT VAN BE

Cac két qua nghién ctru vé thuéc BVTV sinh
hoc dd cho thay tiém ning cta ching nhu mot
giai phap thay thé hitu ich dé quan 1y sinh vét gay
hai ciy trong. Thudc BVTV sinh hoc it giy hai
cho sirc khée con ngudi, dé phan huy sinh hoc va
than thién v61 moi truong; do do, chung co thé cai
thién nang suét cay trong va gop phan giam
khing hoang luwong thyc trong khi van duy tri
tinh bén vitng. Thudc BVTV sinh hoc an toan doi
voi thuc vat, nhanh bi phan huy nén khong tich
Ity trong co thé sinh vat va méi truong, khong
ton du trong san pham, khong gdy hién tuong
nhon thude va khang thudc cua sinh vat gy hai
[1, 2]. O Viét Nam, khi nghién ctu vé san xuét
rau an toan, nhiéu tac gia da dé cap dén giai phap
uu tién sir dung thuéc BVTV sinh hoc vi ching
khong gay doc hai cho nguoi st dung, gia suc, moi
truong; han ché viéc “giét nhdm” nhimg loai con
trang hitu ich. Trong nhiéu nim qua, Viét Nam da
c6 nhiéu chuong trinh hd tro tuyén truyén, dao
tao, tap huén va xay dyng mo6 hinh ung dung cac

thubc BVTV trong san xut néng san an toan, dic
biét 1a san xut rau an toan. Nhiéu ving san xuat,
nhiéu ho noéng dan di co chuyén bién tich cuc
trong nhan thirc va hanh déng dé chuyén doi tir sir
dung thubc BVTV hoa hoc sang thuéc BVTV
sinh hoc. Mic du vay, hién con nhiéu kho khin,
bét cap trong cong tac quan ly, dic biét 13 gidm
sat, quan 1y chat luong ndng san; cac bién phap
ky thuat st dung thubc BVTV (loai thude, thoi
diém str dung va thoi gian cach ly ‘hop 1y) nén
ngudi dan chua thyc su tin tuong dé chuyén 601
sang st dung thudc sinh hoc [3]. Viéc san xuit
rau tai TP Ha Noi hién van con nhiéu bét cap,
chat luong rau khong 6n dinh, thiéu su giam sat,
nhiéu ho san xuat van quan tim dén ning suét va
san luong, chua thuc sy chd trong dén van dé an
toan thuc phém. Dién tich tréng rau tai TP Ha
Noi kha 16n, trong d6 nhém rau thudc ho hoa thap
tir chiém trén 50%. Rau ho cai gdm cai bap, sup
lo, su hao, cu cdi, cac loai cai khong cubn... duoc
tréng nhiéu nhat & TP Ha Noi, trong d6 rau cai
bip 14 ciy dic trung cho rau vu dong con cai
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xanh duoc trong kha phd bién do nhém cai nay c6
kha nang thich mg rong, cé thé trong dwoc nhiéu
mua vu, hiéu qua kinh té cao. Sy gia ting vé dién
tich, cung v6i viée thdm canh tang vu, thay d01 co
cAu cay trong va quy hoach ving san xuét rau
chuyén canh 1am cho tinh hinh siu hai dién bién
phure tap hon. Pac biét voi cay rau ho cai thi sau
to, sdu xanh budm tring, rép 13 d6i tuong co6 mit
thuong xuyén va gay thiét hai vé kinh té. Sau to
dé khang thudc va kho phong trir. Sau xanh budém
trang loai da thyuc, chiing gay hai trén hau hét cac
loai rau thap tu. R€p mudi dai dién cho nhom con
trung chich hut, ching thuong hat dinh dudng 1a
lam b 14 bi cong queo vang, mat kha nang quang
hop, khong nhiing the khi céy bi rép tdn coéng con
tao diéu kién cho nim bénh phat trién va gy hai
[4]. Thudc BVTV sinh hoc c6 thé kiém soéat dugc
sinh vat gay hai theo co ché khong ddc, than thién
véi méi truong va dé sir dung. Bai vy, trong xu
thé phat trién ndng nghi¢p sach, loai thuéc BVTV
sinh hoc dwoc nhidu nguoi tin ding [1, 2]. San
xuét rau an toan trén dia ban TP Ha Noi dang tro
thanh chu dé 16n, thu hit sy quan tAm cta toan xa
hoi, trong d6 viéc tim kiém, phat trién cac thude
BVTV sinh hoc dé sir dung thay thé thubc BVTV

hoa hoc 13 ndi dung cbt 161 dé thuc déy san xudt
rau an toan [3]. Tuy nhién, danh gia v& hiéu qua
sir dung cac thuéc BVTV sinh hoc trong san xuat
rau an toan tai TP Ha Noi con chua nhiéu hodc
cac két qua tir nhimg nam trude [5]. Dé xac dinh
kha nang, phuong phap st dung mot sd thude
BVTYV sinh hoc trong phong trir sinh vat gay hai
trén rau, dé tai da thuc hién “Nghién citu hiéu qud
sw dung mot $6 thuoc bdao vé thuwc vat sinh hoc
trong sdan xudt rau an toan trén dia ban Thanh
pho Ha Néi”. Bai bao ndy cung cap cac dir liu vé
hiéu qua va phuong phap s dung mét sb thude
BVTYV sinh hoc trong phong trir sinh vat gay hai
cay rau trén dia ban TP Ha Noi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong va vit liéu nghién ciru

Poi twong nghién ciru: Rau cai xanh, rau
cai bap

Vat liéu nghién ciru: Ché pham thubc BVTV
thdo mdc mai Sapobug 12SL chira 12% hoat chat
saponin chiét xuit tr qua bd hon Sapindus
mukorossi Gaertn; cac loai thude trir bénh va cac
loai thudc trir sau:

Céc loai thudc trir bénh Céc loai thudc trir sdu
Tén thube Hoat chat Tén thube Hoat chét
Trichoderma virens 80% Hy thiém. don bubt. clic
Trico-DHCT | (8.107 bao tir/g) + Trichoderma | Anisaf SH-01 2SL Y lié;l chi dai ’
hamatum 20% (2.10” bao tit/g) ~
Mocabi SL Cheatomium sp 1,5.10° cfu/g + | NeemNim Xoan Azadirachtin (ttr cay
Tricoderma sp 1,2.104 cfu/g | xanh green 0,3EC X0an)
BioBac WP Bacillus subtilis Sokupi 0,5SL Matrine (tir cay kho sam)
2S sea & see Chitosan 2% + Oligo-Alginate Aca 25EC Abamectin 20g/1 +
12SL 10% & Matrine 5g/l: 25g/1
Emamectin benzoate
Actinovate 1SP Streptomyces lydicus Mectinstar 20EC | 19g/l1 + Matrine 1g/1: 20
g/l
Bacillus thuringiensis var.
Zianum 1.00WP Trichoderma Bitadin WP Kurstaki 16.0QOIU/mg
+ Granulosis virus
10° PIB
Ridomil gold Bacilus tarmgionsis
68WG (doi Metalaxyl + Mancozeb ABT 2WP g i
ching) var.kurstaki 11g/kg:
20g/kg
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2.2. Phwong phap nghién ctru

2.2.1. Nghién cuwu lya chon mot s6 thudc
BVTV sinh hoc trong phong tru sinh vat gdy hai
trén rau

Dia diém: Ving trong rau tip trung (cai bap,
cai xanh), thuong xuyén bi sdu hai (sau to, séu
xanh budm trang) tai xa Dong Anh, xa Mé Linh.
Thoi vu: Thir nghiém trén rau chinh vu.

* Phuwong phap danh gia cac chi tiéu sdau
bénh:

- Déi v6i sau hai: Diéu tra 5 diem, mdi diém
1 khung (40 cm x 50 cm).

Miat @0 sau hai (con/mz) = Sb siu diéu tra
dugc/khung x 5 (5 khung = 1 m?)

Mat do rép gay hai (con/cay) =
diéu tra/Tong sb cay diéu tra

Tong so rép

Mitc @6 pho bién (%) = (T diém c6 loai sau

hai can xéac dinh / £ sb diém diéu tra) x 100

. banh gia muc dc} phérbié'n cua sau hai: +++:
rat pho bién (Tan suat xuat hi¢n) TSXH > 50%);
++: phd bién (TSXH tir 20 - 50%); +: it phd bién
(TSXH <20%)

- D‘éi vO1 bénh hai: Diéu tra t}leo 5 diém chéo
goc, di€u tra 10 14 ngdu nhién/diém. Su phat sinh
phat trien, mirc do bénh dugc tinh bang chi ti€u ty
1€ bénh (TLB)

TLB (%) =
Tong sb cdy (bd phan cua cay) diéu tra] x

[S6 cay (bd phdn cua ciy) bi bénh/
100

Xac gﬁnh murc do Rhé ’bié'n cua bénh theo
thang 4 cap: + : rat it pho6 bién (< 10% céy hoac
14 bi bénh); ++: it phé })ién (10 - 25% cay hoac 14
bi bénh); +++ : pho bien (25 - 50% cay hoac la bi
bénh); ++++: rat pho bién (> 50% cay hodc 14 bi
bénh) [6, 7].

Tinh hiéu luc cua thudc BVTV, ché phém
sinh hoc theo cong thirc Henderson-Tilton’s [8].

Hiéu lyc (%) =1 - (Ta x Cb)/(Tb X Ca)] x 100

Trong d6: Ta la TLB hoac s6 sdu song 0 cong
thire thude sau xur 1y; Tb 1a TLB hodc s6 sau song
O cong thirc ’thuoc trudc xu 1}{, Ca la TLB hoac
mat dg séu song ¢ cong thirc d6i chimg sau xur 1y;
Cb 1a TLB hodac mat do sau song ¢ cong thuc doi
chung trude xtr ly.

_ Phuong phap xur ly sO lidu: Xu ly théng ké

bang phan mém IRRISTAT 5.0 va thong ké
Duncan.

* Phwong phdp ddnh gia hiéu qua ciia mét sé
ché phém sinh hoc xu ly dat dén nhém bénh hai
trong ddt

Danh gi4 hiéu qua ciia mot sb ché pham sinh
hoc xtr Iy dét trong rau (cai bap, cai xanh) nham
han ché nhom bénh gdy hai trong dat. Dat duoc
cay x0i, phoi ai, 1én luéng, bon véi va bon 10t,
ché phiam dugc xir 1y theo hudéng dan. Thir
nghiém dién rong vdéi 4 cong thac (CTI: Ché
pham Trico-DHCT; CT2: Ché pham Mocabi SL;
CT3: P6i ching thudc héa hoc Ridomil Gold
68WP; CT4: DBéi ching - khong xir 1¥); mdi cong
thirc 500 m? (500 m” x 4 cong thirc x 2 dja diém
= 4.000 m?). Chi tiéu theo ddi: Thanh phan vi
sinh vat gdy hai trong dat truéc va sau thir
nghiém 15, 30 va 45 ngay; ty 1¢ bénh hai (%) va
ty 18 cay bi chét.

* Phwong phdp danh gid hiéu qua mét s6
thuée BVTV cé nguon goc sinh hoc phong triv bénh
hai cdac bo phdn trén mat dat ciia rau tai dia ban
Thanh phé Ha Ngi

Thtr nghiém dién hep: 6 cong thic (CTI:
BioBac 50WP; CT2: 2S Sea & See 12SL; CT3:
Actinovate 1SP; CT4: Zianum 1.00WP; CTS5:
Ridomil Gold 68WP; CT6: DPbi chimg - phun
nudc 13); 3 1an nhic lai/cong thirc, mdi cong thirc
30 m* (30 m® x 3 lan nhic/cong thirc x 6 cong
thire x 2 dia diém = 1.080 m?). Phuong phap xu
1y: Phun déu toan cdy. Chi tiéu theo ddi: Ty 1&
bénh va chi s6 bénh hai (%) trén ciy trudc va sau
xtr ly 7 ngay, 14 ngay.

* Phuong phdp danh gia hiéu qua cua mot 50
thuoc BVTV sinh hoc phong trir sau hai trén rau
tai TP Ha Ngi

Thuoéc BVTV ¢6 nguén goc thao méc: Thi
nghiém di€n hep voi 4 cong thie (CT1: Sokupi
0,5SL; CT2: NeemNim Xoan xanh green 0,3EC;
CT3: Anisaf SH-01 2SL; CT4: Ddi chimg - phun
nude 13); 3 1an nhic lai/cong thirc, mdi cong thirc
30 m”? (30 m” x 3 lan nhic/cong thirc x 4 cong
thirc x 2 dia diém = 720 m?).

Thuéc BVTV c¢6 nguon goc sinh hoc: Thi
nghiém dién hep véi 5 cong thue (CT1: ABT
2WP; CT2: Aga 25EC; CT3: Bitadin WP; CT4 :
Mectinstar 110WG; CT5 : P6i ching - phun
nudc 13); 3 1an nhic lai/cong thirc, mdi cong thirc
30m” (30 m” x 3 lan nhic/cong thic x 5 cong
thirc x 2 dja diém = 900 m?).
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Phuong phap xu 1y: Phun déu toan cdy. Chi
tiéu theo doi: Mat do sau séng & cac CT trudc thi
nghiém, sau 1 ngay, 3 ngay, 5 ngay va 7 ngay sau
thi nghiém. Tinh hi€u lyc phong trir sdu hai (sau
to, sdu xanh budm tring) theo cong thirc
Henderson-Tilton’s [8].

2.2.2. Xay dwng mé hinh thir nghiém dong bé
cdc bién phdp sir dung hiéu quda thuéc BVTV sinh
hoc cho rau trén dia ban TP Ha Noi

- M6 hinh cai bap

* Thiét ké md hinh (MH)

Dia diém thuc hién: Gia dinh Ong Vi Van
Diing, thon Quan Am, Bic Héng, xa Pong Anh,
Thanh phé Ha Noi. Ddi tuong: rau cai bip; Dién
tich: 0,5 ha; Thoi vu: Vu dong xuan; Giéng: Cai
bap X. Ngay trong: 20/12/2024; Thoi gian sinh
truong: 80 ngay. Mat do trong: 42.000 cay/ha.
Loai dat: Dat thit nhe, giau mun va chat dinh
dudng. Pat duge cay bira ky, lam sach cd, 1én
luéng rong 1 - 1,4 m, ranh luéng 0,3 m, cao 0,2 -
0,25 m. Bon phan: Stir dung cac loai phan hitu co

Bién phap phong trir sau bénh

+ Trong md hinh: Xt Iy dat bang ché pham
Trico-bHCT véi lidu luwong 3 kg/siao dé phong
trir bénh do nidm Fusarium va Rhizoctonia gay
bénh trong dat. Tu6i nuée phun mua vao budi
chiéu t6i c6 tac dung rira tréi bét trimg, sau non,
sdu to va han ché truong thanh sau to dé trimg.
Ngit cac 6 trung, bat giét sau non khi mat do
thap, phat hién va nh6 bo nhitng cay bi bénh dem
tiéu huy. St dung céc loai ché pham sinh hoc va
thuéc BVTV c¢6 ngudn gbc sinh hoc nhu
Actinovate 1SP dé quan 1y bénh 1¢ ¢6 1& gay chét
rap cdy con cai bap; Sir dung ché pham Sapobug
12SL néng do 5% phong trir sdu xanh budm
tréng, sau to (mat do sau to 12 - 13 con/m’, sdu
xanh buém trang 6 - 7 con/m ); str dung cac loai
thuéc BVTV c¢6 ngudn goc thdao moc nhu: Sokupi
0,5SL trir rép mudi, thuéc BVTV ¢6 ngudn goc
sinh hoc nhu: Mectinstar 20EC, Aga 25EC tru
sau khoang, bo nhay gy hai trén rau cai bap

+ Ngoai m6 hinh: Theo san xuit dai tra cia
ngudi dan, khong xir 1y dat trude trong, khong ap
dung bién phéap thu cong, cic loai thudc BVTV
dung phong trir bénh Daconil 500SC, Antracol
70WP, cac loai thuéc BVTV phong trir siu hai:
Map Dona 265EC, Sec Saigon 10EC, Pesieu
500SC

* Cdc chi tiéu va phirong phdp diéu tra, danh
gid két qua

Chi tiéu theo doi: Thanh phan sau, bénh hai
chinh trong mo6 hinh; mat d6 sau hai chinh
(con/m?), ty 1& bénh (%); hiéu qua phong trir cua
cac loai thubc BVTV trong phong trir sau, bénh
hai; hiéu qua kinh té

Phuong phép diéu tra: diéu tra dinh ky 7
ngay/lan, diéu tra theo 5 diém chéo goc trong va
ngoai MH. Panh gia mic do phd bién cia timg
loai sau hai trong va ngoai MH theo thang 3 cip.
Panh gia mic d6 phd bién bénh hai va xac dinh
mirc do phd bién ctia bénh theo thang 4 cap [6, 7].
Ghi nhan mat do céc loai sau hai, ty 1€ bénh trudc
va sau khi phun thudc phong trir cac dot dé danh
gid hiéu qua phong trir theo cong thuc
Henderson-Tilton’s [§]

Hiéu qua kinh té dugc dénh gia dva trén nang
suit x gia thanh - chi phi san xuat.

Tinh % ning sudt ting so voi d6i chung
(ngoai md hinh) theo cong thirc:

Ning suat (%) = [Nang suat mo hinh - Nang
sudt d6i ching)/ Nang suét dbi chimg] x 100

- Mo hinh cadi xanh

* Thiét ké md hinh

Dja diém thuc hién: Gia dinh Ong Tran Vin
Lﬁy, thon Quan Am, Bic Héng, xa Pong Anh,
TP Ha Noi. béi tuong: rau cai xanh; dién tich:
0,5 ha; thoi vu: Vu xuan hé nam 2025; giéng: cai
mo dam. Ngay gieo: 15/3/202 cai thoi gian sinh
truong: 45 ngay. Dung bién phap che phu dé
trong ca ndm. Chon dat trong va lam dat: Dat thit
nhe, gidu mun va chat dinh dudng; Dat dugc cay
bura ky, lam sach co, Ién ludng rong 1 - 1,2 m,
ranh luong 0,3 m, cao 0,2 - 0,25 m. Trong cay va
mat do trong Gieo truc tlep Tia bo cay yéu, coi
coc, sau bénh hodc gan nhau khong dam bao
khoéng cach; Trong trong khay: Cay giéng nho di
trong 2 - 3 14 that, tudi that dAm trude khi nho 1
gid, trong vao chiéu mat; hang cach hang 20 cm,
cdy cach cay 15 - 20 cm. Mat d6 trong: 500.000
cay/ha. Bon phan: St dung céac loai phan hitu co.
Tudi nude: Tudi nude du am tir khi trong dén khi
thu hoach, tiéu nudc kip thoi khi ngap ung. Ap
dung bién phap tudi ranh hodc phun dé dam bao
d6 am dat, han ché su gay hai cua bo nhay.

Quan 1y téng hop sau bénh hai cdy cai xanh
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+ Trong md hinh: Xt 1y dat bang ché pham
Trico-DHCT véi lidu luong 3kg/sao dé phong trir
bénh trong dat do ndm Fusarium va Rhizoctonia.
St dung ché pham Sapobug 12SL ndng d6 5%
phong trir sdu xanh buém trang, siu to (mat do
sdu to 12 - 13 con/m?, sdu xanh buém tring 6 - 7
con/m?). Str dung céc loai thubc BVTV ¢ ngudn
géc thdao mdc nhu: Sokupi 0,5SL tru rép muoi,
thubc BVTV c¢6 ngudn gbc sinh hoc nhu
Mectinstar 20EC, Aga 25EC trur sau khoang, bo
nhdy gay hai trén céi xanh.

+ Ngoai md hinh: Theo san xuat dai tra cua
ngudi dan, khong xtr 1y dat trude trong, khong ap
dung bién phap thu cong, cac loai thuéc BVTV
dung phong trr bénh Antracol 70WP, céac loai
thudc bao vé thuc vat phong trir sdu hai: Map
Dona 265EC, Sec Saigon 10EC, Pesieu 500SC.

* Cac chi tiéu va phuong phap diéu tra, danh
gia két qua: Cac chi tiéu theo ddi, phuong phap
diéu tra, danh gié’két qua thyc hién tuong ty nhu
mo hinh rau cai bap.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1 Két qua nghién ciru lya chon mét s6
thuoc BVTYV sinh hoc phong trir sinh vat gay
hai trén rau

3.1.1. Hiéu qua cia mot sé ché pham sinh
hoc xur ly dat den nhom bénh hai trong dat

Nam gay bénh cho ciy c6 ngudn goc trong
dat 1a d6i tuong gdy nguy hiém cho cac cay trong
ndéng nghiép nodi chung va ciy rau néi riéng. Nam
Furarium va Rhizoctonia 1a hai loai ndm ton tai
trong dat va gay hai nang cho cic ving san xuat.
Viéc phong trir bénh can phai dugc tién hanh
ngay giai doan lam dét trudc khi trong. Hién nay
cac thude hoa hoc ding dé xir 1y dat cho hiéu qua
cao chua cao véi bénh trong dat va con lam ton
du luong thude trong dat, lam dét bi chai, mat can
bang hé vi sinh vét c6 ich trong dat. Viéc dung
ché pham sinh hoc 13 cac vi sinh vét (VSV) song
da dugc ung dung rong rai trong nhitng ndm vira
qua trén cac loai cdy trong nong nghiép khong
nhing dat hiéu qua cao trong phong trir cac VSV
gay hai co ngudn gbc trong dat, ma con co tac
dung cai tao dat, 1am cho dat toi x0p va van gitr
duogc cac VSV c¢6 ich cho ciy trong co trong dat.
Nhém nghién ctru da tién hanh thr nghiém xir Iy
dat trudc khi trong cai bap bang mot sé ché pham
c6 ngudn gbc 1a ndm ddi khang Trichoderma
(Trico-DHCT va Mocabi SL) nham danh gia hiéu
luc kiém soat nAm Fusarium va Rhizoctonia 1a
d6i tugng chinh gay bénh cho cay.

Bang 1. Hiéu qua mot s6 ché pham sinh hoc dén nAm Fusarium va nAm Rhizoctonia giy bénh
trong dat trong cai bap (Ha Noi, 2024)

Dia Trude XL Sau 15 ngay Sau 30 ngay Sau 45 ngay
didm Cong thirc Matdo | Matdo | Hiéulyc | Matdd | Hiéulyc | Matdo |Hiéu luc
khuan lac | khuan lac (%) khuan lac (%) khuan lac| (%)
Mat d6 nam Fusarium trong dat (khuan lac x 10/ g dat)
Trico-DHCT 24,447 12,00° | 52,95° 9,44° 67,47° 8,67° | 70,65
<G Mocabi SL 24,897 14,33E 45,68° 12,78° 55,18: 1 1,94:; 61,33*‘:
Pong Ridomil Gold 68WG | 24,00" 10,78 55,67° 9,44° 53,22 13,11 50,29
Ank Dbi ching 24.11* | 26,89° - 27,33° - 31,22° -
CV(%) 15,5 18,0 13,7 10,4 9,8 16,3 14,3
LSDy 5 7,11 5,41 14,12 2,88 11,47 4,98 17,29
Trico-DHCT 30,22° 17,11* | 44,60 | 11,67° | 6126 | 10,78° | 69,07
<G Mocabi SL 29,117 17,44° | 39,66° 13,56° | 54,07 | 13,22° | 59,47™
Ma |_Ridomil Gold 68WG 28,78° 15,56 | 47,36° 16,44° | 44,56° | 19,22° | 42,08°
Linh Dbi chimng 29.44* | 32,11° - 31,78° - 35,33° -
CV(%) 14,2 14,0 15,8 13,9 12,4 13,0 12,6
LSDy s 7,87 5,41 13,93 4,30 13,25 5,01 14,14
Mat d6 nam Rhizoctonia trong dat (khuan lac x 10°/g dat)
Xa Trico-DHCT 15,89" 8,00° 48,62° 6,33° 60,10° 6,78° | 66,57
Péng Mocabi SL 13,78° 7,22° 46,23° 6,44° 5481% | 7,67 | 57,59%
Anh | Ridomil Gold 68WG | 15,00 6,11° 56,78" 8,33° 45,65° | 10,89° | 42,04°
Dbi chimng 15,33° 16,22° - 17,22° - 22,11° -
CV(%) 16,0 14,1 13,3 16,5 12,8 15,2 13,5
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LSDy 0 4,51 2,49 13,45 2,98 13,69 3,39 15,00
Trico-DHCT 19,78° 11,89° | 42,527 8,56° 57,83° 9,67° | 62,32°
- Mocabi SL 19,11° 11,11° | 41,26 9,78 50,69* | 11,33™ | 51,92%
Ma |_Ridomil Gold 68WG 19,00° 10,00° | 47,86° 12,00° | 41,13° 15,67° | 40,67°
Linh Dbi ching 20,44° | 2233° - 23,22° - 28,22° -
CV(%) 11,7 15,1 13,8 15,8 11,5 18,2 12,9
LSDy 5 431 3,99 12,09 3,40 11,47 5,59 13,48

Ghi chu: XL: Xu Iy.

Két qua thir nghiém danh gia hiéu luc cia mot
s6 ché pham sinh hoc va thudc hoéa hoc dén cac
VSV giy bénh c6 ngudn gbc trong dat trong cai
béap tai xd Péng Anh va Mé Linh cho thdy: Ché
pham sinh hoc Trico-DHCT va Mocabi SL déu
cho hiéu luc kiém soat nim Fusarium giy bénh
trong dat voi hiéu lyc dat lan luot 1a 67,47%;
55,18% (xa Bong Anh) va 61,26%; 54,07% (xa
Mé Linh) sau 30 ngay bon ché pham. Sau 45 ngay,
hiéu lyc cia ca hai ché phim ting 1én 70,65%;
61,33% (xa Bong Anh) va 69,07%; 59,47% (xa
Mé Linh) so v&i d6i ching khong bon va cao hon
so v6i dbi chung thudc hoa hoc Ridomil Gold
68WG, hiéu lyc chi dat lan luot 1a 50,09% (x4
bong Anh) va 42,08% (xa M¢ Linh) (Bang 1).

Két qua kiém soat nidm Rhizoctonia gy
bénh trong dat trong cai bap co két qua tuong tu

nhau: Hiéu luc dat cao nhét thoi diém sau 45
ngay bon, voi ché pham Trico-DHCT 1a 66,57%
(xa bong Anh); 62,32% (xa Mé Linh) va Mocabi
SL 1a 57,59% (xa Bong Anh); 51,62% (xa Mé
Linh), dbi chimg thudc hoa hoc Ridomil gold
68WG chi dat hiéu luc 42,04% (xa Dong Anh);
40,67% (xa Mé Linh) (Bang 1).

Két qua thir nghiém cho thay st dung ché
pham sinh hoc Trico-DPHCT va Mocabi SL cho
hiéu qua kiém soat bénh trong dit do nidm
Fusarium va Rhizoctonia cao hon, an toan va
than thién hon so v6i ddi chtng thubc hoa hoc
Ridomil Gold va d6i chimg khong xt 1y dét.

3.1.2. Hiéu qua mét sé thuoée BVTV ¢6 nguon
géc sinh hoc phong trir bénh hai cdac bo phan trén
mat dat cia rau

Bang 2. Hiéu lwe mét s6 thuéc BVTV c¢6 ngudn goc sinh hoc phong trir bénh 16 ¢6 ré trén cai biap

(Ha Noi, 2024)
. a2 n , , Cn Hiéu luc thudce %)
bia diém Cong thuce thi nghi¢m INSP 7NSP [ANSP
Biobac 50WP 25,02° 4574 62,51a
2S sea & see 12SL 21,81° 42207 51,18°
Actinovate 1SL 22,93° 41,87° 51,42°
X3 Pong Zianum 1SL 25,57° 30,86° 42,13°
Anh Ridomil Gold 68WG 39,71° 46,19 63,17°
Khong xu 1y - - -
CV(%) 10,9 11,0 10,7
LSDj0s 5,33 8,19 10,65
Biobac 50WP 27,00 46,51° 61,49"
2S sea & see 12SL 23,72° 42 54% 50,16°
i M Actinovate 1SL 27,82° 42,13% 55,32%
Linh Zianum 1SL 27,23° 34,30 41,35°
Ridomil Gold 68WG 40,437 46,227 61,92
Khong xu 1y - - -
CV(%) 16,0 11,6 8.4
LSDy s 8,49 8,45 8,27

Trén cay rau ho hoa thép tu nhu cai bap va
cai xanh, bénh 16 co ré gy chet rap cy con rat
phé bién, bénh xuét hién & tit ca cic giai doan

sinh trudng clia cdy, ngay tir giai doan moi trong
va gay chét cay ¢ giai doan cay con. Khi cay vao
giai doan phat trién bap hoac phat trién than 1a,

28 NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026



KHOA HOC & CONG NGHE

cay bi bénh s€ cai coc, ba“ip bi bién dang va co thé
lam cay chét khi bi bénh nang. Nam bénh tin cong
vao ¢o 1& cua cdy lam ciy phat trién kém, coi coc va
chét néu bi nang. Nhom nghién cuu da tién hanh
thir nghiém mét s thubc BVTV ¢6 ngudn gdc sinh
hoc nham xéac dinh duoc loai thubc co kha ning
klém soat bénh 16 ¢o 1é, cac thuéc thir nghiém duoc
tién hanh phun ngay sau khi trong cay 7 ngay (sau
khi cdy hdi phuc). Thir nghiém trén cdy cai bap tai
hai ving nghién ctru xa BDong Anh va xa Mé Linh
thu duoc két qua ¢ bang 2.

Két qua thir nghiém mot sé thubc BVTV ¢6
ngudn goc sinh hoc véi bénh 16 ¢d ré do ndm
Rhizoctonia gy nén cho thiy, cac thudc Biobac
50WP (Bacillus subtilis) va Actinovate 1SL
(Streptomyces lydicus) déu cho hiéu lyc phong
trir bénh 10 ¢6 1& cai bap v6i hiéu luc dat trén
50% sau 7 ngay phun thudc. Tai thoi diém sau 14
ngdy phun thudc, cac thudc Biobac SOWP
(Bacillus  subtilis) va  Actinovate  1SL

(Streptomyces lydicus) cho hiéu luc tét, dat 62,51
- 61,49%; 51,42 - 55,32% so voi d6i chung khong
phun va cho hiéu lyc khong sai khac nhiéu véi
dbi ching thubc hoa hoc Ridomil Gold 68WG,
hiéu luc dat 63,17 - 61,92%.

3.1.3. Hiéu qua mot s6 thuéc BVTV sinh hoc
phong trir sdu hai trén rau tai dia ban Thanh phé
Ha Noi

- Hiéu qud mét s6 thuée BVTV ¢é nguon goc
thao moc

Ket qua thir nghiém mot s6 thude BVTV ¢6
ngudn goc thao moc trong phong trir sdu to hai
rau cai bap tai xa Dong Anh va xd Mé Linh twong
tu nhau. Hiéu luc cao nhat la Sokupi 0,5SL, dat
76,51 - 74,28% va Anisaf SH - 01 2SL, hiéu luc
dat 78,05 - 72,43%. NeemNim Xoan xanh green
0,3EC, hiéu luc dat 73,77 - 71,75%. Hiéu luc cua
thudc trong cac cong thirc thi nghiém déu dat cao
nhat 7 ngay sau phun (Bang 3).

Bang 3. Hiéu lwc mdt s6 thuéec BVTYV c6 ngudn goc thao mdc trong phong trir siu to hai rau cai

bap (Ha Noi, 2024) ,
a2 A . Hiéu lyc thuoe (%) sau phun
bia diém Cong thuc TNSP 3 NSP TNSP
Sokupi 0,5SL 47,70° 65,16 76,51%
NeemNim Xoan xanh green 0,3EC 41,47° 61,63% 73,77%
N Anisaf SH - 01 2SL 47,02° 64,43 78,05%
D XZ h D6i ching - - -
ong At CV(%) 133 10,8 10,9
LSDy 05 12,36 13,69 16,56
Sokupi 0,5SL 42.26° 63,37% 74,28%
MéXIilinh NeemNim Xoan xanh green 0,3EC 36,88" 54,09 71,75%
Anisaf SH - 01 2SL 43,55% 63,11° 72,43
Doi ching - - -
CV (%) 13,7 13,9 121
LSDy 05 11,18 16,67 17,50

Ghi chu: NSP: Ngay sau phun.

- Hiéu qud mét sé thuéc BVTV ¢é nguon goc
sinh hoc

Két qua danh gia hiéu luc mot s thude
BVTV c6 ngudn gdc sinh hoc trong phong trir sdu
xanh budm trang hai cai xanh tai xa Pong Anh va
x4 Mé Linh cho thdy: Mectinstar 20EC cho hiéu
lyc phong trir cao nhat, 82,00 - 84,92%; tiép theo
1a Aga 25EC hiéu luc dat 84,24 - 80,10%; thap
nhat 1a ABT 2WP, hiéu luc tir 80,29 - 78,39%.

Cac loai thuéc déu dat hiéu qua cao nhét & thoi
diém 7 ngay sau phun (Bang 4).

Cac két qua nghién ctru cho thiy: Ché pham
sinh hoc Trico-DHCT va Mocabi SL xur 1y dat
truée trong cai bap cho hiéu luc kiém soat nam
Fusarium va Rhizoctonia cao nhat & thoi diém
sau 45 ngay sau xu ly, dat 59,47 - 70,65%
(Fusarium) va 51,62 - 66,57% (Rhizoctonia) so
v6i dbi chimg khong xtr 1y va dbi chimg thube
héa hoc Ridomil Gold 68WG; cac thude trir bénh
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Biobac 50WP (Bacillus subtilis) va Actinovate
ISL (Streptomyces lydicus) déu cho hiéu luc

phong trir cao nhét, dat 62,5 - 61,49% va 51,42 -
55,32% sau 14 ngay phun thudc.

Bang 4. Hiéu lwe mot s6 thudc BVTYV co ngudn goc sinh hoc trong phong trir siu xanh bwém
trang hai cai xanh (Ha Ngi, 2024)

L N ) Hiéu luc thudc (%) sau phun
bia diém Cong thuc
INSP 3NSP 7NSP
ABT 2WP 40,49° 63,07° 80,29"
Aga 25EC 48,74° 68,74° 84,24°
Xa Bitadin WP 39,82° 61,94° 81,17
bong Anh Mectinstar 20EC 45,05* 67,22° 82,00
Dbi ching - - -
CV (%) 16,0 12,0 11,8
LSDy o5 13,14 14,60 18,11
ABT 2WP 39,16° 61,25° 78,39°
Aga 25EC 47,06" 66,92° 80,10°
X3 Bitadin WP 38,46° 60,00 81,56"
Mé Linh Mecti’nstar 20EC 43,44 65,27 84,92°
Doi ching - - -
CV(%) 17,6 12,7 9,0
LSDy o5 13,93 15,21 13,77

Ghi chu: NSP: Ngay sau phun.

Ttr cac két qua thuc nghiém thu duoc, nhom
nghién ctru di lua chon dugc bo thudc BVTV
sinh hoc trong phong trir sinh vat gy hai trén rau
bao gém: Trico-DHCT, Mocabi SL; Biobac
S50WP, Actinovate 1SL; Sokupi 0,5SL, Anisaf
SH-01 2SL, NeemNim Xoan xanh green 0,3EC;
Mectinstar 20EC, Aga 25EC.

3.2. Két qua mé hinh thir nghiém dong b
cac bién phap sir dung hiéu qua thuéc BVTV
sinh hoc cho rau trén dia ban thanh phé Ha Noi

Trong giai doan 2020 - 2024, nhoém nghién
cuu Truong Pai hoc Thuy loi da tao dang dugc
ché pham thuéc BVTV thiao moc méi Sapobug
12SL chira 12% hoat chat Saponin, thir nghi¢m
hiéu lyc sinh hoc ctia ché pham Sapobug 12SL
vOl1 sau to va sau xanh budm tréng hai rau ho
thap tu va xac dinh duoc néng do sir dung phu
hop trong phong trir sau hai 1a 5% [9]. Do vay,
nhém tac gia tién hanh xdy dung mo hinh ap
dung dong bd cac bién phap tong hop phong trir
sau bénh hai rau cai bip va rau cai xanh st dung
ché pham thudéc BVTV thao moc méi Sapobug
12SL va thudc BVTV sinh hoc (bo thube chon

duoc & muc 3.1). Phun ché pham Sapobug 12SL
khi mat d6 trung binh sau to 12 - 13 con/m?, mét
d6 trung binh sau xanh budém tring 6 - 7 con/m?,
& giai doan sém (sau trong 15 - 20 ngay). Khi sau
hai xuit hién véi mat do cao c6 thé tién hanh
phun kép 1an 2 sau 1an 1 khoang 3 ngay. V&i rau
cai xanh phun phong trir sdu xanh buém tring,
sdu to tir 2 - 3 1an/lta; voi cai bap phun trir sdu
xanh budm tring, sau to tir 3 - 4 1an/vu. Phun vao
lac sang sém va phun didm déu toan bo cdy. Tén
mod hinh “Mé6 hinh thir nghiém d&ng bo cac bién
phap sit dung hiéu qud thuéc BVTV sinh hoc cho
rau trén dia ban Thanh phé Ha Néi”. Pia diém:
Khu trong rau thén Quan Am, Bic Hong, xi
DPong Anh, thanh phé Ha Noi.

3.2.1. Két qua theo déi thanh phan sdu bénh
hai chinh trén rau cdi bdp va rau cdi xanh

Két qua diéu tra thanh phén sau bénh hai
chinh trén rau cai bip va rau cai xanh trong va
ngoai md hinh cho thdy, xuit hién 8 loai siu
bénh hai cdy cai bap trong mé hinh va 10 loai
sau bénh hai ngoai m6 hinh, muc dd xuat hién
cac loai sau bénh nay trong mé hinh thap hon
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rd rét so voi ngoai md hinh, khong thiy xuat
hién bénh théi hach va thdi nhiin trong mo hinh,
bénh 16 ¢6 1& va sdu xanh budm trang trong mo
hinh xuét hién voi ty 1€ thép hon r0 rét so voéi
ngoai mo hinh; xuat hién 7 loai siu bénh hai cai
xanh trong mo hinh va 8 loai sau bénh hai ngoai

mé hinh; muc dd xuit hién cac loai sau bénh
nay trong mo hinh thap hon rd rét so voi ngoai
mo hinh, khong théy xuat hién bénh hai trong
mo hinh, bo nhay va sau xanh budm trang trong
mo hinh xuat hién véi ty 18 thap hon rd rét so
vO1 ngoai mo hinh (Bang 5).

Bang 5. Thanh phan sau bénh hai chinh trén rau cai bip, rau cii xanh trong va ngoai mé hinh

TT Tén Viét Nam Tén khoa hoc 1}4uc dg pho bl‘e.n —
Trong md hinh | Ngoai md hinh
Mo hinh cai bap (Vu dong xuan, Ha Noi, 2025)

1 Sau to Plutella xylostella + +

2 Sau xanh budm tring Pieris rapae ++ ++++
3 Rép cai Brevicoryne brassicae + +++
4 Sau khoang Spodoptera litura + ++
5 Bo nhay Phyllotetra striolata + ++
6 D6m vong Alternaria brassicae + ++
7 Thoi nhiin Erwinia carotovora - +

8 Chay bia la Xanthomonas campestris + ++
9 Thdi hach Sclerotinia sclerotirum - ++
10 L& co 1é Rhizoctonia solani + +++

M0 hinh cai xanh (Vu xuan he, Ha N¢i, 2025)

1 Sau to Plutella xylostella + +

2 Sau xanh budm tring Pieris rapae ++ ++++
3 Rép cai Brevicoryne brassicae + +++
4 Sau khoang Spodoptera litura + ++
5 Bo nhay Phyllotetra striolata + +++
6 Thoi nhiin Erwinia carotovora - +

7 Chay bia la Xanthomonas campestris + ++
8 L& co ré Rhizoctonia solani + +++

Ghi chii: +: Rat it gap hay hiém gap, do bat gap <10%. ++: It gp, dj bat gap tir 11% dén 25%.
+++: Gap trung binh, do bat gap 26% den 50%, +++: gap nhiéu, do bat gap >50%

3.2.2. Ket qua danh gia hiéu qua phong
trie mot sé doi twong gdy hai rau cdi bdp va
rau cdi xanh

- Hiéu lyc kiém sodt mot Sd bénh hai rau cai
bdp va rau cdi xanh c6 nguon goc trong dal

banh gia kha nang kiém soat cic nam giy
bénh trén rau cai bap va trén rau cai xanh c6
ngudn gdc trong dat trén vuon mo hinh va vuon
ngoai md hinh cho thay, sau | thang trién khai
mo hinh, hiéu Iyc kiém soat ndm Fusarium va
Rhizoctonia giy bénh cai bap dat 53,23 - 52,64%

so v&i vuon ngoai mo hinh; sau 45 ngay, hiéu luc
kiém soat cic ndm giy bénh trén trén vudn mod
hinh dat 72,11 - 65,46% vo6i mat do khuan lac la
12,67-7,56 cfu/g dat so v6i vuon ngoai md hinh
1a 35,89 - 17,44 cfu/g dat. P6i v6i mo hinh cai
xanh, sau 1 thang trién khai mé hinh, hiéu luc
kiém soat nidm Fusarium va Rhizoctonia giy
bénh cai xanh dat 63,81 - 60,40% so voi ngoai
md hinh; sau 45 ngay, hiéu lyc kiém soat cac nim
gay bénh trén vuon moé hinh dat 73,70 - 64,62%
(Bang 6).

Bang 6. Hi€éu qua quan ly mét s0 bénh hai trong dat trong cai bap, cdi xanh trong va ngoai mo hinh
Trude XL Sau 15 ngay Sau 30 ngay Sau 45 ngay
Cong thtc k11:/1[1 %;dlzc Mat do khuan | Hiéu luc | Mat @6 khuan | Hiéu | Mat d6 khuan | Hiéu luc
(c fu). lac (cfu) (%) lac (cfu) luc (%) lac (cfu) (%)
MO hinh cai bap (Vu Pong Xuan, Ha Ngi, 2025)
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Mat d6 khuan lac nAm Fusarium trong dat (x 10%/g dat)
MO hinh 28,67 23,44 22,37 16,00 53,23 12,67 72,11
Ngoai mo hinh 27,22 27,56 - 29,22 35,89 -
Mat d6 khuan lac Rhizoctonia trong dat (x 102/g dat)
MO hinh 11,67 9,67 20,61 7,22 52,64 7,56 65,46
Ngoai m6 hinh 11,00 11,89 15,78 - 17,44 -
M6 hinh cdi xanh (Vu Xuan He, Ha Ngi, 2025)
Mat d6 khuan lac Fusarium trong dat (x 10%/g dat)
MO hinh 26,40 15,60 45,90 10,30 63,81 8,27 73,70
Ngoai mo hinh 26,33 30,96 - 33,00 37,78 -
Mat d6 khuan lac Rhizoctonia trong dat (x 102/g dat)
MO hinh 18,69 12,64 40,26 7,76 60,40 6,87 64,62
Ngoai m6 hinh 17,60 20,85 - 20,40 - 21,36 -

Ghi chu: NSP: Ngay sau phun.

- Hiéu lyc kiém sodt séu to, sau xanh budm
trang hai rau cai bap va rau cai xanh

Két qua danh gia hiéu luc mot sé loai thude
BVTYV sinh hoc phong trir sau to, sau xanh buém

trang trong mo hinh cai bap va mé hinh cai xanh
cho thdy: hiéu luc kiém soat cac loai sau chinh
cia thuéc BVTV sinh hoc déu trén 80% so véi
d6i chig ngoai mo hinh (Bang 7).

Bang 7. Hi¢u qué phong trir siu to, sdu xanh buwém tring trén cai bip, cii xanh trong
va ngoai mo hinh

Mat d6 trung binh sduto | Hi€u qua | Mat dd trung binh sdu xanh | Hi€u qua
Cong thuc (con/m?) phong trur budm tring (con/m?) phong
Trudc phun | Sau phun (%) Trudc phun | Sau phun trur (%)
Mo hinh cai bap (Vu dong xuan, Ha Noi, 2025)
Mo hinh 7,76 1,12 84,58 4,12 0,79 82,49
Ngoai mo hinh 16,6 17,82 - 6,84 7,04 -
M0 hinh cai xanh (Vu xuan he, Ha N¢i, 2025)
Mo hinh 8,48 2,08 85,00 5,20 1,80 83,06
Ngoai mo hinh 17,65 18,02 - 7,04 7,68 -

3.2.3. Hiéu qud kinh té ciia mé hinh cdi
bdp va mé hinh cdi xanh

Trong mo6 hinh, do 4p dung dung theo quy
trinh phong trir sinh vat gay hai tong hop gitp
quan 1y t6t cac dbi tuwong sinh vat gdy hai. Mo
hinh d3 cha trong bién phép canh tac, xir 1y dat
trong bang ca bién phap canh tic va ché pham
sinh hoc Trichoderma phong trir nAm gay bénh
trong dét, kiém soat kip thoi sau bénh hai bﬁng
cach sir dung céc thudc BVTV sinh hoc ¢6 hiéu
qua cao, phong trir dung d6i twong, ding thoi
diém, gitp giam rd rét mic do gay hai cua sdu

Bang 8. Hiéu qua kinh té ciia md hinh quan 1y dich hai ton

bénh, gitp cdy sinh trudng va phat trién tot, ting
ning suat san pham thu hoach. Két qua ¢ bang 8
cho thdy, mo hinh khi 4p dung quan ly dich hai
tong hop sdu bénh hai trén cai bap, ning suat
trong mo6 hinh tang 13,33% so vo1 ngoai mo
hinh, loi nhuan ting 52.600.000 déng/ha, (ting
13,07% so voi ngoai md hinh); di voi moé hinh
khi 4p dung quan 1y dich hai tong hop sau bénh
hai trén cai xanh, ning suét trong mé hinh ting
17,73% so v6i ngoai mod hinh; lgi nhudn ting
13.850.000 ddng/ha, (ting 13,99% so véi ngoai
mo hinh).

hop trén cai bap va cdi xanh

M0 hinh cai ba A .
(Vu dgng xuﬁfn, It)Iéchf)i, MP h1r‘1h C?I x?ph
Noi dung 2025) (Vu xuan hé, Ha Noi, 2025)
Trong mo Ngoai mo Trong mdé | Ngoai mo hinh
hinh (kg/ha) | hinh (kg/ha) | hinh (kg/ha) (kg/ha)
Thu hoach
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Ning suét (kg) 68.000 60.000 16600 14100
Tdng thu (gia 8.000/kg) 544.000.000 | 480.000.000 | 166.000.000 | 141.000.000
Tang nang suat (%) 13,33 17,73
Chi phi
Hat giéng (dong) 14.000.000 | 14.000.000 | 11.000.000 | 11.000.000
Phan bon (dong) 22.000.000 | 22.000.000 | 13.500.000 | 13.500.000
Ché pham nam dat
Trichoderma (déng) 12.500.000 - 12.500.000 -
Thubc BVTV sinh hoc (d6ng) |  7.000.000 8.100.000 2.700.000 4.050.000
Cong lao dong (dong) 33.600.000 | 33.600.000 | 13.500.000 | 13.500.000
Tdng chi phi (dong) 89.100.000 | 77.700.000 | 53.200.000 | 42.050.000
Loi nhuén (d0ng) 454.900.000 | 402.300.000 | 112.800.000 | 98.950.000
Chénh léch mo hinh va ngodi 52.600.000 13.850.000
mo hinh (dong)
Loi nhuan tang (%) 13,07 13,99

4. KET LUAN, KIEN NGHI

Pénh gia hiéu qua ciia mot s6 ché pham sinh
hoc, thudc BVTV ¢b nguén géc sinh hoc, thao
moc va lua chon duoc bd thude BVTV sinh hoc
trong phong trir sinh vat gy hai trén rau tai dia
ban TP Ha Noi cho thdy ché phdm sinh hoc
Trico-DHCT va Mocabi SL. ¢6 hiéu luc kiém
soat nAm Fusarium va Rhizoctonia sau xt 1y 45
ngay dat 70,65 - 59,47% (Fusarium) va 66,57 -
51,62% (Rhizoctonia). Céc thudc trir bénh Biobac
50WP va Actinovate 1SL déu cho hiéu lyc phong
trir bénh 16 ¢ 8 trén cai bap cao ¢ thoi diém 14
ngay sau phun, dat 62,51 - 61,49%; 51,42-
55,32%. Cac thudc phong trir sau to va siu xanh
budém trang déu dat cao nhat ¢ thoi diém 7 ngay
sau phun, trong d6 hiéu lyc phong trir cao nhét 13
Mectinstar 20EC dat 82,00 - 84,92% va Aga
25EC dat 84,24 - 80,10%.

ba x4y dung 2 mé hinh Ung dung thu
nghiém dong bo cac bién phap sir dung hiéu qua
thuéc BVTV sinh hoc (bo thudc chon duoc va
ché phiam thudéc BVTV thiao mdc méi Sapobug
12SL) tai Bic Hong, xa Pong Anh, TP Ha Noi.
Mo hinh cai bap, ning suit trong moé hinh ting
13,33% so voi ngoai moé hinh, lgi nhuidn tang
13,07%. Mb hinh cai xanh, ning suat trong mo
hinh tang 17,73% so v&i ngoai mé hinh, lgi
nhuan ting 13,99%. Mau cai bép va cai xanh
trong mo hinh déu khéng co du lugng thube
BVTV. Trong ca 2 mé hinh cai bip va cai xanh,
hiéu luc phong trir su to va sdu xanh buém tring
déu dat trén 80%; hiéu luc kiém soat nidm
Fusarium va Rhizoctonia déu dat trén 60%.
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Can ddy manh khuyén cao su dung thude
BVTV sinh hoc va ché phém thao moc moi
Sapobug 12SL chtra hoat chat saponin trong
phong trir sinh vét gay hai trén rau va giam thiéu
st dung thuoc hoa hoc.
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Abstract

Biological pesticides are an important tool in integrated pest management, especially in the context
of organic agriculture development. This article presents the results of a study on the effectiveness of
using some biological pesticides in safe vegetable production in Hanoi. A set of biological pesticides
has been selected to control pests on vegetables in Hanoi, including: Trico-DHCT, Mocabi SL;
Biobac 5S0WP, Actinovate 1SL, Sokupi 0.5SL, Anisaf SH-01 2SL, NeemNim Xoan xanh green
0.3EC; Mectinstar 20EC, Aga 25EC. Two models (0.5 ha/model) have been built to apply
comprehensive measures to prevent and control pests and diseases on cabbage and green vegetables
using biological pesticides (new herbal pesticide Sapobug 12SL and selected pesticides) in Dong
Anh, Hanoi. In the cabbage model, the yield in the model increased by 13.33% compared to the
outside model, and the profit increased by 13.07%. In the green mustard model, the yield in the
model increased by 17.73% compared to the outside model, and the profit increased by 13.99%. The
cabbage and green vegetables in the model did not have pesticide residues. In both Brassica oleracea
var. capitata L. and Brassica juncea L. models, the effectiveness in controlling Plutella xylostella
and Pieris rapae was over 80%; the effectiveness in controlling Fusarium and Rhizoctonia fungi was
also over 60%.

Keywords: Biological pesticides, Sapobug 12SL, vegetables.
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ANH HUONG CUA PHAN HUU CO SINH HOC THAY THE
MOT PHAN PHAN VO CO BEN TiNH CHAT DAT,
NANG SUAT VA CHAT LUONG GIONG NHO NHO 1-26
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TOM TAT

Nghién ctru sir dung phén hiru co thay thé mot phan lugng phan vo co dén tinh chét dat va ning suat,
chat luong cua giong nho NHO1-26 nham xac dinh cong thire phan bon phu hop thong qua tinh chat
dat nang suét, chit luong va hiéu qua kinh té. Nghién ctru duoc thuc hién & 2 vy lién tiép trén cing
nén dat (v hé thu nam 2024 va dong xuan nam 2024/2025) tai thon Thai An, xa Vinh Hai, huyén
Ninh Hai, tinh Ninh Thuan (nay 1a thon Thai An, xa Vinh Hai, tinh Khanh Hoa), thi nghiém b tri
theo khdi ddy dii hoan toan ngau nhién (RCBD), gdm 4 cong thic phan bon va 3 1an nhéc lai. Két
quéa nghién ctru cho thdy, cac cong thic sir dung phan hitu co thay thé phan v6 co 25, 50 va 75% da
cai thién tinh chét cua dat: pH cua dét tang tir 5,36 1én > 6,02; téng chat hitu co trong dat gia ting tir
4,57 g/kg (trude thi nghiém) 1én dén 17,5 — 23,1 g/kg (sau khi két thuc thi nghiém), kha ning sinh
truong, phat trién khoe, tang vé chiéu dai canh tir 5,7 - 10,5 cm; duong kinh canh tir 0,02 - 0,08 cm
va bénh méc swong nhe hon so véi d6i chimg. Mic di, ngay vu dau tién (hé thu nim 2024) cac cong
thiic st dung phéan hitu co thay thé mot phﬁn luong phéan v6 co chua thé hién vuot troi so voi dbi
chimg; tuy nhién trong vu dong xuan nam 2024/2025, cac chi tiéu cau thanh ning suat, ning suat va
chét luong da thé hién vu diém rd rét so voi ddi chung; nang suét on dinh (tir 14.545 - 15.818 kg/ha),
chat luong duoc cai thién (tir 16,7 - 17,1 °Brix), hiéu qua kinh té ting tir 18,2 - 26% so v&i di ching.

Twr khoa: Nho, NHO1-26, phan hitu co, tinh chat dat.

1. BAT VAN BE

Cay nho (Vitis vinifera L.) 1a cdy an qua c6
gia tri kinh té cao va dugc trong thuong mai chu
yéu tai vung Nam Trung bo. Sy phat trién va
ning sudt ciia nho phan 16n phu thudc vao chat
lugng dat va luong dinh dudng cung cip cho cay;
trong do, phan bon dong vai tro quan trong [1], 1a
mot yéu t6 khong thé thiéu dé duy tri chét lugng
clia vuon cay an qud noéi chung va cay nho noi
riéng. Bon phéan phu hop v6i nhu cau sur dung cia
cay trong gilp bao vé¢ mdi truong va nang cao
ning suat, chat luong qua va hon hét chét luong
cua qua la mot khia canh quan trong cua gia tri
hang hoa.

Thue té trong san xuat, phan hitu co va vo co
déu co Val tro tiém nang d6i véi su tang truong va
nang suét ctia nho. Trong canh tac, dé dat duoc
ning suat cao, cac loai phan bon hoa hoc di duoc

ap dung; nhung theo két qua nghién ctru ciia Yan
va cs (2008) [2], viéc lam dung phan v6 co lam
thay di tinh chat vat 1y, héa hoc va sinh hoc cta
dat va tao ra van dé d6i v4i méi truong va sic
khoe con ngudi. Trén cdy nho, tong luong
nitrogen tich luy khoang 50 - 55 g N/cay, voi
nang suat khoang 30 kg qua trén mdi cdy, voi mat
d6 1.500 cay/ha va san luong 40 - 50 tin/ha thi
nhu cdu dam 1én tdi 53 g N/cay. Két qua nghién
ciru ciia Zhao va cs (2022) [3] trén vudn cdy an
qua cho thdy, viéc bén phan héa hoc qua mirc,
dac biét 1a bon thira N thuong xuyén xay ra. Viéc
st dung quéa nhiéu phéan khoang co thé o tac
dong tiéu cuc dén su phat trién cia ciy trong va
mdi truong dat, nhung bon phan hitu co c6 thé
lam giam bét nhimng van dé nay. Vi vay, tac dong
clia viéc bon phéan hitu co 1én ning suét cdy trong
va tinh chét ctia dit can dugc nghién ciu [4, 5].
Bai bao trinh bay két qua nghién ctru hiéu qua

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026 35



KHOA HOC & CONG NGHE

cua viéc st dung phén hitu co trong sur dung thay
thé mot phan phan hoa hoc dén tinh chat cua dat,
kha nang sinh truong, tiém ning nang suat va
chat luong cuia gidbng nho NHO01-26 trong tai xi
Vinh Hai, tinh Khanh Hoa (trudc day la tinh Ninh
Thuéan).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

- Gidng nho NHO01-26 duoc ghép trén gbe
ghép Couderc 1613, da dugc cong bod luu hanh
theo Luat Trong trot ndm 2018 [6] va Nghi dinh
sO 94/2019/ND-CP [7] tr thang 4 ndm 2024,
vuon nho giai doan 3 nam tudi.

- Phan hitu co sinh hoc Pau Trau HCMK6
(htru co 22%; axit humic 3%; Nts 2,5%; P,Oshh
2%; K,Ohh 2%; Zn 500 ppm; Cu 300 ppm; B
300 ppm. Cac loai phan héa hoc, gébm: Phan
dam Urea (N) Pha My (46%), super lan (16%),
kali clorua (60%).

2.2. Phwong phap nghién ctiru

- Thi nghiém dugc bd tri theo phuong phap
khéi ddy du ngau nhién (RCBD), 4 cong thic bon
phan, nhic lai 3 lan, dién tich 6 thi nghiém 1 105
m2/6, téng dién tich thi nghiém la 2.400 m’ (bao
gom ca dién tich duong biang va bao vé thi
nghiém). Gom céc coéng thirc bon phan nhu sau:

an hii Luong phan v6 co thuong phdm
Cong | Ty 1€ (%) phan hiru co sinh hoc thay Lugng phan h}ru 0 e Pt = p.
- A bAoA thuong pham Phan dam | Superlan | Kaliclorua
thirc thé phan vo6 co
(kg/ha/vy) (kg/ha/vy) | (kg/ha/vy) | (kg/ha/vu)
Déi ching (100% phan hoa hoc): 235
CT1 kg N + 160 kg P,Os + 210 kg 0 511 1.000 350
K,0O/ha/vu
CT 2 | 25% phan hitu co + 75% phan v6 co 2.350 383 706 272
CT 3 | 50% phan hitu co + 50% phan v6 co 4.700 254 413 193
CT 4 | 75% phan hitu co + 25% phan v6 co 7.050 128 119 115

Céc cong thirc thi nghiém déu dugc xay dung
theo lugng phan nguyén chét 235 kg N + 160 kg
P,0s + 210 kg K,O/ha/vy. Dong thoi, bon thém
luong phan chudng hoai muc 20 tdn/ha/nam, day
12 lwong phan chudng nén duoc boén theo Quy
trinh k¥ thuat canh tic gibng nho NH01-26 cua

Vién Nghién ctru Béng va Phat trién nong nghiép
Nha Hé (theo Quyét dinh sé 44/QD-VNCB ngay
28/3/2024) [8].

- Phuong phap bon phan: Phan duoc rai déu
trén bé mat va 1ap lai. Liéu luong phan bon qua
cac thoi ky nhu sau:

bot Thoi didm bén Phéan Rhﬁn hitu co | Uré | Super | Kali clorua
bon chuong (%) | sinh hoc (%) | (%) | lan (%) (%)

1 Ngay sau két thiic thu hoach vy trudc 100 0 0 100 0

2 Trudc cit canh 10 - 15 ngay 0 45 35 0 40

3 Sau cét canh 10 - 15 ngay 0 35 25 0 5

4 Sau cat canh 35 - 45 ngay 0 20 40 0 10

5 Sau cit canh 60 - 70 ngay 0 0 0 0 45

- Ky thudt canh tdc: Ngoai cac yéu td thi
nghiém, cac bién phap ky thuit canh tac khac
duoc thuc hién theo quy trinh k¥ thudt canh tac
trén cdy nho tai Quyét dinh so 44/QD-VNCB
ngay 28/3/2024 cua Vién Nghién cltru Bong va
Phat trién nong nghiép Nha Ho [8].

- Cdc chi tiéu va phwong phdp theo doi:

+ Phan tich céc chi tiéu vé tinh chat dat:

Phan tich trudc khi thuc hién thi nghiém va
ngay sau khi két thuc vu tha 2, gdbm: pHcn 5979-
2007 [9]; kali dé tiéu (mg/Kg) theo TCVN
8662:2011 [10]; Photpho dé tiéu (mg/Kg) theo
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phuong phap thir TCVN 8661:2011 [11]; nito tong
s6 theo TCVN 6498:1999 [12]; tong chat hiru co
(g/Kg) theo TCVN 6644:2000 [13].

+ Thoi gian sinh trudng qua cac giai doan:
Tir cat canh dén vay choi, thoi gian tir cét canh
dén thu hoach, cot danh dau c6 dinh va theo ddi 5
diém/lan nhic, 10 chum/diém.

+ Dénh gia kha ning sinh trudng va phat trién:
Chiéu dai canh qua (cm), duong kinh canh qua. Theo
ddi vao thoi diém thu hoach, mdi cong thirc theo ddi
5 diém, mdi diém theo ddi 10 canh dai dién.
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+ Céac yéu t0 chu thanh ning suit: S6
chum/m?; Mdi cong thuc chon 4 diém dai dién,
mdi diém dém sé chim c6 trong khung 0,25m?;
khéi luong chum (g): Chon 5 diém/cong thirc, mdi
diém chon 5 chum; ning suét 1y thuyét (kg/ha) =
(s6 chum/m? x khéi lugng chum (g)/100; ning suit
thuc thu (can tit ca khéi lugng chum thu hoach
trén 6 thi nghiém rdi quy ra (kg/ha).

+ Céc chi tiéu vé chat luogng:

Do Brix (%): Mbi 6 chon ngau nhién 5 diém,
10 chum/diém, mdi chum chon 10 qua; tron
chung dich cua 10 qua va do d6 Brix, sau do tinh
d6 Brix trung binh;

Ty 1& qua nat, théi (%): (S6 qua nut,
thdi/tong s6 qua diéu tra)*100%;

buong kinh qua (cm), chiéu cao qua (cm):
Mbi 6 chon 5 diém, 10 qua/diém; dém tong sd
quéa va sO qua nirt va thi, tinh ty 1 qua nut.

+ Tinh toan hiéu qua kinh té& Loi nhuan
(1.000 ddng) = Tong thu - Téng chi phi; loi nhuan
vuot so voi dbi chimg (%) = ((Loi nhuan - Loi
nhuan ddi chimg)/Loi nhuan ddi chimg)) *100%.

- Phwong phdp xir Iy s6 liéu: Phan tich, xu 1y
sO liéu nghién ciru theo phuong phap thong ké
sinh hoc di duoc mé ta bdi Nguyén Thi Lan va

Pham Tién Diing (2007) [14]. Téng hop sb lidu
bang chuong trinh Excel, phén tich Anova va trac
nghiém phan hang cac s6 liéu bang phan mém
thong ké sinh hoc SAS.

2.3. Thoi gian va dia diém nghién ctu

- Thoi gian nghién ctru: Vu he thu nam 2024
va vu dong xuan nam 2024/2025

- Pia diém nghién ciru: Xa Vinh Hai, tinh Khanh
Hoa (trudc day la thon Thai An, xa Vinh Hai,
huyén Ninh Hai, tinh Ninh Thuan).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phén tich dit truéc va sau khi
thi nghiém

Két qua phan tich dat trude va sau khi khi két
thiic thi nghiém ¢ vu thir 2 (Bang 1) cho thdy, cac
cong thic sau khi két thuc thi nghiém vu tha 2
déu co pH gia tang tir 5,36 1én > 6,02, dang chi y
la cac cong thirc bon phan hitu co sinh hoc thay
thé tir 25 - 75% luwong phan bon vo co di cai
thién pH dang ké cho dat. Két qua nay trung hop
v6i két qua nghién ctru cua Linnan Wu va cs
(2020) [15], phan hitu co két hop vo co giap 6n
dinh pH va han ché dit chua do chi bén v6 co va
nghién ctu cia Zhu va cs (2022) [16], boén phan
hitu co l4u dai (15 ndm) cho vuon nho s& dan dén
pH dat tang rd rét tir 5,3 1én > 6,5.

Bang 1. Tong hop mét s6 chi tiéu phan tich miu dat trudc va sau khi thi nghi¢ém nim 2024-2025
tai x4 Vinh Hai, Khanh Hoa

Cac chi ti€u phan tich dat
Cong thuc o N téng P,0s dé tiéu | K,O dé tiéu | Ham luong hitu co
PP | (mgG) | (mgKg) | (mgKg) | tongsd (g/ke)
I. Trudce thi nghiém 5,36 1,62 2,59 224 4,57
I1. Sau thi nghi¢m
CT1 (b/C) 6,02 1,12 14,50 630 14,8
CT2 6,48 1,14 12,80 477 17,5
CT3 6,26 1,03 12,54 578 23,0
CT4 6,63 0,82 13,98 401 23,1

~ Ghi chu: Két qua phdn tich tai Trung tam kj thugt tiéu chudn do heong chat heong Binh Thudn; CT 1:
Doi churng (100% phan hoa hoc): 235 kg N + 160 kg P,Os + 210 kg K;O/ha/vu; CT 2: 25% phan hitu
co + 75% phan vé co; CT3: 50% phdn hitu co + 50% phdn vé co; CT4: 75% phan hitu co + 25%

phdn vo co.

Ham luong N tong s6 sau khi két thic thi
nghiém cho thdy déu giam nhe trén tat ca cac cong
thir thi nghiém. Trong khi d6, ham lugng P,Os de
tidu va K,O dé tiéu déu cho thay gia ting trén tat
ca cac cong thirc thi nghiém. Két qua phén tich dat
tai thoi diém trude va sau vu thir 2 cho théy, téng
chat hiru co sau khi két thac thi nghiém cua cac

cong thure bon phan CT2, CT3 va CT4 (phan hiru
co thay thé vo co 25, 50 va 75%) tang tir 4,57 g/kg
(trude thi nghiém) 1én dén 17,5 - 23,1 g/kg; trong
d6, CT 4 (phéan hiru co thay thé vo co 75%) cao
nhét 1a 23,1 g/kg (Bang 1). Két qua nghién ctru
nay ciing phi hop voi két qua cta Linna Wu va cs
(2020) [15] d tién hanh nghién ctru trong vong ba
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vu trén ving trong nho ‘Summer Black’, cong
thirc bon phan hiru co ¢4 ham lugng chat hiru co
téng sb trong dat cao hon 16 rét so voi cong thirc
bon phan vo co; dat & cong thie hitu co thuong cé
ham luong chat hiru co ting tir 2,0 - 3,5% so véi
ban dau, dong thoi cai thién cong dong vi sinh vat
s0 v&i chi bon phan vo co.

Tém lai, bon phan hitu co thay thé mot
phan phan v6 co 25%, 50% va 75% da cai

thién tinh chat cia dat: Cai thién pH cua dat tur
5,36 1én > 6,02, dic biét 1a tong chat hiru co
trong dat gia tang dang ké tir 4,57 g/kg (trudc
thi nghiém) lén dén 17,5 - 23,1 g/kg (sau khi
két thuc thi nghiém).

3.2. Anh hwéng ciia viéc sir dung phan hiru co
sinh hoc thay thé mét phan phan vo co dén kha
ning sinh truéng trén gidng nho NH01-26

Bang 2. Anh huéng ciia viée sir dung phan hiru co'sinh hoc thay thé mot phan phan vo co dén mot s6
chi tiéu sinh trudéng giong nho NHO01-26 tai xa Vinh Hai tinh Khanh Hoa

Thoi gian tir cat canh | Thoi gian tir cat canh | Chiéu dai canh ¢ giai | Puong kinh canh & giai
Cong thitc dén nay chdi (ngay) dén thu hoach (ngay) | doan thu hoach (cm) | doan thu hoach (cm)
HT ndm | DX nam | HT nam DX nam HT ndm | DXnam | HT nam | DX nam
2024 | 2024/2025 | 2024 2024/2025 2024 | 2024/2025 | 2024 2024/2025
CT1 (b/c) 8,3 12,7 92,3 101,3 124,5 143,8 1,21 1,23
CT2 10,0 11,3 96,7 98,3 131,7 152,8 1,23 1,30
CT3 11,7 10,3 97,0 96,7 1314 154,1 1,24 1,30
CT4 12,7 9,7 99,0 95,3 130,2 155,3 1,24 1,31
CV (%) 88 3,1 2,3 4,4 2,3 6,66 5,07
LSDy s 1,89 - 4,5 - - - -

 Ghi chi: DX: dong xudn; HT: Vu he thu; ns: Khdc bi¢t khong co y nghia o micc P = 0,05; CT 1:
Doi chung (100% phdn hoa hoc): 235 kg N + 160 kg P,Os + 210 kg K;O/ha/vu; CT2: 25% phan hitu
co + 75% phan vé co; CT3: 50% phdan hitu co + 50% phan vé co; CT4: 75% phan hitu co + 25%

phdn vo co.

Két qua nghién ciru cho thdy, cac cong thirc
c6 ty 1& phan hitu co thay thé vo co khac nhau da
anh huong dén thoi gian sinh trudng qua cac giai
doan ¢ vu h¢ thu nam 2024, cong thure ty 1€ phan
hitu co thay cho v6 co ¢ cac ty 1€ 25, 50 va 75%
¢ thoi gian tir cit canh dén nay chdi (tir 10,0 -
12,7 ngay), thoi gian tir cit canh dén thu hoach
(tir 96,7 - 99,0 ngay) dai ngay hon so véi ddi
ching (100% phan v6 co) & mic cd6 y nghia
théng ké. Tuy nhién, dén vy dong xuin nim
2024/2025, mac du gitta cac cong thic khong
khac biét co y nghia théng ké, nhung xét vé gia
tri tuyét d6i thi cac cong thie c6 lugng phan hiru
co thay thé phan v0 co cang cao s€ co xu hudng
sinh trudng cang ngéan ngay hon so dbi chtng,

Pénh gia vé kha ning sinh trudng, phat trién
canh nho cho thay, kha ning sinh trudng vé chiéu
dai canh va duong kinh canh & cac cong thire déu
khong khac biét c6 y nghia thong ké ¢ ca 2 vu
nghién ctru. Tuy nhién, xét vé gia tri truyét dbi thi
& cac cong thirc bon phan hitu co thay thé vo co
25, 50 va 75% s& tang chiéu dai canh (5,7 - 10,5
cm), duong kinh canh (0,02 - 0,08 cm) hon so véi
dbi chimg (100% phan vé co). Két qua nay phu

hop v6i két qua nghién ctru cua Moustafa
Muhammeda va cs (2023) [17], ty 1€ phan hitu co
thay thé mot phan phan v co theo cic mirc khac
nhau 25%, 50% va 100% c6 anh huong dén kha
ning sinh trudng va phat trién cta cdy nho. Nang
suit quang hop cao nhat dugc nhan thiy ¢ cong
thirc ¢6 su dung phan hitu co, cu thé, véi muc
thay thé phan hiru co & 25% sé ting tir 33 - 63%
so voi dbi chimg (phan vo co), ting hiéu qua sir
dung nudc, cai thién s6 khi khéng va thoat hoi
nude; ddng thoi sé tang duong kinh, chidu dai ré
va canh nho.

3.3. Anh huéng ciia viéc sir dung phan hiru co
sinh hoc thay thé mdt phan phan vo co' dén mot s6
chi tiéu ciu thanh ning suit va ning suit trén
giong nho NH01-26

Thyc trang san xuét cho théy, tinh trang lam
dung phan hoéa hoc, dic bi¢t 1a phan dam, tuy
gilp gia ting ning suit trong ngin han nhung di
dan dén nhiéu hé luy: Dit dai thoai hoa, suy giam
hé vi sinh vat dat, ton du nitrat trong qua, chat
luong san pham chua dap tng yéu cau thi truong
cao cap. Thuc tién dit ra nhu cau cap thiét phai
tim giai phap bon phan bén vimg cho cy nho.
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Trong do, phan hitu sinh hoc dugc xem la hudng
di hiéu qua, vua cai thi¢n dét dai, vira nang cao
chat luong san pham, dong thoi bao vé moi
truong sinh thai. Két qua nghién ctru trén phu hop
vé6i két qua nghién cou coa  Moustafa
Muhammeda va cs (2023) [17], viéc phdi hop
60% phan khoang + 20% hiru co + 20% vi sinh
dat nang suit va chat luong qua vuot troi, dong
thoi khuyén cédo luong phan dam (N) tong hop
can st dung cho cdy nho la 72 g N/cay/vu.
Nghién ciru khac cho thiy, ty 18 lugng phan dam
hiru co thay cho phan dam hod hoc & ty 1€ 25% s&
t6i wu quang hop, phat trién r& va cai thién chét
lugng dat trong nho [18].

Két qua nghién ciru anh hudng ty 1¢ phan hitu
co thay thé mot phan phan vo co dén niang suat
giéng nho NHO1-26 cho thay:

Vu he thu nam 2024, tai cong thirc bon phan
hitu co thay thé phan vé co 25% (CT2) cho 8,8
chum/m?, cao hon cac cong thirc con lai va cao
hon ddi chimg (8,1 chum/m?) vé gia tri tuyét di.
Pong thoi, cho khéi lugng chum 16n (191,6 g) va
dat nang suat 1y thuyét (16.798 kg/ha/vu), ning
suat thuyc thu (13.300 kg/ha/vy) cao hon dbi
chung (bon 100% vO co) va hon cac cong thuc
khac & mirc co y nghia thong ké, ké dén 1a cong
thirc thay thé phan hitu co 50% (cong thirc 3).

Bang 3. Anh hudng ciaa v1ec str dung phan hiiu co thay thé mdt phan phan vé co dén mdt sb chi tiéu
ciu thanh niing suit va niing suit nho NH01-26 tai xa Vinh Hai, tinh Khanh Hoa

36 chitm/m? Khéi lrong chim (g) Ning suat ly thuyét Ning suat thyc thu
Cong thire . _ _ _ _ (kg/ha/vy) _ v(kg/ha/vu) _
HT ndm | PDXnam | HTnam | DX nam | HT nam bX nam HT nam DX nam
2024 2024/2025 2024 2024/2025 2024 2024/2025 2024 2024/2025
CT1(d/c) 8,1 8,2 189,5 190,8 15.423 15.699 12.255 12.632
CT2 8,8 9,0 191,6 193,4 16.798 17.313 13.300 14.545
CT3 8,4 9,1 184,0 194,8 15.517 17.678 12.633 14.940
CT4 7.8 9,7 170,5 197,0 13.284 19.060 10411 15.818
CV (%) 5,6 5,8 3,0 3,6 6,0 4,0 5,1 6,3
LSDy 5 ns ns 11,2 ns 1.815,7 1.402,0 1.237,9 1.814,0

 Ghi chi: DX: Vu dong xudn; HT: Vu heé thu; ns: Khdc bi¢t khong co y nghia o mirc P=0,05; CT I:
Doi chieng (100% phan hoa hoc): 235 kg N + 160 kg P,Os + 210 kg K;O/ha/vu,; CT 2: 25% phan hiru
co + 75% phan vé co; CT3: 50% phdan hitu co + 50% phdan vé co; CT4: 75% phan hitu co + 25%

phdn vo co.

Pén vu nghién ctru tht 2 (vu dong xuan nim
2024/2025), hau hét cac cong thirc bon phan hiru
co két hop phan hoa hoc déu phat huy hiéu qua
cho gidng nho NHO1-26. Vi vay, cac cong thirc
thay thé phan hiru co véi ty 1& 25, 50 va 75%
(CT2, CT3 va CT4) déu dat nang suat theo chiéu
hudng ting dan theo mic ting ty 1¢ phan hitu co:
Nang suat 1y thuyét dat tr 17.313 - 19.060
kg/ha/vy; nang suat thuc thu dat tr 14.545 -
15.818 kg/ha/vu. Trong d6, ning sudt nho
thuong pham cao nhat duoc nhan thiy ¢ cong
thic thay thé phan hitu co 75% (15.818
kg/ha/vu), cao hon ddi chimg (12.632 kg/ha/vu)
& muc c6 ¥ nghia thong ké. Két qua nghién ciru
ndy ciing phu hop véi két qua nghién ctru cua
Linna Wu va cs (2020) [15], da tht nghiém
trong nha kinh ap dung 5 loai phan bon khac
nhau: Phan v6 co, phan hitu co nhu cdy ngé 1én
men (A1), phan ctru (A2) va 2 loai phan hitu co
thuong mai (B1, B2) cho thiy, phan hiru co

thuong mai (B1, B2) lam tang ning suat nho hon
16 - 19% (so v6i phan vo co), ting d6 xp, nang
chat hitu co dat va enzyme dat; dong thoi cai
thién ham lugng N, P, K trong dat so voi phan
vo co; hodc Zhu va cs (2022) [16] cho rang cac
cong thire bon phan hiru co, v6 co va két hop
déu giup tang nang suat nho. Tuy nhién, viée
bon phéan két hop hitu co - v6 co cho nang sut
6n dinh va cao nhat.

3.4. Anh hudng ciia viéc sir dung phan hiru co
thay thé mét phan phan vo6 co dén bénh méc
swong trén gidng nho NH01-26

Nghién cttu cua Lé Trong Tinh va cs (2014)
[19] trén cay nho tai vung duyén hai Nam Trung
bd cho thdy, nhiéu bénh hai giy hai nhu bénh
mdc swong (Plasmopara viticola), bénh phan
trang (Uncinula necator), bénh gi sit (Pysopella
vitis), bénh than thu (Elsinoe ampelina), bénh
nam cudng (Diplodia sp). Trong d6, bénh moc
swong (Plasmopara viticola) 13 d6i tuong xut

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026 39



KHOA HOC & CONG NGHE

hién va gy hai pho bién trén cdy nho. Do do,
viéc bon phan dam cao s€ lam tang tinh nhay cam
cua cdy nho d6i voi bénh mbc swong. Nghia la
bat ky nguon N (v6 co hay hitu co néu giai phong
nhanh) khién ham luong N 14 ting nhiéu déu co6
thé 1am bénh ning hon. Bén canh d6, viéc bon
phan hitu co s& cung cip dinh dudng chim, 6n
dinh, giam du thira nitrat trong 14, giam nguy co
sdu, bénh nhd su can bang dinh dudng va cai
thién hé sinh thai [20].

— TLE (%) CT1 (BC)

s TLB (%) CT2

s TLE (%) CT3
TLB (%) CT4

—=—C5B (%) CT1 (BC) 60

—s—CSB (%) CT2 T
CSB (%) CT3 = 5.0
CSB (%) CT4 7

TLB (%)
2 B B
5 B
=
CSB%n)

20 NSCC 2F NSEC 34 NSCC

20NSCC 2T NSCC 34 NSCC

Vi hé thu nam 2024 Wy dong xoan nim 20242025

Hinh 1. Ty 1¢ bénh (%) va chi s6 bénh (%) moc
swong trén giong nho NH01-26
Theo ddi dién bién bénh mbc suong qua 3
giai doan 20, 27 va 34 ngay sau cit canh (Hinh 1)
cho thay, ty 1& phan hitu co thay thé phan vo co
cang cao thi bénh mébc suong it xuat hién hon trén

glong nho NHO1-26. Giai doan 20 ngay sau khi
cat canh, cac cong thirc phan hitu co thay thé vo
co 25, 50 va 75% (twong ung CT2, CT3 va CT4)
da xuat hién bénh mdc swong nhung & mirc gy
hai thap, sau d6 muc do bénh ting nhe & giai
doan 27 ngdy. Pén giai doan 34 ngdy sau cit
canh, bénh gay hai vdi ty 1€ bénh 7,0 - 10,3%, chi
s6 bénh 2,5 - 3,8% (vu hé thu 2024); ty 1¢ bénh
5,0 - 6,7%, chi s6 bénh 1,6 - 2,5% (vu dong xuan
nim 2024/2025), thdp hon so v&i dbi chung
(CT1) & mirc c¢6 ¥ nghia thong ké.

3.5. Anh hudng ciia viéc sir dung phan hiru co
thay thé mét phan phan vo co' dén chat lwong qua
nho NH01-26

Theo két qua nghién ctru cua Zhu va cs
(2022) [16], viéc bon phan da diéu chinh dang ké
nang suat va chat luong qua nho thong qua viéc
cai thién dinh dudng dat va mat do vi sinh vat. Cu
thé, cac cong thirc hitu co va hitu co-vd co lam
tang ham lugng dudong hoa tan (TSS) va duong
khtr (RS), dong thoi giam do chua chuan do (TA)
va tannin trong qua, tur d6 cai thién huong vi va
chat luong cam quan. Trong khi do, cong thirc
bon vo co don thuan chu yéu lam tang nang suit
nhung hiéu qua cai thién chat luong qua khong cao
bang hitu co va két hop hiru co-vé co.

Biang 4. Anh huéng ciia viée sir dung phan hiru co thay thé mét phan phan v6 co dén chét lwong qua

nho NH01-26 tai xa Vinh H4i, tinh Khanh Hoa

Do Brix (%) Fl:l}liléet}?g? (rol/lg’ Puong kinh qua (mm) | Chiéu cao qua (mm)
Cong thie = e T DX nam | HT nam | DX nam | HT nim | DX nim | HT nim | DX nam
2024 | 2024/2025 | 2024 | 2024/2025 | 2024 | 2024/2025 | 2024 | 2024/2025
CT1 (D/c) 15,9 16,0 23 1.4 18.1 18,3 19.2 18,7
CT2 16,3 16,5 12 1.0 18,5 18,9 19.2 18.5
CT3 16,5 16,7 11 0.8 17.6 18,7 18.4 19.2
CT4 16.8 17.1 0.9 0.6 17.7 18,7 18.4 19.6
CV (%) 1.8 1.0 6.3 113 3,9 21 2.0 1.2
LSDyos 0,59 0,33 0,18 0,21 ns ns 0,73 0,47

) Ghi chu: DX: Vu dong xuan; HT: Vu he thu; ns khac biét khong co y nghia ¢ mirc P=0,05; CT I:
Doi chung (100% phan hoa hoc): 235 kg N + 160 kg P,Os + 210 kg K;O/ha/vu; CT 2: 25% phan hitu
co + 75% phan vo co; CT3: 50% phan hitu co + 50% phan vo co; CT4: 75% phan hitu co + 25%

phdn vo co.

Két qua danh gia chat lugng qua nho NHO1-
26 cho thiy, & ca 2 vu nghién ctru 1a vu hé thu
nam 2024 va vu dong xuan nam 2024/2025 cho
thay, ty 1& sir dung phan hiru co cang cao thi chat
lugng qua nho cang dugc cai thién tt. Cu thé,
céc cong thuc thay thé phan hitu co vai ty 1¢ 25,

50 va 75% (tuong tmg CT2, CT3 va CT4) cho
chat luong qua nho cao (d6 Brix tur 16,3 -
17,1%) hon ddi chimg (bon phan vo co) & mirc
c6 ¥ nghia théng ké. Trong d6, cong thirc thay
thé phan hitu co véi ty 18 75% (CT4) dat chat
lugng cao nhat. Két qua nghién ctru trén phu hop
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v6i két qua nghién ctru cia Rui Chen va cs
(2023) [21], thu nghlem trong 2 vu nho tai Tan
Cuong - Trung Qudc cho thay, cic nghién ciu
thuc dia va m6 hinh thi nghiém da chi ra rang,
viéc phdi hop phan hitu co v&i phan vo co (¢ cac
ty 1& tir 30 - 70% hiru co) déu gitp ting chat
luong qua nho (tang d¢ duong) so vdi chi dung
phan vo co. Pong thoi, cac cong thirc két hop
v6i phan hitu co déu co ty 1& qua nuat, qua thoi
trén rudng thép (0,6 - 1,2%) hon so voi ddi
chung (1,4 - 2,3%) & mirc ¢6 ¥ nghia théng ké.
Puong kinh qua cta cac cong thic bién dong tir
17,6 - 18,9 mm va khong cé sy khac bi¢t co ¥
nghia giita cac nghiém thirc. Tuy nhién, vé chiéu
cao qua cho thay co6 su khac biét c6 y nghia gitta
cac nghiém thic, & vu thu 2 (dong xuan nam
2024/2025) cac nghiém thirc co ty 1& thay thé

phan hitu co cang cao thi qua c6 xu hudng phat
trién chiéu cao qua (Bang 4).

3.6. Anh hudéng cia viée sir dung phén hiru co
thay thé mot phan phan vo co dén hi¢u qua sian
xuit nho NH01-26

Panh gia hiéu qua san xuat nho NHO1-26 khi
ap dung luong phan hiru co thay thé mot phan
phan hoa hoc ¢ vu he thu nam 2024 va dong xuan
nam 2024/2025 tai xa Vinh Hai, tinh Khanh Hoa
cho thay:

- Viéc st dung phan hitu co thay thé mot
phan phan vé co da lam ting chi phi san xuat (ké
ca cong lao dong va vat tu nong nghi¢p); ty 1¢
phan hitu co thay thé phan vo co cang cao thi chi
phi cang nhiéu. Trong d6, phan 16n 13 chi phi mua
phan hiru co, cong van chuyén va cong bon, nén
chi phi san xuét ciia CT4 (phan hitu co thay thé
phan vo co 75%) 1a cao nhét (Bang 5).

Bang 5. Anh huéng ciia viée sir dung phan hiru co thay thé mét phin phan vo co dén hi¢u qua kinh té
trén nho NHO01-26 qua 2 vu tai xa Vinh Hai, tinh Khanh Hoa

(PVT: Triéu dong/ha)

Céc khoan chi

Cong thirc Tong thu Cc‘()irig lao | Vat tw nong Téng chi lgc}ile?;lu ng%,d %éa(r& ;0
ong nghiép
I. Vu hé thu nam 2024

CT1 (d/c) 492,0 54,0 72,0 126,0 366,0 -
CT2 532,0 55,8 74,5 130,3 401,8 9,8
CT3 504,0 57,6 78,1 135,7 368,3 0,6
CT4 416,0 60,0 81,8 141,8 274,2 -25,1

II. Vu dong xudn ndm nam 2024/25

CT1 (d/c) 504,0 45,0 64,2 109,2 394,8 -
CT2 580,0 46,8 66,5 1133 466,7 18,2
CT3 596,0 52,6 69,0 121,6 474,4 20,2
CT4 632,0 61,9 72,6 134,5 497,5 26,0

Ghi chii: CT 1: Poi chitng (100% phdn héa hoc): 235 kg N + 160 kg P,Os + 210 kg K>O/ha/vu;
CT 2: 25% phdn hitu co + 75% phdn vo co; CT3: 50% phdn hitu co + 50% phan vo co; CT4: 75%

phdn hitu co + 25% phdn vo co.

- Do phan hitu co tic dung cham nhung kéo
dai; vi thé, trong vu 1 (hé thu nim 2024) cic cong
thire sir dung phan hitu co (nht 1a cong thire thay
thé 75% phan vé6 co) cho nang suét thip hon so dbi
chimg nén hiéu qua kinh té thip hon ddi ching
(giam 25% so v6i d6i chimg), cac khong thirc con
lai chénh 1éch khong nhiéu. Tuy nhién, qua vu 2
(vu dong xuan nam 2024/2025) cac cong thurc st
dung phén hitu co thay thé phan v6 co di thé hién
1d tac dung thong qua ning sudt va hiéu qua kinh
té; hiéu qua tang tir 18,2 - 26,0%. Cong thirc sir
dung phan hitu co thay thé 75% phan vo co cho
hiéu qua kinh té cao nhat, ting 26% so v6i ddi
chimg. Diéu nay cho thay, do hiéu qua cua phan

hitu co thuong cham hon so véi phan vo co, viéc
st dung phan hitu co thuong xuyén s€ giip cay
nho sinh trudng phat trién on dinh, bén viing, tir d6
gitip on dinh nang sut va cai thién chat lugng.
Toém lai, viéc st dung phan hitu co thay thé
phan vo co 25 va 50% (CT2, CT3) déu thé hién
vuot troi va 6n dinh hon so voi dbi chung vé nang
sut, chat luong va hiéu qua san xuat qua 2 vu hé
thu nim 2024 va dong xuan 2024/2025, ning suat
thyc thu dat tir 13.300 - 14.940 kg/ha/vu; chat
luong qua tot (do Brix tir 16,3 - 16,7%), ty 1& qua
bi thdi, qua nit thap (tir 0,8 - 1,2%). Pdi voi cong
thirc st dung phan hitu co thay thé 75% phan vo
co, trong vu dau tién (hé thu nim 2024) chua thé
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hién nhiéu vu diém, tuy nhién qua vu tht 2 (vu
dong xuan nam 2024/2025) da thé hién hiéu qua
kha 16 thong qua nang suat (15.818 kg/ha), chat
luong (17,1 d6 °Brix), va hiéu qua kinh té ting
26% so voi dbi chimg.

4. KET LUAN VA BE NGHI

4.1. Két luin

Qua 2 vu str dung phan hiru co sinh hoc thay
thé mot phan phan vo co (tir 25 -75%) da giup cai
thién tinh chat cua dat, thong qua pH cua dat tir
5,36 1én > 6,02; tong chat hitu co trong dat gia
tang tir 4,57 g/kg (trudc thi nghiém) lén dén 17,5
- 23,1 g/kg (sau khi két thiic thi nghiém). Ddng
thoi, sit dung phan hitu co thay thé phin vo co
cang nhiéu thi tich chat ctia dat cang cai thién.

Viéc st dung phén hitu co thay thé v co déu
gitp cdy nho NHO1-26 sinh truong t6t hon st
dung 100% phéan vo6 co, thé hién qua sy ting vé
chidu dai canh tir 5,7 - 10,5 cm; duong kinh canh
tr 0,02 - 0,08 cm va gidm bénh méc suong.

Trong vu tht nhat (hé thu niam 2024), cac
cong thirc sir dung phan hitu co thay thé phan vo
co chua thé hién su khac biét rd nét so voi doi
chimg; tham chi hiéu qua kinh té con thap hon
dbi chung. Qua vu 2, cic cong thirc sir dung
phén hiru co thay thé phén v6 co da thé hién uu
diém so véi dbi ching vé 6n dinh ning suat chat
lugng dugc cai thién va hi€u qua kinh té tang tu
18,2 - 26%.

4.2. Pé nghi

Tuy vao diéu kién thuc t& san xuét, nén
khuyén cédo nong dan st dung phan hitu co thay
thé mot phan luong phan vo co (t6i thiéu 25%
phan v6 co tinh theo luong phan dam) dé cai
thién tinh chét dat, giup cy nho sinh trudng can
ddi, 6n dinh nang sut, cai thién chat lugng.
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EFFECTS OF PARTIALLY REPLACING INORGANIC FERTILIZERS WITH BIO-
ORGANIC FERTILIZERS ON SOIL PROPERTIES, YIELD, AND QUALITY
OF NHO01-26 GRAPE VARIETY

Phan Cong Kienl, Pham Van Phuocl, Vo Minh Thul, Do Tyl,
Nguyen Thi Lieu', Nguyen Thi Thuy Hangl, Nguyen Thi Ha Giang2

'Nhaho Research Institute for Cotton And Agriculture Deverlopment

? Branch campus Ho Chi Minh city University of Agriculture and Forestry
Abstract

Study on the use of organic fertilizer as a partial substitute for inorganic fertilizer on soil properties,
yield and quality of grape variety NHO1-26 to determine an appropriate fertilization formula based on

soil properties,

yield, quality and economic efficiency. The study was conducted over two

consecutive cropping seasons on the same soil (summer-autumn 2024 and winter-spring 2024/2025)
in Thai An village, Vinh Hai commune, Ninh Hai district, Ninh Thuan province (currently Thai An
village, Vinh Hai commune, Khanh Hoa province). The experiment was arranged in a randomized
complete block design (RCBD) with four fertilization treatments and three replications. Results
showed that substituting 25%, 50% and 75% of inorganic fertilizer with organic fertilizer improved
soil properties: Soil pH increased from 5.36 to > 6.02; soil organic matter rose from 4.57 g/kg (before
the experiment) to 17.5 - 23.1 g/kg (after the experiment). Vine growth and development were
enhanced, with shoot length increasing by 5.7 - 10.5 cm, shoot diameter by 0.02-0.08 cm, and downy
mildew incidence being less severe compared with the control. Although, in the first season
(summer—autumn 2024), treatments with partial substitution of inorganic fertilizer did not outperform
the control, in the w inter-spring 2024/2025 season, yield components, yield, and fruit quality showed
clear advantages over the control. Yields were stable (14.545 - 15.818 kg/ha), quality was improved
(16.7 - 17.1°Brix) and economic efficiency increased by 18.2 - 26% compared with the control.

Keywords: Grape, NH01-26, organic fertilizer, soil properties.

Ngay nhan bai: 3/10/2025

Ngay chuyén phan bién: 15/10/2025
Ngay thong qua phan bién: 30/10/2025
Ngay duyét dang: 26/3/2026
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TiNH HINH NHIEM KY SINH TRUNG O CAC LOAI
THAN LAN BONG (HO SCINCIDAE) TAI TiNH NGHE AN

Ong Vinh An', Trin Thi Binh*"
" Khoa Sinh hoc, Truong Dai hoc Vinh

2 Vién Sinh hoc, Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam

TOM TAT

"E-mail: tranthibinhs@yahoo.com

Két qua nghién ciru vé tinh hinh nhiém ky sinh trung (KST) trén 3 loai than lan bong pho bién ¢ tinh
Ngh¢ An, dé xéac dinh dugc ty 1€ nhiém cao nhét 14 giun tron ky sinh ¢ than lan bong hoa (61,1%);
tlep theo 1a giun tron ky sinh ¢ than lan bong dudi dai (54%); thip nhat 13 giun dau gai ky sinh ¢ than
lan bong hoa (2,8%). Ty 1¢ nhiém KST cao nhét ¢ than ldn bong dudi dai ¢ xd Con Cudng (92,3%);
thap nhat ¢ than lan tét ma bon vach ¢ xi Con Cuong (50%). Cuo*ng d6 nhidm san 14 cao nhat ¢ than
lan bong hoa: 5,92 (1 - 25 san/vat chit); thap nhat 1a giun dau gai ky sinh & than lan bong hoa: 2 (2 - 2
giun/vat chit) va than 1an bong dudi dai: 2 (1 - 3 giun/véat chu). Két qua phén tich hinh thai hoc da xac
dinh duoc 20 loai KST gém: 5 loai san day, 7 loai san 14, 5 loai giun tron, 1 loai giun dau gai va 2
loai tiét tac. Cac loai KST duoc phat hién & hau hét cac nodi quan cuda vat chu: Phdi, mat, da day, rugt
non va rudt gia, trong d6 11 loai lan dau tién duge phat hién ¢ Viét Nam gé)m 2 loai san day, 6 loai

san 14 va 3 loai giun tron.

Tiwr khoa: Ky sinh trung, than lan bong, tinh hinh nhiém, Viéet Nam.

1. BAT VAN BE

Nghién ciru KST ¢ than 1an Viét Nam da trai
qua 55 nim véi tong s6 15 loai than lin duoc
nghién ciru, trong d6 c6 56 loai KST di cong b,
¢6 12 loai KST da phat hién ky sinh ¢ 3 loai than
lan bong [1-3]. Loai Skrjabinoptera vietnamensis
Ong, Nguyen, Greiman, Que, Pham va Tran 2021
ky sinh & than lin bong d6m & Vuon qubc gia
Bach Ma dugc phat hién ¢ khu vyc phén b dia ly
dong vat Phuong Dong da danh dau cho viéc
phan | b toan cau cia giong nay. Qua két qua diéu
tra vé KST & than lan nudi cho thdy, KST gy
bénh nguy hiém cho nhém dong vét nay nhu san
14 & mat Paradistomum spp. c6 ty 1& nhiém kha
cao va pho bién ¢ nhiéu loai than lan chic chan s&
lam ton hai mat cia vét cha. Giun dau gai cling
kha pho bién c6 thé 1am chét vat cha do chay mau
rudt. Pac biét, cac loai chan khép Raillietiella
spp. va san day cé kich thudc 16n ky sinh & mot
s6 loai than lan dd gdy chét hoic lam cham su
phat trién cua vat chi. Tuy nhién, rat thiéu cac
dan liéu khoa hoc vé ty 1¢ nhiém, thanh phﬁn loai
va nghién ctru sinh hoc, sinh thai hoc cta céac ddi
tugng gdy bénh nay. Hon nita, ¢6 rat it cong bd
vé KST & ho than lan bong so véi sy da dang ctia

vat chil v6i hon 46 loai phan b6 ¢ Viét Nam. Vi
viy, nghién ctru nay gop phan bd sung dan lidu vé
tinh hinh nhiém ky sinh ¢ khu hé than lan bong
tinh Ngh¢ An.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

DPéi tugng vat chu 1a 3 loai than lan phé bién:
Than 1an bong dudi dai (Eutropis longicaudata, n
= 50); than lan bong hoa (E. multifasciata, n =
36) va than lan t6t md bdn vach (Plestiodon
quadrilineatus, n = 12). Thu thap mau tir thang 2
- 8/2025, tai cac dia diém dai dién cac ving dong
bang va mién nui cta tinh Nghé An: Xi Tuong
Duong, Con Cudng, Anh Son (Vudn Qudc gia Pu
Mat) va phuong Vinh Loc.

D6i tugng KST bao gém cac loai san la
(Trematoda), san day (Cestoda), giun tron
(Nematoda), giun dau gai (Acanthocephala) va
tiét tic (Pentastomida) thu thap bang cach mo
kham dudi kinh lap soi ndi Olympus SZX16.

2.2. Phuong phap nghién ctru

‘ Than lan dugc thu thap bang ludi, vot, bt
bang tay va dinh loai dugc thyc hi¢n boi cac nha
khoa hoc thudoc Vién Sinh hoc, Vién Han lam
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Khoa hoc va Cong ngh¢ Viét Nam va Truong
Pai hoc Vinh, dugc tiém ether va md ngay sau
d6. Nghién ciru duge chip thuan boi Hoi dong
khoa hoc ctia Vién Sinh thai va Tai nguyén sinh
vat (nay la Vién Sinh hoc). Tét ca cac quy dinh
quéc té, quoc gia va & vién nghién ctu chuyén
nganh vé st dung dong vat thi nghiém déu duoc
tuan thu.

Mau giun dau gai dugc dé chét ty nhién, sau
d6é bao quan trong ethanol 70%; cac mau KST
khac duoc xir 1y bang nudc néng, sau do duoc
bao quan trong ethanol 70%.

Mau san 14, san day dugc nhudm carmin-axit,
lam kiét nuéc qua cac bude con ethanol 70, 80,
95 va 100% va gan nhya dinh Canada; mau giun
tron, giun dau gai duogc 1am trong bang glyxerin-
axit lactic. Mau vat duoc bao quan tai Phong Ky
sinh trung hoc, Vién Sinh hoc, Vién Han lam
Khoa hoc va Cong ngh¢ Viét Nam.

Dinh loai giun san ky sinh sir dung cac khoa
dinh loai ddi v6i timg nhém giun san theo cac nghién
ctru cta Skrjabin (1951) [4], Skrjabin va cs (1961)
[5], Anderson va cs (2009) [6].

2.3. Xir 1y s6 liéu

Dt liéu dugc nhdp vao phén mém Excel
(Microsoft Office version 2010) va sir dung phan
mém Stata IC12.1 (StataCorp LP) dé phan tich
théng ké. Sy nhiém KST dugc phéan tich theo
ham hoi quy logistic (logistic regression) voi yéu
t6 tac dong 1a loai vat chu, cac diém thu mAiu.

Cuong d6 nhiém KST dugc phan tich sir
dung ham hdi quy nhi thirc 4m (generalized
negative binomial regression) trong dé, sé lugng
KST dugc chuyén sang dang s liéu méi khi ding
ham log (x+1) dé tranh sy sai léch. Su khac biét
véi gia tri P < 0,05 dugc can nhic cd y nghia
thong ké.

8. KET QUA NGHIEN CUU

3.1. Tinh hinh nhiém KST & céc loai thin
lin béng & tinh Nghé An

Téng cong 98 mau thudc 3 loai than 1an bong
dugc thu thap ¢ 4 dia diém 1a xa Tuong Duong,
Con Cudng, Anh Son va phudng Vinh Loc dé
nghién ciu KST (Bang 1).

Bing 1. S6 hrgng cac lodi thin lin béng thu thip & tinh Ngh¢ An

Dia diém Than lan béng hoa Than lfn l?f)ng Thanilan totma Téng sb
duoi dai bon vach mau
Conduc | Concai | Conduc | Concai | Conduc | Con cai

X4 Tuong Duong 5 7 12
Xa Con Cudng 1 5 15 11 7 5 44
Xa Anh Son 9 9 18
Phuong Vinh Loc 15 9 24
Tong cong 15 21 30 20 7 5 98

S6 méu than lan bong hoa thu tai xi Tuong
Duong (12 mau), xa Con Cudng (6 mau), xi Anh
Son (18 miu); sé miu than lin bong dudi dai thu
duoc tai xd Con Cudng (26 mau), phuong Vinh

Loc (24 méu); s6 mau than 1an tot ma bdn vach
thu duoc tai xa Con Cudng (12 miu). Trong tong
s6 98 mau thu dugc & ca 3 loai than ldn bong co
52 c4 thé dyc va 46 ca thé céi.

Bang 2. TY 1 nhiém KST & cac loai thin lan béng & cic diém nghién ciru

Dia did Than ldn bong hoa | Than lan bong dudi dai | Than lan tot ma bon vach
ia diem
’ TLN TLN TLN
SLNC | SLN (%) SLNC| SLN (%) SLNC | SLN (%)
Xa Tuong Duong 12 10 83,3
Xa Con Cudng 6 5 83,3 26 24 92,3 12 50,0
Xa Anh Son 18 12 66,7
Phuong Vinh Ldc 24 15 62,5
Tong cong 36 27 75,0 50 39 78,0 12 50,0
Ghi chii: SLNC: S6 heong nghién ciru; SLN: S6 heong nhiém; TLN: Ty 1é nhiém.
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Bing 3. Ty 1& nhiém ciac nhém KST & cac loai thin lan bong ¢ tinh Nghé An

Loai KST Than lan bong hoa Than lan béng dudi dai | Than lan t6t ma bon vach
] SILNC | SLN % SLNC | SLN % SLNC | SLN %
Sén day 36 16 44,4 50 7 14,0 12
San 14 36 12 33,3 50 11 42,0 12
Giun tron 36 22 61,1 50 27 54,0 12 6 50,0
Giun dau gai 36 1 2,8 50 2 4,0 12
Tiet tic 36 50 3 6,0 12

Ghi chii: SLNC: S6 leong nghién ciru; SLN: S6 heong nhiém; %: Ty 1é nhiém.

Két qua phan tich tinh hinh nhiém KST & cac
lodi than lan tai cic diém nghién ciru (Bang 2)
cho thay, ti 1¢ nhiém KST cao nhit ¢ thin lan
bong duodi dai tai xa Con Cuodng (92,3%) v
phuodng Vinh Loc (62,5%), ty 1é nhiém trung binh
tai cac dia diém nghién cou 78%. Ty 1€ nhiém
KST ¢ than lan bong hoa tai x3 Twong Duong va
xa Con Cudng (83,3%), tai xa Anh Son (66,7%),
ty 1& nhiém trung binh tai cac diém nghién ctru
(75%). Ty 1& nhiém KST & than lan t6t ma bon
vach tai Con cudng (50%) va ty 1& nhiém trung
binh 50%. Phén tich thdng ké cho thdy su khac
biét vé ty 1¢ nhidm KST & cic dia diém nghién
ctru va vat chd nghién ctru (P < 0,05). Pay la
nhitng din liéu dau tién vé ty 1é nhiém KST tai
cac dia diém nghién ctru & cac loai than lan bong
tai tinh Nghé An.

Két qua phan tich ty 1¢ nhiém cac nhém KST
& 3 loai than lan bong (Bang 3) cho thay, ti 18
nhiém giun tron cao nhat ¢ than lan béng hoa
(61,1%), tiép dén 14 ty 1& nhidm giun tron & than
lan bong dudi dai (54%), ty 1¢ nhiém thap nhét 1a
giun tron ¢ than lan t6t ma bon vach (50%). Ty 1¢
nhiém san diy cao nhit ¢ thin lan bong hoa
(44,4%), ty 1&¢ nhidm san day ¢ than lan bong dudi
dai (14%). Ty 1& nhiém san 1a cao nhat ¢ than lan
bong dudi dai (42%) va & than lan bong hoa
(33,3%). Ty 1é nhiém giun dau gai ¢ than lan
bong hoa (2,8%) va than 1an bong dudi dai (4%).
Tiét tic ky sinh chi phat hién ¢ than lan bong
dudi dai (6%). Than lan t6t md bdén vach khong
nhiém séan day, san 14, giun dau gai va tiét tic ky
sinh. Két qua nghién ctru nay 1a nhitng dan liéu
dau tién vé phan tich ty 1& nhiém KST ¢ thin lin
bong ¢ Viét Nam.

Bang 4. Cuong dd nhiém KST & cac loai thian lin béng tai tinh Nghé An

Than lan bong hoa Than lan bong dudi dai | Than lan t6t ma bon vach
Loai KST CP NT}? Tong C;D NT];B Téng s6 C;D NT];B Tong sb
(thap nhat - z (thap nhat - (thap nhat -
% s0 KST X kst X KST
cao nhat) cao nhat) cao nhat)
San day 2,25(1-5) 36 4,29 (1 -10) 30
San la 5,92 (1 -25) 71 5,55(1-17) 61
Giun tron 4,36 (1-12) 96 4,44 (1 -18) 120 3,17(2-5) 19
Giun dau gai 2,0(2-2) 2 2,0(1-3) 4
Tiét tc 302-5) 9
Tong 7,67 207 5,74 224 3,17 19

Ghi chii: CDNTB - Cuong dé nhiém trung binh (KST/cd thé)

Phan tich thong ké vé cudng do nhiém KST &
than 1an bong cho thay, c6 su khac biét c6 ¥ nghia
théng ké gitra 3 loai vat chu (P < 0,05). Téng sb
27 than 1an bong hoa nhiém 207 miu KST, trung
binh 7,67 KST/vét chu; 39 than lin bong dudi dai
nhiém 224 mau KST, trung binh 5,74 KST/vat
chi va 6 than 1an tt m3 nhiém 19 mau KST,
trung binh 3,17 KST/vat chu.

46

O thin 1an béng hoa, cudng do nhiém trung
binh san 14 cao nhéat 5,92 (1 - 25) thip nhit &
giun dau gai 2,0 (2 - 2). Than lan bong dudi dai,
cuong dd nhiém trung binh cao nhét 1a san 1a
5,55 (1 -17), thap nhét 13 giun dau gai 2.0 (1-
3). Than lan t6t ma bdn vach cudng d6 nhidm
trung binh giun tron 3,17 (2 - 5) va khong nhiém
cac nhom KST khac.
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3.2. Thanh phén loai KST & cac loai than
lin bong tai tinh Nghé An

Két qua phan tich dac diém hinh thi hoc cua
cac mau vat qua cac dot thu mau, di xac dinh
duoc tong s6 20 loai KST gom 5 loai san day
thudc gidng Oochoristica; 7 10ai san 14 thudc 2
gidng Mesocoelium va Paradistomum; 5 loai
giun tron thudc 3 gidng Cosmocercoides,
Meteterakis va Oswaldocruzia; 1 loai giun dau
gai thudc gidng Acanthocephalus, 2 loai tiét tuc
thudc giéng Raillietiella. Trong d6, 12 loai ky
sinh & ca than 1an bong hoa va than 1dn bong dudi

dai, 6 loai chi phat hién duoc ¢ than lan bong hoa,
1 loai giun tron phat hién ¢ than lan tot ma bon
vach (Bang 5).

Phan tich ddc diém ky sinh ctia cac loai KST
cho thdy, cac loai san day va giun dau gai chi ky
sinh & rudt non; cac loai tiét tac ky sinh & phdi vi
vay day la loai ky sinh gdy bénh quan trong &
than lan bong; cac loai san 14 va giun tron dugc
phat hién ¢ dudng tiéu hda cta cac loai vat chu
nhung nhom san 14 Paradistomum spp. ky sinh &
mat ciing 1a nhom gy bénh nguy hiém cho cic
loai thin lan bong.

Bang 5. Danh sach loai KST & 3 loai than Lin béng va vi tri Ky sinh ciia chiing

S Than lan Than lan s
T Tén loai KST Than lan 0 quei | totmasa | YIHKY
bong hoa .. sinh
dai vach
San day
1 Oochoristica celebecensis + + Ruot non
2 O. chinensis + + Ruot non
3 O. excelsa + Ruot non
4 O. fibrata* + Rudt non
5 Oochoristica sp.1* + Rudt non
San 1a
6 Mesocoelium brevicaecum * + Ruot non
7 Mesocoelium sp * + Rudt non
8 Paradistomum excalotes™* + + Mait
9 P. orientalis + + Mait
10 Paradistomum spl* + + Mat
11 Paradistomum sp2* + + Mat
12 Paradistomum sp3* + + Mat
Giun tron
13 Cosmocercoides sp* + Ruot gia
14 Meteterakis gonvidi* + Rudt gia
15 M. mabuya + + Rudt gia
16 Meteterakis sp.* + + Rudt gia
17 Oswaldocruzia agamae + + Da day
Giun dau gai
Acanthocephalus A
18 parallelcemenfglandatus - - Ruotnon
Tiét tiic
19 Raillietiella affinis + + Phoi
20 Raillietiella sp. + Phoi
Ghi chii: * Loai lan dau tién phat hién ¢ than lan bong tai Viét Nam.
4. THAO LUAN ho thin 1an da dang nhat v6i hon 46 loai da duoc

~ Ho than lﬁr} bong Scincidae Gray, 1825 phén 1 det
bo rong rai khdp thé gidi va la mot trong nhitng Ty 1€ nhiém KST & céac loai than lan bong tuong
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tim théy 0 Viét Nam [7]. Trong nghién ctiru nay, 3
loai than lan dugc nghién ctru dé thu mau KST.
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dbi cao (Bang 3), dao dong 50% - 78%; ty 1¢
nhidm trung binh ¢ than lan béng hoa 1a 75%,
than 1an bong dudi dai 1a 78% va than lan tot ma
bbn vach 1a 50%. Cuong d6 nhidém cao nhit &
san 14 5,92 (1 - 25) thdp nhit & giun dau gai 2,0
(2 - 2). O thin lan bong dudi dai, cuong do
nhiém trung binh cao nhét san 14 5,55 (1 - 17),
thap nhat giun dau gai 2,0 (1 - 3). O than lan tot
ma bdn vach cuong do nhidm giun tron trung
binh 3,17 (2 - 5) va rat da dang vé thanh phan
loai (Bang 4). Trong nghién ctru nay, 18 loai
dugc phat hién trong s6 27 ca thé than lan bong
hoa bi nhiém, 13 loai KST trong s6 39 than lan
bong duodi dai bi nhiém KST. So sanh ty 1&
nhiém v&i nghién ctru trude cho thdy san day va
giun tron thap hon, va san 14, chan khép ky sinh
cao hon & than lan bong dudi dai tai tinh Yén
Bai (cii) va nghién cuu trude khong phat hién
dugc loai giun dau gai ky sinh [8].

Diéu dic biét trong nghién ctru nay 14 c6 dén
5 loai san 1a ky sinh & mat ctia than lan bong hoa
va than ldn bong dudi dai cung véi ty 18 nhiém va
cudng do nhiém cao so v&i cac nghién ciru trude.
Thanh phan loai san 14 ky sinh ¢ mat, san day va
giun tron ky sinh ¢ rudt cta than lin bong hoa va
than 13n bong dudi dai kha twong dong. Lan dau
tién mau than lan t5t ma bon vach duoc nghién
ctiru KST tai Viét Nam va c6 khac biét hoan toan
vé thanh phan loai KST véi 2 loai than ldn bong
trong nghién ctru nay.

Céc miu vat san day thu duoc & than lan
bong tai tinh Nghé An déu thudc gibng
Oochoristica Lithe 1898 (ho Anoplocephalidae)
g6m 26 loai dugc phat hién ky sinh ¢ bo sat ving
dia ly dong vat Phuong Pong. Nghién ctru hinh
thai hoc cac mau vat nay, da dinh loai dugc bdn
loai 1a O. chinensis; O. celebesensis; O. excelsa;
O. fibrata va loai con lai Oochoristica sp. s€ dugc
tiép tuc nghién ciru vé hinh thai hoc va phén tich
cac viing gen 18S rDNA, 28S rDNA va NADI1 dé
khang dinh chinh xac tén khoa hoc. Loai O.
chinensis ky sinh rong ¢ nhidu loai than lan
(Eutropis multifasciata, E. longicaudata va
Hemydactylus frenatus) & Vi¢t Nam [8].

Phan loai cac loai ctia giébng Mesocoelium da
c6 thay doi nhimg nim gan day dua trén phan tich
vé vat chu, vi tri ky sinh cling nhu so sanh su
khac biét vé hinh thai (vi tri ctia budng trimg so

v6i tinh hoan va vi tri 16 sinh duc). Cac dic diém
hinh thai cta hai loai san 14 dugc phan tich trong
nghién ctru ndy phul hop véi cac dic diém chinh
cia giébng nay va di dinh loai duoc loai
Mesocoelium  brevicaecum va loai con lai
Mesocoelium sp s& duoc tiép tuc phan tich. Loai
M. brevicaecum da dugc ghi nhan tir rudt cia ca
va ky da ¢ Viét Nam [9, 10].

Gidng Paradistomum gdém cac loai san 1a ky
sinh ¢ tii mat cua cac loai bo sat. Trong nghién
ctru nay da dinh loai duoc 2 loai la Paradistomum
excalotes va P. orientalis, 3 loai con lai:
Paradistomum spl, Paradistomum sp2 va
Paradistomum sp3 s& duoc tiép tuc nghién ciru dé
khang dinh chinh xac tén loai. Loai P. orientalis
dugc phat hién trong nghién ctru nay ky sinh pho
bién ¢ thi mat cia thian lin bong dudi dai
(Eutropis longicaudata), than lan bong hoa (E.
multifasciata) va thach sung nha (Hemidactylus
frenatus) & Viét Nam [8], [11].

Gidng Meteterakis gdbm 25 loai duoc phat
hién ky sinh & éch nhai va bo sat khu vuc dia 1y
dong vat Phuong Pong. Lan dau tién loai M.
govindi da dugc ghi nhan ky sinh ¢ than lan bong
hoa va than lan bong dudi dai & Viét Nam. Loai
Meteterakis sp. can co nghién ctru siu hon va
phan tich cac ving gen 18S, 28S, ITS dé khang
dinh chinh xac tén khoa hoc cua loai.

Cosmocercoides gém 22 loai dugc phat hién
ky sinh ¢ ludng cu khu vuc dia ly dong vat
Phuong Bong. Trong nghién ctru trude loai C.
multipapillata dugc phat hién ky sinh & nhai bau
(Microhyla heymonsi) [12] va C. tonkinensis la
loai thir 2 duoc phat hién ky sinh ¢ O 16 vay [13].
Pay 1a lan dau tién loai Cosmocercoides sp. dugc
phat hién ky sinh & than lan t6t ma bon vach tai
mién Trung Viét Nam.

Gidng Oswaldocruzia c¢6 phan bd rong trén
toan thé gidi. Cho dén nay 80 loai thudc gidng
nay da dugc phat hién, trong d6 10 loai thudc khu
vuc Phuong Pong [2]. Trong nghién ctiru nay, 1an
dau tién loai Oswaldocruzia agamae duoc phat
hién ky sinh & ca than lin bong hoa va than lin
bong dudi dai & tinh Nghé An.

Loai giun dau gai A. parallelcementglandatus
dugc Amin va cs., (2018) [14] mo ta tir ca tré
trang (Clarius batrachus) & tinh Thanh Hoa, sau
d6 duoc phat hién & hai loai éch (Hylarana
attigua va Odorrana sp.) & mién Trung Viét
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Nam. Loai giun dau gai nay dugc phat hién &
cac loai bo sat va 1a loai ky sinh rong & 3 16p
dong vat (ca, éch nhai va bo sat) & mién Trung
Viét Nam.

Loai chan khop ky sinh R. frenatus da dugc
phat hién ¢ thach sung nha ¢ mdt s dia diém
thudc mién Bic Viét Nam (tinh Yén Bai (cii) va
Thanh phé Ha Noi) trong nghién ctu trudc day
[8]. Hai loai R. frenatus va Raillietiella sp.
duoc phat hién ky sinh & than 1an bong hoa va
than lan bong dudi dai ¢ tinh Nghé An, trong
nghién clru nay.

So sanh véi két qua nghién ctru trude, lan dau
tién da phat hién 11 loai KST trong d6 2 loai san
day, 6 loai san 14, 3 loai giun tron ky sinh & than
lan bong hoa, than lan bong dudi dai va than lan
tot ma bon vach tai Viét Nam. Céc loai KST déu
gy hai cho vat chu, dac biét 1a cac loai tiét tac ky
sinh & phdi va san 1a ky sinh trong tai mat cia vat
chu. Trong nhitng nim gan day, nghién ciru vé
KST ¢ mot s6 loai than lan phd bién d phat hién
mot s loai ¢6 hinh thai twong ty nhau khi xét dén
su phan bd dja 1y rong 16n cua cac loai KST bao
gdm ca cac dao ngoai dai dwong. Do do, céc
nghién ctru trong twong lai vé KST & cac loai
than lan phd blén 13 can thiét va két hop cac
phuong phap tiép can hinh thai di hinh va phan tur
dé xac dinh chinh xac tén loai va phan b cua
chung. Vi véy, khuyén khich cac nghién ciru vé
sinh thai va sinh hoc ctia nhiéu loai dugc thao
ludn dé mo rong hiéu biét vé con duong lay
nhiém va anh huéng ctia KST nay 1én vat chi.

5. KET LUAN

Ty 1¢é nhiém KST ¢ than lan bong tai tinh
Nghé An & muc cao dao dong tir 50% - 78%, ty
1¢ nhiém trung binh & than lan bong hoa 1a 75%,
than lan bong dudi dai 1a 78% va than lan tot ma
bbn vach 1a 50%. Tong s6 27 than lan bong hoa
nhiém 207 mau KST, trung binh 7,67 KST/vat
cht; 39 than lan bong dudi dai nhiém 224 mau
KST, trung binh 5,74 KST/vat chu va 6 than 13n
t6t ma nhiém 19 miu KST, trung binh 1a 3,17
KST/vat chii. Cuong d6 nhiém trung binh cao
nhat san 14 & than 1an bong hoa 5,92 (1 - 25) thap
nhat 12 giun dau gai 2,0 (2 - 2) ¢ than lan bong
hoa. Cudng d6 nhiém trung binh cao nhat 1 san
14 5,55 (1 - 17) thap nhat 1a giun dau gai 2,0 (1 -
3) ¢ thin lan béng dudi dai. Cuong d6 nhiém

trung binh cta giun tron 3,17 (2 - 5) & than lan tdt
ma bdn vach. Nghién ctru da xac dinh dugc 20
loai KST, trong d6 c6 11 loai lan dau tién phat
hién & than lan bong tai Viét Nam. Cac loai KST
chua duoc dinh danh can tiép tuc nghién ciru
chuyén sau ca vé hinh thai hoc va sinh hoc phan
tir d€ x4c dinh chinh x4c tén loai.

LOI CAM ON

Nghién ciru nay duwoc tai tro boi dé tai nghién
ciru cdp co s6 ma sé: IEBR DT.06- 25 va nhiém

vu khoa hoc va céng nghé khoi nguon ma so:
NVKN08.01/26-27.

TAI LIEU THAM KHAO

[1]. Nguyen T. M. and Bui, T. D. (2007).
Parasitic  nematodes  of  house  gecko,
Hemydactylus frenatus Schlegel et Bibron, 1836
and skink, Maybuya longycaudata (Hallowell,
1857 in Vietnam. pp.179-183. In: Proceedings of
the 2nd National Scientific Conference on
Ecology and Biological Resources, Hanoi,
October 26, 2007.

[2]. Tran, T. B., Nguyen, T. S., Nguyen, T.
T., Pham, V. L., Mafie, E., Rupa, F. H., Sato, H.
(2016). Endoparasites of Vietnamese lizards
recorded in the last 50 years (1966 — 2015). Jpn.
J. Vet. Parasitol. 15: 34 - 58.

[3]. Ong, V. A., Nguyen, H. V., Greiman, S.
E., Que, T. A., Pham, T. A. & Tran, B. T.
(2021Db). Description & molecular differentiation
of a new  Skrjabinoptera  (Nematode:
Physalopteridae) from  Eutropis macularia
(Sauria: Scincidae) in North-Central Vietnam.
Journal of Parasitology 107: 172 - 178.

[4]. Skrjabin K. I (1951). Cestode:
Anoplocephalata. Publishing House of Sciences
of USSR, Moscow. Vol. 1. 720 pp. (In Russian).

[5]. Skrjabin, K. 1., Shikhobalova, N. P.,
Lagodovskaya, E. A. (1961). Essentials of
Nematodology (Ed. K. 1. Skrjabin): Vol. X
Oxyurata of Animals & Man, Academy of
Sciences of the USSR, Helminthological
Laboratory, Moscow, translated in English from
Russian by R. Lavoott & edited by O. Theodor,
1974, Keter Publishing House Jerusalem,
Jerusalem, Israel, 460 pp.

[6]. Anderson, R. C., Chabaud, A. G.,
Willmott, S. (2009). Keys to the nematode

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026 49



KHOA HOC & CONG NGHE

parasites of vertebrates; Archival volume. CAB
International, Oxfordshire, UK. 463pp.

[7]. Nguyen, V. S., T. C. Ho, and Q. T.
Nguyen (2009). Herpetofauna of Vietnam. Edition
Chimaira, Frankfurt am Main, Germany, p. 768.

[8]. Nguyen, T. L., Nguyen, T. M., Pham, N.
D., Tran, B. T. & Dang, T. T. (2005).
Biodiversity of parasites in some reptile species
closed to human. pp.215-217. In: Proceedings of
the 2nd National Conference in Life Sciences,
Hanoi, October 26, (2005).

[9]. Nguyen, T. L. and Ha, D. N. (2010).
Trematoda parasite in vertebrate of Vietnam.
Science and Technology Publishing House,
Hanoi, 288 pp.

[10]. Pham, N. D. and Nguyen, T. L. (2003).
Trematodes parasiting in giant lizards in Vietnam.
J. Biol. Hanoi 25 : 5 - 10.

[11]. Tran Thi Binh, Nguyén Thi Ngoc Anh,
Ong Vinh An, Nguyén Manh Hung, Nguyén Vin
Ha (2020). Nghién ctru thanh phan loai ky sinh

tring ky sinh & mot s6 loai than lan thudc khu
vuc Bic Trung Bo, Viét Nam. Tagp chi Nong
nghiép va Phat trién Nong thon: 110 - 116.

[12]. Goldberg S. R., Bursey C. R. (2005).
Microhyla heymonsi (Dark-sided Chorus Frog).
Endoparasites. Herpetological Review, 36, 303

[13]. Tran, B. T., Sato, H. & Luc, P. V.
(2015). A new Cosmocercoides species
(Nematoda: Cosmocercidae), C. tonkinensis n.
sp., in the scale-bellied tree lizard (Acanthosaura

lepidogaster) from Vietnam. Acta Parasitol. 60:
407-416.

[14]. Amin, O. M., Heckmann, R.A., & Nguyen,
V. H. (2018). Descriptions of Acanthocephalus
parallelcementgl&atus ~ (Echinorhynchidae) &
Neoechinorhynchus (N.) pennahia
(Neoechinorhynchidae) (Acanthocephala) from
amphibians & fish in Central & Pacific coast of
Vietnam, with notes on N. (N.) longnucleatus.
Acta Parasitologica 63: 573 - 586.

THE INFECTION OF PARASITES IN SKINKS (SCINCIDAE)
FROM NGHEAN PROVINCE, VIETNAM

Ong Vinh An', Tran Thi Binh?
! Faculty of Biology, Vinh University

? Vietnam Academy of Science and Technology
Abstract

A comprehensive survey of endoparasitic infections in three widely distributed skinks in Nghe An
province. The highest infection prevalence was recorded for nematodes in Eutropis multifasciata
(61.1%, n = 36), followed by nematode infections of E. longicaudata (54%, n = 50). The lowest
parasite infection prevalence was acanthocephalans in E. multifasciata (2.8%). The highest overall
nematode infection prevalence was in E. longicaudata from Con Cuong District (92.3%, n = 26),
whereas the lowest was recorded in Plestiodon quadrilineatus from the same locality (50% n = 12).
Mean infection intensity was highest for trematodes in E. multifasciata: 5.92 (1-25 worms/host)
and lowest for acanthocephalans in E. multifasciata: 2 (2 worms/host) and E. longicaudata: 2 (1 - 3
worms/host). In total, 20 parasite species were identified: Cestode (5 species), Trematode (7
species), Nematode (5 species), Acanthocephalan (1 species), and Pentastomida (2 species). These
parasites were recovered from lungs, gallbladder, stomach, small intestine, and large intestine.
Eleven of twenty parasite species are recorded for the first time from skinks in Vietnam,
comprising two cestode species, six trematode species, and three nematode species.

Keywords: Parasites, skinks, infection situation, Vietnam.
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NGHIEN CUU TOI UU HOA TRICH LY ANTHOCYANIN
TU GAO NEP THAN (Oryza rufipogon)

Lé Thi Hong Anh" ",

Nguyén Lé Tram', Hoang Thi Ngoc Nhon'

" Truong Pai hoc Cong Thurong Thanh pho Ho Chi Minh

TOM TAT

*Email: anhlth@huit.edu.vn

Nghién ciru nay nham dénh gia anh huong cua cac phuong phap khac nhau nhu trich ly co hd trg
cua vi song, song siéu &m va enzyme dén thu nhan va t6i wu hoa qua trinh trich ly anthocyanin tir
gao nép than (Oryza rufipogon). Két qua cho thy, phuong phap siéu am dat hiéu qua cao nhit va
dugc luya chon dé t6i wu hoa bang thiét ké Box-Behnken két hop phuong phap bé mit dap tng.
Diéu kién téi wru duge xac dinh tai bién do siéu am 31,73%, thoi gian siéu am 6,97 phut va ty 1¢
nguyén liéw/dung méi 1/21,62 (w/v), véi ham luong anthocyanin dat 0,964 mg/g.; két qua kiém
ching thuc nghiém dat 0,945 + 0,028 mg/g, sai léch nho hon 5% so véi gla tri du doan cua mé
hinh. Két qua nghién ctru khang dinh tiém nang tmg dung cua phuong phap siéu am két hop t6i uu
hoa diéu kién trich ly aé néng cao hiéu suét trich ly anthocyanin tir gao nép than, gop phan dinh
hudng phat trién cac san pham thyc pham va dugc lidu c6 gia tri gia ting cao.

Tir khoa: Anthocyanin, enzyme, gao nép than, Oryza rufipogon, vi séng, siéu dm.

1. DAT VAN BE

Anthocyanin la nhom hop chat polyphenol
thuoc ho flavonoid, ton tai phd blen trong thyc
vat va chiu trach nhiém tao nén céac sic to do, tim
va xanh dic trung cua hoa, qua va mét s loai hat.
V& céu tric hoa hoc, anthocyanin 1a cac glycoside
ctia anthocyanidin, trong d6 phan aglycone quyét
dinh mau sic va phan dudng anh huong dén do
tan va do on dinh cua hop chat [1]. Tinh chit mau
sdc ciia anthocyanin phu thuéc manh vao pH moi
truong, chuyén tir dang flavylium cation mau do
& pH thip sang dang base quinoidal mau xanh &
pH cao [2]. Ngoai vai tr0 tao mau ty nhién,
anthocyanin con dugc quan tdm rong rai nho cac
hoat tinh sinh hoc quan trong nhu: Chéng oxy
héa, khang viém, bao vé tim mach va chéng ung
thu [3]. Chinh vi vay, anthocyanin ngay cang
dugc xem 1a mot hop chat tiém ning thay thé chat
mau téng hop trong cong nghiép thuc pham va
dugc pham.

Gao nép than (Oryza rufipogon) 1a mot gidng
laa gidu hop chat phenolic, dic biét Ia
anthocyanin, voi ham luong tap trung chu yéu &
16p v6 cam. Cac anthocyanin chinh trong gao nép
than bao gém cyanidin-3-glucoside va peonidin-
3-glucoside, dong vai trdo quan trong trong hoat
tinh sinh hoc cua nguyén liéu. Bén canh do, gao
nép than con chira cac hop chat dinh dudng nhu

protein, chit xo va khoang chat, gop phan ning
cao gia tri dinh dudng va chie nang [4, 5]. Cac
nghién clru trong nudce cing cho thdy, gao nep
than 14 ngudn anthocyanin ddi dao va c6 tiém
nang tmg dung cao trong thuc pham chirc ning va
chat mau tu nhién [6, 7].

Céc phuong phap trich ly anthocyanin truyén
thong nhu ngam tinh thuong bi han ché vé hi¢u
sudt do kha niang khuéch tan thip va cau tric
vach té bao bén vitng. Pé khac phuc, nhiéu ky
thuat trich ly hién dai da duoc phat trién nhu: Vi
song (MAE), siéu am (UAE) va enzyme (EAE)
[8]. Phuong phép vi song gitip gia tang toc do gia
nhiét va pha v& cdu triic t& bao, tir d6 nang cao
hiéu suat trich ly [9]. Trong khi d6, siéu 4m tao ra
hién tuong cavitation gitp ting cudng tiép xuc
gitta dung moi va nguyén liéu [10]. Ngoai ra,
enzyme nhu cellulase va pectinase c6 kha nang
phan giai thanh té bao, giai phong anthocyanin
hiéu qua hon. Viéc két hop cac phuong phap nay
da duoc chimg minh 13 c6 thé cai thién dang ké
hiéu suét va chat lugng dich chiét anthocyanin.
Ky thuat siéu &m c6 vai tro tich cyc trong viée
nang cao hiéu suét chiét anthocyanin tur cam gao
cam nho khd nang phé v& cau tric mo va rat ngan
thoi gian trich ly. Ham lugng anthocyanin thu
dugc dat khoang 44 mg/100g, va co thé tdi wu
1én dén 46,3 mg/100g, cao hon ding ké so véi
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phuong phép chiét truyén thong [6, 7]. Tuy nhién,
viéc khai thac hiéu qua nguon -anthocyanin tir
nguyén liéu nay van con han ché do anh huéng
clia cau tric té bao va diéu kién trich ly.

Mic du di co nhiéu nghién ctru vé trich ly
anthocyanin tir cic ngudn thuc vat khac nhau,
nhung viée t6i uu hoa qua trinh trich ly tir gao
nép than O. rufipogon van chua dugc nghién ctru
day du, ddc biét trong viéc két hop céac cong nghé¢
hd tro hién dai. Cac yéu t6 anh huong dén trich ly
anthocyanin c6 hd tro ciia vi séng, song siéu am
va enzyme chua dugc so sanh dong thoi cling nhu
tim diéu kién toi wu trich ly. Do d6, nghién ctru
nay duoc thuc hién nham danh gia hiéu qua cua
céc phuong phép trich ly ciing nhu téi wu héa qua
trinh trich ly anthocyanin tir gao nép than, gop
phan nang cao hiéu sudt thu nhan va lam co so
cho cac ung dung trong céng nghiép thuc pham
va dugc pham.

2. DOl TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vt licu

Gao nép than (O. rufipogon) st dung trong
nghién ctu nay dugc thu hoach tai phuong My
Xuyén, tinh So¢ Trang (cil), nay 1a thanh phd Can
Tho, duge canh tac theo tiéu chuin VietGAP. Hat
gao dugc lam sach, siy & khoang 50°C trong 2
gi0, sau d6 nghién min dé thu bot gao c6 d6 am <
10%. Mau bot duogc bao quan ¢ 4°C va dugc sir
dung cho toan bd thi nghiém.

Céc hoa chat st dung bao gom: Ethanol, HC,
axit acetic, natri acetate va dung dich dém acetate
(pH 5,5). Hoa chit dugc cung cap bai Merck va
Sigma-Aldrich déu dat cAp d6 tinh khiét phan
tich. Enzyme cellulase (> 700 U/g) thu nhén tu
nam Trichoderma reesei (Sigma-Aldrich).

2.2. Phuwong phap nghién ctru

2.2.1. Anh hudng cia vi song dén trich ly
anthocyanin tir gao nép than.

Anh huong cta thoi gian va cong suit vi song
dén hiéu qua trich ly anthocyanin dugc khao sat
trong diéu kién kiém soat. Mau bot gao nép than
(1 g, tinh theo chat kho) dugc trich ly bang
ethanol 60% (v/v) véi ty 1¢ nguyén liéu/dung moi
1: 20 (w/v). Lo vi song (Faster Mov Smart) dugc
lam noéng trudc 45 gidy. Thoi gian vi séng duoc
khao sat & cac murc 10 - 30 gidy theo ché do gian
doan (thoi gian bic xa la 5 gidy, khoang céach

gitta cac 1an birc xa 1a 10 gidy), trong khi cac
thong s6 khac duoc giit ¢d dinh theo diéu kién tdi
wu trude d6. Cong suat vi song dugc khao sat
trong khoang 140 - 700 W, sir dung thoi gian tdi
wu, voi ché d6 van hanh gian doan (thodi gian birc
xa 13 10 gidy, khoang cach giita cac 1an buc xa la
10 giay). Sau xu 1y, dich chiét duoc ly tdm loai
cin va xac dinh ham luwong anthocyanin tong
bang phuong phéap vi sai pH (mg/gy). Phuong
phap vi soéng dugc ghi nhan c6 kha nang tang
hidu suat trich ly cac hop chat phenolic do tang
cuong pha v cau tric té bao va rat ngin thoi
gian chiét [9, 11].

2.2.2. Anh hudng cua siéu am dén trich ly
anthocyanin tir gap nép than

Anh huong cua cac théng sb siéu am dén
hiéu qua trich ly anthocyanin dugc khao sat thong
qua ba yéu té chinh bao gém: Bién do, thoi gian
siéu 4m va ty 1é nguyén liéu/dung méi. Trong tat
ca cac thi nghiém, mau (3 g) duoc trich ly bang
ethanol 60% (v/v) & pH = 2, sau d6 0 trong bé 6n
nhiét (55°C, 50 phut) trong diéu kién tranh anh
sang va ly tim dé loai bo can. Cu thé, bién do
siéu am dugc khao sat trong khoang 20 - 40%
(cong suét tdi da cua thiét bi siéu am dau do,
Sonics VCX 750) véi thoi gian xtr 1y 6 phat va ty
1¢ nguyén lidu/dung méi 1: 15 (w/v). Tiép theo,
thoi gian si€u am dugc khao sat tir 2 - 10 phut tai
bién do tdi wu thu dugc tir thi nghiém trude. Cudi
cung, ty 1€ nguyén liéu/dung moi dugc khao sat
trong khoang 1: 10 - 1: 30 (w/v) dudi cac diéu
kién siéu am toi wu. Ham luong anthocyanin tong
dugc xac dinh bang phuong phéap vi sai pH va
biéu thi theo mg/g chit kho (mg/g.). Phuong
phép siéu am dugc chung minh c6 kha ning tang
hiéu suét trich ly hop chat phenolic nhd hién
tuong cavitation, giup pha v& céu tric té bao va
ting cudng khuéch tan chat tan [11, 12].

2.2.3. Anh hwong ciia enzyme cellulase dén
trich ly anthocyanin tir gao nép than

Qua trinh trich ly anthocyanin c6 hd tro
enzyme (EAE) dugc tién hanh nham khao sat anh
huéng cia nong dd cellulase va thoi gian u
enzyme dén ham luong anthocyanin thu hdi. Mau
(2 g, tinh theo chat kho) dugc phdi trén véi
cellulase & cac muc 0,2 - 1,0% (w/w), bd sung
dém acetate pH 5,5 theo ty I¢ 1: 25 (w/v) va i &
45°C; thoi gian @ dugc cb dinh & 60 phat khi

52 NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026



KHOA HOC & CONG NGHE

khao sat néng do enzyme; ngugc lai, néng do
enzyme dugc gitt & muc tdi wu tir thi nghiém
trude khi khao sat thoi gian u (30 - 150 phat). Sau
giai doan tién xur 1y enzyme, b6 sung ethanol 96%
theo ty 1& 1: 10 (w/v), diéu chinh pH = 2 dé dat
néng d6 dung moéi xap xi 60% ethanol, sau d6
tiép tuc u & 55°C trong 50 phut trong diéu kién
tranh 4anh sang; dich chiét dugc ly tdm loai ba
trude khi phan tich. Him luong anthocyanin tong
dugc dinh luong bang phuong phap vi sai pH va
biéu thi theo mg/g,. Cach tiép can, dung
cellulase dugc lya chon do enzyme thuy phén

thanh té bao, hd tro giai phong chat mau va ting
khuéch tan chét tan, to d6 co thé cai thién hiéu
sut thu hoi anthocyanin so véi trich ly dung méi
don thuan [13, 14].

2.24. Toi uu hoa qua
anthocyanin tir gao nép than

trinh trich ly

Qua trinh tdi wu héa dua trén thiét ké Box-
Behnken véi ba yéu t6 bién doc lap 1a bién do
siéu am (X, %), thoi gian si€éu am (X», phut), ti 1€
nguyén li¢u/dung méi (X3, w/v). Thuc hién ma
hoéa cac mirc yéu td trén (Bang 1).

Bang 1. Ma héa cac mirc yeu t6 anh hwong dén qua trinh trich ly anthocyanln

Murc cac yéu t6
Céc yéu t6 anh hudng 1 0 1
Bién d6 si€u am (X, %) 20 30 40
Thoi gian siéu am (X, phtt) 2 6 10
Ty 1€ nguyén liéu/dung moi (X3, w/v) 1/10 1/20 1/30

Quy trinh tdi wu hoa diéu kién trich ly
anthocyanin tir gao nép than dugc thyc hién bang
phuong phap trich ly cho hiéu qua cao nhat da
sang loc (hd tro vi song, siéu 4m hoic hd tro
enzyme), sit dung thiét ké dap umg bé mit Box—
Behnken (BBD) [15]. M6 hinh hdi quy bac hai

dugc xdy dung theo dang tong quat
Y =bo + 2 b0:X; + 3 b X5 X + 3 bu X7
Trong d6: Y ham luong anthocyanin

(mg/gek); by 1a hang so b; 1a hé sb anh huong
tuyén tinh cua cac yeéu t6 Xi; by la hé s6 tuong tac
giita cac yéu td; b; 1a hé s anh hudng bac hai
(hiéu tng cong). Tir cac két qua phan tich phuong
sai (ANOVA), mo6 hinh dugc danh gia dua trén
cac thong s6 thong ké nhu: Hé sb twong quan R2,
h¢ s6 twong quan hiéu chinh (R?%;), gia tri p (p-
value) ctia md hinh, kiém dinh d6 pht hop (Lack
of Fit) va biéu dd bé mit dap tng (Response
Surface). Hé s6 R? cang gan 1 cho thay mirc do
phu hop cia mo hinh véi dir li€u thuc nghiém
cang cao, R? hi€u chinh phan anh mtc do giai
thich bién phu thudc da duoc hiéu chinh theo sb
lugng bién doc 1ap, giap danh gia mo hinh mot
cach chinh xac hon va tranh hién tugng qué khop.
Gia tri p nho hon 0,05 cho thdy mé hinh c6 ¥
nghia théng ké & mirc tin cay 95% [16].

2.3. Xac dinh ham luwgng anthocyanin

Ham lugng anthocyanin téng (mg/ gek) duge
xac dinh bang phuong phap vi sai pH. Do hap thy
cta dich chiét anthocyanin dugc do bang quang

pho UV - Vis tai budc song 520 nm. Ham luong
anthocyanin dugc tinh theo don vi tuong duong
cyanidin-3-glucoside dua trén cong thirc sau [17]:
AXDFxMWxV

eXL Xm

Trong do: A 1a (A imax- A#700) p=1 - (Ajmax- A
%700) pH — 45, DF 13 hé s6 pha loang; L 1a chiéu dai
cuvet (1 cm); MW 1a khéi luong phan tir cta
cyanidin 3-glucoside, MW = 449,2 g/mol; V 1a thé
tich dung dich mau sau pha lodng (mL); = 1a hé s6
hép thu mol (Lmol™.cm™), £ = 26.900 L.mol™.cm™;
m 13 khéi lvong mau (g)

Ham hrong anthocyanin (mg/g) =

2.4. Phwong phap xir 1y so liéu

Céc thi nghiém dugc tién hanh lap lai 3 1an.
S6 liéu thi nghiém duoc xir 1y bang phén mém
Microsoft Excel 2019 va phuong phap théng keé
ANOVA dugc xur 1y boi phan mém Minitab
2019 va tbi wu hoa duge xir Iy boi phan mém
JMP Pro 17.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huwéng vi séng dén trich ly
anthocyanin tir gao nép than

Cong suat va thoi gian vi song 13 hai thong s6
quan trong anh hudng truc tiép dén hiéu qua trich
ly anthocyanin, do chi ph01 dong thoi qua trinh
truyén nhiét va pha v& céu tric té bao. Két qua
khao sat & hinh 1 cho thiy, khi cong suét vi song
taing tor 140 W 1én 280 W, ham luogng
anthocyanin ting dang ké tir 7,54 + 0,17 lén
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10,12 + 0,22 mg/g ching té dugc rﬁng su gia
tang nang luong vi song da thic day qua trinh
khuech tan va giai phong anthocyanin khoi ma
tran té bao. Tuy nhién, khi tiép tuc ting cong suét
1én 420 - 560 W, ham lugng anthocyanin giam rd
rét. Hién twong nay co thé duoc giai thich do
cuong d6 vi song cao lam tang nhanh nhiét d¢ he,

mic du ban dau giap ting hiéu suét trich ly,
12 -
10 -

(mg/gCK)

Ham lugng anthocyanin
o N B (o] o

10 15 20 25 30

Thaoi gian visong (giay)
(a)

nhung dong thoi ciing thuc ddy qua trinh phan
hiy nhiét cta anthocyanin — mot hop chéat nhay
cam vd&i nhiét, dac biét do sy hién dién cua cac
nhom glycoside trong cdu trac phan tir [18]. Két
qua nay phu hop v6i két qua nghién ctu cia
N.Pap va cs (2013), khi diéu kién vi song trung
binh cho hiéu suat thu hdi anthocyanin cao nhat

tr qua mam x6i den [19].
12 -

10 4

i

Céng suét vi séng (W)
(b)

(mg/gCK)

Ham Iuwgng anthocyanin
o N B [} [++]

Hinh 1. Anh hwéng ciia cong suit (a) va thoi gian (b) vi song dén qua trinh trich ly anthocyanin

Bén canh do6, thoi gian vi song cling thé hién
anh huong tuong tu dén hiéu suat trich ly. Khi
thoi gian tang to 10 - 15 gidy, ham luong
anthocyanin tang tur 5,16 + 0,25 1én 7,14 £ 0,09
mg/ge; tuy nhién, khi kéo dai thoi gian xtr 1y dén
20 - 30 gidy, ham lugng anthocyanin ¢6 xu hudng
giam. Piéu nay cho thay, viéc kéo dai thoi gian vi
song vuot ngudng t6i uu din dén tich Ity nhiét
qua mirc trong hé, lam ting 4p sudt ndi bao va
gay phé hity ciu triic t& bao mot cach khong kiém
soat, ddng thoi thuc day sy thoai hoa cac hop chat
nhay nhiét nhu anthocyanin. Ngoai ra, su gia tang
hing s6 dién moi ctia dung moi dudi tic dong vi
song ciing lam gia tang tuong tic nang luong,
g6p phan giy phan huy hop chat muc tiéu trude
khi duoc thu nhan hoan toan [19]. Do dé, viée toi
wu ddng thoi cong suét va thoi gian vi song 1a can
thiét nham dat hidu qua trich ly cao nhat trong khi
van duy tri duoc tinh 6n dinh ctia anthocyanin.

3.2. Anh huéng séng siéu am dén trich ly
anthocyanin tir gao nép than

b

anthocyanin (mg/g)

Ham lrong

7

KV thuat si€u am dugc xem 1a mdt phuong
phap hiéu qua trong trich ly cac hop chit tu nhién
tr nguyén li€u thuc vat nho kha nang ting cuong
hién twong xam thuc (cavitation), pha v& ciu tric
té bao va thiic ddy qua trinh khuéch tan chét tan.
Két qua & hinh 2 cho thdy, cic thong s k¥ thuat
nhu bién dd si€u am, thoi gian xu 1y va ty 1€
nguyén liéu/dung méi c6 anh huong dang ké dén
hiéu suit thu hoi anthocyanin. Cu thé, khi ting
bién d6 siéu am to 20% 1én 30%, ham luong
anthocyanin tang va dat gia tri cao nhat tai 30%
(0,854 + 0,018 mg/gy); tuy nhién, khi tiép tuc
tang 1én 40%, ham luong giam xudng 0,732 =+
0,017 mg/gc. Diéu nay c6 thé giai thich, do &
murc bién do t6i wru, hidu tmg xam thyc gitp pha
v& thanh té bao hiéu qua va ting cudng truyén
khéi, trong khi bién d6 qua cao 1am gia tang nhiét
d6 va ap sudt cuc bo, din dén su suy thoai
anthocyanin [20, 21].

Théni gian siéu am (phat)

B

118 1:20 1:28
Ti I nguyén ligu:dung méi (w/v)

C

1:30

Hinh 2. Anh hwéng ciia bién dd siéu 4m (A), thoi gian si€u 4m (B), ti 1€ nguyén li€u/dung méi (C)
dén qua trinh trich ly anthocyanin

54

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026



KHOA HOC & CONG NGHE

Tuong tu, thoi gian siéu am cling anh hudng
16 rét dén hidu suét trich ly. Khi tang thoi gian tir
2 lén 6 phut, ham lugng anthocyanin tang tir
0,746 + 0,029 1én 0,866 + 0,020 mg/gc, nhung
giam xuéng 0,815 + 0,010 mg/g khi keo dai dén
8 phut. Két qua nay cho thay, thoi gian xu ly qua
dai c6 thé gay phan hay cac hop chat nhay nhiét
nhu anthocyanin, lam giam hiéu qua thu hoi [22].
Xu huéng nay phu hop véi cac két qua nghién
ctru trude day, trong d6 thoi gian siéu am ti uu
thudng nam trong khoang 5 - 6 phat déi véi cac
nguyén li¢u giau anthocyanin [23, 24].

Bén canh do, ty 1& nguyén liéu/dung moi
cling la yeu t5 quan trong anh huong dén qua
trinh khuéch tan. Khi tang ty 1& tir 1/10 1én 1/25
(w/v), ham lugng anthocyanin tang tu 0,727 +
0,021 1én 0,934 £ 0,019 mg/gc, sau do giam nhe
khi tang 1én 1/30 (w/v). Hién tuong nay co thé
duoc giai thich boi su gia ting chénh 1éch nong
do gitra pha ran va dung méi gitp thuc day qua
trinh khuéch tan; tuy nhién, khi luong dung moi
qua 16n, dich chiét bi pha lodng, 1am giam hiéu
qua thu hoi. Nhu vay, diéu kién siéu am t6i vu dé
trich ly anthocyanin trong nghién ctru nay la bién
do 30%, thoi gian 6 phat va ty 1€ nguyén
liéu/dung méi 1/25 (w/v), véi ham lugng
anthocyanin dat 0,934 + 0,019 mg/g.. Cac diéu
kién ndy dam bao can bang giira hiéu qua pha v&
cAu tric t& bao va han ché su suy thoai cia
anthocyanin, qua d6 nang cao hiéu suét trich ly va
duy tri chat lugng dich chiét.

3.3. Anh huéng enzyme dén trich ly
anthocyanin tir gao nép than

Viéc str dung enzyme hd trg trong qua trinh
trich ly da trd nén pho bién nho kha niang xuc tac
sinh hoc hiéu qua, giup pha v& ciu trac thanh té
bao thue vat va giai phong cac hgp chéat muyc tiéu.
Két qua anh huéng ciia ndng do enzyme va thoi
gian U dén qua trinh trich ly anthocyanin tir gao
nép than dugc thé hién & hinh 3.

Viéc sit dung enzyme trong trich ly
anthocyanin dugc chirng minh 1a mot phuong
phap hiéu qua nho kha nang xuc tac sinh hoc gitp
pha v& cdu trac thanh té bao va giai phong cac
hop chit ndi bao, tir do nang cao hiéu suét thu hoi
va chit luong dich chiét. Két quad & hinh 3 cho
thiy nong d0 enzyme cellulase co6 anh hudng
dang ké dén ham luong anthocyanin. Cuy thé, khi

néng do enzyme ting tir 0,2% 1én 0,8%, ham
luong anthocyanin ting va dat gia tri cao nhat tai
0,8% (0,539 + 0,007 mg/ge); tuy nhién, khi tiép
tuc tang 1én 1%, su gia tang khong con c6 ¥ nghia
(0,541 + 0,012 mg/g.). Piéu nay co thé giai thich
do khi dat dén ngudng bdo hoa co chat, toc do
phan tmg enzyme khong tiép tuc ting, trong khi
luong enzyme du thira co thé 1am thay d6i cau
traic md va kéo theo su giai phong cac hop chit
khong mong mudn, anh huong dén do tinh khiét
ctia dich chiét [25]. Két qua nay tuong dong voi
cac két qua nghién ctru trudc, mac du noéng do
enzyme t6i uu c6 thé thay ddi tuy theo nguyén
liéu va loai enzyme sur dung [26, 27].
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Hinh 3. Anh huéng ciia nong do enzyme (A) va
thoi gian 1 (B)
dén qua trinh trich ly anthocyanin

Bén canh d6, thoi gian 0 enzyme ciing 13 yéu
t6 quan trong anh huong dén hiéu qua trich ly.
Khi tang thoi gian @ tr 30 dén 120 phat, ham
luong anthocyanin tang dang ké va dat cuc dai tai
120 phat (0,657 + 0,014 mg/gq); tuy nhién, khi
kéo dai dén 150 phut, ham luong giam xudng con
0,568 + 0,013 mg/gy. Xu hudng nay phan anh
dac dlem dong hoc cua phan Ung enzyme, trong
do can mot khoang thoi gian du dai de enzyme
tiép xuc va thity phan céu trac thanh té bao. Tuy
nhién, thoi gian xtr 1y kéo dai ¢6 thé din dén su
suy giam hoat tinh enzyme, gia tang qua trinh oxy
hoa va phan hiy thi cap cia anthocyanin, lam
giam hiéu suat thu hoi [28]. Két qua nay phu hop
v6i cac két qua nghién ctru trude day, trong do
thoi gian xtr Iy enzyme ti uu thudng nam trong
khoang 1-2 gio tuy thudc vao hé enzyme va
nguyén liéu [29, 30]. Tir két qua cho thay, diéu
kién t6i wu cho qua trinh trich ly anthocyanin c6
hd tro enzyme 1a ndng do cellulase 0,8% két hop
v6i thoi gian G 120 phit. Cac diéu kién nay dam
bao hiéu qua pha v& cdu tric té bao, tdi da hoa
kha niang giai phong anthocyanin dong thoi han
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che su suy thoai hop chat, ‘qua d6 nang cao hi¢u
suét va chat luong dich chiét.

3.4. T6i wu héa trich ly anthocyanin tir gao
nép than

Sau khi khao sat trén hai phuong phap trich

dat hi¢u qua cao nhét. Vi thé, tién hanh t6i vu hoa
diéu kién trich ly anthocyanin ¢6 hd trg sidu 4m
nham nang cao hiéu suét trich ly anthocyanin tir
gao nép than va st dung phan mém JMP Pro 17
v6i phuong phap bé mat dap tmg (RSM) thiét ké
theo m6 hinh Box Behnken thu dugc 15 thuc

ly anthocyanin tir gao nép than 1a trich ly c6 hd
tro vi song, siéu am va trich ly c6 hd trg enzyme
cho thay phuong phap trich ly ¢6 hd trg siéu 4m

Bing 2. Thiét ké thue nghiém va két qua

nghiém v6i ham muyc tiéu la ham luong
anthocyanin (mg/g.x) (Bang 2).

Thi nghiém X, X, X3 Y (mg/ge)
1 -1 -1 0 0,756
5 q T 0 0.782
3 T q 0 0.803
4 +1 +1 0 0,915
5 0 -1 -1 0,778
6 0 -1 +1 0,876
7 0 +1 -1 0,893
8 0 +1 +1 0,837
9 -1 0 -1 0,735
10 +1 0 -1 0,784
11 -1 0 +1 0,822
12 +1 0 +1 0,874
13 0 0 0 0,952
14 0 0 0 0,941
15 0 0 0 0,971

Phan tich phuong sai duoc ding dé déanh gia anh hudng tuyén tinh, binh phuong cua cac bién
murc d6 phu hop ctia mé hinh. Két qua phan tich  doc lap, su twong tac cua cac bién va cac hé sb
ANOVA bang phan mém JMP Pro 17 cho thdy sy hdi quy duoc thé hién ¢ bang 3.

Bang 3. Két qua phan tich phwong sai clia phwong trinh hdi qu

Nguon DF T6n binh phuong | Trung binh binh phuong P-value
M6 hinh 9 0,07597552 0,008442
Sai 50 5 0,00399942 0,000800 0,0092*
Tong hiéu chinh 14 0,07997493
b6 khong phu hop 3 0,00353875 0,001180 5,1212
ctia mo hinh
Sai sO thuan 2 0,00046067 0,000230 0,1677
Tong sai s6 5 0,00399942
Bing 4. Gia tri wéc lwong cac hé s6 hdi quy ciia mé hinh du doan ham luong anthocyanin
Ngudn DF Ton binh phuong | Trung binh binh phuong P-value
M6 hinh 9 0,07597552 0,008442
Sai s6 5 0,00399942 0,000800 0,0092*
Tong hi¢u chinh 14 0,07997493
b0 khong phu 3 0,00353875 0,001180 5,1212
hop cua mo hinh
Sai s6 thuan 2 0,00046067 0,000230 0,1677
Tong sai sO 5 0,00399942

Két qua & bang 4 cho thiy cac yéu td tuyén
tinh gém bién do siéu am (X,), thoi gian siéu am
(X») va ty 18 nguyén liéu/dung méi (X3) déu co
anh huong c6 y nghia dén ham luong

Do vay, phan tich ¥ nghia cac h¢ sO hodi quy
tim phuong trinh hoi quy cé dang nhu sau:

¥ = 0955 +0035K, + 00278, +0027K, - 00398, - 00928, - 00498, - 005K,
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anthocyanin (p < 0,05). Nguoc lai, cac tuong tac
XX, va X, X3 khong c6 y nghia thong ké (p >
0,05) va duoc loai khdi mo hinh. Hé sb tuong tac
X,X5 va cac hé $b bac hai (X2, X2, X3?) déu ¢co v

Bién d¢ siéu am

Thdi gian Bién do siéu am

Ham lugng anthocyanin
Ham lugng anthocyanin

Ham lugng anthocyanin

A)

nghia (p < 0,05) va mang gi4 tri 4m, cho thy su
ton tai cua diém cyc dai va xu hudéng giam ham
luong anthocyanin khi cac bién vuot qua gid tri
to1 uu.

Ti lé NL/DM Thdi gian

Ti Ié NL/DM

Ham lugng anthocyanin

Ham lugng anthocyanin
Ham lugng anthocyanin

Th ¢ o
0 5 %
.‘9‘60 \\e“\\'l

)

Hinh 4. M6 hinh bé mit dap ung thé hién anh huéng ciia cac yéu to, (A) bién dd (%) va thoi gian
siéu am (phut), (B) Bién do (%) va ti 1€ NL/DM (w/v), (C) Thoi gian (phut) va ti 1€ NL/DM (w/v)

0918919

Desirability

onN < o 0 oo w O wnw 00 wn

o v o u v
N N m m ¥ 0 e - AN ™ N oo
106

Blén (TE)J T\ 18 I;JL'/DJM
Hinh 5. M6 hinh du doan ham lwgng
anthocyanin

Phan tich phuong sai (ANOVA) dugc st
dung nhim danh gia mirc d6 phu hop ciia mé
hinh hoi quy bac hai trong thiét ké Box -
Behnken. Két qua cho thdy, mé hinh c¢6 ¥ nghia
théng ké v6i gia tri p nho hon 0,05, dong thoi hé
s6 xac dinh R*= 0,95 ching t6 95% su bién thién
ciia ham luong anthocyanin duoc giai thich boi
mé hinh, dap Gng yéu cau vé do phu hop theo
Guan va Yao (2008) [31]. Kiém dinh Lack-of-Fit
khong ¢6 ¥ nghia (p = 5,1212 > 0,05), cho thay
khong co su sai khac dang ké gitta gia tri du doan
va thuc nghiém, khéng dinh tinh phu hop va do
tin cay cua mo hinh.

Tir m6 hinh hdi quy thu dugc, didu kién tdi wu
duoc xac dinh vdi bién do si€u am 31,73%, thoi
gian siéu am 6,97 phut va ty 1€ nguyén liéu/dung
moi 1/21,62 (w/v), tai d6 ham lugng anthocyanin
dat gia tri cuc dai 0,964 mg/gq. Két qua moé phong
bé mit dap tng (Hinh 4) cho thy ca ba yéu t6 déu
anh huong dang ké dén qua trinh trich ly. Cu thé,

0,75

Thol gian Desirability

sy gia tang bién do siéu dm lam tang hiéu ng
cavitation, thiic ddy ph4 v& thanh té bao va ting
kha nang khuéch tan; trong khi do, ty 1¢ dung mé1
16n hon giup tang gradient nong do, tir do nang
cao hiéu sudt trich ly [32]. Tuy nhién, khi cac yéu
t6 ndy vuot qua ngudng t6i uu hodc két hop ¢ mirc
cao, hién tuong phan huy anthocyanln va trang
thai cén bang khuéch tan xay ra, din dén giam
hiéu suat thu hoi [33]. Két qua kiém chtng thuc
nghiém tai diéu kién t6i wu cho thay ham luong
anthocyanin dat 0,945 + 0,028 mg/g, sai léch
1,97% so voi gia tri dy doan (0,964 mg/gu) (Hinh
5), nhé hon 5%. Piéu nay ching t6 mo hinh h01
quy c6 d6 chinh x4c cao va kha nang du doan tét,
pht hop cho viéc t6i wu hoa qua trinh trich ly
anthocyanin tir gao nép than.

4. KET LUAN

Nghién ctru di ching minh ring phuong
phép trich ly c¢6 hd tro siéu am 1a hiéu qua hon
trong viéc thu nhan anthocyanin tir gao nép than
s0 vOi cac phuong phap vi song va enzyme. Cac
yéu t6 cong nghé nhu: Bién d6 siéu 4m, thoi gian
xu ly va ty 1& nguyén liéu/dung moi déu c6 anh
huong dang ké dén hiéu suit trich ly. Théng qua
thiét ké Box - Behnken va mo hinh bé mat dap
g, diéu kién toi wu da duoc xac dinh véi ham
luong anthocyanin dat 0,964 mg/g.. Két qua
kiém chiémg thuc nghiém cho thay do sai léch (<
5%), khang dinh d6 tin cdy va kha nang du doan
cia mO hinh. Nhin chung, vi¢c tdi wu hoa cac
thong sb siéu am khoéng chi gitip ning cao hiéu
sut trich ly ma con gop phan duy tri tinh 6n dinh
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ctia anthocyanin. Két qua nghién ctru gép phan
cung cép co sO khoa hoc cho viéc dinh hudng lya
chon phuong phép trich ly anthocyanin tir gao
nép than, 1am tién dé cho cac nghién ctru tiép theo
huéng t6i phat trién san pham c6 gia tri gia tang.
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OPTIMIZATION OF ANTHOCYANIN EXTRACTION FROM BLACK GLUTINOUS RICE
(Oryza rufipogon)
Le Thi Hong Anh', Nguyen Le Tram', Hoang Thi Ngoc Nhon'
"Ho Chi Minh City University of Industry and Trade
Abstract

This study aimed to evaluate the effects of different extraction techniques, including microwave-
assisted extraction (MAE), ultrasound-assisted extraction (UAE), and enzyme-assisted extraction
(EAE), on the recovery and optimization of anthocyanins from black glutinous rice (Oryza
rufipogon). The results indicated that UAE achieved the highest efficiency and was therefore
selected for further optimization using a Box-Behnken design combined with response surface
methodology. The optimal conditions were determined as ultrasound amplitude of 31.73%,
extraction time of 6.97 min, and solid-to-solvent ratio of 1/21.62 (w/v), under which the
anthocyanin content reached 0.964 mg/g dry weight. Experimental validation yielded 0.945 + 0.028
mg/g dry weight, with a deviation of less than 5% from the predicted value. These findings confirm
the potential of UAE combined with statistical optimization in enhancing anthocyanin recovery
from black glutinous rice, contributing to the development of high-value food and pharmaceutical

products.

Keywords: Anthocyanin, enzyme, black glutinous rice, Oryza rufipogon, microwave, ultrasound.
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TOI UU HOA QUY TRINH CHIET XUAT TRONG DIEU CHE
CAO LA GIANG (Aganonerion polymorphum Pierre
ex Spire] BANG MO HINH BOX-BEHNKEN

Phui Thi Thanh Khiét"",

Trwong Thi Ta Tran', Tran Viét Quyén’,
Kong Narin', Lé Thai Anh Thu?

" Khoa Khoa hoc Thuc phcfm va Svc khoe, Truong Pai hoc Kién Giang

? Khoa K7 thudt va Cong nghé, Truong Cao ding Cong dong Pong Thdp

"Email: pttkhiet@vnkgu.edu.vn

TOM TAT

Nghién ctru thyc hién toi uu hoa quy trinh chiét xuat polyphenol téng (TPC) va flavonoid tong
(TEC) trong diéu ché cao 12 giang (Aganonerion polymorphum Pierre ex Spire). Thi nghiém dugc
thiét ké theo phuong phap bé mit dap tng (RSM) duya trén thiét ke Box-Behnken (BBD), ba bién
khao sat bao gom: Nong do ethanol (50 - 90%); ty 18 dung moi: mau (10: 1 - 20: 1, mL/g) va thoi
gian siéu am (5 - 15 phut), chi tiéu theo doi ham lugng TPC (mg GAE/g CK) va TFC (mg QE/g
CK). Két qua cho thay, mo hinh 0 ¥ nghia thong ké cao (Pqe < 0,0001), gia tri Lack-of-fit > 0,05
(Prpc =0, 069 Prc=0 219) he ) Xac dinh R?> 98% & ca hai mé hinh, qua dé chiing t6 mo6 hinh
phu hop va 6n dinh. Cac yéu to tuyén tinh béc hai va tuong tac déu anh huong dang ké dén hiéu
suét chiét, thé hién tinh phi tuyen va su ton tai diém cuc dai trong vung khéo sat. Piéu kién chiét
xuét t6i wru dugc xac dinh 1a ethanol 73%, ty 1€ dung moi: mau 16: 1 (mL/ g) va thoi gian siéu &m
10,5 phut. Kiém chimg thyc nghiém bang kiém dinh hai phia (1 # Ho) cho thay tinh chinh xdc cua
md hinh dy doan. Két qua trén 1a thong tin khoa hoc tin cdy nham phat trién quy trinh san xuat cao

gidu hop chat sinh hoc.

Tiwr khoa: Cao la giang, Box-Behnken, flavonoids, polyphenols, song siéu am.

1. BAT VAN BE

La giang (Aganonerion polymorphum Pierre
ex Spire) 1a cay duoc li¢u thudc ho Apocynaceae
[1], loai day leo phan bd rong & khu vuc Dong
Nam A nhu: Thai Lan, Campuchia, Lao va Viét
Nam [2]. Trong y hoc dan gian ¢ Viét Nam, la
giang duoc st dung truyén théng nhu mot loai
rau hodc thubc. Cac nghién ctru hoa hoc da cong
b cho thiy, 14 giang chita nhiéu nhom hop chét
sinh hoc quan trong nhu: Triterpenoid (ddc biét
axit ursolic), alkaloid, steroid, glycosid tim,
saponin, coumarin va cac hop chat phenolic [3,
4]. Trong 06, hop chit phenolic va flavonoid 1a
hai nhém ndi bat, thuong duoc dinh luong dudi
dang TPC va TFC, dong vai trd quan trong trong
hoat tinh chéng oxy héa va thé hién hoat tinh
khang [5]. Trong nhimg nim gin day, viéc
nghién ciru va khai thac cac hop chét sinh hoc tir
thuc vét da trd thanh xu hudng ndi bat trong linh
vuc duoc lidu va thyc phim chirc niang. TPC va
TFC 14 nhitng nhém hop chit quan trong, ¢6 hoat

tinh chéng oxy héa manh, gop phan nang cao gia
tri sinh hoc cua cac san pham chiét xuat tur thuc
vat. Nhiéu nghién ctru da ching minh rang, hiéu
qua chiét xuat TPC va TFC phu thudc dang ké
vao cac yéu to cong nghé nhu nong d6 dung moi
ethanol [6,7], ty 1&é dung moi: Mau [8] va thoi
gian siéu am [9].

Phuong phap bé mit dép ung két hop véi mo
hinh thiét ké thi nghiém Box-Behnken di duoc
g dung rong rai nham tdi wu hoa qua trinh chiét
xuat hop chét sinh hoc [10, 11]. M6 hinh danh gia
dong thoi sy tuong tac phi tuyén gilra cac yéu to
xéc dinh ving diéu kién t6i wu, ddng thoi giam sd
luong thi nghiém can thiét so v&i cac phuong
phap truyén thong [12]. Hién nay, cac nghién ctru
vé 14 giang chi ding lai & viéc mo ta thanh phan
hoa hoc va hoat tinh sinh hoc [3, 4] ma chua co6
cong bd vé toi wu hoa qua trinh chiét xuat TPC va
TFC trong diéu ché cao. Xu hudng nghién ciru
hién nay cho thay, viéc két hop siéu am hd trg véi
mod hinh Box-Behnken 1a phuong phap hiéu qua
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dé nang cao hiéu suét chlét Xuit va phan tich su
tuong tac giita cac yéu to cong nghé [6, 8]. Do
do, nghién ctru nay la can thiét nham chuan hoa
quy trinh san xuat cao tir 14 giang, gop phan phat
trién ngudn nguyén liéu duoc lidu va thuc pham
chtric nang c6 gia tri.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vit liéu, hoa chit va thiét bi

Nguyén liéu: La giang dugc thu hai vao thang
4 nam 2025 ta1 xa GO Quao, tinh An Glang Sau
khi thu hai, mau dugc van chuyén vé phong thi
nghiém Truong Pai hoc Kién Giang, rira sach dé
rao nudc. La dugc sdy bang phuong phap nhiét
d6i Iuu & 55°C cho dén khi dat do 4m 9 + 1%.
Mau khé dugc nghién thanh bot min va bao quan
o0 -18°C, st dung lam nguyén liéu cho cac thi
nghiém.

Céc hoa chét sir dung gdm: Folin-Ciocalteu’s
phenol reagent (2N, Duc); Na,CO; (99,8%,
Xilong, Trung Qudc); AlC13.6H,0 (98%, Xilong,
Trung Qudc); NaNO, (99%, Xilong, Trung
Qudc); NaOH (96%, Xilong, Trung Qudc);
ethanol (99,5%, Xilong, Trung Qudc); methanol
(99,5%, Xilong, Trung Qudc).

Thiét bi, dung cu: Tu sdy nhiét d6i luu (dung
tich 108 lit, UF110Memmert, Pirc); bé ria siéu
am (18 lit, Elma S180H, Duc); may ly tam
(Rotofix 32A, Hettich, Pirc); may quang phd UV-

vis (UV 1800, Shimadzu, Nhat Ban); can séy am
(MS70, A&D, Nhat Ban); may c6 quay chan
khong (EV400, LabTech, Han Quéc).

2.2. Phuong phap nghién ciru

2.2.1. Bé tri thi nghiém

Can 20 g bot 1a giang cho vao binh tam giac
500 ml ¢6 nham c6 nit day. Cho ethanol vao binh
tam giac lac nhe cho miu ngap trong dung moéi,
dit binh tam giac vao bé rira siéu am tién hanh
danh song siéu 4m tan sé 37 kHz ¢ dinh nhiét do
55°C. Sau d6, mau duoc ly tam 6.000 vong trong
15 phat, dich chiét thu duoc dung thiét bi ¢ quay
chan khéng quay & ap suit 150 + 1 mbar, nhiét do
55°C, tbc d6 quay 200 rpm. Cao thu dugc tién
hanh phan tich céc chi tiéu theo dai.

Yéu té khao sat: Nong d6 ethanol trich ly 50 -
90%; ty 1& dung moi : mau 10: 1 - 20: 1 mL/g;
thoi gian si€u &m 5 - 15 phat. Chi tiéu theo doi
gom: Ham luong TPC (mg GAE/g CK) va TFC
(mg QE/g CK).

2.2.2. Thiét ké mé hinh héa thi nghiém

Str dung phuong phap bé mit dap ung thiét
ké theo mo hinh Box-Behnken vé6i 3 yéu to doc
1ap bao gom: Nong d6 moéi ethanol trich ly (X);
ty 1& dung moi: mau (X»), thoi gian siéu am (X3),
thi nghiém thyc hién & 3 muc do khio sat -1
(thdp); 0 (co s6); +1 (cao), pham vi va mirc do
cac bién dugc bd tri nhu trong bang 1.

Bang 1. Ma tran thuc nghiém Box-Behnken véi 3 yéu to

Yéu td DPon vi Bién ma hoa Mirc ma hoa
-1 0 +1
Nong d6 ethanol % X, 50 70 90
Dung méi : mau mL/g Xz 10:1 15:1 20:1
Thoi gian si€éu am Phut X3 5 10 15

Phin mém théng ké Statgraphic duoc su
dung phan tich va lya chon mo6 hinh phu hgp cho
cac dir licu thu dugc. Muc dd tuong thich cua mo
hinh duoc kiém dinh va danh gia bang phuong
phap phan tich phuong sai ANOVA. Phuong
trinh hoi quy bac hai duoc xdy dung bang phan
mém Statgraphic. Phuong trinh hdi quy c6 dang:
Y =Bo + Br*Xy + Bo* X + B3* X5 + B * X FX +
B*Xo*Xy + Bi3*X3*X3  + X *Xy o+
Br3* X * X5 + Pos*Xo* X3

Trong d6: Y 14 bién phu thudc; B, 1a hé s6 hoi
quy tai tam; By, B2, B3 1a hé 5O tuyén tinh; B11, P22,

Bs 1a hé sO binh phuong; Bi, Bis, o3 1a hé s0
tuong tac; X;, X, X3 la bién doc lap.

2.2.3. Phuong phap phan tich TPC va TFC

Polyphenol tong dugc xac dinh bang phuong
phap Folin-Ciocalteu [3]. Gia tri mét d0 quang
dugc do tai budc song 765 nm bang quang pho
UV-vis. Ham lugng polyphenol c6 trong mau
duogc tinh theo ham lugng gallic axit (GAE) theo
phuong trinh dudng chuan hinh 1.

Flavonoid tong dugc xac dinh bang phuong
phap phan mg tao mau vo1 AlCl; [4]. Gia tri mét
dd quang dugc do tai budc song 510 nm bang
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quang phé UV-vis. Ham lugng flavonoid cé trong
mau dugc tinh theo ham lugng quercetin (QE)

2 -
)
215  y=00262x+0,0558
S R? = 0,9964
g 1
o
S 05
O
a

(e

0 10 20 30 40 50 60
Nong do GAE (ug/mL)
Hinh 1. Do thi dwong chuan gallic axit

3. KET QUA NGHIEN CUU VA THAO LUAN

M6 hinh BBD thudc nhém RSM duoc lua
chon nham khao sat anh huong dong thoi cia
nhiéu yéu t6 (X) dén cac bién dap tmg (Y). Mb
hinh danh gia tic dong riéng 1é cua timg yéu tb
dén cac bién dap ung, xac dinh tuong tac hai
chiéu va ba chiéu giita cac yéu té va xay dung
phuong trinh hdi quy bac hai dé mo phong bé
mit dap ung, tir 46 t6i wu hoa dap tng cho qua

theo phuong trinh duong chuan hinh 2.

04 -
g

S 03

©

g 0,2

:3" o1 y =0,0013x + 0,0041
2 R2 = 10,9992

(=}

0 50 100 150 200
Nong d6 QE (ug/mL)
Hinh 2. Do thi dwong chuin quercetin
trinh trich ly TPC va TFC trong diéu ché cao
14 giang.

250 300

3.1. Phwong trinh hdi quy

M6 hinh BBD duoc x4y dung voi ba yéu tb
lién tuc: Nong do ethanol (50 - 90%); ty 1& dung
moi : mau (10: 1 - 20: 1 mL/g) va thoi gian siéu
am (5 - 15 phat). Thiét ké gdm 17 nghiém thic,
trong d6 ¢6 5 1an lap lai tai diém trung tdm. Bang
2 trinh bay két qua ham luong TPC va TFC trong
cao la giang.

Bang 2. Ham lwgng TPC, TFC theo m6 hinh BBD

‘}(1 )(2 }(3 Y{1 7(2
STT I\eI?lEa %1 Sf) Dung mdi : Mau Thoi gian TPC TFC
(%) (mL/g) siéu am (phut) | (mg GAE/g CK) (mg QE/g CK)
1 70 10: 1 5 23,776 18,280
2 70 15:1 10 51,990 21,484
3 90 15:1 5 26,334 18,639
4 70 15:1 10 53,264 21,721
5 90 15:1 15 44,639 17,036
6 50 20: 1 10 28,679 16,946
7 50 15:1 15 26,164 18,390
8 70 10: 1 15 41,807 18,080
9 70 15:1 10 56,096 21,166
10 70 20: 1 15 32,690 20,209
11 90 10: 1 10 30,883 17,284
12 70 15:1 10 55,570 21,577
13 70 20: 1 5 37,853 18,725
14 70 15:1 10 54,771 21,204
15 90 20: 1 10 42,940 20,000
16 50 10: 1 10 27,103 17,511
17 50 15:1 5 24,969 16,088

Két qua phan tich thong ké ANOVA (Bang
3) cho thay, mé hinh thi nghiém duoc xay dung
c6 ¥ nghia thong ké rat cao véi gia tri P-Value
ctia mo hinh (Model) < 0,0001. Piéu nay khang

dinh ring, m6 hinh phu hop dé du doan va tdi wu

hoa qua trinh trich ly TPC va TFC tur 14 giang.
Péi v6i ham lugng TPC, cac yéu td bac mot

(X;: Nong d6 ethanol, X,: Ty 1& dung méi :
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mau, X5: Thoi gian si€u am) c6 P-Value < 0,05,
cho thiy ca ba yéu t6 tuyén tinh dong gop dang
ké vao mo hinh. Trong do, nong do ethanol (X;)
c6 anh huéng manh nhat, 1a yéu t6 quyét dinh
kha nang hoa tan polyphenol. Thoi gian siéu am
(X3) gitr vai tro quan trong trong viéc pha v&
cu trac té bao, giai phong polyphenol, trong
khi ty 1& dung méi : mau (X,) anh huong dén
kha nang khuéch tan va hoa tan hop chét
phenolic. Céc yeu to bac hai (XX, XzXz,
X3X3) co6 P- Value rat nho, ching minh moi
quan hé phi tuyén tinh giita cac bién va TPC,
nghia 1a hiéu qua trich ly dat cuc dai & mot
khoang t6i vu thay vi ting tuyén tinh. Cac yéu
t6 tuong tac (X, Xs, XXz, X2X3) ¢6 P-Value <
0,05, cho thiy qua trinh trich ly TPC trong la
giang c6 sy tac dong cua da yeu t6 va phu thudc
vao sy phdi hop giira cac yéu tb tuong tac. Pbi
v6éi ham luong TFC, cac yéu té bic mot X1,
X5, X3) €6 P-Value < 0,05, chimg minh cac yéu
td anh huong dang ké den kha nédng trich ly
flavonoid. Trong do, nong do ethanol (X, P-
Value = 0,004) va ty 1& dung moi: Mau (Xa, P-
Value = 0,002) c6 anh hudong manh nhat, quyét
dinh kha ning hoa tan va khuéch tan hop chit
flavonoid. Thoi gian siéu am (X3, P-Value =
0,043) anh huong nhung mirc do thap hon, cho
thay hiéu qua siéu 4m phu thude vao sy phbi
hop v6i dung méi. Cac yéu t6 bac hai (XX,
XX, X3X3) c6 P-Value rat nhoé, qua do khang
dinh méi quan hé phi tuyén tinh cua cac yéu tb
nay. Cac tuong tac (X;X,, X;X3, X2X3) déu co
P-Value < 0,05, chimg minh su két hop giita

cac yéu t6 c6 anh huong dang ké dén hiéu qua
chiét xuat TFC.

Két qua phan tich ANOVA (Bang 3) thé hién
dd tin cay va chinh xac ciia mo hinh thong qua
cac gia tri Lack-of-fit (TPC, P-Value = 0,069 >
0,05; TFC, P-Value = 0,219 > 0,05), chiing minh
md hinh khong c6 sai léch dang ké qua d6 phan
anh t6t mdi quan hé gitra cac bién doc 1ap (ndng
do ethanol, ty 1€ dung moi: Mau, thoi gian siéu
am) va bién phu thudc (TPC va TFC); gia tri R? >
95% (TPC, R? = 99,293%; TFC, R? = 98,875%),
cho thdy mo hinh giai thich gan nhu toan bd bién
thién cia dir liéu, trong khi Adjusted R? (TPC,
Adjusted R? = 98,385%; TFC, Adjusted R* =
97,430%) c6 su chénh 1é€ch nho (< 2%) so voi R?,
khang dinh mé hinh 6n dinh.

Bén canh cac chi sb truyén théng nhu R2, R?
diéu chinh va Lack-of-fit, viéc danh gia thém
Adequate Precision (AP) va Coefficient of
Variation (CV) ching minh thém vé do tin cay
ciia md hinh. Két qua cho thiy, AP cua TPC va
TFC lan luot dat 58,1 va 90,1, déu vuot xa
ngudng chap nhan 4, chimg minh kha nang phan
biét nhidu rit cao. Pdng thoi, CV cua TPC
(1,69%) va TFC (1,11%) déu thap hon nhiéu so
v6i ngudng 10%, phan anh dit liéu 6n dinh va mo
hinh ¢6 d6 chinh xac cao. Nhu vay, su két hop
giita cac chi sd truyén thdng va cac chi sd b trg
nay khang dinh ring, mé hinh Box-Behnken
khong chi phi hop vé mit toan hoc ma con c6
kha nang du doan on dinh, nang cao gia tri ung
dung thuc tién va hoc thuat ctia nghién ctru.

Bang 3. Két qua phan tich thong ké va phwong sai (ANOVA)
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TPC TFC
Ak 2 X A Trung Tong |Béac| Trung
Neguon bien | Tong binh | Bac |\ i | 1o 6 F | Gigtri P | binh | tu |binh binh| Ty s6 F |Gid tri P
thién phuong |tu do
phuong phuong| do | phuong
M6 hinh 2466,800 | 9 | 274,089 |505,691 |<0,0001|51,213| 9 | 5,690 |173,201 |<0,0001
XI:Néng do
ethanol 179,371 1 | 179,371 | 189,110 [<0,0001| 2,024 | 1 | 2,024 | 35,200 | 0,004
Xs: Durlg moi :
mau 43213 1 43213 | 45,560 | 0,003 | 2,791 | 1 | 2,791 | 48,540 | 0,002
X5: Thoi gian
siéu am 130,961 1 | 130,961 | 138,070 [<0,0001| 0,492 | 1 | 0,492 8,550 | 0,043
XX, 804,292 1 | 804,292 | 847,950 [<0,0001|24,055| 1 | 24,055 |418,390 |<0,0001
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XX, 27,463 1 | 27,463 | 28,950 | 0,006 | 2,691 | 1 | 2,691 | 46,810 | 0,002
X, X, 73,188 1 | 73,188 | 77,160 | 0,001 | 3,812 | 1 | 3,812 | 66,310 | 0,001
X,X, 448,081 1 | 448,081 |472,400 |<0,0001| 5,141 | 1 | 5,141 | 89,410 | 0,001
X, X;3 134,490 | 1 | 134,490 | 141,790 |<0,0001| 0,709 | 1 | 0,709 | 12,330 | 0,025
X3X; 625,742 1 | 625,742 659,710 [<0,0001| 9,498 | 1 | 9,498 |165,200 |<0,0001

Sai s6 do md

hinh khong phit| 15,305 3 5,102 | 5,380 | 0,069 | 0,397 | 3 | 0,132 | 2,300 | 0,219
hop

Sai 6 thuan 3,794 4 0,949 0,230 | 4 | 0,057

Téng (hiéu
chinh) 2702,510 | 16 | 168,907 55,781 |16 | 3,486
Phan du 19,099 7 0,542 0,627 | 7 | 0,033

He s R dinh 99,293% 98,875%

Hé sb g(éc dinh

R? (diéu chinh 98,385% 97,430%

theo bac ty do)

Sai 50 chuan 0,974 0,240

cta udc lugng

Phuong trinh h01 quy da bién (1) va (2) dugc
x4y dung nhiam tdi vu héa bién thién ctua ham
lugng TPC va TFC anh hudng boi cac diéu kién
chiét (X;, X,, X3), tir 6 du doan duoc ham luong
TPC, TEC khi thay ddi cac diéu kién chiét trong
pham vi mé hinh khao sat ma khong can chay thi
nghiém mdi.

Y, = -263,349 + 4,25331*X, + 13,3292*X, +
11,0466*X5 -0,0345524*X,* + 0,0262025*X,*X,
+ 0 0,042775*X,*X; - 0,412639*%X,” -
0,23194*X,*X; - 0,487629%X5° (1)

Y, = 23,5252 + 0,836307*X; + 0,70149%X, +
1,68191*X; -0,0059755%X,2 + 0,0082025%X;*X,
- 0,0097625%X.*  X; - 0,044198*X,> +
0,01684*X,*X; - 0,060078%X5> )

Trong d6: Y; 1a ham luong TPC (mg GAE/g
CK); Y, 1a ham lugng TFC (mg QE/g CK); X, la
néng do ethanol (%); X, 1a dung modi : mau
(mL/g); X5 1a thoi gian si€u am (phut).

Phan tich hé s6 hdi quy phuong trinh (1) cho
thdy, mo hinh bac hai mé ta hop 1y anh hudng
ciia ba yéu t6 1én ham luong TPC. Cac hé sb
tuyén tinh dwong (B; = 4,25331; B, = 13,3292; B3
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= 11,0466) cho thiy ting X, X,, X3 lam ting
TPC ¢ vung cuc bg, trong do X, va X3 c6 anh
hudéng manh hon X;. Cac hé sb bac hai am (B;= -
0,03455; B2o= -0,412639; B33= -0,487629) chi ra
tinh phi tuyén va sy bdo hoa hiéu qua chiét.
Tuong tic duong nhe gitta X; va X; (Bio=
0,02620) va gitra X; va X3 (Bi13= 0,042775) cho
thiy su cong huong khi ting dong thoi nong do
ethanol voi ty 1€ dung moi hoac thoi gian siéu
am, trong khi tuong tac am gitra X, va X (Bs= -
0,23194) thé hién ting dong X, va X3 c6 thé giam
lugng TPC trong cao chiét. Két qua cho thay,
mubn toi uu hoa diéu kién chiét can can bang
giita cac yéu to khao sat, uu tién khao sat cac yéu
t0 X, va X; dé xac dinh duoc diéu kién chiét xuat
ham lugng TPC cuc dai.

Tuong ty nhu vay, phuong trinh (2), cac hé
s6 tuyén tinh duong (B,= 0,836307; o= 0,70149;
P3= 1,68191) cho thiy ting cuc bd timg yéu tb
déu lam tang ham lugng TFC, trong d6 X3 c6 anh
huéng tuyén tinh manh nhat. Cac hé sd bac hai
am  (B11=-0,0059755; P2,=-0,044198; Ps3=-
0,060078) biéu thi tinh phi tuyén va sy bdo hoa
ctia qua trinh chiét, hé s bac hai 16n hon theo tri
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tuyét d6i o gid tri X, va X3 cho thdy hai yéu to
nay dé dat bao hoa hon X;. Tuong tac gilra cac
bién lam ndi bat tinh phdi hop giita cac yéu t6 X,
va X,; X; va X3 ¢6 hi€u ung cong hudng nhe
(B12= 0,0082025; B3= 0,01684), trong khi cip X;
va X3 biéu hién tuong tac giam (B;3= -0,0097625)
ham luwong TFC, nghia 13 t6i wu hoéa phai can
bang ddong thoi nhiéu yéu té tac dong ma khong
thé dya trén cac tac dong riéng 1é

3.2. Cac yéu t6 chiét xuit anh hwong dén
TPC, TFC trong qua trinh diéu ché cao chiét
la giang

Do thi bé mit dap tGng trong mé hinh BBD
dugc xay dung tir phuong trinh héi quy da bién.
Do thi mo ta quan h¢ gitra cac yéu té dau vao (X,
Xa, X3) va bién dap tng (Y) theo tung cap yéu t6
tuong tac voi nhau trong khi yéu té con lai duoc
¢d dinh.

3.2.1. Céc yéu to chiét xudt anh huwong dén
ham luong TPC

Céac cap yéu t6 X anh huong dén ham lugng
TPC trong qua trinh diéu ché cao 1a giang duoc
thé hién qua d6 thi bé mat dap tng (Hinh 3). Cu
the nhu sau, do thi hinh 3a, twong tac giita TPC,
néng do ethanol (X)) va ty 1¢ dung mdi : mau
(Xy) trong diéu kién cd dinh thoi gian siéu am,
két qua TPC dat gié tri t6i uu khi ethanol tang tir
50% lén khoang 70 - 80% két hop véi ty 1¢ dung

&

TPC (mgGAE/g CK)
TPC (mg GAE/g CK)

s
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modi : miu 15: 1 - 20: 1 mL/g, qua d¢ thiy duoc
vai tro cia dung moi ethanol trong viéc hoa tan
hiéu qua hop chit phenolic, dong thoi ty 1¢ dung
modi cao tao gradient néng d6 manh, thuac déy
khuéch tan va giai phong chit tan tir mo thuc vat
[9]; do thi hinh 3b, twong tac giita TPC, néng do
ethanol (X;) va thoi gian siéu &m (X3) trong diéu
kién ¢ dinh ty 1& dung méi: mau, két qua TPC
tang khi ethanol dat 70 - 80% két hop véi thoi
gian siéu 4m 5 - 10 phut. Didu nay phan anh vai
trd kép cua ethanol & ndng do thich hop gitp hoa
tan hiéu qua polyphenol, trong khi d6 siéu am hd
trg pha v cau tric té bao, ting cuong giai phong
cac hop chat sinh hoc [13]. Tuy nhién, khi thoi
gian siéu am kéo dai qua 15 phut, hi€u qua trich
ly ¢6 xu hudng giam nhe do hién tugng phan huy
hodc bién d6i ciu trac polyphenol [6]; d6 thi hinh
3¢, twong tac giita TPC, ty 1¢ dung mdi: mau (X,)
va thoi gian siéu am (X3) trong diéu kién c¢b dinh
néng do ethanol, két qua cho théy, TPC dat cuc
dai khi ty 1é dung mdi : mau cao (15: 1 - 20: 1
mL/g), két hop véi thoi gian siéu 4m vira phai (10
- 12 phat). Ty 1& dung méi 16n tao gradient ndng
d6 manh, thac day khuéch tan va hoa tan
polyphenol, trong khi si€u am & murc vira phai
giap pha vo mo thuc vat, giai phong TPC ma
khong gay phan huy [7, 8]. Tuy nhién, thoi gian
siéu am kéo dai lam hi¢u qua trich ly gidm nhe
kha nang chiét xuat TPC [13, 14] .

TPC (mg GAE/g CK)

Hinh 3. B& mit dap ung cic yéu t6 anh hwomg dén ham hwong TPC trong cao chiét 14
giang. a: Twong quan giira ndng d9 ethanol va ty 1¢ dung moi (thoi gian siéu Am 10 phut);
b: Twong quan giira nong d6 ethanol va thoi gian siéu 4m (ty 1é dung méi 15: 1 mL/g); ¢

Twong quan giira ty 1€ dung moi va thoi gian siéu Am (nong do ethanol 70%)

3.2.2. Cdc yéu to chiét xudt anh hwong dén
ham luong TFC

Céc cdp yéu té X anh huong dén ham luong
TFC trong qué trinh diéu ché cao chiét 14 giang
dugc thé hién qua d6 thi bé mat dap tng (Hinh 4).
Cu thé nhu sau, d6 thi hinh 4a, twong tac giita
TFC, ndng d6 ethanol (X;) va ty 1& dung moi:

Mau (X>) trong diéu kién c6 dinh thoi gian siéu
am, két qua TFC dat cuc dai khi ethanol & nong
d6 70 - 80% két hop voi ty 18 dung moi : mau 15:
1-20:1mL/g, két qua nay phu hop véi két qua
nghién ctru cua Chavez-Gonzalez va cs (2020)
[15] v& vai tro ciia ethanol va ty 1& dung moi
trong chiét xuét flavonoid; dd thi hinh 4b va 4c
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cho thay, thoi gian siéu 4m & muc vira phai giup
pha v& mo thuc vat, giai phong hop chét sinh hoc,
khi thoi gian siéu am kéo dai hon 15 phut, hi¢u
sut trich ly giam do hién twong phan hiy hodc
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TFC (mg QE/g CK)

bién ddi cau triic flavonoid [13]. Két qua nay phu
hop v6i két qua nghién ctru cia Guo va cs (2024)
[16] vé t6i wu héa chiét xuat flavonoid c6 hd trg
siéu am.
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Hinh 4. Bé mit dap wng cac yéu té anh hwéng dén ham lwong TFC trong cao chiét 1a
giang. a: Twong quan giira nong dj ethanol va ty 1¢ dung méi (thoi gian siéu am 10
phiit); b: Twong quan giira ndong dd ethanol va thoi gian siéu 4m (ty 1€ dung mai 15: 1
mL/g); ¢: Twong quan giira ty 1¢ dung mai va thoi gian siéu am (ndng dd ethanol 70%)

3.3. T6i wu héa bé mit dap ing

Két qua mo hinh BBD cho thy, gia tri TPC
t6i vu duoc dy doan khoang 57,499 mg GAE/g
CK khi cac yéu td duoc dat & muc ndng do
ethanol 74,16%, ty 1& dung moi : mau 15,44: 1 va
thoi gian si€u am 10,91 phut. Tuong tu nhu vay,
gia tri TEC ti vu dugc du doan khoang 21,577
mg QE/g CK tai diéu kién ndng do ethanol
72,92%, ty 1& dung moi: mau 16,68: 1 va thoi
gian siéu am 10,41 phat. Ca TPC va TFC c6 céac
mirc yéu té tic dong t6i uu ndm & gan mirc khao
sat co sd, cho théy diém cuc dai nam trong pham
vi thiét ké thiét ké thi nghiém ban dau. Viéc cac
mure t6i ru ndm & gitta khoang khao sat cho thay
mbi quan hé giita timg yéu to khao sat va bién
twong tac co dang khong tuyén tinh (c6 thanh
phﬁn bac hai), tic 1a tdn tai mot diém can bﬁng
gitta kha nang hoa tan va kha nang phéan huy hoac
bdo hoa cua hop chit mong muon trich ly [12].
Tir két qua ctia mod hinh BBD, tlen hanh t6i uu
héa dap Gmg nham xac dinh cac yéu t6 dau vao
(X,: Nong d6 méi ethanol trich ly; X,: Ty 1& dung
moi : mau, X3: Thoi gian siéu 4m) sao cho bién
dau ra (Yy: TPC; Y2: TFC) dat gia tri t6i da. Két
qua t6i wu hoa dap Umng thu dugc gia tri
desirability = 0,974, voi diéu kién t6i vu nhu sau:
Nong d6 ethanol 73,217%, ty 1¢ dung méi : mau
15,999: 1 mL/g, thoi gian siéu am 10,543 phut,
cho ham lugng TPC = 57,324 mg GAE/g CK va
TFC = 21,551 mg QE/g CK. Tuy nhién, dé phu
hop v6i mo hinh thuc nghiém, da tién hanh hiéu
chinh lai diéu kién t6i wu nhu sau: Nong do

ethanol 73%; ty 1¢ dung moi :
thot gian siéu am 10,5 phut.

Tién hanh kiém chimg lai diéu kién tbi uu,
thi nghiém duoc thuc hién 3 1an lip lai (n = 3)
theo céc yéu t6 t6i vu ma mo hinh du doan,
ham luwong TPC va TFC thyc nghiém 1an luot 1a
57,207 £ 0,089 mg GAE/g CK va 21,310 +
0,191 mg QE/g CK, gia tri nay duoc xem la
tuong d01 cao, phan anh hiéu qua cua quy trinh
chiét xuat tdi uu bang soéng siéu am. So sanh
vo1 cac loai thugc ho Apocynaceae da dugc
cong bd nhu 14 giang c6 TPC dao dong 41,2 -
49,8 mg GAE/g CK va TFC 15,6 - 18,9 mg
QE/g CK [17], hay 14 giang dat TPC 38,5 - 45,7
mg GAE/g CK va TFC 14,2 - 17,5 mg QE/g CK
[18]. Nhu vdy, 14 giang thé hién ham luong
TPC va TFC vuot troi hon so voi nhiéu loai
cung ho. Bénh canh do, tir két qua TPC va TFC
thue nghiém, viée kiém dinh hai phia (1 # po)
dugc tién hanh nham so sanh giira két qua thue
nghiém va mé hinh du doan. Gia tri théng ké
tinh toan théng ké tinh toan cho thay, |trpc| =
2,285 va |lTpc| = 2,182 deu nhé hon l(()()j 2) =
4,303. Trén co s& d6 két luan, khong cé sy ton
tai khac biét c6 y nghia théng ké gitta két qua
thyc nghiém va mé hinh dy doan. Diéu nay
khing dinh su tuwong dong gita gia tri thuc
nghiém va moé hinh dy doan, dong thoi ching
minh tinh chinh x4c va gia tri tng dung ctia mo
hinh trong viéc du doan diéu kién t6i wu dé thu
nhan ham luong TPC va TFC trong pham vi
nghién ctlru.

mau 16: 1 mL/g;
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4. KET LUAN

Nghién ctru da ching minh tinh phu hgp va
dd tin cdy cao cia mo hinh Box—Behnken trong
t6i wu hoa cac yéu té chiét xuat nham néng cao
hiéu suit thu hoi polyphenol tong (TPC) va
flavonoid tong (TFC) tir 14 giang. Mo hinh hoi
quy da bién cho thay kha ning dy doan chinh xac
giira 1y thuyét va thuc nghiém, khang dinh gia tri
ing dung cua phuong phap RSM trong nghién
ctru chiét xuat hop chét sinh hoc. Két qua nay
khang dinh tiém niang cua 14 giang nhu ngudn
nguyén liéu giau hop chat sinh hoc, dong thoi
cung cap nén tang khoa hoc dang tin cdy cho viée
chuan hoéa va md rong quy trinh san xuat. Trong
tuong lai, viéc danh gia hoat tinh sinh hoc cua
cao chiét t6i wu va nghién ctru tng dung & quy
mé cong nghiép s& 1a hudng di quan trong nham
khai thac gia tri cia ngudn duoc liéu ban dia nay.

TAI LIEU THAM KHAO

[1]. Dai, L. T., Anh, H. T., Vaka, M., Ngan,
D. T., Nam, N. D. (2017). An investigation of
aganoerion polymorphum leaf extract as acopper

working fluids’ additive. Vietnam Journal of
Science and Technology, 55(5B): 236 - 245.

[2]. Govaerts, R., Nic Lughadha, E., Black,
N., Turner, R., Paton, A. (2021). The world
checklist of wvascular plants, a continuously

updated resource for exploring global plant
diversity. Scientific data, 8(1): 215 - 225.

[3]. Singleton, V. L. & Rossi Jr, J. A. (1965).
Colorimetry  of  total = phenolics  with
phosphomolybdic-phosphotungstic acid
reagents. American Journal of Enology and
Viticulture, 16(3): 144 - 158.

[4]. Chang, C. C., Yang, M. H., Wen, H. M.
& Chern, J. C. (2002). Estimation of total
flavonoid content in propolis by two

complementary colorimetric methods. Journal of
Food and Drug analysis, 10(3): 178 - 182.

[5]. Elisha, I. L., Botha, F. S., McGaw, L. J.,
Eloff, J. N. (2017). The antibacterial activity of
extracts of nine plant species with good activity
against Escherichia coli against five other bacteria
and cytotoxicity of extracts. BMC complementary
and alternative medicine, 17, 1 - 10.

[6]. Biswas, A., Dey, S., Xiao, A., Deng, Y.,
Birhanie, Z. M., Roy, R., Li, D. (2023).

Ultrasound-assisted  extraction  (UAE)  of
antioxidant phenolics from Corchorus olitorius
leaves: A response surface

optimization. Chemical and Biological
Technologies in Agriculture, 10(1): 64 - 82.

[7]. Hiranpradith, V., Therdthai, N,
Soontrunnarudrungsri, A., Rungsuriyawiboon, O.
(2025).  Optimisation  of  ultrasound-assisted
extraction of total phenolics and flavonoids content
from Centella asiatica. Foods, 14(2): 291 - 310.

[8]. Muzykiewicz-Szymanska, A., Kucharska,
E., Pelech, R., Nowak, A., Jakubczyk, K., Kucharski,
L. (2024). The optimisation of ultrasound-assisted
extraction for the polyphenols content and
antioxidant activity on Sanguisorba officinalis L.
aerial parts using response surface
methodology. Applied Sciences, 14(20): 9579 - 9598.

[9]. Wu, Y. L., Zhang, W., Guo, L. D.,
Zhang, S. Q., Liang, S. Z. (2024). Optimization

of ultrasonic-assisted ethanol extraction of
polyphenols from Phyllanthus emblica by
response surface methodology. Chemical

Papers, 78(1): 221 - 229.

[10]. Elgudayem, F., Aldiyab, A., Albalawi,
M. A., Omran, A., Kafkas, N. E., Saghrouchni,
H., Ben Ahmed, C. (2023). Box-Behnken design
based optimization of phenolic extractions from
Polygonum equisetiforme roots linked to its
antioxidant and antibacterial  efficiencies.
Frontiers in Sustainable Food Systems, 7,1 - 14 .

[11]. Afoakwah, N. A., Tchabo, W., Owusu-
Ansah, P. (2024). Ultrasound-assisted extraction
(UAE) of Jerusalem artichoke tuber bio-active
ingredient using optimized conditions of Box-
Behnken response surface methodology. Heliyon,
10(4): 1 -13.

[12]. Bezerra, M. A., Santelli, R. E.,
Oliveira, E. P., Villar, L. S., Escaleira, L. A.
(2008). Response surface methodology (RSM) as
a tool for optimization in analytical chemistry.
Talanta, 76(5): 965 - 977.

[13]. Chemat, F., Rombaut, N., Sicaire, A.
G., Meullemiestre, A., Fabiano-Tixier, A. S.,
Abert-Vian, M. (2017). Ultrasound assisted
extraction of food and natural products.
Mechanisms, techniques, combinations, protocols
and  applications. A review. Ultrasonics
sonochemistry, 34, 540 - 560.

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026 67



KHOA HOC & CONG NGHE

[14]. Garcia-Larez, F. L., Esquer, J., Guzman,
H., Zepeda-Quintana, D. S., Moreno-Vasquez, M.
J., Rodriguez-Félix, F., Tapia-Hernandez, J. A.
(2025). Effect of ultrasound-assisted extraction
(UAE) parameters on the recovery of polyphenols
from pecan nutshell waste biomass and its
antioxidant activity. Biomass Conversion and
Biorefinery, 15(7): 10977 - 10995.

[15]. Chavez-Gonzalez, M. L., Sepulveda, L.,
Verma, D. K., Luna-Garcia, H. A., Rodriguez-
Duran, L. V., Ilina, A. & Aguilar, C. N. (2020).
Conventional and emerging extraction processes
of flavonoids. Processes, 8(4): 434 - 463.

[16]. Guo, J., Liu, W., Li, H., Ke, Q., Chen,
F., Meng, Q., Kou, X. (2024). Optimization of
ultrasonic-assisted extraction of crude flavonoids

from Moutai distillers grains and evaluation of
their antioxidant and anti-inflammatory activities.
Foods, 14(13): 2316 - 2331.

[17]. Shao, D., Gao, G., Abubakar, A. S.,
Hazaisi, H., Chen, P., Chen, J., ... & Zhu, A.
(2022). Total flavonoids extracts of Apocynum L.
from the Ili river valley region at different
harvesting periods and bioactivity
analysis. Molecules, 27(21): 7343 - 7357.

[18]. Abubakar, A. S., Huang, X., Birhanie,
Z. M., Gao, G., Feng, X., Yu, C,, ... & Zhu, A.
(2022). Phytochemical composition, antioxidant,
antibacterial, and enzyme inhibitory activities of
various organic extracts from Apocynum
hendersonii (Hook. f.) Woodson. Plants, 11(15):
1964 - 1982.

OPTIMIZATION OF THE EXTRACTION PROCESS FOR Aganonerion polymorphum
Pierre ex Spire LEAF EXTRACT USING THE BOX-BEHNKEN DESIGN

Phu Thi Thanh Khietl, Truong Thi Tu Tranl, Tran Viet Quyenl,

Kong Narin', Le Thai Anh Thu®

'Food and Health Science Department, Kien Giang University

’Technique and technology department, Dong Thap Community College
Abstract

This study aimed to optimize the extraction process of total polyphenols (TPC) and total flavonoids
(TFC) from Aganonerion polymorphum Pierre ex Spire leaves. The experiment was designed using
response surface methodology (RSM) based on a Box—Behnken design (BBD), with three
independent variables: ethanol concentration (50 - 90%), solvent-to-sample ratio (10: 1 - 20: 1,
mL/g) and ultrasonic time (5 - 15 min). The response variables were TPC (mg GAE/g DW) and
TFC (mg QE/g DW). The developed models showed high statistical significance (Pmodel <

0.0001), with non-significant lack of fit (PTPC =

0.069; PTFC = 0.219) and high coefficients of

determination (R> > 98% for both models), confirming their reliability and stability. Linear,
quadratic, and interaction effects significantly influenced extraction efficiency, indicating
nonlinearity and the presence of maxima within the studied range. The optimal extraction
conditions were determined as 73% ethanol, solvent-to-sample ratio of 16: 1 (mL/g) and ultrasonic
time of 10.5 min. Experimental validation using two-tailed tests ([ # Ly) confirmed the accuracy of
the predicted models. These findings provide robust scientific evidence for developing an efficient
process to produce extracts enriched with bioactive compounds.

Keywords: Aganonerion polymorphum,
ultrasound-assisted extraction.
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TOM TAT

Khoai lang séy déo 1a san pham dugc ché bién tir cu khoai lang, duoc udp v6i dudng va cac huong
liéu thuc pham va say & nhiét d6 thap. Thi nghiém xac dinh cac thong s6 cong nghé bao gom: Ty 1€
cac phu gia thuc pham, d6 day cua lat khoai lang, nhiét d6 say va vén toc gi6. Mdi thong s0 nay
dugc bb tri theo 4 cong thirc, sau d6 phan tich danh gia cac chi tiéu hoa 1y, dinh dudng, vi sinh va
cam quan clia san pham & 4 cong thirc thi nghiém. Muc tiéu ctia nghién ciru nay 1a Iya chon cong
thirc phii hop nhat dé xay dung quy trinh ché bién khoai lang sdy déo. Cong thirc dugc Iya chon la
cu khoai lang 5 kg, nudc loc 480 ml, nudce ¢t chanh 20 ml va duong mat mia 120 g, d6 day cua lat
khoai lang 1a 1 cm, sdy ¢ nhiét ¢ 55°C, sdy voi van toc gi6 1a 1,5 m/s, v6i thong sé nay thoi gian
s?iy mdi mé tr 14 - 14,3 gio, do am cua san phém dao dong tur 15,24 - 15,35%, ham lugng protein
tong s6 4,87 g/100 g, duong tong s6 31,78 /100 g, anthocyanin 26,79 mg/kg, vitamin C 182,32
mg/kg, vitamin B; 0,24 mg/kg, vitamin A 1,67 mg/kg, sat 13,93 mg/kg, tong sd vi sinh vét hiéu khi
1,2 x 10* CFU/g va khong phat hién ndm mdc. San pham c6 mau vang cam dic trung, mui thom

dac trung, vi ngot déc trung, cau truc déo dong déu va it nhan.

Tir khoa: Ché bién, do am, khoai lang, quy trinh, scfy déo.

1. DAT VAN BE

Cay khoai lang duoc trong rong rai trén khap
thé gidi, no dugc biét dén voi gia tri dinh dudng
cao va kha nang chiu nhiéu diéu kién khi hau.
Khoai lang da tr¢ thanh ngudn thuc phdm quan
trong cho con nguodi va dong vat. Cua khoai lang 1a
loai nong san giau gia tri dinh dudng, trong cu khoai
lang thuong giau tinh bot, protein, lipid, vitamin va
céc chat khoang, ngoai ra con co chira cac hop chat ¢6
hoat tinh sinh hoc cao [1 - 3]. Khoai lang dugc xép
hang la cay luong thuc quan trong thir bay trong
san xuat nong nghlep toan cau. Dac biét trong cu
khoai lang ¢6 nhiéu hop chat chéng oxy hoa nhur:
Carotenoid, polyphenol va axit ascorbic [4, 5].

Céc két qua nghién ctu cho thay, ci khoai lang
¢6 thé hd trg phong va chita nhiéu bénh méan tinh, ting
cuong gidam can, cai thién lan da va mai toc... [1 - 3].
Khoai lang say déo 1a san pham duoc ché bién tir
cu khoai lang, dugc u6p voi dudong va cac huong
liéu thuc pham va say & nhiét do thip. Do d6 san

pham giit dugc gia tri dinh dudng, mau sic va
mui vi thom ngon dic trung. San pham nay giau
ham luwong vitamin, duong va chat khoang [6].
Nhung khoai lang sdy déo c6 sir dung k¥ thuat dé
gilt dugc mau sdc va cac dic tinh tu nhién con it
trén thi truong, diém moi nira 1a cu khoai lang sau
khi thu hoach dé héo (xay ra qua trinh chuyén hoa
tinh bot thanh dudng), sau d6 dem so ché va sy
déo tao ra san phém c6 huong vi dic trung, vi
ngot tu nhién va giau gia tri dinh dudng [6].

Hién nay, ngoai myc dich an tuoi, cu khoai
lang méi chi duoc ché bién chi yéu duéi dang
khoai lang sdy va chién... Tuy nhién, quy md con
nho 1&, nguoi dan chu yéu sdy bang than cti, chién
bang ddu m& di qua sir dung nén khong dam bao an
toan thyc pham [7]. O tinh Quang Tri, ddc biét 1a
cac dia phuong thudc tinh Quang Binh (cii), 1a
noi c6 diéu kién ty nhién thuan loi dé phat trién
cay khoai lang, day 1a mot loi thé canh tranh cua
dia phuong. Sau sap nhap, tinh Quang Tri dang day
manh phat trién cdy khoai lang & cac dia phuong, tuy
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nhién dén thoi diém nay cha yéu 1 tiéu thy tuoi, mot
s0 ho dan ché bién dudi dang siy kho va ché bién
khoai deo, nhung quy md nho va cac théng s ki
thuét khong 6n dinh.

O nuéc ta noi chung va ¢ tinh Quang Tri n6i
riéng, dén thoi diém nay rat it cac cong trinh
nghién ctru da cong b vé quy trinh cong nghé
ché bién ca khoai lang say deo. Do do, nghién
cliru xdy dung quy trinh ché bién khoai lang sdy
déo 1a can thiét, c6 y nghia khoa hoc va thuc tién
cao, gop phan da dang hod san phém ché bién tir
cu khoai lang cua dia phuong.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

2.1.1. Nguyén li¢u

Nguyén liéu dé ché bién khoai siy déo la
gidng khoai lang mat dugc trong & tinh Quang
Tri. Cu khoai c6 hinh dang giéng cu sdm va duoc
trong trén dat pha cat. Ci khoai lang phai tuoi
moi, dam bao nguyén ven, khong bi ton thuong,
khong bi ha va khong bi sau, bénh. Sau khi thu
hoach, cu khoai lang nay dugc chira dung trong

thung x6p duc 16 va van chuyén bang 6 to dén
phong thi nghiém dé tién hanh nghién ctru.

2.1.2. Vit liéu va hod chdt

Vit liéu va phu gia thuc pham sir dung trong
nghién ctru ndy gdm: Nude loc, nudc c¢dt chanh,
duong tinh thé mau vang. Nudc loc phai dam bao
tiéu chuin nhu nudc udng va nudc ding trong
thuc pham. Nudc c6t chanh duoc vat truc tiép tir
qua chanh, khong nhiém tap chat. Puong tinh thé
mau vang, kho, khong c6 mui la, khong bi chay
nude, khong 1an tap chat va co ngudn gde xuat xi
tai Viét Nam. Ngoai ra, trong phan tich con st
dung mot s6 vat lieu va hoa chit nhu: Axit

liéu va hoa chat nay déu dam bao chat luong va
co nguon goc Xuét xir tai Viét Nam.

2.1.3. Dung cu, mday moc va thiét bi

Dung cu, may moéc va thiét bi thi nghiém
gom: Tu sdy 101-2A, dung tich 136 lit, model
101-2A; nhiét do cao nhat 1a 300°C, nhiét do
trong tu séy déu duoc hién thi nhiét do trén déng
hd sb, gia nhiét tr 2 mat, cong sut gia nhiét 3
Kw, d6 phan dai nhiét do: + 1°C, man hinh hién
thi nhiét d6 k¥ thuat sé LED, téc do quat 2.800
vong/phut, kich thude trong (D x W x H): 450 x
550 x 550 mm, kich thuéc ngoai (D x W x H):
860 x 560 x 50 mm, ngudén dién 220V, 50Hz.
Ngoai ra, st dung can dia Nhon Hoa loai 5 kg,
can phan tich 4 s6 1¢ (ABT 220-5DNM) cuia hang
Kern - Duc, dao inox, khay inox, kep inox, ludi
inox, thot g0, chau inox, r inox, pipet, dng dong,
6ng nghiém va nhiét ké...

2.1.4. Pia diém thuc hién

Thi nghiém dugc thuc hién tai Phong thi
nghiém :[hu(f)c Bo mon Khoa hoc va Cong nghé
thuc pham, Khoa Méi trudng, Tmbng Pai hoc
Khoa hoc Tu nhién, Pai hoc Quoc gia Ha Noi.
Phg‘mg thi ng}}iém thudc Vién Kiém nghiém va
Kiém dinh chat lugng VNTEST.

2.2. Phwong phap nghién ctru

2.2.1. Phwong phép ldy mdu

Cu khoai lang dwoc liy miu theo TCVN
9017:2011 [8].

2.2.2. Phwong phép bé tri thi nghiém

Duya vao cac két qua nghién ctru thim do,
nghién ctru nay da thiét 1ap dugc mo hinh cac thi
nghiém vo1 cac cong thic va moi thi nghiém
duoc lap lai 3 lan.

H,SO,, HCI, NaOH, KOH, CuSO., K,SO., - Thi nghiém 1. Xac dinh ty lé phu gia phu hop
Na,COs, nude cat, methanol va hexane... Cac vat _ Thi nghiém gém 4 cong thuc va dugce lap lai
3 lan.
TT Ty 1€ nguyén liéu Céc cong thuc thi nghiém
CT-1 CT-2 CT-3 CT-4
1 Cu khoai lang (kg) 5 5 5 5
2 Puong mat mia (g) 120 120 120 120
3 Nudc ¢t chanh (ml) 0 20 40 60
4 Nudc (ml) 500 480 460 440

Céc yéu t0 cO dinh gom: Nhiét do say la
55°C, van toc gié la 1,5 m/s, d0 day cua 16p
nguyén li¢u dua vao say la 1 cm. Trong 4 cong

thirc thi nghiém, tién hanh phan tich x4c dinh cac
chi ti€u hod ly, dinh dudng, vi sinh va cam quan.
Sau do, lya chon cong thirc phu hop nhat dé xay
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dung quy trinh ché bién [9].

- Thi nghiém 2. Xac dinh do day cua lat khoai
lang phu hop

Tién hanh thi nghiém vai d6 day cua lat khoai
lang dua vao sy 1a CT-5 (0,5 cm), CT-6 (1 cm),
CT-7 (1,5 cm) va CT-8 (2 cm). Cac yéu t6 cb dinh
duoc lua chon gom Nhiét do say 1a 55°C, van tdc
gi6 1a 1,5 m/s va ty 1€ phu gia dugc lya chon 1a
cong thirc phit hop nhat ¢ thi nghiém 1 [9].

- Thi nghiém 3. Xéc dinh nhiét @g say phii hop

Thi nghiém sdy ¢ dai nhiét d6 1a CT-9
(45°C), CT- 10 (SOOC) CT-11 (55°C) va CT-12
(60°C). Cac yéu t6 ¢ dinh bao gdom: Van tdc gio
la 1,5 m/s, d6 day cua 16p nguyén liéu dua vao
sdy 1a 1 cm va ty 1& phu gia duoc Iira chon 14 cong
thirc pht hop nhat ¢ thi nghiém 1 [9].

- Thi nghiém 4: Xac dinh anh hwong cua van
toc gié trong buong sy

Qua trinh sdy thi nghiém duoc thuc hién véi
toc do gid 1a CT-13 (0,5 m/s), CT-14 (1 m/s), CT-
15 (1,5 m/s) va CT-16 (2 m/s). Cac yéu t6 ¢ dinh
duoc lya chon gom: Nhiét d6 say 1a 55°C, do day
cta lat khoai lang dua vao sdy 1a 1 cm va ty 18
phu gia dugc lya chon 1a cong thirc phu hop nhét
¢ thi nghiém 1 [9].

2.2.3. Phuong phap phan tich

- Phuong phap xac dinh d6 am: Po ém cua
mau duoc xac dinh bang phuong phap sdy den
khdi lugng khong d6i ¢ 105°C. Do am ciia mau
duoc tinh theo cong thirc sau:

(‘Gl"'G )
(G, — G)’

Trong do: X la do am ciia mau (%), G la
khdi luong coc say va mau thur trude khi sy (8)s
G, 1a khéi luong coe thur va mau thtr sau khi say
(), G 1a khdi luong cdc sdy (g). Mirc do bién doi
d6 am trong qua trinh sdy dugc tinh theo cong
thtrc sau:

.100%

G,(100—W,)
W, =100 — = . 2 (%)
Trong do: G, Gy 1a khoi l_uo'ng clia mau trude
va sau khi say (g), Wi, W, la d6 am cua mau
trudc va sau khi say (%) [9].

- Phuong phap xac dinh cac chi tiéu hod sinh:
Ham lugng xo thé dugc xdc dinh gheo TCVN
4998:1989 [10]. Ham lugng protein tong so duoc

xac dinh theo TCVN 10034:2013 [11]. Ham
luong dudng téng s6 duoc xac dinh theo TCVN
4594:1988 [12]. Ham lugng anthocyanin xac dinh
theo phuong phap pH vi sai theo TCVN
11028:2015 [13]. Ham lugng vitamin C duoc xac
dinh theo TCVN 8977:2011 [14]. Ham luong
vitamin B1 duoc xac dinh theo TCVN 5164:2008
[15]. Ham lugng vitamin B2 dugc xac dinh theo
TCVN 8975:2018 [16]. Ham lugng vitamin A
duoc xac dinh theo TCVN 8972-1:2011 [17].
Ham lugng vitamin E dugc xac dinh theo TCVN
8276:2018 [18]. Ham lugng canxi, sat, kali,
magie va natri dugc xdc dinh theo TCVN
10916:2015 [19]. Ham lugng photpho dugc xac
dinh theo TCVN 9043:2012 [20].

- Phuong phap xéac dinh céac chi tiéu vi sinh
vat: Vi sinh vat téng s6 duoc xac dinh theo
TCVN 4884-1:2015 [21]. Tong s6 nim méc duoc
xac dinh theo TCVN 8275-2:2010 [22].

- Phuong phap xac dinh chi tiéu cam quan:
Chi tiéu cam quan cta khoai lang sdy déo duogc
x4c dinh theo TCVN 3215:1979 [23]. Hoi dong
cam quan gdom 30 ngudi cho mot lan thtr cam
quan, nhimg nguoi nay c6 do tudi khac nhau, tir
18 - 40 tudi, gom ca nam va nit nham tim ra sy
hai long va wa thich d6i voi cac mau khoai lang
séy déo. Trang thai, mau sdc, mui va vi clia cc
mau dugc xac dinh theo thang diém 5 gém 6
bac. Tong diém cua cac chi tiéu cam quan cao
nhit 1a 20 diém va thap nhat 1a 0 diém. Tinh
diém trung binh ciia cac thanh vién hoi dong ddi
v6i timg chi tiéu cam quan, tiép theo nhan véi hé
s6 quan trong twong ung cua chi tidu do goi la
diém c6 trong luong cua timg chi tiéu, sau d6
tinh tong sd diém co6 trong luong cua tit ca cac
chi tiéu cam quan duogc sé diém chung. Véi loai
t6t (18,6 - 20 diém), loai kha (15,2 - 18,5), loai
trung binh (11,2 - 15,1), loai kém (7,2 - 11,1),
loai rat kém (4,0 - 7,2) va loai hong (0 - 3,9). Hé
s6 quan trong duoc hoi dong théng nhat 1a: Hinh
thirc bén ngoai (1,1), trang thai bén trong (0,7),
mui (0,9) va vi (1,3).

8. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hwéng cia ty I¢ phu gia dénﬁ thoi
gian say va chi tiéu chat lwgng ciia san pham

Phu gia ciing anh huong rat 16n dén thot gian
sdy va chi tiéu chat lugng ctia san pham, néu sir
dung phu gia mot cach can dbi, khoa hoc va hop
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1y s& gop phan tao ra san pham c6 chét lugng cao.
Thi nghiém dugc thyc hién theo 4 cong thirc nhu

phuong phap b tri thi nghiém. Két qua duoc
trinh bay ¢ bang 1.

Béng 1. Anh hudng ciia ty 1é phu gia dén thoi gian sdy va chi tieu chét lugng ciia sén phidm

TT Thot gian’séy va chi tiéu Céc cong thuc thi nghiém
chat luong CT-1 CT-2 CT-3 CT-4
1 Thoi gian sdy (gid) 13,5° 14 14 14,5¢
2 Do 4m (%) 15,28 15,35%° 15,35%° 15,73¢
3 Protein tong s (/100 g) 4,78 4,82 4,814 4,814
4 Puong tdng s6 (g/100 g) 31,59 31,36 30,76 30,27¢
5 Anthocyanin (mg/kg) 25,74 26,2° 25,9° 25,74
6 Vitamin C (mg/kg) 163,54° 179,46° 181,13¢ 181,87¢
7 Vitamin Bl (mg/kg) 0,19 0,23" 0,23" 0,21¢
8 Vitamin A (mg/kg) 1,54° 1,67° 1,63% 1,64%
9 Sat (mg/kg) 12,61° 13,64° 12,82° 12,73¢
10 Téng s6 vi sinh vat hiéu 2 2 2 2
khi (CFU/g) 2,5x 10 1,3x 10 1,5x 10 1,4x 10
11 Téng s6 nAm méc
(CFU/g) KPH KPH KPH KPH
12 3,74 3,92 3,86 3,71
Mau sic Mau vang Mau vang Mau vang Mau vang
cam dac x x
cam nhat sam sam
trung
3,36 4,16 4,09 3,64
Mui i
Mui thom | MUWthom -y hom | Mui thom
ddc trung
3,71 4,03 3,94 3,69
Vi Vingot dic | Vingot dic Vingot xen | Vingot xen
trom trom lan véi vi lan voi vi
g g hoi chua hoi chua
4,03 4,14 4,13 4,02
Cﬁu truc va hinh thai Céu triic Cé}u tI'U.E: dC’O Ca:1u tI'lliJ dGEO Cau t{l’lc
NS dong déu, it | dong déu, it déo dong
déo va nhan - < PO
nhan nhan déu, it nhan
P 14,84 16,25 16,02 15,06
Xép loai
Trung binh Kha Kha Trung binh

Ghi chu: KPH: Khong phat hién. Cac ky tw khac nhau trong cung mot cot biéu thi su khac biét co

¥ nghia thong ké giita cdc céng thire (p < 0,05).
Két qua cho thdy, san pham khoai lang sy
déo ¢ cong thire CT-2 c6 nhiéu wu diém hon, cu
thé 13 ham luong cac chat dinh dudng nhu:
Vitamin B1, vitamin A, sit va anthocyanin cao
hon san pham khoai lang siy déo & cac cong thirc

thi nghiém khéc, dic biét 1a cong thirc CT-1. Tong
diém cam quan ctia san pham khoai lang sy déo &
cong thire CT-2 1a 16,25 diém va dugc xép loai
kha, cao hon tong diém cam quan cua san pham
khoai lang siy déo & cac cong thirc thi nghiém
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khéc. San pham khoai lang siy déo & cong thirc
CT-2 ¢6 mau cam déc trung, mui thom dac trung,
vi ngot dac trung, cAu tric déo déng déu va it
nhin. San pham khoai lang sdy déo & cac cong
thirc CT-3 va CT-4 c6 ham lugng vitamin C cao
hon, vi ngot xen 1an v&i vi hoi chua hon san
pham khoai lang sdy déo ¢ cac cong thirc CT-1 va
CT-2. S6 di ¢o6 hién tuong nay 13 do san pham
khoai lang sdy déo & cong thirc CT-3 va CT-4
dugc bd sung ham luong nude chanh cao hon san
pham khoai lang sdy déo ¢ cong thirc CT-1 va
CT-2. Két qua nay ciing phu hop véi két qua
nghién cuu cia Bechoff va cs (2009) [1]. Do do,
dé dam bao chat luong va tiét kiém chi phi, chon

cong thirc CT-2 dé thuc hién cac nghién ctru tiép
theo.

3.2. Anh huéng ciia d9 day lat khoai lang
dén thoi gian sdy va chi tiéu chat lwong ciaa
san pham

Do day cua lat khoai lang dua vao sdy ciing
anh huong dén thoi gian sdy va chat luong cua
san pham. Néu d¢ day qua 16n s& lam cho nuéc
bay hoi cham, thoi gian say kéo dai dan toi san
pham d& bi bién mau va giam mui thom. Nhung
néu say voi do day qua nho, dan t6i hiéu qua kinh
té thap, lang phi dién tich cua thiét bj. Két qua thi
nghiém duoc thé hién ¢ bang 2.

Bang 2. Anh huéng ciia dd day lat khoai lang Qén thoi gian siy va chi tiéu
chat lwgng ciia sin pham

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026

TT Thoi gian’séy va chi tiéu Cac cong thure thi nghiém
chat luong CT-5(0,5 | CT-6(lcm) | CT-7(1,5 | CT-8(2cm)
cm) cm)
1 Thoi gian siy (gid) 13,8° 14,2 15,3 16,1
2 Do am (%) 15,16 15,27° 15,42¢ 15,84¢
3 Protein tdng s6 (/100 g) 4,53 4,75 4,72 4,67
4 Pudng téng sb (g/100 g) 30,68 31,24° 30,87%¢ 30,74*¢
5 Anthocyanin (mg/kg) 25,87 26,07° 25,13° 25,04
6 Vitamin C (mg/kg) 172,53" 176,84° 175,35¢ 174,28°
7 Vitamin B1 (mg/kg) 0,21 0,24° 0,24° 0,21¢
8 Vitamin A (mg/kg) 1,58° 1,62 1,61% 1,54°
9 Sat (mg/kg) 12,89 13,79 13,16° 12,94
10 Tong sd vi sinh vat hiéu ) ) ) )
khi (CFU/g) 1,5x 10 1,3x 10 2,5x 10 2,8 x 10
11 Tong s6 nAm mbc
(CFU/g) KPH KPH KPH KPH
12 3,47 3,85 3,51 3,42
Mau séc Mau vang Mau vang Mau vang Mau vang
cam dac x x
cam nhat : sam sam
trung
3,28 4,13 4,14 3,93
Mfll N .
Mui thom | Mui thom. | o | M thom
nhe dac trung
3,96 4,16 3,86 3,84
Vi Vingotdac | Vingot dic Vingotxen | Vingot xen
trn trn lan voi vi lan voi vi
& & hoi chua hoi chua
73




KHOA HOC & CONG NGHE

3,91 4,09 4,02 3,73
Chu tric va hinh thai | C4u tric deo | G2 tric deo | Cautric déo ) Cau tric
NS dong déu, it | dong déu, it déo dong
va nhan < < A1 o1
nhan nhan déu, it nhan
. , 14,02 16,04 15,53 14,93
Xeép loai
Trung binh Kha Kha Trung binh

Ghi chu: KPH: Khong phat hién. Cac ky tw khac nhau trong cung mot cot biéu thi su khac biét co

¥ nghia thong ké giita cdc céng thire (p < 0,05).
Trong 4 cong thuc thi nghiém thi cong thuc
CT-5 véi do day lat khoai lang 1a 0,5 cm cé thoi
gian siy ngin nhét, sau d6 lan luot dén CT-6 véi
do day lat khoai lang 1a 1 cm, CT-7 véi do day lat
khoai lang 14 1,5 cm va CT-8 voi do day 14t khoai
lang 1a 2 cm. Tuy nhién, néu siy véi do day cua
1at khoai lang thap thi lang phi dién tich cua thiét
bi, din t6i hiéu qua kinh té thip. Nhung néu siy
voi do day cua lat khoai lang 16n s& dan toi thoi
gian say kéo dai lam anh hudong dén chat luong

thanh phan dinh dudng cao hon, mau cam dic
trung, mui thom dic trung, vi ngot dic trung, cdu
tric déo ddng déu va it nhin. Két qua nghién ctru
ndy cling twong doéng véi két qua nghién ctru cua
Yan va cs (2013) [2]. Vi vay, chon cong thirc CT-
6 voi @6 day cua lat khoai lang 1a 1 cm dé thyc
hién cac nghién ciru tiép theo.

3.3. Anh hwéng cia nhiét do siy dén thoi
gian siy va chi tiéu chét lwong ciia san pham

Két qua x4c dinh anh hudng cua nhiét do siy

ctia san phim. MAu khoai lang siy déo & cong
thire CT-6 c¢6 nhiéu vu diém hon cac cong thirc
thi nghiém khac, cu thé 1a ham luong mot )

Bing 3. Anh huéng ciia nhiét d9 siy dén thoi gian siy va chi tiéu chit lwong ciia sin pham

dén thoi gian sdy va chi tiéu chat lugng cia san
pham duogc thé hién ¢ bang 3.

TT Thot gian,séy va chi tiéu Céc cong thuc thi nghiém
chat lugng CT-9 (45°C) | CT-10 CT-11 CT-12
(50°C) (55°C) (60°C)
1 Thoi gian sdy (gid) 17,2 16,5 14,3° 13,8¢
2 Do am (%) 15,95° 15,76™ 15,24 15,02
3 Protein tong s6 (/100 g) 4,98" 4,83° 4,93° 4,89"
4 Pudng tdng sb (g/100 g) 30,27 31,34° 31,53 30,74¢
5 Anthocyanin (mg/kg) 26,14 26,54 27,13° 26,76"
6 Vitamin C (mg/kg) 182,23" 181,34° 181,36° 173,78¢
7 Vitamin B1 (mg/kg) 0,24 0,24 0,24 0,21¢
8 Vitamin A (mg/kg) 1,64 1,62° 1,64 1,58
9 Sét (mg/kg) 13,93 13,87 14,05° 13,78¢
10 Eﬁ;‘f&?&;m}‘ vathicu | o2 1,7x 10 1,4 x 10 1,3x 10°
1 (TCOE%/S; nam moc KPH KPH KPH KPH
12 3,52 3,63 3,76 3,73
Mau sic Mau vang Mau vang hgj;‘:g;g Mau vang
nhat cam trung sam
Mui 3,34 4,02 4,04 3,96
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Mui thom Mui thom Mui thom ..
< 9 Mui thom
nhe dac trung dac trung
3,78 3,87 4,12 3,81
Vi . - . - . -
1 Vingotdac | Vingotdac | Vingotdac Vi ngot nhe
trung trung trung
3,37 3,34 3,95 3,54
Cdu triic va hinh thai | Chu trac deo | Cov frig deo | Cautrlie déo | g
R dong deu, it | dong deu, it NS
va nhan - - déo va nhan
nhan nhan
p . 14,01 14,86 15,87 15,04
Xeép loai
Trung binh | Trung binh Kha Trung binh

Ghi chu: KPH: Khongphal hién. Cdc ky tir khdc nhau trong ciing mot cét biéu thi su khéc biét c6

vy nghia thong ke giira cac cong thirc (p < 0,05).
Khi say ¢ nhiét d6 cao, dat do 4 am thap s& lam
cho san pham tro 1én khé cing va do deéo giam.
Nhung néu say ¢ nhiét do thap, thoi gian sdy sé
kéo dai 1am cho san pham dé bi bién mau, do qua
trinh oxy hoa gay ra. So sanh gilra cac cong thirc
thi nghiém, két qua cho thdy, san pham khoai
lang sdy déo & cong thirc CT-11 (sdy & nhiét do
55°C) ¢6 nhiéu vu diém hon cac cong thic thi
nghiém khac, cu thé 1a ham lugng mot sb thanh
phan dinh dudng cao hon, mau cam dic trung,
mui thom dac trung, vi ngot dac trung, ciu tric
déo dong déu va it nhin. Két qua nghién ctru nay
cling phu hop vé6i két qua nghién ciru ciia Yan va
cs (2013) [2]. Do do, chon cong thirc CT-11 (say

& nhiét d6 55°C) dé thuc hién cac nghién ciru tiép
theo.

3.4. Anh hwéng cia van téc gié trong
budng siy dén thoi gian sy va chi tiéu chit
lwgng cua san phflm

Van tc gié ciing anh hudng 16n dén thoi
gian sdy va chi tiéu chit luong cua san pham.
Néu van toc gi6 qué 16n hodc qua nho déu khong
¢6 loi cho qua trinh sdy. Két qua thi nghiém xac
dinh anh hudng ca van toc gié trong budng siy
dén thoi gian sdy va chi tiéu chat luong cta san
pham duoc trinh bay & bang 4.

Bang 4. Anh hwéng cia van toc gio trong buong say dén thoi gian say
va chi tiéu chit lwgng cua san pham

TT Thot gian’séy va chi tiéu Céc cong thuc thi nghiém
chat luong CT-13(0,5 | CT-14(1 | CT-15(1,5 | CT-16(2
m/s) m/s) m/s) m/s)
1 Thoi gian say (gid) 16,9° 15,8" 14,3 14,2¢
2 Do am (%) 15,74° 15,45 15,34 15,12¢
3 Protein tong s6 (/100 g) 4,71% 4,79% 4,87% 4,82
4 Pudng tdng sb (g/100 g) 31,14% 31,26™ 31,78% 31,71%
5 Anthocyanin (mg/kg) 26,87 26,76™ 26,79 26,05
6 Vitamin C (mg/kg) 182,46" 182,27 182,32 180,67¢
7 Vitamin Bl (mg/kg) 0,25" 0,23 0,24 0,21¢
8 Vitamin A (mg/kg) 1,65 1,64° 1,67° 1,59
9 Sét (mg/kg) 13,95 13,81° 13,93% 13,73¢
10 E}‘l’ir‘fg}?{}/gmh vét hicu 23x10° | 1,7x10 1,2x 10° 1,4x 10°
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11 Tong s ndm mdc (CFU/g) KPH KPH KPH KPH
12 3,27 3,89 3,94 3,19
Mau sac Mau VahE | Mau vang Mau vang Mau vang
xen lan cam cam dac m
tham nau trung
3,45 4,04 4,07 3,81
Mui Mui thom | Muithom | Muithom .
< o Mui thom
nhe dac trung dac trung
3,68 4,35 4,23 3,62
Vi . By . <
1 Vi ngot Vingotdac | Vingotdac Vi ngot
trung trung
3,73 3,91 4,02 3,87
Chu tric va hinh thi Cautrac | Cautroc | Cdutrie | oo 0
déo va déo dong déo dong déo va nhin
nhan déu, it nhan | déu, it nhan
. . 14,13 16,19 16,26 14,49
Xeép loai
Trung binh Kha Kha Trung binh

Ghi chu: KPH: Khong phat hién. Cdc ky tu khdac nhau trong cung mot cot, biéu thi sy khac biét co

¥ nghia thong ké giita cdc céng thire (p < 0,05).

Bang 4 cho thdy, khi say voi van toc gié 0,5
m/s thi thoi gian sdy 1a 16,9 gio va do am cua san
pham 13 15,74%. Do van toc gié thip nén chat
lugng san pham khong déu trong buong say,
nhimg noi ¢ cudi ludng gi6 san pham van bl am
nhiéu. Vi lugng gi6 khong di mang hoi 4m cua
san pham di, dan t6i thoi gian siy kéo dai, dong
thoi xay ra hién tugng thuy phan va oxy hoa lam
giam chit luong ctia san pham. Khi tang van toc
gi6 1én 1 m/s thi thoi gian sdy 1a 15,8 gio va do
am cta san pham 13 15,45%, voi van toe gio 1én
1,5 m/s thi thoi gian sdy 1a 14,3 gio va do am cua
san phém la 15,34%, tiép tuc tdng van tde gio lén
2 m/s thi thoi gian say 1a 14,2 gid va d6 4m cua
san pham 1a 15,12%. Tuy nhién, khi ting van toc
gi6 1én 2 m/s thi thoi gian siy giam khong dang
ké so v&i van toc gid 1,5 m/s. Khi ting van toc
gid qua cao, dan téi qué trinh tach am & bé mat
san pham manh lam cho bé mit san pham kho
nhanh, do qua trinh khuéch tan ngoai manh hon
qué trinh khuéch tan noi, lam cho bé mat san
phém bi bién dang manh, co nhan, lam bay hoi
ham luong chit thom cuia san pham. Hon nita, gié
16n can quat co cong suat cao, ting chi phi ning
lugng cho qua trinh sdy. Bén canh d6, so sanh vé

cac chi tiéu dinh dudng, chi tiéu vi sinh va chi
tiéu cam quan ciia san pham khoai lang sy déo &
4 cong thie thi nghiém, két qua cho thay, san
pham khoai lang sdy déo ¢ cong thic CT-15 (sdy
véi van toc gio 1,5 m/s) c6 nhiéu uu dlem hon
cong thuc khac, cu the 1a protein tong sb 4,87
/100 g, duong tong s6 31,78 g/100 g, anthocyanin
26,79 mg/kg, vitamin C 182,32 mg/kg, vitamin B,
0,24 mg/kg, vitamin A 1,67 mgkg, sit 13,93
mg/kg, tong s vi sinh vat hiéu khi 1,2 x 10
CFU/g. San pham c6 mau vang cam dic trung,
mui thom déc trung, vi ngot ddc trung, ciu triic
déo dong déu, it nhan va tong diém cam quan la
16,26 diém, duogc xép loai kha. Két qua nghién
ctru ndy ciling twong dong véi két qua nghién ciru
cua Edeani va Anyaene (2023) [6]. Vi vay, chon
cong thie CT-15 véi van toc gi6 1a 1,5 m/s dé
thue hién cac nghién ciru tiép theo.

3.5. Quy trinh ché bién khoai lang siy déo

3.5.1. So dé quy trinh ché bién khoai lang sdy
déo

Tir cac két qua nghién ctru ¢ trén, da dua ra
so dd quy trinh ché bién khoai lang sy déo dugc
thuc hién theo cac budce nhu hinh 1.
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Cu khoai lang 5 kg

Kiém tra, danh gia va lya chon

!

Vo khoai lang
va nugc rua

Rtra sach va got vo

v

Thai 1at kich thudc 1 cm va hap ¢ nhiét
do6 130°C, thoi gian 15 phut

y

Lam ngudi bang quat gi6 dén nhiét do
35°C, thoi gian 30 phat

v

Ngam trong cac nguyén li€u phu ¢ nhiét
do phong véi thoi gian 2 gio

Nudc loc 495 ml,
nudce cot chanh 5
ml. duong mat mia

'

Vét ra dé rao nudce

v

Sy déo ¢ nhiét do 55°C, vdi thoi gian la
14 - 14,3 gio, d0 am san pham dat 15,24 -

I
Lam ngu(f)i,*d(')ng 201 va
hut chan khong

Bao bi PE chuyén
dung dugc kiém tra

San pham khoai lang sdy déo

va v¢ sinh sach sé

Hinh 1. So @6 quy trinh ché bién khoai lang siy déo

3.5.2. Thuyét minh quy trinh ché bién khoai
lang say deo

Bude 1. Nguyén liéu: St dung gidng khoai lang
vo nau dé thu mua tai tinh Quang Tri. Cu khoai
dugc lya chon phai ddm bao cac ti€u chuén vé an
toan vé sinh thuc pham, khong sau, bénh, khéng
dap nat, c6 do ngot cao va huong thom ty nhién.
Nguyén liéu can duoc thu hoach dung thoi diém
chin sinh 1y dé dam bao ham luong tinh bot, dudng
tu nhién, vitamin va khoang chét & mue t6i wu.

Bude 2. Kiém tra, dénh gia va lya chon: Céc
cu khoai lang s& duogc kiém tra, danh gid cac chi
tiéu co 1y, chi tiéu hoa sinh, chi ti€u vi sinh vat va
chi tiéu cam quan. Chi lya chon nhiing ci khoai
lang dam bao céc tiéu chuan chét lugng, khong bi
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ton thuong, khong bi sau, bénh, khong bi ha, khong
bi tham, khong bi xép va khong bi mém nhiin.

Buoc 3. Rua sach va got vo: Khoai lang mat
sau khi thu hoach dugc rira sach béng nudc dé
loai bo bun dét, tap chat va vi sinh vt bam trén
bé mat. Cong doan ndy c6 thé str dung ban chai
mém dé tranh 1am trdy xudc vo khoai. Trong san
xuat quy mo 16n, khoai can dugc lam sach bang
may rira chuyén dung dé dam bao hiéu qua va tiét
kiém thoi gian. Sau khi rira sach, khoai lang mat
dugc got bo 16p vo ngoai. Viéc got vo can duoc
thyc hién can than dé khong lam ton thuong phan
thit khoai, dam bao giit dugc mau sic dep va
huong vi tu nhién cho san pham.

Buée 4. Thai lat va hdp chin so bg: Khoai
duogc thai thanh tung 1at c6 do day khoang 1 cm.
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Viéc thai lat ddng déu gitp qua trinh hip va say
dién ra hiéu qua, dam bao khoai chin déu va kho
déu, khong bi chay hodc con séng bén trong. Sau
khi cat thai, cac lat khoai dugc dem di hap ¢ nhiét
do 130°C trong vong 15 phat. Myc dich la lam
chin so khoai, giup 1am mém céu trac, khoi day
mui thom ty nhién, ddng thoi hd tro gitt mau sic
dep sau khi sdy. Viéc hap cling gitp 1am giam
enzym polyphenol oxidase giy oxy hoa, han ché
hién tugng tham den.

Budoc 5. Lam ngugi: Sau khi hép, khoai duoc
dé ngudi ty nhién bang quat gid dén nhiét do
35°C, thoi gian 30 phat. Néu khoai con nong khi
ngam s& lam thay d6i tinh chat hoa hoc va cam
quan ciia san pham.

Buoc 6. Ngam trong dung dich: Khoai ngudi
dugc ngam trong dung dich gdbm: 500 ml nudc, 5
ml nudc cdt chanh, 140 g duong mat. Muyc dich
cua vi¢c ngam la tdng cuong dd ngot ty nhién, on
dinh mau sic, déng thoi nude cdt chanh c6 chua
axit ascorbic giup chdng oxy hoa, han ché hién
tuong thAm mau do enzyme polyphenol oxidase,
cling nhu phan Gng mailard xay ra trong qua trinh
sdy. Thoi gian ngdm trong 2 gid s& gitp khoai
tham déu gia vi, ting gia trj cam quan cho san
pham.

Buée 7. Vot ra dé rdo nwde: Sau khi ngm,
khoai dugc vé6t ra va dé réo hoan toan truée khi

Hinh 2. Khoai lang truéc khi sy
4. KET LUAN

ba x4c dinh dugc cong thuc ché bién san
pham khoai lang sdy déo véi ty 1é cac nguyén liéu
la cu khoai lang 5 kg, nudc loc 480 ml, nude cdt
chanh 20 ml va duong mat mia 120 g va da xac
dinh dugc cac thong sd cong nghé cta quy trinh
sdy gom: Do day cua 1at khoai lang 1 cm, sdy &
nhiét do 55°C, sdy véi vén téc gié 1,5 m/s, voi
thong sd ‘nay thoi gian say mdi mé tir 14 - 14,3
gid, d6 4m cia san pham dao dong tir 15,24 -
15,35%. Quy trinh ché bién khoai lang say déo
dugc thyc hién theo 9 budc, san pham ché bién
theo quy trinh ndy c6 ham luwong cac chat dinh

séy Viéc dé rao giup giam do am bé mat, rut
ngan thoi gian sy, tranh hién tuong hap hoi lam
mém khoai trong qué trinh séy.

Buéc 8. Sy déo: Khoai lang duoc xép déu
vao khay sdy va tién hanh siy & nhiét do 55°C
trong 14 - 14,3 gio, khi d6 d6 4m cua san phdm
dat tir 15,24 - 15,35%. Muyc tiéu cta qua trinh séy
1a loai boé nudce tur tur, gitt duge d§ déo, mau sac,
huong vi va gia tri dinh dudng cua khoai lang
mat. Sdy & nhiét do thip trong thoi gian dai s&
gitp tranh hién tuong chay xém hoac lam cung
khoai. Thiét bi siy can dam bao sach s& khir
khuan dinh ky va kiém soat nhiét d6 6n dinh.

Buoc 9. Lam nguoi, dong goi va bao quan:
Khoai sau khi sy xong duoc dé ngudi ¢ nhiét 4o
phong trude khi dong goi. Khoai sau khi ngudi
hoan toan dugc dong goi kin, hut chan khong dé
tranh tiép xtic voi khong khi va vi sinh vat, gitip
san pham bao quan duogc 1au hon. Co thé st dung
bao bi bang nilon chuyén dung dé hat chan khong
hodc bao bi dang hop nhua chuyén dung co lap
day kin va c6 goi hut am & bén trong. San pham
dugc bao quan ¢ noi khd rdo, sach s€, thoang
mat, tranh anh nang truc tiép va tranh con tring
xam nhap. Ngoai ra san pham co6 thé bao quan &
nhiét d§ thuong hoac bao quan mat hay bao quan
lanh & nhiét do tir 5 - 10°C.

Hinh 3. Khoai lang siy déo
dudng cao, c6 mau vang cam déc trung, mui thom
dic trung, vi ngot dic trung, ciu trac deo dong
déu, it bi nhan va khong phat hién ndm mdc.
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STUDY ON THE DEVELOPING A PROCESS FOR PROCESSING DRIED CHEWY
SWEET POTATO
Nguyen Van Loi', Le Anh Tuan', Tran Van Quy’,
Nguyen Ngoc Duy', Vu Kieu Sam?, Bui Phuong Thao®
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Abstract

Dried chewy sweet potato slices are a product made from sweet potatoes, marinated with sugar and
food flavorings and dried at low temperatures. The experiment determined technological
parameters including the ratio of food additives, the thickness of the sweet potato slices, drying
temperature and wind speed. Each parameter was analyzed using four different formulas and the
physicochemical, nutritional, microbiological and sensory characteristics of the product in each of
the four experimental formulas were then evaluated. The objective of this study was to select the
most suitable formula for developing a process for processing dried chewy sweet potato. The
chosen formula consisted of 5 kg of sweet potatoes, 480 ml of filtered water, 20 ml of lemon juice
and 120 g of cane sugar syrup. The sweet potato slices were 1 c¢m thick, dried at 55°C with a wind
speed of 1.5 m/s. With these parameters, the drying time per batch was 14 - 14.3 hours. The
product's moisture content ranged from 15.24 - 15.35%, total protein content was 4.87 g/100 g,
total sugar content was 31.78 g/100 g, anthocyanin content was 26.79 mg/kg, vitamin C content
was 182.32 mg/kg, vitamin B1 content was 0.24 mg/kg, vitamin A content was 1.67 mg/kg, iron
content was 13.93 mg/kg, total aerobic microorganisms were 1.2 x 10> CFU/g and no mold was
detected. The product has a distinctive orange-yellow color, a characteristic aroma, a characteristic
sweet taste, a uniformly pliable texture, and minimal wrinkling.

Keywords: Processing, moisture content, sweet potato, process, dried chewy.
Ngay nhan bai: 12/02/2026

Ngay chuyén phan bién: 27/02/2026

Ngay thong qua phan bién: 15/3/2026
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TOM TAT

Nghién ctru nay nham khao sat thanh phan loai va muc d6 da dang ciia dong vat phu du tai ving bii
boi ven bién tinh An Giang thong qua phan tich sy phan b cua ching trong céc sinh canh dac trung
ven bién. Viéc thu mau dugc tién hanh vao mua kho tai 3 sinh canh dién hinh gom Cura song, vung
tridu va ving dudi triéu. Mau dugc thu bang ludi phi du kiéu Juday (kich thudc mét luéi 25 pm), cd
dinh bang dung dich formalin 5% va quan sat dudi kinh hién vi quang hoc dé dinh danh va mé ta
hinh thai. Két qua ghi nhan tong cong 12 loai dong vat phu du thudc 2 nhém chinh 1a: Nganh Rotifera
va 16p Copepoda (thuéc nganh Arthropoda). Trong d6, luan tring (Rotifera) chiém wu thé véi 9 loai
(75%), con giap xac chan mai chéo (Copepoda) gdm 3 loai (25%). Mot sb loai phd bién bao gom:
Brachionus sp., Keratella sp., Apocyclops sp., Paracalanus crassirostris va Pseudodiaptomus incisus.
Thanh phan loai c6 su khac biét giira cac sinh canh, voi mic do phong phii cao hon tai khu vuc ctra
song va ving triéu so v6i ving dudi tridu. Nhom Rotifera phan bb rong va hién dién 6n dinh & ca 3
sinh canh, trong khi Copepoda c6 xu hudng tap trung tai cac thuy vuc c6 do sau va d¢ man cao hon.
Chi s6 da dang Shannon—Wiener (H') dao dong tir 1,08 - 1,24, trong d6 gid tri cao nhét ghi nhan tai
sinh canh ctra song (H' = 1,24), tlep theo 1a ving triéu (H' = 1 ,20) va thap nhat tai ving dudi triéu (H'
=1,08). Két qua nghién ctru cung cap co s dit liéu khoa hoc vé cau triic quan xa dong vat phu du tai
ving bii bdi ven bién, phuc vu gidm sat sinh thai, danh gia chit lugng modi truong nude va dinh
hudng st dung hop 1y ngudn phui du trong nudi trong thily san.

Tir khoa: Bdi boi ven bién, da dang lodi, dong vt phit du, gidp xdc chan mdi chéo, ludn tring.

nong nghi¢p - thuy san, do d6 co6 tinh nhay cam
cao trudc cac bién dong méi trudng [4, 5].

Tinh An Giang s¢ hitu dai bi bdi ven bién
rong 16n doc theo bd bién Tay Nam bd, chiu anh
huong truc tiép cta hé théng séng Cai Lon - Cai
Bé va qua trinh xam nhap man theo mua. Khu
vue ndy ¢ vai trd quan trong déi véi san xuat
néng nghiép ven bién, nudi trong thuy san va
bao ton hé sinh thai, dong thoi cling 1a vung chiu
nhiéu ap luc tur bién d6i khi hau va thay doi su

1. DAT VAN BE

bong vat phu du (BVPD) 1a nhom sinh vat di
dudng gilr vai trd trung gian quan trong trong
lu6i thirc an thuy sinh, két ni giira thuc vat phu
du va céac bac dinh dudng cao hon nhu: C4, tom
va nhuyén thé. Bén canh y nghia sinh thai, DVPD
con dugc st dung rong rai nhu: Chi thi sinh hoc
nham phan anh tinh trang dinh dudng, chat luong
moi trudng nudc va sy bién dong cua cac hé sinh

thai thay vuc [1, 2].

Thanh phan loai va ciu tric quan xi DVPD
chiu anh hudéng manh béi cac yéu té moi truong
nhu: P man, nhiét do, thuy dong luc va ham
lugng dinh dudng, dic biét tai cac ving chuyén
tiép gilta nudc ngot va nudec man [3]. Cac khu
vuc béi bdi ven bién 14 hé sinh thai dong luc dién
hinh, thuong xuyén chiu tic dong dong thoi cta
dong chay song, thuy triéu va hoat dong san xudt

dung dat [6]. Tuy nhién, cdc nghién ctu vé
DVPD tai cac hé sinh thai bdi bdi ven bién Tay
Nam B9, dac biét & khu vuc An Bién va An
Minh thudc tinh An Giang hién nay, van con han
ché va chua dugc hé thong hoa theo cac sinh
canh dic trung nhu cira séng, ving tridu va ving
duéi triéu. [7].

Xuat phét tir thuc tién d6, nghién ctru nay
dugc thyc hién nham xac dinh thanh phan loai
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va danh gid mac d6 da dang cua BVPD tai vung
bai boi ven bién tinh An Giang, dong thoi phan
tich sy phan b cua ching theo 3 sinh canh dién
hinh gom: Cua soéng, vung triéu va vung dudi
triéu. Két qua nghién clru gop phan cung cap co
s& dir liéu sinh hoc nén, phuc vu giam sat sinh
thai, ddnh gia chat luong méi trudng nudc ven
bién va dinh hudng st dung ngudn phu du ban
dia trong phat trién nong nghiép - thuy san theo
huéng bén ving.

2. VAT LIEU VA PHUONG PHAP
2.1. Khu vure va thoi gian nghién ctru

Nghién ctru duge tién hanh tai khu vuc bai
bdi ven bién tinh An Giang, thudc dia ban cac xa
bong Thai va xa Van Khanh, tinh An Giang
(trude day thudc huyén An Bién va huyén Anh
Minh, tinh Kién Giang). Miu DVPD dugc thu
thap tai 3 sinh canh dién hinh gdm: Cira song,
vung triéu va ving duéi triéu. Tai mdi sinh canh
b6 tri tir 2 - 3 diém thu mau dai dién. Toa do cac
diém khao sat dugc xac dinh bang thiét bi dinh vi
GPS cam tay GPSMAP 78s (Garmin, Dtic). Cac
thong s6 méi truong co ban nhu: PO sdu nude,
ddc diém chat nén day, d6 man va nhiét d6 duoc
ghi nhan truc tiép tai hién truong vao thoi diém
thu mau duoc thu thap trong mua kho giai doan
2022 - 2024, mdi ndm tién hanh mot dot khao sat
dai dién tai cac diém nghién ctu.

2.2. Thu miu va xir Iy miu

Mau DVPD duge thu bang ludi phu du kiéu
Juday véi kich thudc mét luéi 25 pm, kéo tha
cong tai ting nudc mit (0 - 50 cm) trong
khoang 10 phut cho mbi diém khao sat. Sau khi
thu, mau dugc chira trong chai nhya PE dung
tich 1 lit va ¢ dinh bang dung dich formalin
5%, dong thoi bé sung mot lwgng nho dung
dich lugol nham ting kha ning bat mau va 6n
dinh mau [8, 9].

Tai phong thi nghiém, mau dugc dé ling tu
nhién trong 24 gio, sau d6 hut bo phan nude phia
trén va diéu chinh thé tich mau con lai vé 50 mL.
Viéc phan tich BPVPD dugc thuc hién dudi kinh
hién vi quang hoc (Optika B-292, Y) véi vat kinh
10x va 40x. Mau PVPD duoc thu va phan tich
theo 2 phuong phap:

- Thu mau 7dinh tinh: Bugc thuc hién bang
lu6i phu du kiéu Juday (mat ludi 25 um), kéo

ngang tai tang nuoe mét (0 - 50 cm) trong khoang
10 phat tai mdi diém khao sat nhim xac dinh
thanh phan loai.

- Thu mau dinh luong: Mau nuéc dugc thu
véi thé tich xéc dinh, sau d6 c6 dac va phan tich
bang budng dém Sedgwick—Rafter theo cac
huéng din va khuyén céo tiéu chuan trong nghién
ctru sinh vat thay sinh nuée lo [10], nhim xac
dinh mat do c4 thé theo don vi thé tich.

2.3. Pinh danh loai va xir 1y s6 liéu

PDVPD duoc dinh danh dén cép loai hoac
gidng dua trén cac tai liéu phan loai tiéu chuan
danh cho 2 nhém chinh la: Rotifera va Copepoda
[11, 12]. Céc tai liéu bd sung lién quan dén khu
vuc Pong Nam A duoc str dung nham ddi chiéu
va hoan thién cac dic diém hinh thai dic trung
cua loai [13, 14].

Dit liéu duoc tong hop va phéan tich nham xéac
dinh s6 luong loai (S), tan suat xuét hién cua loai
dugc xac dinh dya trén ty 1€ sb diém khao sat co
ghi nhan loai d6 so véi tong s6 diém khao sat cua
timg loai theo sinh canh va dic diém phan bd
(phan bd rong hoic dic trung theo sinh canh).
Chi s6 da dang sinh hoc Shannon—Wiener (H')
duogc tinh theo cong thirc:

—ZS: P;In (P;)

Trong d6: Pi 1a ty 1& xuét hién cta loai thi i
va § la tong so loai trong quan xa.

Chi s6 dong déu Shannon (J') duoc st dung
de danh gia mic d6 phan bo dong déu cua cac loai
trong quan xa, dugc xac dinh theo cong thirc:

= H'/H max (J co giatritr 0 - 1)
H’max = In(S).

Trong d6: H’ max 1a chi sb da dang loai
cuc dai dat duoc khi cac loai ¢6 su phan bd dong
deu gilta cac loai voi nhau. Noi cach khac, khi
tan sO xuét hién cua mdi loai trong quan thé bang
nhau thi chi sé da dang dat gia tri cuc dai.

Gia tri J' dao dong trong khoang tur 0 - 1, véi
gia tri cang 16n thé hién mirc d6 phan b ciia cac
loai cang ddng déu [15]. Viéc tinh toan cac chi s6
da dang H' va J’' dugc thyuc hién béng phén mém
Biodiversity Pro [16].
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8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thu méu va dic diém méi truong

Trong cac dot khao sat mua kho giai doan
2022 - 2024, téng cong 8 diém thu mau duoc bo
tri tai vung bai boi ven bién thudc cac xa Pong
Thai va xa Van K}}énh, tinh‘ An Giang. Pai dién
cho 3 sinh canh dién hinh gom: Ctra song, vung

tridu va dudi tridu. Cac diém khao sat bao gém:
ABI1, AB2, AB3 (xa Dbong Thai) va va AMI,
AM2, AM3, AM4, AMS5 (x4 Van Khanh), phan
anh dac trung thuy vuc va mac d6 anh hudng
khac nhau cta song - bién. Cac yéu tb méi truong
co ban nhu nhiét d6 nudc, pH, do man, do sau va
d6 trong dugc do truc tiép tai hién trudng va trinh
be‘ly?trong bang 1.

Bang 1. Mgt so yéu to moi truwdng tai cac diem khao sat vung bai boi ven bién

Piém Sinh canh | Nhiét do (°C) pH Do mén (%o) | BJ sau (cm) | B trong (cm)
ABI1 CS 28,1 6,8 4,93 52 42
AB2 VT 29,4 7,1 6,17 46 45
AB3 DT 30,3 7,4 9,23 75 40
AMI1 CS 28,7 6,9 5,32 60 52
AM?2 VT 29,2 7,2 7,45 50 60
AM3 DT 30,1 7,3 11,87 80 58
AM4 DT 29,9 7,5 14,50 88 65
AMS DT 30,2 7,4 18,20 92 64

Ghi chu: CS: Cua song, VT: Ving trieu, DT: Dudi triéu

Két qua cho thiy, nhiét d6 nudc dao dong
trong khoang 28,1 - 30,3°C, pH twong d6i 6n
dinh tur 6,8 - 7,5, phu hop cho sy sinh trudéng va
phat trién cta cac nhom sinh vat phu du. b6 man
bién thién rong tur 4,93%o tai diém cua song dén
18,20%0 tai khu vuc dudi triéu, phan anh rd
gradient chuyén tiép tir méi trudng nudc ngot dén
lo sang mdi truong chiu anh hudng bién manh
hon. B§ sau va dd trong cua cdt nudc coO xu
huéng ting dan tir cira song ra dudi tridu, cho
thay su chi phdi cta thuy triéu va dic diém dja
hinh day trong khu vuc nghién ctru.

Céc dic diém moi truong ghi nhan trong
nghién ctru nay tuong doéng voi két qua khao sat
tai cac ving béi bdi ven bién khac & Tay Nam b,
noi d@ man mua kho thuong dao dong trong
khoang trung binh tir nudc lg dén man nhat va
céc thong s6 nhiét d, pH twong ddi on dinh qua
cac nam [17, 18]. Sy phan hoa 10 rét vé do man,
do sau va do trong gilra cac sinh canh dugc xem
13 co s& quan trong chi phdi cau triic va su phan
bd cia DPVPD tai khu vuc bai bdi ven bién tinh
An Giang [19].

3.2. Thanh phan loai dong vét phu du
Ké"g quéa phan tich mau tai 8 diém khao sat ghi
nhén tong cong 12 loai DVPD trong khu vuc

nghién ctru. Thanh phan loai twong dbi don gian,
bao gdm 2 nhém chinh 1a: Rotifera v&i 9 loai
(chiém 75%) va Copepoda voi 3 loai (chiém
25%) (Bang 2).

S6 luong loai PVPD ghi nhan twong ddi
thap so voi mot sd hé sinh thai ven bién nhiét
d6i. Pidu nay co thé lién quan dén dic diém
moi trudng bai bdi véi nén day bun min va do
duc cao, cling nhu thoi diém khao sat trong mua
kho. Ngoai ra, vi¢c su dung ludi co6 kich thude
mat ludi 25 pm va phuong phéap thu miu c6 thé
chua ghi nhin day du cac nhém 4u trung (nhu
giun nhiéu to, nhuyén thé) hodc cac sinh vat
kich thudc rat nho. Nghién ctru nay chi yéu tap
trung vao 2 nhém chinh la: Rotifera va
Copepoda, do d6 chuwa xem xét dén cac nhom
dong vat nguyén sinh.

Sinh canh ving dudi triéu trong nghién ciru
bao gdm cac diém: AB3, AM3, AM4 va AM5, 1a
nhting khu vuc ¢6 d0 man va do sau cao hon so
v6i cac sinh canh khac. Diéu kién méi trudng nay
c¢6 thé anh huong dén su phan bd cia cac loai
DVPD, dac biét 12 nhom luan trung, von thuong
phat trién tdt trong moéi trudng nudce lo ¢6 d6 min
trung binh. Tai cc ving dudi triéu véi d6 min
cao va dong chay manh, sy hién dién cua nhom
nay c¢6 xu huéng giam.
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Bang 2. Thanh phan loai PVPD ghi nhén tai ving bii bdi ven bién

Nhom nganh Ho (Family) Gibng/Loai (Genus/Species) Sinh canh

Rotifera Brachionidae Brachionus angularis CS, VT, DT

B. falcatus CS, DT

B. urceolaris VT, CS
Keratella tropica, CS, VT, DT
K. valga CS, VT, DT

[ocanidae Monostyla lunaris, VT, DT

Dipleuchlanis propatula
Synchaetidae Polyarthra vulgaris CS, VT
Trichocercidae Filinia terminalis VT

Copepoda Cyclopidae Apocyclops spartinus CS, VT, DT

Paracalanidae Paracalanus crassirostris CS, DT
Pseudodiaptomidae Pseudodiaptomus incisus CS, VT, DT

Ghi chu: CS: Cia song, VI: Ving trieu, DT: Viing duwdi trieu. Sinh canh ving duéi triéu trong
nghién ciru bao gom cac diem AB3, AM3, AM4 va AM5, la nhitng khu viec co do man va do sau cao

hon so voi cac sinh canh khac.

Cau tric thanh phan loai ghi nhan trong
nghién ctru phan anh dic diém dién hinh cta khu
hé BDVPD tai sinh canh ctra song thé hién tinh da
dang cao hon do sy giao thoa giita ngudén nudc
ngot va nudc man, tao diéu kién thuan loi cho
nhiéu nhom loai cing ton tai, giau dinh dudng va
chiu tac dong manh cua cac yéu td moi truong,
noi nhém luan tring thuong chiém wu thé [1, 2].

Nhom Rotifera phan bd da dang va chiém uu
thé rd rét vé sé luong loai, bao gdm céc loai phd
bién nhw: Brachionus angularis, B. falcatus,
Keratella tropica, K. valga, Polyarthra vulgaris
va Filinia terminalis (Hinh 1). Pay 1a nhom sinh
vat phu du c6 kich thude nho, vong doi ngan va
tdc do sinh san nhanh, thuong chiém wu thé trong
cac thity vuc nude nong va cac ving chuyén tiép
giltta nudc ngot va nudc man [1, 6]. Nhiéu loai
thudc cac gidng Brachionus va Keratella 33 dugc
ghi nhan rong rai va4i vai tro 1a chi thi sinh hoc
cho céc thuy vuc giau dinh dudng va cé bién do
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dao dong moi truong 16n, nho kha nang thich
nghi cao va phan (ng nhanh trugc cac bién dong
vé d§ man va dieu kién thuy 1y [1, 18].

Nhém Copepoda ghi nhan 3 loai gom:
Apocyclops spartinus, Paracalanus crassirostris
va Pseudodiaptomus incisus (Hinh 2). DPay la
cac loai phd bién trong moéi trudong nudc lo va
ving bién noéng, cé kich thudc co thé 16n hon so
voi ludn trung va dong vai tro quan trong trong
lu6i thirc an thiy sinh, dic biét 1a ngudn thic an
ty nhién cho giai doan au tring cua cd va tom
[15]. Su hién dién déng thoi cua cac loai ua
nudc ngot va cac loai thich nghi véi moi truong
nude lg phan anh rd tinh giao thoa sinh hoc cua
khu vuc bai bodi ven bién tinh An Giang. Viéc
dinh danh cac loai Copepoda dugc thuc hién dua
trén tong hop cac dic diém hinh thai quan sat
duoc két hop véi tai liéu phan loai chuyén
nganh; mot sd dic diém chi tiét co thé chua thé
hién rd trén hinh 1 va 2.
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Hinh 1. Cac loai luan trung (Rotifera) ghi nhan trong khu vuwe nghién ciru

Ghi chu:

Polyarthra vulgaris, I: Filinia terminalis.

wrpg

A . B

. A: Brachionus falcatus, B: Brachionus angularis,
Keratella tropica;, E: Keratella valga; F: Monostyla lunaris;

C: Brachionus urceolaris; D:
G.: Dipleuchlanis propatula;, H:

wrgoL

Hinh 2. Cac loai giap xac chan mai cheéo (Copepoda) ghi nhan trong khu vwe nghién ciru
Ghi chu: A: Apocyclops spartinus; B: Paracalanus crassirostris, C.: Pseudodiaptomus incisus.

So sédnh voi1 cac nghién cuu trude day tai
vung ven bién: Tinh Tra Vinh va Ca Mau, thanh
phan loai DVPD tai khu vyc nghién ctru cho thiy,
muc do twong dong nhét dinh, tuy nhién sb loai
thudc nhom Calanoida ghi nhan duoc con han ché
[7, 16]. Su khéac biét ndy c6 thé lién quan dén dic
diém tram tich bun mém, dong luc thuy van va
diéu kién méi truong dac thu cia khu vuc bai boi
ven bién tinh An Giang trong muia kho. Bén canh
do, mae do da dang loai trung binh (12 loai) cling
¢6 thé chiu anh hudng boi thoi diém khao sat va

kich thudc mat ludi 25 um, vén c6 kha niang han
ché ghi nhan cac nhom DVPD kich thude rat nho.

3.3. Sw phan b6 PVPD theo sinh canh

Su phan b ctia DVPD trong khu vuc nghién
ctru thé hién su khac biét rd rét giita 3 sinh canh
khao sat gom: Ctra séng, vung triéu va ving dudi
triéu (Bang 3). Sinh canh ctra séng ghi nhén s6
loai cao nhét véi 11 loai (91,7% tong sb loati),
tiép theo 1a ving tridu voi 10 loai (83,3%) va thap
nhit 13 ving dudi tridu v6i 8 loai (66,7%). Két
qua nay cho thay, khu vuc cira song c6 mirc d6 da
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dang sinh hoc cao hon, do chiu 4nh hudéng dong
thoi cua nude ngot va nudc man, cung voi ham
lugng dinh dudng tuong doi cao va diéu kién sinh

thai bién dong, thuan lgi cho nhiéu nhém sinh vét
phu du cung ton tai [1, 2].

Bing 3. S6 loai PVPD va chi s6 da dang Shannon—Wiener (H')

Sinh canh S6 loai (S) | H Dic diém noi bat
Ctra song 11 1,24 | Noi giao thoa nudc ngot — man, giau dinh dudng
Ving triéu 10 1,20 | Bi anh huéng manh boi tridu, moi trudng bién dong
Ving dudi triéu 8 1,08 | P9 man cao, nudc sau, dong chay manh
10
9
9 4 _—
8
7
6 6
6
S s
b
4
33
3 - .
] 2 3
% 2 = S 2
I - :E - -
. 5::15 - » 51 . .
AB1 | AB2  AB3 | AMI | AM2 | AM3 | AM4 | AMs | DT | cs | VT§‘
Piém khio sat/sinh cinh

Copepoda B Rotifera

Hinh 3. Pic diém phan b6 ciia PVPD trong khu vue nghién ciru
Ghi chii: AB: An Bién, AM: An Minh, CS: Cira séng, VT: Ving triéu, DT: Viing dudi triéu.

Hinh 3 cho thdy, nhom luin trung (Rotifera)
chiém uu thé vé s luong loai tai hau hét cac
diém khao sat. Tuy nhién, s6 luong loai ghi nhan
giita cc sinh canh cira séng, ving triéu va ving
duéi triéu khong c6 su khac biét 16n, cho thiy
muc d6 da dang loai trong ddi twong dong trong
diéu kién khao sat muia kho. Miac du vay, cac loai
luan tring van thé hién xu huéng phan bd rong,
hién dién & ca 3 sinh canh va chiém ty 1€ cao
trong tong so loai. Pac diém nay phan anh kha
ning thich nghi cao ciia nhom Rotifera d6i véi
cac diéu kién moi truong bién dong vé do min,
muc nude va ham luong chat hitu co, 1a nhing
ddc trung phd bién cua cac thuy vuc nong va
vung chuyén tiép ven bién [1, 6, 18].

Nguoc lai, nhom gidp xéc chan mai chéo
(Copepoda) c6 xu hudng phan bd chon loc hon.
Két qua cho thay, tai sinh canh vung triéu chi ghi
nhan 2 loai Copepoda, trong khi tai ctra song va
ving dudi triéu ghi nhan 3 loai. Pang chi y, loai
Paracalanus crassirostris khong xuat hién tai
sinh canh ving tridu, c6 thé lién quan dén diéu
kién moi truong bién dong manh vé thuy tricu va
dong chay tai khu vuc nay. Trong khi d6, loai

Pseudodiaptomus incisus hién dién & cd 3 sinh
canh, cho thay kha ning thich nghi rong trong
diéu kién nudc lo ven bién, trong khi Paracalanus
crassirostris ¢c6 xu huéng phan bd chon loc hon
va khong ghi nhan tai sinh canh ving triéu, phan
anh dac tinh sinh thai cia nhoém Copepoda wa moi
truong nude 1o va ving chuyén tiép [12].

Chi sé6 da dang Shannon-Wiener (H') thé
hién xu huéng phii hop véi dic diém phan bd
duoc thé hién & hinh 3, voi gia tri cao nhét tai
sinh canh ctra song (H' = 1,24) va thip nhét tai
sinh canh ving dudi triéu (H' = 1,08). Diéu nay
cho thay, cac sinh canh chuyén tiép, noi diéu kién
moi truong bién dong nhung khéng qua khic
nghiét, thuong duy tri mic do da dang sinh hoc
cao hon so v6i cac khu vue chiu anh huéng bién
manh. Két qua nay phu hop véi cic nghién ciru
trudc day vé DVPD tai cac hé sinh thai cta song
va ven bién nhiét déi [3, 10].

Nhin chung, su phan bd DVPD thé hién trén
hinh 3 phan anh rd vai tro ctia gradient moi
trudng tir cira song ra bién trong viéc hinh thanh
cau tric quan xa DVPD tai ving bii bdi ven bién
tinh An Giang. Pay la co s& khoa hoc quan trong
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cho viéc st dung DVPD nhu nhém chi thi sinh
hoc trong giam sat chat luong moéi trudng nude
va danh gia bién dong sinh thai & cic hé sinh thai
ven bién.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Nghién ctru di ghi nhin tong céng 12 loai
DVPD tai ving béi bdi ven bién tinh An Giang,
thuoc 2 nhoém chinh la: Rotifera (9 loai, chiém
75%) va Copepoda (3 loai, chiém 25%). Nhém
Rotifera chiém uu thé va phan bd rong & ca 3 sinh
canh, trong khi Copepoda c¢6 xu hudéng phan b
chon loc hon.

Su khéc biét vé thanh phan loai va chi sé da
dang Shannon—Wiener (H') gilta cdc sinh cénh
cho thiy, sinh canh cira séng c6 muc d6 da dang
cao nhat, tiép theo 1a vung triéu va thap nhat 1a
ving dudi triéu.

Két qua nghién ctru cung cép co so dir liéu
khoa hoc vé DVPD tai viing bai bdi ven bién tinh
An Giang, gop phan phuc vu giam sat sinh thai,
danh gia chat lwong moi truong nuéc va dinh
huéng st dung hop 1y ngudn phu du trong nudi
trong thily san.

4.2. Kién nghi

Can tiép tuc nghién ctru sau hon vé cac dic
diém sinh 1y, dinh dudng va kha ning tmg dung
thyc tién cta cac loai DVPD ban dia phd bién nhu:
Brachionus, Apocyclops va Pseudodiaptomus,
nham 1am rd tiém ning sir dung ching trong giam
sat sinh hoc va san xuit ngudn thirc an ty nhién
cho nudi trong thity san. Dong thoi, viéc mé rong
nghién ctru theo mua va két hop véi cac nhom
sinh vt phu du khac s& gdp phan nang cao hiéu
qua danh gia va quan ly moéi truong vung ven
bién trong bdi canh bién d6i khi hau.
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SPECIES DIVERSITY OF ZOOPLANKTON IN THE COASTAL MUDFLATS
OF AN GIANG PROVINCE, VIETNAM
Huynh Van Tien', Nguyen Duy Tungz, Luu Ngoc Thuy Trangl,

Dinh Thi Be Hien', Ha Thanh Toan'

Institute of Biotechnology and Food Technology, Can Tho University
’High-Tech Agricultural Business Incubation Center, Ho Chi Minh city
Abstract

This study aimed to investigate the species composition and diversity of zooplankton communities
in the coastal mudflat areas of An Giang province, Vietnam, by analyzing their distribution across
representative coastal habitats. Sampling was conducted during the dry season in three typical
habitats, including estuarine, intertidal, and subtidal zones. Samples were collected using a Juday
plankton net (25 pm mesh size), preserved in 5% formalin, and examined under a light microscope
for taxonomic identification and morphological characterization. A total of 12 zooplankton species
were recorded, belonging to two main groups: Rotifera and Copepoda (phylum Arthropoda).
Rotifers dominated the community with 9 species (75%), whereas copepods accounted for 3
species (25%). Common taxa included Brachionus sp., Keratella sp., Apocyclops sp., Paracalanus
crassirostris, and Pseudodiaptomus incisus. Species composition varied among habitats, with
higher richness observed in estuarine and intertidal zones compared to subtidal areas. Rotifers were
widely distributed and consistently present across all habitats, while copepods tended to
concentrate in deeper and more saline waters. The Shannon-Wiener diversity index (H’) ranged
from 1.08 to 1.24, with the highest value recorded in the estuarine habitat (H' = 1.24), followed by
the intertidal zone (H' = 1.20) and the lowest in the subtidal zone (H' = 1.08). These findings
provide baseline scientific data on zooplankton community structure in coastal mudflat ecosystems,
supporting ecological monitoring, water quality assessment, and the sustainable use of indigenous

plankton resources in aquaculture.

Keywords: Coastal mudflat, copepods, rotifers, species diversity, zooplankton.
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DANH GIA NGUY CO XAM NHAP MAN THEO
CAC KICH BAN BIEN D01 KHi HAU TREN HIEN TRANG
sU DUNG DAT THANH PHO CAN THO

Nguyén Kim Khoa

-3 Nguyén Thi Hong Pi¢p”

", Nguyén Trong Nguyén’
'Nghién civu sinh nganh Méi truong ddt va nude,
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“Email: nthdiep@ctu.edu.vn

TOM TAT

Nghién ctru nay dugc thyc hién véi myc tiéu danh gia sy phan b6 hién trang st dung dat nong
nghiép tai thanh phd Can Tho (tinh Séc Trang cii) nim 2024 va xac dinh cac hién trang c6 nguy co
bi anh hudng boi xam nhdp mén theo cac kich ban bién ddi khi hau RCP 4.5 va RCP 8.5 vao cac
nam 2030 va 2050. Anh vé tinh Sentinel-1A va Sentinel-2 MSI da thoi gian dugc str dung dé phan
loai hién trang su dung dat nam 2024 béng thuat toan Random Forest. Két qua phan loai da xac
dinh 11 loai hinh sir dung dat. Vi kich ban RCP 8.5, dién tich canh tac lta bi anh hudng boi mirc
man > 4 g/l wdc tinh la 50.242,0 ha (nam 2030) va 52.099,2 ha (nam 2050), doi hoi phai co cac
bién phap thich tmg phu hop vai diéu kién man gia tang. Nghién ctru nay gop phan cung cip co sO
khoa hoc quan trong cho viéc 1ap ké hoach sir dung dét, hudng t6i mot nén ndng nghiép thich tng
va bén ving v6i bién ddi khi hau.

Tiur khoa: Sentinel-14, Sentinel-2, hién trang dat néng nghiép, kich ban bién doi khi hdu, thanh

phé Can Tho (tinh Séc Trang cil).

1. DAT VAN BE

Xam nhap man 1a qua trinh nuéc man tur bién
x4m 14n vao cac ngudn nudc ngot ndi dia, chiu anh
hudng béi su tuwong tac giira luu lwgng nudc song
tir thuong ngudn va lyc thiy triéu tir ha luu [1, 2].
Hién tuong nay dang trd thanh mot thach thirc
nghiém trong trong bdi canh bién ddi khi hau ngay
cang gia ting, tic dong truc tiép dén tai nguyén
nudc va dat canh tac [3]. Man hoa dét 1a mot trong
nhiing nguyén nhan chinh gy suy thoai dat, anh
huong xau dén ning suit cay trong, da dang sinh
hoc va chirc ning sinh thai ctia hé sinh thai dat [4].
Nghién ctru su thay doi trong hién trang st dung
dat dong vai tro then chdt trong viéc hoach dinh
chién luoc phat trién khong gian, bao vé moi
trudng va quan ly tai nguyén [5].

Vién tham tir 1au d3 trd thanh mot cong cu
khong thé thiéu trong nghién ciru va giam sat hién
trang st dung dét, dac biét la trong bdi canh bién
d6i khi hau va cac hién tugng méi truong nhu xam
nhap man [6 - 8]. Tuy nhién, dit liéu vién tham
quang hoc gip han ché do may che phu, nhét 1a &
cac ving noéng nghiép nhiét doi [9, 10]. Trong bdi

canh do, cac hé thong chu dong nhu radar khong
phu thudc vao anh sdng mat troi, co thé hoat dong
trong moi diéu kién thoi tiét va thoi gian, tir d6 khic
phuc han ché cua cac hé thong thu dong [11]. Viéc
két hop dit liéu Sentinel-1 va Sentinel-2 gitp khic
phuc nhimg han ché cta timg hé thong riéng 1¢,
cung cap thong tin dang tin cdy ngay ca trong diéu
kién thoi tiét bat loi, dong thoi nang cao hiéu qua
trong phan loai cdy trong va phat hién bat thudng
trong san xuat néng nghiép [12].

Thanh phé Can Tho (tinh Séc Trang cil) 1a
mot trong nhirng dia phuong bi tdic dong manh
nhit boi xdm nhap man cyc doan. Tinh trang nay
khong chi anh hudng dén nang suét san xuit nong
nghiép ma con gay kho khan cho sinh ké va doi
song cua nguoi dan dia phuong [13]. Xuét phat tir
thuc tién trén, nghién ctu nay dugc thuc hién
nhim xay dung ban d6 hién trang st dung dat
noéng nghiép thanh phd Can Tho (tinh S6c Tring
cli) nam 2024, dong thoi danh gia nguy co xam
nhap man trén hién trang st dung dat theo cac
kich ban bién d6i khi hau RCP 4.5 va RCP 8.5
cho céc nam 2030 va 2050.
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2. PHUONG PHAP NGHIEN CUU

2.1. Khu vue nghién ciru

Pham vi khong gian cia nghién ctru nay duoc
giéi han ranh gi6i hanh chinh thanh phé Can Tho
(tinh Soc Trang ct) trude thoi diém Nghi quyét
50 202/2025/QH15 ngay 12/6/2025 cua Qudc hoi
vé viéc sap xép don vi hanh chinh cap tinh co
hiéu lyc (Hinh 1). Vi tong dién tich tu nhién xap
xi 3.298,2 km® va quy mo dan sb khoang 1,21
triéu nguoi [14], thanh phd Can Tho (tinh Séc
Tring cii) dong vai trd quan trong trong ban do
kinh té - x4 hoi ctia khu vuc. Vé mit khong gian,
bé mat dia hinh tinh Séc Trang cii ¢6 dang long
chao vé6i cac dai dat ven song Hau va bién boéng
c6 cao d6 16n hon, sau d6 nghiéng va thap dan
vao ndi dia. BJ cao trung binh chi dat tir 0,5 - Im
so voi muc nudc bién, két hop véi do dbc dia
hinh vé cung nho (khoang 45 cv/km chleu dai)
[15]. Do vi tri ha nguén song Hau va tiép giap
bién Pong, tinh thuong xuyén chiu tic dong
manh m€ tor xdm nhap man, gay anh hudng truc
tiép dén sinh ké dja phuong va hoat dong san xuat
ndng nghiép [16 - 18].

2.1. Dir liéu nghién ciru

2.1.1. Dit liéu vé tinh

Dir liéu st dung trong nghién ctru bao gom
anh vién tham tr Sentinel-1A GRD (Ground
Range Detected, Level-1) va Sentinel-2 MSI
(Multispectral Instrument) Level-2A. Tat ca di
liéu dugc thu thap théng qua nén tang Google
Earth Engine trong khodng thoi gian tuor ngay
01/01/2024 dén ngay 31/12/2024, véi d6 phan
giai khong gian 10 m va hé quy chiéu WGS 84,
mii chiéu UTM Zone 48N (EPSG:32648). Tong
s6 canh anh thu thap trong nim 2024 13 27 canh
anh (Sentinel-1A) va 73 canh anh (Sentinel-2).

2.1.2. Dit liéu do man

Ban db phan ving d6 man nim 2030 va 2050
theo kich ban bién doi khi hau RCP 4.5 va RCP
8.5 dugc thu thap tai S& Nong nghiép va Moi
truong thanh phé Can Tho (tinh Séc Tring cil)
(Hinh 1).

Dir liéu ban do sau khi thu thap dugc chuyén
ddi sang dinh dang vector thong qua bd cong cu
s6 hoa trén phan mém QGIS 3.40. Trudc tién, cac
tép hinh anh dugc nan chinh hinh hoc bang cong
cu Georeferencer, st dung céc diém khéng ché
mat dat (GCPs) dua trén ludi toa do trong hé toa

d6 qudc gia VN-2000 (kinh tuyén truc 105°45°,
mui chiéu 3%. Quy trinh nén chinh dam bao sai
s6 trung phuong duy tri & muc dudi 1 pixel dé
dam bao do chinh xac vé vi tri khong gian. Tiép
theo, phuong phap sd hoa thu cong dugc thyc
hién dé trich xuét cac ranh gidi phan ving d6 min
dudi dang cac d6i twong ving. Cubi cung, dit liéu
thudc tinh bao gdbm do min, thoi gian va kich ban
bién d6i khi hau twong ung duogc tich hop vao
bang thudc tinh, tao co s& dir li€u khong gian
dong nhét phuc vu cho cac phan tich chong 16p va
danh gia sau nay.

Hinh 1. Ban d6 xAm nhap min theo cac kich
ban bién ddi khi hau tai thanh phd Can Tho
(tinh S6c Trang cii)

2.2. Tién xir Iy anh

Bo6 4nh Sentinel-1A dugc xtr 1y khir nhiéu
bang thuat toan loc Lee Sigma véi kich thude cira
s6 3 x 3 nham giam thiéu nhiéu speckle thuong
gip trong dir liéu radar ma van duy tri dugc chi
tiét hinh anh [19]. Pong thoi, bd anh Sentinel-2
dugc ap dung mat na may thong qua kénh QA60
dé loai bo cac anh hudong khéng mong mudn cia
may va bong may trong qud trinh phan tich. Sau
khi xir 1y, ca hai bo anh duoc cit gioi han theo
ranh gidi hanh chinh khu vue nghién ctru.

2.3. T6 hop anh trung binh thing

B0 anh Sentinel-1A va Sentinel-2 sau khi tién
xtr 1y anh dugc tinh gia tri trung vi theo tung
thang. D6i v6i Sentinel-1A, hai phan cuc VV va
VH dugc trich xuat va tinh trung vi theo thang,
phan 4nh bién dong gia tri tin xa nguoc qua cac
giai doan sinh trudng cdy trong. Véi Sentinel-2,
chi s6 thuc vat NDVI dugc tinh toan va duoc
tong hop trung vi theo thang nham phan 4nh sy
thay d6i mat do tham thuc vat theo thoi gian. Cac
bd suu tdp anh sau d6 dugc tich hop lai bang
phuong phap xép chdng 16p (layer stacking) sir
dung ham toBands trén nén tang Google Earth
Engine, tao thanh tap hop anh gém 36 dai
(bands), bao gom: 12 dai VV, 12 dai VH trung vi
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theo thang tir Sentinel-1A va 12 dai NDVI trung
vi theo thang tir Sentinel-2. Tap dir liéu anh nay
duoc su dung lam d4u vao cho mo hinh phan loai
hién trang st dung d4t nam 2024.

2.4. Phan loai ¢6 giam sat bang thuit toan
Random Forest

Random Forest 1& mot tip hop cdy quyét
dinh (decision trees), trong d6 mdi ciy duoc
xem xét danh gia doc lap dé xac dinh 16p muc
tiéu cua tung pixel [20]. Trong nghién ctru nay,
phan loai co giam sat bang thuat toan Random
Forest trén nén tang Google Earth Engine duoc
thuc hién thong qua ham ee.Classifier.
smileRandomForest. Cac tham sd phan loai
duoc xac dinh bao gém: sb luong cay 1a 150, sb
lugng bién duoc chon tai méi nat 1a 3 va ty 18
bootstrap 1a 0,1 [21]. Dit liéu hudn luyén cho mé
hinh phan loai hién trang sir dung dat duoc xay
dung tir tong cong 1.283 diém mau cho 11 loai
hinh str dung dat tai tinh Séc Tring cii, bao gdm:
(1) lba - tom, (2) lva 2 vy, (3) laa 3 vy, (4) cay
hang nam khac, (5) cay lau nam khac, (6) nuoi
trong thily san, (7) séng rach, (8) cong trinh xay
dung, (9) rung, (10) dira va (11) mia.

2.5. Panh gia d¢ tin cay

Dé danh gia két qua phan loai, 385 diém mau
thu théq? tir qua trinh khdo sat thuc dia da duoc sfg:
dung d¢ danh gia do tin cdy dya trén hai thong s6
chinh: (1) d§ chinh x4c toan cuc va (2) h¢ so
Kappa theo cong thue [22].

T= S6 ,diérp khao sat ding véi két qua phan
loai/Tong s6 diém khao sat (1)

T-E})

K="

(1-E} ( )

Trong d6: T la dg chinh xac toan cuc (%), E 1a
do chinh x4c ngau nhién (%), K 1a h¢ s6 Kappa.

Do chinh xac toan cuc cua két qua phan loai
16p phi/str dung dat phai 16n hon 80% [23] va gia
tri Kappa dugc danh gia theo bang 1 [24].

Bang 1. Khoang gia tri danh gia két qua phan

loai
STT b0 tin cay Gia tr1 Kappa
1 Kém K<0,2
2 Trung binh -kém | 02=<K <04
3 Trung binh 04=<K<0,6
4 Tot 0,6=<K<0,8
5 Rét t6t 0,8=<K<1,0

So dd thuc hién phan loai hién trang duoc
trinh bay ¢ Hinh 2.

‘ Sentinel-2 MSI J ‘ Sentinel-1A L

v
Chi s thyc vat
(NDVI)

. ‘ )
» Phan Lol c6 gidm sat (Random Forest) |«

Google Earth Engine

‘ Ban d8 hién trang sir dung dat ‘

Dir Ligu thye dja ‘

‘ Thuthgpdirlidu

v
RCP 4.5 RCP 85

)
Nguy co xém nhap mén trén md hinh
canh tac ndng nghidp

Hinh 2. Lwu dd thuc hién nghién ctu

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hién trang str dung dat thanh phd Can
Tho (tinh Séc Trang cii) nam 2024

Két qua phan loai hién trang sir dung dat c6
do6 tin cdy dat mirc cao vdoi d chinh xéc toan cuc
dat 91,26% va hé sb Kappa dat 0,89, cho théy su
phul hop giita két qua phéan loai va hién trang sir
dung dat thyc té (Bang 2).

Bing 2. Panh gia dd tin cdy cho két qua phén loai
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Dt liéu thuc dia
SR | CTXD | TS | LT | L2V | L3V |[LNK |HNK | R | D | M | Tong
@ o SR 30 0 3 0 0 0 0 0 0| 0|0 33
- % § CTXD 0 19 0 0 0 0 0 0 0] 0 |0 19
A TS 3 4 41 1 0 0 0 0 0| 0|0 49
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LT 0 0 025] 0 0 0 0 J]o]o]o] 25
L2V 0 0 0/ 0] 6 | 3 0 0 [o]o]o] 65
L3V 0 0 0ol o] 2 [45 ] o 0 oo o] 47
LNK 0 0 0] 0] o 0 | 42 0 |1 |20 45
HNK | 0 0 0] 0] O 0 1 19 0] 0|1 21
R 0 0 0] 0] 0 0 7 0 |17] 0 | 1] 25
D 0 0 0] 0] o 0 0 0 | 1 |22] 1| 24
M 0 0 0] 0] O 0 1 2 o] o0 [29] 32

Tong 33 23 |44 | 26 | 64 | 48 | 51 | 21 | 19| 24 | 32| 385

T (%) 91,16%

Kappa 0,90 | ] | | | 1]

Ghi chii: *SR: Sau riéng, CTXD: Céng trinh xdy dung, TS: Thity san, LT: Lia tom, L2V: Liia 2 vu,
L3V: Lua 3 vu, LNK: Lau nam khdac, HNK: Hang nam khdc, R: Rung, D: Diwra, M: Mia

Ma tran sai s6 cho théy, mo hinh dac biét
hi€u qua trong viéc nhan di¢n cidc nhém ddi
tuong nong nghi¢p chu lyc. Cac hién trang lua -
t6m, la 2 vu va nudi trong thuy san déu dat do
chinh x4c nguoi san xuat trén 93%, phan anh kha
niang mo hinh nim bat t6t cac dic trung phd va
dong thai mua vy, gitp nhan dién rd chu ky luan
canh min - ngot dic thu, han ché nham 1an véi
cac hé thong canh tac don thuan. P6i voi nhom
ciy trong can, hai loai cdy trong 1a dira va mia
duoc phan tach ro rang khoi 16p cay lau nam khac
vo1 do chinh xac trén 90%, cho théy mo hinh cé
kha nang nhan dién tdt su khac biét v& cau tric
tan va sinh khéi.

Bén canh nhimg két qua tich cuc, van ton tai
su nham 14n gitra hién trang rung va cdy lau nam
khéc do su tuong dong vé pho phan xa va muc do
che phu giita rimg trong va cac vudn cay lau nam.
Ngoai ra, 16p cong trinh xay dung & mot s khu
vuc bi phan loai nhim sang 16p thuy san, xuat
phat tir hién twong diém anh hdn hop tai cac khu
dan cu phan tan ven song hoac khu vuc choi canh

Chi dén

[J RGHC cip tinh 21
] RGHC cdp huyén
Hién trang sir dung dat

Séng rach
BE Cong trinh xdy dyng
Bl Thay san

Lua tém

Lia2 vy

Lua 3 vu

Cay lau nam khac

Cay hang nam khéc
Bl Ring

Dira

Mia

SOC TRANG

9°18N
t

trén ao nudi va sy twong dong vé phd phan xa
gitra cong trinh xay dung va thiy sdn ¢ giai doan
phoi day ao. Nhitng han ché nay cho thdy tiém
ndng cai thi¢n mo hinh thong qua viéc tich hgp
thém dir liéu do phan giai cao hon hodc cac dac
trung hinh thai - két cau, nham nang cao kha nang
phan tach cac 16p c6 phd tuong dong.

Nam 2024, hién trang st dung dét tinh Soc
Tring cii (nay 1a thanh phé Can Tho) bao gom 11
loai hinh sir dung dat: Laa - tom, lta 2 vu, lta 3
vu, cdy hang nam khac, cay lau nam khac, nuoi
trong thily san, song rach, cong trinh xay dung,
rung, dira va mia (Hinh 3).

Trong s6 cac loai hinh sir dung dat ¢ thanh
phd Can Tho (tinh Séc Tring cii), cdy lau nam
khac chiém dién tich 16n nhat véi 132.665,06 ha,
tuong duong 40,39% dién tich toan tinh (Hinh 4).
Loai hinh nay phan bd rong rdi ¢ cac huyén va
thanh phé, véi mat do 16n nhét tai cac huyén Ké
Sach cti va Cu Lao Dung cii (thuge tinh Séc Trang
ct). Céc loai cay lau nam chu yéu gom: Siu riéng,
X0ai, m1t va buoi, duoc trong quanh nam.

105754

TRA VINH

+
105°36F

106°12°E

Hinh 3. Ban @6 hién trang sir dung dat thanh pho Can Tho (tinh Séc Trang cii) nam 2024
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Hinh 4. Bi¢u d6 thong ké dién tich hi¢n trang sir dung dit thanh phé Can Tho
(tinh Soc Trang cii) nam 2024

Mo hinh canh tac lia 2 vu dimg tht hai vé
dién tich st dung dat, chiém 75.317,41 ha
(22,93%), chu yéu phan bd & cac huyén Tran Dé,
Long Phii, thi trin Ngid Nam va mot phan cac
huyén M¥ Tu, Thanh Tri, Chau Thanh, My Xuyén
va thanh phd Séc Trang (thudc tinh Soc Trang cii).
Canh tac lta 3 vu chiém 48.299,99 ha (14, 71%),
tap trung chi yéu tai huyén K& Sach va mot phan
cua cac huyén Chau Thanh, My Tu, Thanh Tri va
My Xuyén (thudc tinh Séc Trang cii). Ngoai ra,
mé hinh luan canh laa - tém chiém 1.718,14 ha
(0,52%), chi1 yéu phan b tai xd Gia Hoa 2, huyén
My Xuyén (thudc tinh Soc Trang ct).

Nudi tréng thuy san chiém 29.568,08 ha
(9,00%), tap trung & cac huyén ven bién nhu My
Xuyén, Cu Lao Dung, Vinh Chau va mot phan
ctia huyén Tran Dé (thudc tinh Séc Tring cil).
Soéng rach chiém 17.240,07 ha (5,25%) va cac
khu vyc cong trinh xay dung chiém 3. 892,77 ha
(1,19%). Ring (bao gém ring san xuit, ring

phong ho va rimg dic dung) chiém 7.723,46 ha
(2,35%), phan bd tap trung ¢ khu vyc ven bién
cua thi xa Vinh Chau (thudc tinh S6c Trang cii).
Céc cdy trong hang nam khac chiém 4.423,49 ha
(1,35%) gdm hanh tim, ci cai va dua hau. Dién
tich canh tac dira chiém 2.982,44 ha (0,91%) chu
yéu tap trung ¢ khu vuc phia Bic cua huyén Cu
Lao Dung va khu vuc phia BPéng huyén Long
Phu (thudc tinh S6c Trang cii). Trong khi do,
dién tich trong mia chiém 4.626,63 ha (1,41%)
tap trung & huyén Cu Lao Dung (thudc tinh Soc
Trang ci).

3.2. Panh gia nguy co' xdim nhap man theo
kich ban bién ddi khi hiu 1én hién trang canh
tac nong nghiép

Két qua thong ké dién tich hién trang canh tac
néng nghiép nam 2024 trén cac kich ban bién doi
khi hdu RCP 4.5 va RCP 8.5 cho nam 2030 va
2050 duoc trinh bay ¢ bang 3 va 4.

Bang 3. Hién trang dién tich canh tic ndng nghiép dudi kich ban bién ddi khi hau RCP 4.5

Don vi: héc ta (ha)

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 4/2026

n D) méan nam 2030 (g/1) D) man nam 2050 (g/1)

Hien trang 0-25 | 25-4 | >4 0-25 | 25-4 >4
Nubi tré)ng thuy san 307,4 222.0 29.024,5 392,8 127,9 29.032,9
Lua - tom 27,8 183,5 1.506,9 23,0 96,5 1.598.3
Lua 2 vu 48.117,6 | 1.742,5 | 25.424,6 | 45.214,0 3.853,9 26.213,5
Lua 3 vu 24.018,0 | 3.387,8 | 20.893,5 | 17.425,2 6.607,3 24.287.4
Cay lau nam khac 40.195,2 | 7.070,0 | 85.362,8 | 31.315,3 | 10.441,3 | 90.876,4
Cay hang nam khéac 17,8 0,0 4.403,5 74,1 17,5 43473
Dura 76,8 46,9 2.857.6 27,7 0,8 2.909.,0
Mia 20,2 1,2 4.603,6 20,9 0,4 4.603,5
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Biang 4. Hién trang dién tich canh tac ndng nghiép dwéi kich ban bién ddi khi hau RCP 8.5

Don vi: héc ta (ha)

. D6 man nam 2030 (g/1) DPJ min nam 2050 (g/1)
Hien trang 0-25 | 25-4 >4 0-25 | 25-4 >4

Nudi trong thily san 383,0 176,3 28.994,9 43.791,2 138,3 29.032,9
Lua - tom 393 112,0 1.566,0 20,0 99,5 1.598,3
Laa2 vu 46.575.,4 2.123,5 26.590,1 43.791,2 5.271,5 26.213,5
Laa3 vu 20.755,9 5.486,2 22.085,9 15.654,5 8.365,1 24.287.4
Cay lau nam khac 36.980,5 8.625,0 87.078,7 30.084,3 11.665,9 90.876,4
Cay hang nam khac 34,1 0,0 4.387,2 74,1 0,0 4.347,3
Dtra 50,4 62,7 2.868,3 24,7 47,9 2.909,0

Mia 20,3 1,1 4.603,6 20,8 0,7 4.603,5

Dién tich canh tac lta dudi cac kich ban man
cho thay su thay d6i 16 rét theo thoi gian va do
man, dac biét trong cdc nam 2030 va 2050. Trong
nam 2030, téng dién tich lha trén cac khoang man
thap (0 - 2,5 g/l) chiém phan 16n, véi dién tich 1én
dén 72.163,4 ha (RCP 4.5) va 67.370,6 ha (RCP
8.5). Pén nam 2050, dién tich lta trén cac khu
vuc ¢ do man thip c6 xu hudng giam dan, véi
dién tich lua & kich ban RCP 4.5 v61 mirc d0 man
0 - 2,5 g/l chi con 62.662,2 ha va giam con
59.465,7 ha ddi véi kich ban RCP 8.5, trong khi
cac vung c¢6 do man cao (> 4 g/1) lai c6 sy gia
tang dién tich. Pay 1a mot ddu hiéu rd rét cho
thdy nguy co chuyén dich cta dit canh tic lua
sang cac khu vuc chiu anh hudéng manh mé cia
min. Diéu nay dit ra van dé vé kha ning duy tri
ning suét lda trong twong lai khi cac ving dat
noéng nghiép truyén théng phai ddi mat véi do
man tang cao.

Su chuyén dich dién tich tir cac khu vuc man
thép sang cac khu vuc mdn cao dit ra mot thach
thirc 16n d6i véi laa, von duoc phat trién tai cac tiéu
ving nude ngot va dat dai it man. Trong khi d6, md
hinh lta - t6m c6 thé thich tng tot v6i didu kién
min cao, nhung can c6 nhimg diéu chinh trong
phuong phap canh tac va giéng lta dé duy tri ning
suat. Viéc ting d6 man cling c6 thé dan dén nguy co
giam ning suat va anh huéng dén an ninh luong
thue, dac bi¢t trong cac vung dat canh tac nong
nghiép truyén thong nhur l0a va cay lau nam.

4. KET LUAN

Nghién ctru cung cap thong tin vé hién trang
stt dung dat ndm 2024, dong thoi 1am rd mbi lién
hé gilta cac loai hinh canh tic va nguy co xam
nh@p man trong cac kich ban bién ddi khi hau RCP
4.5 va RCP 8.5 cho cac nam 2030 va 2050. Két
quéa nghién ctru cho thay, nhu cau céap thiét trong

viée tai cdu tric cdy trong, chuyén d61 mo hinh
canh tac phu hop va xay dung cac chién lugce quan
1y d0 méan hi€u qua nham bao de:lm sinh ké bén
vimg cho nguoi dan va phat trién néng nghiép
thich ing v6i bién doi khi hau trong tuong lai.
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