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TAP CHI NONG NGHIEP a TRAN THI CAM TU, NGO PHU CUONG, LE THI
& MOI TRUONG TRUC PHU’ONG.’ Anh huéng cua nong do BA (6- 3-8
benzyl-adenine) dén sy nhan nhanh chéi cay Ngai
p-ISSN 3093 - 3382 (Kaempferia sp.) in vitro

e-ISSN 3093 -3153 0 HUYNH TRONG NHAN, NGUYEN MINH 9-17

CHON. Khao sat mirc d6 man cam va khang thudc diét

NAM THU HAI MUCI SAU ¢6 cyhalofop-butyl ctia co 16ng vuc (Echinochloa spp.)
va c6 dudi phung (Dinebra spp.) tai tinh Dong Théap
SO 526 NAM 2026 0O TRAN VAN CHI, NGUYEN THANH HAL Phan lap, 18-26
XUAT BAN 1 THANG 2 KY tuyén chon chiing vi khuan Bacillus thuringiensis tong
hop enzyme chitinase tir dat trong rau tai xa Ba Bé,
tinh Thai Nguyén
BT O TO THI NGAN, BUI THI XUAN, TRAN NGOC 2737
s T ANH, NGUYEN TIEN DUNG PHAM ANH MINH,
PT: 024.37711070 NGUYEN VAN TAM TRAN THI LAN. Al’lh huong

ctia lidu lugng phan bén 14 dén sinh truong, ning suét
va chat lugng cua gido c6 lam (Gynostemma

PHO TONG BIEN TAP pentaphyllum (Thunb.) Makino) tai xa Tam Dao, tinh

THS. KIEU DANG TUYET PhaTho ) . .
THS. VU MINH LY 0O NGUYEN LE KHANH, NGUYEN THI HONG, LE  38-48
DT: 024.38345457 THI HIEN. Panh gia hiéu qua cua nano sat xitrat lam

phan bon vi lugng d6i vai sinh truong, ning suat va
chat luong cua dua chu¢t (Cucumis sativus) va ca
chua (Solanum lycopersicum L.) trong trén gia thé

TOA SOAN trong nha luo6i
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PHUC, HA THANH TOAN. Anh huong cua thoi
gian ndy mam dén thanh phan dinh dudng, hoat tinh
Giay phép s6: chong oxy hoa va chat lugng cam quan cia bot dau
23/GP - BVHTTDL nanh (Glycine max (L.) Merrill)
B6 Van héa, Thé thao va Du lich O NGUYEN THI QUYNH NHU, TRAN VAN 69-76
cép ngay 25 thang 4 nam 2025 NGUYEN, NGUYEN THI NGOC QUYNH. Nghién
ctru tinh chat hoa ly va hoat tinh chong oxy hoa cua
mat ong hoa dira va mat hoa dira c6 dac c6 ngudn goc

Ch& ban tai Tap chi tir tinh Bén Tre (cil), nay 1a tinh Vinh Long
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Chuyén dich mé hinh quan 1y chat lugng nudc tai Viét
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KHOA HOC & CONG NGHE

ANH HUONG CUA NONG B0 BA (6-benzyl-adenine)
PEN SU NHAN NHANH CHOI CAY NGAI
(Kaempferia sp.) IV VITRO

A . R ,1,%
Tran Thi CAm Ta"",

Ngé Pha Cuong', Lé Thi Tric Phuong',

! Khoa Néng nghiép, Tai nguyén va Méi trieong, Trrong Pai hoc Pong Thdp

TOM TAT

“Email: ttctu@dthu.edu.vn

Nghién ctru danh gi4 anh hudng ciia nong do 6-benzyladenine (BA) dén su nhan nhanh chéi cay Ngai
(Kaempferia sp.) in vitro nham cung cap dit liéu ban dau, 1am co sé cho chon gidng va nhan giéng
quy m6 16n. Thi nghiém duoc b tri theo thé thirc hoan toan ngiu nhién voi 4 nghiém thtre (moi
truong MS b6 sung BA & nong do 0,50; 1,00; 1,50 va 2,00 mg/L), mdi nghiém thirc 3 mau cay vas
lan 1ap lai. Sau 21 ngay nudi cdy, moi trudng MS bo sung 2,00 mg/L BA cho sé chdi cao nhét (4,20
chdi/miu) va chiéu cao chdi 16n nhat (2,67 cm), tiép theo 1a 1,50 mg/L (3,20 chdi; 2, 19 cm), 1,00
mg/L (2,20 chdi; 1,76 cm) va thap nhat ¢ 0,50 mg/L (1,60 chdi; 1,09 cm). Ty 1 nhiém ndm théap, 6n
dinh va khong ghi nhan nhiém ¢ ndng do 1,00 - 1,50 mg/L BA. Két qua gop phan bo sung dir liéu
thuc nghiém cho ngudn gene Kaempferia sp. dia phuong tai Viét Nam.

Tir khéa: Kaempferia sp., cdy Ngdi, nhdn giong in vitro, 6-benzyladenine (BA), hé s6 nhdn choi.

1. BAT VAN BE

Cay Ngai (Kaempferia sp.) 1a loai cdy thubc
quy thudc ho Gung (Zingiberaceae), voi khoang
60 loai dugc ghi nhan trén thé gidi, phan bd chu
yéu tir An Do dén khu vuc Pong Nam A, trong
d6 ¢o Viét Nam [1, 2]. Loai ndy sinh trudong tot
trong diéu kién khi hau nhiét déi gi6 mua, d&
trong va thich nghi cao. Phan than ré phat trién
manh, thuong phinh to dang cu, 1a noi tich Iy
nhiéu hop chét sinh hoc ¢6 hoat tinh duoc 1y cao
nhu flavonoid, tinh dau va cac hop chit phenolic
[1,3].

Tuy nhién, hién nay trit luong cdy Ngai trong
tu nhién tai Viét Nam dang c¢6 xu hudng suy giam
nhanh chéng, chu yéu do khai thac qua muc dé
phuc vu nhu cau lam thuéc ma chua co chién
luge bao ton va phat trién ngudn duoc licu bén
vimng [4]. Bén canh do, phuong phap nhan glong
hién nay chu yeu 1a sinh dudng thong qua than r¢,
khong chi tiéu tén nhiéu vat liéu giébng ma con
keo dai thoti gian nhan glong, kho dap tng nhu
ciu san xuét cay gidng véi sd lugng 16n, dong
déu vé chat luong va sach bénh [5].

Trong nhing nim gan ddy, ky thuat nhan
gidng in vitro da duoc tng dung rong rii trong san
xuat giéng cdy trong va cdy duogc lidu nhd cac uu

diém vuot troi nhu hé s6 nhan cao, cay con déng
nhat vé mit di truyén va khong mang mam bénh
[6]. Tuy nhién, viéc ap dung cac quy trinh in vitro
truyén théng vao san xuat quy mo 16n van con gip
han ché do chi phi dau tu ban dau cao va gia thanh
cay glong con lon. Do d6, viéc nghién ciu xay
dung va toi wu héa quy trinh nhan gidng in vitro
pht hop cho cdy Ngdi 1a yéu cau cip thiét, nham
nang cao hiéu qua nhan giéng, giam chi phi san
xuit va dam bao chét luong ciy con [7].

Nghién ctru nay tap trung khao sat anh hudng
ctia nong d6 BA dén giai doan nhan nhanh chdi
ciy Ngii (Kaempferia sp.) thu thap tai tinh Dong
Thép - vat li€u dia phuong chua dugc nghién ctiru
chi tiét vé nhan gidng in vitro. Két qua s& gop
phan hd tro xay dung quy trinh nhan giéng ban
dau cho ngudn gene dia phuong.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Vit licu nghién ctru 1a cay Ngai (Kaempferia sp.)
dugc thu thap tai cac ho tréng tai dia ban tinh
DPong Thap, Viét Nam. Day 1a loai dia phuong,
chua dugc dinh danh chinh xac dén loai va chua
c6 nghién ctru nhan gidng in vitro trudc day.

Céc cay duogc lya chon lam nguén vat liéu
ban dau 13 nhimg cdy truong thanh (co than ré

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 4/2026 3
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phat trién ddy du, tudi doi tir 1 - 2 nam), sinh
truong khdée manh, 14 xanh tdt, khong co biéu
hién sau bénh hai hodc ddu hiéu nhiém nam, vi
khuan. Sau khi thu thap, mau dugc bao quan can
than trong ti nilon am, tranh anh ning truc tiép
va van chuyén nhanh chong vé phong thi nghiém
trong vong 24 gid dé dam bao do twoi va kha
ning sébng ctia mau.

Trong giai doan nhan nhanh in vitro, vat liéu
nudi cay chinh 1a cac chdi non (dai 1 - 2 cm) dugc
tach ra tir cdy me sau quy trinh xtr Iy vo trung. Céc
chdi nay duoc chon tir phan ngon hodc chdi nach
ctia than ré, dam bao dong déu vé kich thudc va sirc
song dé giam bién dj trong thi nghiém.

2.2. Phwong phap nghién ctru

2.2.1. Phuwong phdp xir Iy mdu

Céc cay Ngii truong thanh, sinh trudng t6t va
khong bi nhiém bénh dugc chon lam nguén mau.
Chdi non dugc tach ra tir ciy me, sau do ria so
bd dudi voi nude chay trong 30 - 60 phut dé loai
bo dét cat, bui ban va tap chat bam trén bé mit.

Tiép theo, miu dugc ngam trong dung dich
xa phong lodng (néng do khoang 0,01 - 0,02%)
c6 bo sung vai giot Tween trong 10 - 15 phit
nham loai bé hoan toan cac tap chét hitu co va vi
sinh vat bam trén bé mat. Sau d6, mau duge ria
sach lai 4 - 5 1an dudi voi nuée may chay dé loai
b6 hét du luong xa phong.

Mau duoc chuyen vao ti cdy vo trung, khur
trang bé mit bang dung dich HgCl, (ndng do
0,10%) trong thoi gian 7 phit, két hop lac nhe dinh
ky dé dam bao hoa chat tiép xic déu. Sau khir
tring, mau duoc rira ngay 1ap tirc bang nudc cat vo
tring 4 - 5 1an (mdi 1an 2 - 3 phut) dé loai bé hoan
toan du lwong HECL, tranh dgc tinh déi Vo1 md.
Sau xur 1y vo tring, chdi non duoc cdy truc tiép vao
moi truong thi nghiém (giai doan nhan nhanh).

2.2.2. Méi truong va diéu kién cdy mdu

MBoi truong nén 1a MS [7] bd sung 30,00 g/L
sucrose, 7,00 g/L agar, pH diéu chinh 5,80 - 6,00
trude khi hip khir trung (121°C, 1 atm, 20 phut)
va khong két hop auxin vi muc tiéu tap trung
danh gia doc lap tdc dong cia cytokinin BA trong
khoang noéng do phd bién trén chi Kaempferia).
Chat diéu hoa sinh truong so dung la 6 -
benzyladenine (BA, Merck, do tinh khiét 99%)
véi cac ndong d6 0,50; 1,00; 1,50 va 2,00 mg/L.

Cac mau cay dugc nudi trong phong nudi ciy
v6i nhiét do 25 + 2°C, d6 4m tuong ddi 70%,

cuong do anh sang 2000 - 3000 lux va chu ky
chiéu sang 16 gid/ngay.

2.2.3. B6 tri thi nghiém

Thi nghiém dugc bd tri theo thé thirc hoan
toan ngau nhién (Completely Randomized Design
- CRD) v6i 4 nghiém thirc tuong ung voi cac
néng d6 BA khac nhau trén méi truong MS. Mdi
nghiém thirc gdm 3 méu cdy (mdi mau 13 1 choi
non), 5 1an lip lai (t6ng 15 mAu/nghiém thic). Cu
thé cac nghiém thirc nhu sau:

Nghiém thitc 1 (NT1): Mbi trudng MS bd
sung BA 0,50 mg/L.

Nghiém thirc 2 (NT2): Mbi trudng MS bd
sung BA 1,00 mg/L.

Nghiém thirc 3 (NT3): Méi truong MS bd
sung BA 1,50 mg/L.

Nghiém thirc 4 (NT4): Méi truong MS bd
sung BA 2,00 mg/L.

2.2.4. Chi tiéu theo doi

Céc chi tiéu sinh truéng va phat trién cia
mau nudi cdy duoc ghi nhan va danh gia truc
quan két hop do luong tai cac thoi diém 7, 14 va
21 ngay sau nudi cay (N SNC) cu thé nhu sau:

- Ty 1€ mau nhlem nam (%): (S6 mau nhiém
ndm/Tong sé6 mau cdy ban dau trong nghiém
thirc) x 100. MAu dugc xem 1a nhiém néu xuét
hién d4u hiéu nAm mébc, mang trang hoic den trén
bé mit mau hodc mai truong.

- S6 chdi/méu cay (ch01 > 0,5 cm): Pém sb
chdi méi hinh thanh trén m&i mau cdy. Chi tinh
cac chdi c6 chiu dai > 0,5 cm, c6 14 13 rét va sinh
trudng doc 1ap (khong tinh ché)i ban dau).

- Hé sb nhan chdi: SO chdi trung binh thu
dugc trén mot maiu cdy 21 NSNC (chi tinh tai
thoi diém cubi ciing ctia chu ky nhan nhanh).

- Chiéu cao chdi (cm): Po chdi cao nhét trén
moi mau (dd chinh xac 0,01 cm).

2.2.5. Xur Iy va phan tich s6 liéu

S6 liéu dugc xir Iy bang phan mém SPSS
22.0, phan tich phuong sai ANOVA mét nhén t6
va so sanh trung binh bang kiém dinh Duncan &
mirc ¥ nghia théng ké 5% (p < 0,05).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ty 1¢ nhiém nim cia choi cAy Ngii
sau khi nudi cay

Ty 1& nhiém nam 6n dinh qua cac thoi diém
theo doi va khong tang thém theo thoi gian nudi
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cdy. O nghiém thirc bd sung 0,50 mg/L va 2,00
mg/L BA, ty 1¢ nhiém duy tri & murc 20,00% tai
tat ca cac thoi diém, trong khi ¢ noéng do 1,00

mg/L va 1,50 mg/L BA khong ghi nhan nhiém
nam (0%) (Bang 1).

Bang 1. Ty 1é nhiém nim (%) ciia chdi cAy Ngii tai cic thoi diém sau nudi ciy

Nghiém thirc BNAé(r‘rrgl;‘i) 7NSNC (%) 14 NSNC (%) 21 NSNC (%)
1 0,50 20,00 20,00 20,00
2 1,00 0,00 0,00 0,00
3 1,50 0,00 0,00 0,00
4 2,00 20,00 20,00 20,00

Ghi chu: Dir liéu tir 15 mau cay/nghzem thirc (3 mau x 5 lap lai). Ty 1¢é nhiém on dinh qua
thoi gian, khéng khdc biét y nghia thong ké gitta cdc thoi diém trong ciing nghiém thirc (ANOVA,

p>0,05).

Hinh 1. Hién twong nhiém nim ¢ nghiém thirc b sung BA thip/cao
(NT1: Hinh A va NT4 - Hinh B) 21 NSNC

Quy trinh khir trung bang HgCl, 7 phat dat
hiéu qua tuong dbi t6t (ty 16 nhidm tdi da 20 %).
Nguyén nhan dan dén hién tuong nhiém ndm ¢
mot sé nghiém thirc c6 thé xuét phat tir cac sai
sot trong qua trinh thao tac vo6 trung, hiéu qua
khtr trung mau chua triét dé hodc ngudn miu
ban diu con mang mam bénh nodi sinh. chu
khoéng phai do ndng d6 BA truc tlép gay ra. Tuy
nhién, két qua thu dugc cho thiy quy trinh xu
1y mau nhin chung dat hi¢u qua tuong dbi tbt,
thé hién qua ty 1€ mau nhidm nim thap. Két qua
ndy twong doéng véi cic nghién ctru trén chi
Kaempferia, nhu & K. galanga khi khtr trung
bang HgCl, ciing giam nhiém dudi 20% [14] va
& K. parviflora ty 1& nhiém thuong 0 - 25% khi
t6i wu khur tring [8, 14].

3.2. Anh hwéng cia nong do BA dén sy
tao chdi va hé s6 nhan chdi ciia cAy Ngii

Nong d6 BA anh huéng 13 rét (p < 0,05) dén
s6 chdi va hé sb nhan choi ¢ tat ca cac thoi diém

theo di, v6i sb chdi ting dan theo néng d6 BA
va theo thoi gian nudi cdy, dat cao nhat & nghiém
thirc 2,00 mg/L BA (Bang 2). Tai thoi diém sém
7 NSNC, s chdi dao dong tir 0,80 (NT1) dén
2,60 (NT4); dén 14 NSNC, s chdi tiép tuc ting
nhung muc d6 tang cham hon ¢ cac nghiém thure
BA thip; va dat gié tri cao nhat tai 21 NSNC .

Gia tri Fypp tang dan theo thoi gian nuoi céy
(tr 38,24 & 7 NSNC 1én 45,32 ¢ 21 NSNC, vdi p
< 0,001 & tat ca thoi diém, ching t6 ndng do BA
¢6 anh huong thdng ké rat manh va ngay cang rd
rét dén kha ning tao chdi. Ngay tir giai doan sém
7 NSNC, su khac biét da rat 1on (Ftinh = 38,24),
cho thay BA nhanh chéng kich hoat mé phan sinh
bén va pha v& uu thé ngon. Pén 21 NSNC, Ftinh
cao nhat (45,32) phan 4nh tac dong tich lily cua
cytokinin, dan dén hé sé nhan chdi t6i da & NT4.
Hé sO bién thién CV(%) giam dan (tir 11,70%
xuong 9,10%), cho thiy d6 chinh xac va do dong
déu cua dit liéu ting 1én khi thoi gian nudi cay
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kéo dai, phan anh su 6n dinh sinh truéng cua mau
cay dudi anh huong BA.

O nong d6 thap 0,50 mg/L, BA chua di pha
v& vu thé ngon nén tdc d6 hinh thanh chdi nach
cham; khi tang 1én 1,00 - 2,00 mg/L, BA kich
thich manh phéan chia té bao tai mo6 phan sinh bén,
nang hé s6 nhan tir 1,60 1én 4,20 ma khong giy
chdi bat thuong. Co ché nay lién quan dén viéc
BA lam giam ty 1¢ auxin/cytokinin ndi sinh, thuc
day phat trién ch01 nach [9]. Tuy nhién, vi xu
hudng s6 choi vin dang tang 6 muc 2,00 mg/L,
nén can khao sat thém céc nong dd cao hon trong

nghién ciru tiép theo dé xac dinh gidi han tdi da
trude khi xuat hién doc tinh cytokinin. Két qua
phu hop véi cac nghién cuu trén K. galanga dat
6,20 - 12,10 choi/mau véi BA ~2,00 mg/L két
hop IBA [16], dat 13,00 chéi v6i BA ~2,70 mg/L
[20], va trén K. parviflora ghi nhan hé s nhan
8,00 - 10,00 chdi & BA 2,00 - 4,00 mg/L [10].
Két qua hé sb nhan 4,20 thap hon mot s6 nghién
ctru két hop BA + auxin (6-13 chéi) trén cac loai
Kaempferia khac, cho thdy quy trinh hién tai chwa
phai 1a hoan chinh.

Béang 2. So choi trung binh/mau (%) va h¢ so nhan choi ciia cay Ngai
tai cac thoi diém sau nuéi cay

Nghiém | Noéng d6 BA 7 NSNC 14 NSNC 21 NSNC Hé s6 nhan
thac (mg/L) (%) (%) (%) chdi
1 0,50 0,80+ 0,10° | 1,20+0,12° | 1,60+0,15° 1,60°
2 1,00 1,30+ 0,15 | 1,80+0,18" | 2,20+0,20° 2,20°
3 1,50 1,80+0,16° | 2,50+0,17° | 3,20+0,18° 3,20°
4 2,00 2,60+0,20% | 3.40+£0,21Y | 420+0,22° 4,20
Fiinn - 38,24 42,18 4532 -
p - value - < 0,001 < 0,001 < 0,001 -
CV (%) - 11,70 9,60 9,10 -

Ghi chi: Gia tri la trung binh = SE (n = 5 ldp lai). Cdc gid tri c6 chit cai superscript khdac nhau
trong cung mot cot khac biét co y nghia thong ké (kiem dinh Duncan, p < 0,05). Ftinh tai 21 NSNC =
45,32 (p < 0,001); CV% giam dan tur 11,70% (7 NSCN) xuong 9,10% (21 NSNC).

3.3. Anh hwéng ciia ndng dé BA dén chiéu
cao cua cay Ngai

Chiéu cao chdi tang theo nong do BA va thoi
gian nuoi cdy, v6i khac biét ¥ nghia thong ké (p <
0,05) tai 7 NSNC va 21 NSNC, nhung khong
khac biét & 14 NSNC (Bang 3). Tai 7 NSNC,

chiéu cao dao dong tir 0,23 cm (NT1) dén 0,47
cm (cao nhit & NT3); tai 14 NSNC, chiéu cao
tang nhung khong ¢ su khac biét y nghia thong
ké gitta cac nghiém thuc (dao dong 0,78-1,36
cm); dén 21 NSNC, chiéu cao dat cao nhat & NT4
(2,67 cm).

Bing 3. Chiéu cao chdi trung binh (cm) ciia cAy Ngii tai cic thoi diém sau nudi cdy

Nghiém thirc | Nong d6 BA (mg/L) | 7 NSNC( %) 14 NSNC (%) 21 NSNC (%)
1 0,50 0,23 + 0,05 0,90 + 0,10™ 1,09 £ 0,12
2 1,00 0,35 + 0,06 1,00 + 0,12" 1,76 + 0,15°
3 1,50 0,47 + 0,07° 1,15+0,11™ 2,19 +0,14°
4 2,00 0,40 % 0,06 1,25+0,13™ 2,67 +0,18¢
Feinh - 15,67 2,18 48,15
p - value - < 0,01 > 0,05 < 0,001
CV (%) - 12,50 10,80 8,90

Ghi chi: Gia tri la trung binh = SE (n = 5 ldp lai). Cdc gid tri c6 chit cai superscript khac nhau
trong cung mot cot khdc biét co y nghia thong ké (kiéem dinh Duncan, p < 0,05); ns: khong khdc biét y
nghia (p > 0,05). Ftinh tai 21 NSNC = 48,15 (p < 0,001); CV% giam tw 12,50% (7 NSNC) xuong

8,90% (21 NSNC).
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O giai doan som, anh huong cua BA chua
16 rét vé chiéu cao, nhung tir 14 - 21 NSNC,
ndng d6 BA cao (1,50 - 2,00 mg/L) thic day
manh kéo dai t& bao va sinh trudéng chiéu cao
nho tuong tac cytokinin-auxin ndi sinh, ting
hoat dong md phan sinh dinh [13]. Xu hudng
nay khac voi mot sb loai ho Gung khac khi BA
cao thuong gy choi ngan Iun do uvu tién phan
chia t& bao ngang. Két qua tuong tu duoc ghi
nhan ¢ chi Kaempferia, nhu K. galanga v61 BA
2,00 - 4,00 mg/L cho chdi khoe dai 2,00 - 5,00
cm [15], trong khi & Zingiber officinale BA cao
(> 7,00 mg/L) thuong giam chiéu cao va gay bat
thuong [16]. Su khéc biét ndy c6 thé xuat phat tir
dic tinh di truyén cua chi Kaempferia, dap ung
tot hon véi cytokinin ngoai sinh & muc trung
binh - cao. Trong giai doan nhan choi, chi tiéu
chinh 1a s6 luong chdi khoe; chiéu cao chi mang
tinh hd trg ddnh gia chét luong chdi.

4. KET LUAN

Nghién ciu da danh giad anh hudng cia céac
néng d6 BA dén su nhan nhanh chdi ciy Ngii
(Kaempferia sp. dia phuong tai Pong Thép). Trong
pham vi khao sat, méi truong MS bd sung 2,00
mg/L BA mang lai hiéu qua cao nhét v&i hé s nhan
chdi 4,20 chdi/mau va chiéu cao 2,67 cm sau 21
ngay. Ty 1& nhidém nam duoc kiém soat & mirc thap.

Két qua cung cdp co s ban dau cho viée xay
dung quy trinh nhan giéng in vitro cdy Ngii dia
phuong. Huéng nghién ciru tiép theo can khao sat
noéng d6 BA cao hon, bd sung auxin (IBA hodac
NAA), toi uwu giai doan tao ré va thuan héa cay
con ngoai vudn wom nham hoan thién quy trinh
nhan gidng quy mé 16n.Hudng nghién ctru tiép
theo co thé tap trung vao viéc bo sung auxin (IBA
hodc NAA) dé nang cao hon nita hé sé nhan chdi,
tdi uu giai doan tao ré va thuan hoa cdy con ngoai
vuron wvom, nham hoan thién quy trinh nhan gidng
quy mo 16n cho cay Ngai.
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THE INFLUENCE OF THE BA (6 - BENZYL - ADENINE) CONCENTRATION TO In vitro
SHOOT MULTICATION OF Kaempferia sp.

Tran Thi Cam Tu', Ngo Phu Cuong', Le Thi Truc Phuong'

"Faculty of Agriculture, Natural Resources and Environment, Dong Thap University

Abstract

This study evaluated the effect of 6-benzyladenine (BA) concentration on in vitro shoot
multiplication of Kaempferia sp. (local ginger collected in Dong Thap province) to determine the
optimal BA level for clone selection and large-scale propagation. The experiment was arranged in a
completely randomized design with four treatments (MS medium supplemented with BA at 0.50,
1.00, 1.50, and 2.00 mg/L), three explants per treatment, and five replications. After 21 days of
culture, MS medium with 2.00 mg/L BA produced the highest number of shoots (4.20
shoots/explant) and tallest shoots (2.67 cm), followed by 1.50 mg/L (3.20 shoots; 2.19 c¢cm), 1.00
mg/L (2.20 shoots; 1.76 cm), and the lowest at 0.50 mg/L. (1.60 shoots; 1.09 cm). Fungal
contamination rate was low and stable, with no contamination observed at 1.00 - 1.50 mg/L BA. The
results contribute initial data for the local Kaempferia sp. gene pool in Vietnam.

Keywords: Kaempferia sp., ginger, 6-benzyladenine (BA), shoot

multiplication coefficient.
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KHAD SAT MUC 8O MAN CAM VA KHANG THUGC
DIET €O CYHALOFOP-BUTYL CUA €O LONG VUC
(Echinochloa spp.) VA €O BUOI PHUNG
(Dinebra spp.) TAlI TINH BONG THAP

Huynh Trong Nhén', Nguyén Minh Chen',
Vien Cong nghé Sinh hoc va Thuc pham, Dai hoc Can Tho
*Email: nmchon@ctu.edu.vn

TOM TAT

Su gia ting nhanh chong cta cé 16ng vuc (Echinochloa spp.) va c6 dudi phung (Dinebra spp.) c¢6 kha
nang khang thudc diét co dang gay ap luc 1én san Xuat ltia ndi chung va & dong bang song Ciru Long
noi riéng. Nghién ctru nay nham danh gia mirc d6 man cam va khang thudc diét co cyhalofop-butyl
dién hinh cua cac quan thé c6 16ng vuc (Echinochloa spp.) va c¢6 dudi phung (Dinebra spp.) thu thap
tai tinh Dong Thap, dong thoi dinh danh loai ¢ dai dya trén chi thi phan tir ITS. C6 33 mau c6 dugc
xu 1y v6i cyhalofop-butyl ¢ 3 muc lidu lwong dua trén lidu luong khuyén co (1X). Liéu thubc diét
cd duoc tang lén 1,5 lan (1,5X), 2 1an (2X) va d6i chimg 1a phun véi nudc (0X). Két qua cho thiy, &
lidu khuyén céo, cyhalofop-butyl dat @ hitu hiéu 81,34 - 100% dbi VOl cac mau c6 man cam. Tuy
nhién, hiéu luc nay sut giam manh trén nhém cé khang, dac biét 1a mau L18 véi do hitu hiéu chi dat
33,46%. Xét trén s luong mau, c6 69,7% (23/33 mau) man cam, trong khi 30,3% s6 mau con lai
xuét hién tinh khang & cac muc do khac nhau. Dic biét, hai miu c¢o6 L11 va L18 duy tri kha nang song
sOt cao ngay ca khi tang liéu 1én 2X. Phén tich ving gen ITS xéac dinh céc biotype khang thubc thudc
loai Dinebra chinensis. Dang chu y, mau L24 ¢6 su tach nhom di truyén rd rét (twong dong cao voi
D. panicea) va van duy tri sy man cam voi thuoc Nghién ctru phan anh thyc trang dién tién tinh
khang cua cd duoi phung tai dia phuong, cung cap co s& cho viée diéu chinh chién lugc quan ly co
dai bén viing.

Tir khéa: Cyhalofop-butyl, Dinebra, Echinochloa, man cam, tinh khdng.

nén viéc nhan dién va kiém soat ching gip nhiéu
kho khan.

Viéc kiém soat c6 dai hién nay chu yéu dua
vao bién phap hoa hoc. Viée st dung thudc trir co
lién tyc trén ruéng lha da cho thdy tinh khang
thudc trén nhiéu hoat chat. Viéc lam dung thude
diét co va st dung lién tuc thude diét c6 véi mot
co ché tic dong trong thoi gian dai da tao ra ap
luc chon loc tir nhién rat manh mé. Piéu nay dan
dén nguy co hinh thanh cac quan thé c6 dai khang
thudc va 1am giam hiéu luc phong trir co. Khi
hiéu qua phong trir ¢ dai theo liéu khuyén cdo
giam, viéc tang liéu str dung da lam ting chi phi

1. BAT VAN BE

Lua gao dong vai trd then chét trong viéc
dam bao an ninh lwong thuc qudc gia va 1a mit
hang xuat khau chi luc ctia Viét Nam, dic biét tai
ving dong bang séng Ctru Long (PBSCL). Viéc
tham canh tang vu lién tuc da lam cho dich hai
phat trién, trong d6 co dai 1a mot trong nhiing tac
nhan sinh hoc giy suy giam ning suit va chét
lugng ndng san quan trong.

Nhirng chi va loai c¢o dai trong ho hoa thao
(Poaceae hay Gramineae) c6 dac tinh gan véi cay
lta nhu c6 long vuc (Echinochloa spp.) va co

duoi phung (Dinebra spp.), 1a doi twong kho kiém
soat nhat trong ruéng laa. Ching canh tranh gay
git voi cdy laa vé dinh dudng, nude, anh sang va
khong gian séng. Hai chi nay c6 chu ky sinh
truong ngin hon cdy lta, kha ning sinh truong
manh va san sinh lugng hat 16n. Hinh théi cua
chung lai rat gidng cy lta ¢ giai doan cay con,

va gay 0 nhiém mdi truong. Cyhalofop-butyl 1a
mot hoat chét thude diét c6 thudc nhém Grc ché
enzyme Acetyl-CoA Carboxylase (ACCase) da
duogc sir dung rong rii trong nhidu nim qua nhd
kha nang diét co hoa ban hiéu qua, nhung cling da
ghi nhan co tinh khang dbi v6i hoat chat nay.
Thuc té san xuat laa tai tinh Pong Thap gan day
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da ghi nhén hién tugng co 16ng vuc va c6 dudi
phung soéng sot sau khi phun thuoc dat ra nghi
van 16n va lo ngai siu sic vé su xuat hién cua tinh
khang thubc diét co. Viéc nghién ciru danh gia
muc do khang thudc cia cac chi ¢d dai rat can
thiét dé tim ra giai phap quan ly cé dai hiéu qua.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu

Tong cong 33 méu c6 da dugc sir dung trong
nghién ctru, bao gdm 29 mau c6 dudi phung (ky
hiéu L) duoc thu thap tai cac huyén trong diém trong
Ita ctia tinh Péng Thap véo thang 5 ndm 2023 va 4
mau c6 10ng vue (ky hiéu E/ETT) dang duoc luu giit
o Phong thi nghiém Sinh héa tng dung, B moén
Sinh hoc phan tir, Vién Cong nghé Sinh hoc va Thuc
pham, Pai hoc Can Tho (Bang 1).

Bang 1. Vi tri va nguon goc cAc miu cé dai thu 0 tinh Dong Thap

Ki hiéu mau Nguon mau Ki hiéu mau Nguon mau
L1 X4 M5 Tho, tinh Ddng Thép L18 Xa My An Hung,
" tinh BDong Thép
~ . A , Xa My An Hung,
L2 Xa Ba Sao, tinh Pong Thap L19 tinh Déng Thap
~ 3 \ . A . Xa My An Hung,
L3 Xa Binh Hang Trung, tinh Pong Thap L20 tinh Ddng Thép
L4 Xa Binh Hang Trung, tinh Pong Thap L21 Xa My Tho, tinh Pong Thap
L5 Xa Thap Muoi, tinh Pong Thép L22 Xa Thap Muoi, tinh BDong Thép
L6 Xa Thap Muoi, tinh Pong Thép L23 Xa My Qui, tinh Bong Thap
JU. N A , Xa My An Hung,
L7 Xa Thap Muoi, tinh Pong Thap L24 tinh Déng Thép
JUp—_ N A , Xa Téan Khanh Trung,
L8 Xa Thap Muoi, tinh Pong Thép L25 tinh Pdng Thép
JUp—_ o A , Xa Téan Khanh Trung,
L9 Xa Thap Muoi, tinh Dong Thap L26 inh Ddng Thap
L10 Xa Thap Muoi, tinh Pong Thép L27 Xa Phu Cuong, tinh BPong Thép
L11 Xa Thanh My, tinh Pong Thap L28 Xa Phua Cuong, tinh BDong Thap
L12 Xa Thanh My, tinh Pong Thap L29 Xa Phua Cuong, tinh BDong Thap
L13 Xa My Qui, tinh Bong Thap E4 DPai hoc Can Tho
L14 Xa My Qui, tinh Bong Thap E8 DPai hoc Can Tho
L15 Xa My Qui, tinh Bong Thap ETT2 Xa Tan Thanh, tinh Tay Ninh
L16 Xa MY Qui, tinh Dong Thap ETT9 Xa Tan Thanh, tinh Tay Ninh
L17 Xa My Qui, tinh Dong Thap

2.2. Phuwong phap

Tai mdi dia diém thu mau, hat gidng tir it
nhit 50 ca thé co truong thanh dugc thu théap
ngau nhién trong mot rudng lua dé dam bao tinh
dai dién cho quén thé. Sau khi thu mau, cac mau
duoc phoi kho, bao quan trong tai gidy ¢ 4°C [1 -
3]. Thong tin vé lich st st dung thudc duoc ghi
nhan lai [4].

2.2.1. Thir nghiém ddnh gid tinh khang thuéc
trong nha luoi

Hat co duoc pha mién trang [5], dugc gieo
vao chdu nhya véi do sau 1 cm [6]. Sau 14 ngay
gieo, giai doan c6 2 - 3 14 [6 - 8], tién hanh phun
hoat chat Cyhalofop-butyl véi 3 liéu lugng thude:

1X, 1,5X va 2X, voi X 1a liéu khuyén céo (X =
100 g a.i/ha) va ddi chung dugce phun nude: 0X
[9]. Thiét ke thi nghiém nham sang loc nhanh
mirc 40 man cam cia cac quan thé. Thi nghiém
c6 4 lan 1ap lai. Céac chi ti€u dugc danh gia sau
khi phun thudc 2 tuan. O giai doan 14 ngay sau
khi phun (NSKP), d6 hitu hiéu (PHH) cua thube
duoc xac dinh bang cach dém sb cay sdng va chét
trong nghiém thie [10]:
Ta xXCh
Th x Ca
Trong d6: Ca la s6 cdy co ddi chtng vao 14
NSKP; Cb 14 sb cay co ddi chimg vao thoi diém
trude khi xtr 1y; Ta 1a s6 cay co c6 xtr 1y thube
vao 14 NSKP; Tb 1a s6 cay co co xir Iy thude.

BHH("u):(l—

)xlﬂﬂ
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Phan loai mirc 4 khang: Dua trén thang danh
gia ctia Moss va cs (2007) [11], cac quan thé
duoc phan nhém: Man cam (S): DPHH 81 - 100%;
khéang it (R): 72 - 80%; khéng vira (RR): 36 -
71% va khang manh (RRR): 0 - 35%.

2.2.2. Phan tich sinh hoc phan tw

Theo Zhang va cs (2021) [12]; Gonzalez-
Torralva va Norsworthy (2023) [13], cic mau co
mang dic tinh khang thudc & cac lidu luong: 1X,
1,5X va 2X s€ dugc lya chon vao thi nghiém ly
trich ADN. Mau 14 non duoc ly trich theo phuong
phap cua Doyle va Doyle (1987) [14], ADN sau
khi ly trich dugc kiém tra ndng do va do tinh sach
bang may quang phd Nanodrop Denovix DS-11
(Denovix, Hoa Ky). San phém ADN duoc dién di
trén gel agarose 0,8% cung vé6i thang chuan 100
bp ADN Ladder (Phusa Genomics, Viét Nam) dé
kiém tra va phan tich. Phan mg PCR v&i cac thanh
phan nhu: 2X PCR Master mix (Phusa Genomics,
Viét Nam), 10 uM mdi ITS1 (TCCGTAGGTGAA
CCTGCGG) [15], 10 uM moi ITS4 (TCCTCCGC
TTATTGATATGC) [15], PCR water va ADN
khudn mau, chu ky nhiét phan tmg PCR véi 98°C, 5
phut; 98°C, 30 giay; 55°C, 30 giay; 72°C, 40 gidy va
72°C, 5 phiit trong 35 chu ky. San pham PCR dugc
dién di trén gel agarose 2% cung voi thang chudn
100 bp ADN Ladder (Phusa Genomics, Viét Nam)
dé kiém tra va phan tich. Vung ITS duogc giai trinh
tu bang Bigdye Terminator 3.1, trén mdy giai trinh
tw gen ABI 3130xl 16 capillary (Thermo Fisher
Scientific, Hoa Ky).

Dua trén két qua dién di va giai trinh tu, cac
trinh tu thu dugc s& duoc so sanh va tim kiém
bang cong cu BLAST trén GenBank cho timg miu
riéng biét. Cdy pha hé duoc xdy dung bang phan
mém Geneious Prime theo phuong phép
Neighbor-Joining (NJ) v&i d6 hd trg bootstrap
1.000 lan lap lai [16, 17].

2.3. Xir 1y s0 li¢u

Cac sb lidu phan tich sy man cam vdi hoat
chat Cyhalofop-butyl dugc xtr 1y bang chuong
trinh Microsoft Excel va phan tich thong ké thi
nghiém bang chwong trinh SPSS 20.0. Phan tich
phuong sai (ANOVA) duoc sir dung dé danh gia
su khac bi¢t gitta cadc nghiém thuc. So sanh céac
gi4 tri trung binh bang kiém dinh Duncan ¢ mirc
y nghia 5%. Do nghién clru nay tép trung vao
sang loc nhanh mirc d6 min cam & cép do quan

thé, cac chi s6 GRs, va Resistance Index (RI)
khong dugc tinh todn ma s€ dugc xéc dinh trong
cac nghién ctru chuyén sau tiép theo.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Su man cam v6i Cyhalofop-butyl ciia
c6 long vuwc (Echinochloa spp.) va c6 dudi
phung (Dinebra spp.)

Quan sat hinh thai cho thdy, hiéu luc cua
Cyhalofop-butyl thé hién rd rét theo thoi gian. Tai
litu lwong khuyén cdo (1X twong duong 100 g
a.i./ha), vao thoi diém 2 NSKP, cic mau co nhay
cam bat dau xuat hién triéu chung dién hinh cua
nhom thude (e ché ACCase nhu vang 14, xoén dot
va khé chot 1a. O 8 NSKP, ciy chét hoan toan. Két
qua nay sém hon so véi két qua nghién ctru cia
Damalas va cs (2008) [17] ghi nhan sau 30 ngay.
Tuy nhién, dién tlen gay chét cay 1a tuong dong.
Nguoc lai, & cac mau thé hién tinh khang, cay chi
biéu hién vang nhe ¢ 14 va than, sau d6 co6 déu hiéu
hdi phuc sinh trudng tir 4 NSKP.
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Hinh 1. Sy min cam ciia ¢ 16ng vuwe va 6
dudi phung véi hoat chit cyhalofop-butyl &
liéu lhrong 1X

Ghi chii: Céc ky hiéu mau bao gom: E (mdu cé
long viee Echinochloa), ETT (mdu c6 long vuec thu
thdp tai xa Tan Thanh, tinh Tay Ninh) va L (md~u co
duoi phung Dinebra).

Két qua danh gia tai thoi diém 14 NSKP
(Hinh 1) cho thiy sy phan héa rd rét vé mic do
man cam gitta hai chi cé: Cac mau co 16ng vuc
(Echinochloa spp.) thé hién sy man cam hoan toan,
trong khi cac mau co dudi phung (Dinebra spp.) cb
phan tmg da dang. Chi c¢6 69,70% s6 mau (23/33
mau) thuc nhém man cam (S) voi PHH dat tir
81,34 - 100%. S6 mau con lai thé hién cac mirc do
khang thudc khac nhau, khac biét c6 ¥ nghia théng
ké (P < 0,05) so voi nhom man cam. Pang chu ¥,
mau L18 biéu hién khang thuéc manh (RRR) khi
DPHH chi dat 33,46%. Nhom khang RR bao gém
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cac mau L4, L6, L7, L11, L14, L15 véi DHH dao
dong tir 45,05 - 70,57%. Cac mau L1 va L29 bi
khong ché 1an luot 79,55% va 72,25%, nén dugc
xem 1a khang thap (R). D6 hitu hiéu ciia thudc co
v6i mau L28 tuy thap (82,15%) nhung van nam
trong gidi han ciia nhém man cam (S).

Khi ting liéu luong xir 1y 1én 1,5X (150 ¢
a.i/ha) va 2X (200 g a.i/ha), hiéu qua kiém soat
trung binh trén toan b cac mAu ting 1én dang ké,
lan luot dat 92,83% va 95,96% (Hinh 2 va 3).
Nhiéu mAu thé hién tinh khang & liéu luong 1X lai
bi kiém soat tot hon khi tang liéu. Cu thé, mau L7
¢6 dau hiéu khang thudc (muc RR) ¢ liéu luong 1X
(PHH 56,08%), nhung lai tré nén man cam ¢ liéu
lwong 1,5X (PHH 89,02%). Piéu niy cho thay, liéu
lwong 100 g a.i./ha c6 thé chua du dé kiém soat triét
dé cac quan thé co dudi phung (Dinebra spp.) c¢6
strc song cao hodc & giai doan sinh truéng 16n. Tuy
nhién, hai biotype L11 va L18 van duy tri kha ning
khang thubc manh mé& ngay ca & liéu luong cao. Tai
lidu luong 1,5X, PHH cta hai miu nay chi dat
48,43 - 53,80% (muc khang RR). O lidu luong gip
d6i khuyén cdo, mau L18 van chi bi klem soat
khoang 51,74% (Hinh 3). Viéc duy tri ty 18 song sot
dang ké dudi ap luc lidu cao 1a dau hiéu thuong
thay & cac quan thé co kha nang mang co ché khang
muc tiéu. Cac nghién ctru trudc day trén thé gioi da
chi ra rang, cac dot bién diém trén gen mi hoa
enzyme ACCase (GIn-1756-Glu, Ile-1781-Leu,
Thr-1805-Ser, Lys-1930-Arg, Trp-1999-Cys, Trp-
2027-Cys, Ile-2041-Asn...) thuong mang lai kha
ning khang thubc manh mé& dbi voi nhém
Aryloxyphenoxypropionate (APP) & chi Dinebra
[18 - 21]. Tuy nhién, can c6 cac nghién ciu giai
trinh ty gen ACCase tiép theo dé xic nhan gia
thuyét nay.

3.2. Pinh danh va méi quan hé di truyén
phan tir

Duya trén két qua danh gia kiéu hinh, toan bo
33 mau (bao gdbm 29 mau c6 dudi phung va 4 mau
co léng vuc) da duoc lya chon dé khuéch dai PCR
va giai trinh ty ving ITS nham xéc dinh chinh xac
tén loai. Dir li€u trinh tu thu duoc sau d6 duoc
kiém tra, cin chinh va so sanh véi céc trinh tu
tham chiéu trén ngan hang gen (GenBank) bang
cong cu BLASTn.

Két qua phan tich cho thay, hau hét cac mau
c¢6 dudi phung thu tai tinh Dong Théap (28/29 mau,
tir L1 - 129, ngoai trir L24) c¢6 d6 tuong dong di

truyén rat cao (99,66 - 100%) véi loai Dinebra
chinensis da cong bd trén GenBank. Piéu quan
trong 1a nhém nay bao gdm cé hai biotype khang
thuéc L11 va L18. Riéng mau 124 thé hién su
khac biét rd rét. Két qua BLAST ciia mau L24 c6
do tuong déng tr 96,57 -98,79% vd61 nhdém cac
loai ¢6 dudi phung (D. panicea, D. xerophila, D.
retroflexa va D. squarrosa), trong d6 chi sb tuong
dong cao nhat nghiéng vé loai c6 dudi phung
Dinebra panicea (98,79%). Su khac biét Vé loai
nay budc dau giai thich cho viéc mau L24 van duy
tri sy man cam voi thude diét co trong khi cac
biotype D. chinensis khac di bat dau xuit hién

tinh khang.
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Hinh 2. Sy min cam ciia ¢é 16ng vue va 6
dudi phung véi hoat chit cyhalofop-butyl &
lidu lwong 1,5X

Ghi chii: Cac ky hiéu mau bao gom: E (mdu cé
long vuwe Echinochloa), ETT (mau ¢ long viee thu
thdp tai xa Tan Thanh, tinh Tay Ninh) va L (md~u co
duoi phung Dinebra).
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Hinh 3. Sy min cam cua co 10ng vue va ¢
dudi phung véi hoat chat cyhalofop-butyl &
lieu lwgng 2X

_ Ghi chu: Cac ky hi¢u mau bao g(fm.: E (madu cé
long vuc Echinochloa), ETT (mdu co long vuc thu
thap tai xa Tan Thanh, tinh Tdy Ninh) va L (mau co
duoi phung Dinebra).

7 bbi voi nhg’)m c6 10ng vue, két qua dinh danh cu
thé nhu sau: Mau E4 tuong dong 97,37 - 98,11% voi
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loai ¢o 10ng vuc Echinochloa crus-galli va c6 16ng
vuc Echinochloa colona. Mau E8 co dd tuong
ddng rat cao (99,65 - 99,82%) vdi lodi co 10ng vuc
Echinochloa crus-galli (bao gdbm cac bién chung
var. formosensis va var. crus-galli) va co 16ng vuc
Echinochloa oryzoides. Mau ETT2 c6 do tuong
dong 92,59 - 92,76% vé&i loai co 1ong vuc
Echinochloa colona. Mau ETT9 tuong dong 97,24
- 97,40% voi loai c¢6 long vuc Echinochloa
glabrescens. Cac loai trong nghién ctru déu thudc
ho hoa théo (Poaceae) va déu la ¢ dai nguy hiém
d6i v6i nén nong nghiép [22]. Két qua phén tich
vung gen ITS trong nghién ctru nay dong vai tro
x4c nhan danh tinh loai dai, lam nén tang cho cac
phan tich vé sinh thai khang thudc tiép theo.

3.3. Phan tich quan hé di truyén trén ciy
pha hé

Két qua phan tich méi quan hé di truyén dua
trén ving gen ITS di khiang dinh d¢ tin cdy cua
phuong phap phén loai phéan tu trong viéc dinh
danh cac loai co dai nghién ctru. Cay pha hé¢
duoc xay dung bang phuong phip Neighbor-
Joining (NJ) cho thay su phan hoa dong rd rét
voi d6 hd tro bootstrap cao tai cac nat phan
nhanh chinh, tach biét hoan toan quan thé mau
thanh hai chi riéng biét 1a Echinochloa va
Dinebra (Hinh 4). Trong d6, nhém Echinochloa
thé hién sy tap trung cao do vé mat di truyén khi
cac mau phan tich nhém chat ch€ véi trinh ty
tham chiéu cua E. crus-galli.
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0L635550.1

JQ345196.1
i3

B8O

1
MH308847.1

100

AB33I8LI
E4
ETT2

ETTY
KCl164276.1

100

LC334435.1

MH308816.1
KC164272.1
LCI34436.1

ARB353356.1

Ef

L7

81.8

100

58.5

Lo
JO3451TLI
14306.1

KPOsT057.1
14

LIT
MH808845.1
MH208846.1

a0

Hinh 4. Cay pha h¢ thé hi¢n mdi quan hé di truyén giira 33 miu cé nghién ctru va céc trinh tu
tham chiéu tir GenBank dya trén ving gen ITS

Ghi chu: Cay pha hé dwoc xdy dwng trén phan mém Geneious Prime sit dung phuwong phdp
Neighbor-Joining (NJ). Cdc con s6 tai cdc diém nit thé hién gid tri bootstrap. Cac ma sé (vi du:
MHS808847.1, JO345191.1...) la cdc trinh tw tham chiéu dwoc truy cdp tir ngdn hang gen NCBI.
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Dbi voi chi Dinebra, cau trac cdy pha h¢ lam
sang t6 sy da dang cia loai tiém an. Dlem dang
chuy nhét 1a sy tach biét rd rét cia mau L24. Két
qua ¢ hinh 5 va bang 2 cho thay, mau L24 c6 do
tuong dong trinh tu 1én dén 98,50% vai lodi co
dudi phung Dinebra panicea (mid  sb
MHS808847.1). Két qua nay duoc cung cb boi
phan tich cay pha hé (Hinh 5), noi mau L24 nhém
chit ch& véi trinh tu tham chiéu cua D. panicea

voi gia tri bootstrap rat cao, dat 98,60%. Phat
hién nay ¢ y nghia quan trong khi ddi chiéu véi
két qua kiéu hinh: Mau L24 van duy tri tinh man
cam cao v6i cyhalofop-butyl ¢ lidu lugng 1X
(100 g a.i./ha). Su khac biét vé mat phan loai cho
thiy tinh khang thudc trong nghién ctu nay
khong phai la dac tinh chung cua ca chi Dinebra,
ma 1a két qua ctia qua trinh thich nghi dang dién
ra trong ndi bd loai Dinebra chinensis.

GU359332.1

OL635550.1

JQ345191.1

JQ345196.1

L24

98.6

MHS08847.1

Hinh 5. Cay pha h¢ thé hi¢n méi quan hé di truyén giira miu L24 va cic trinh ty tham chiéu tir
GenBank dua trén Vl‘lng gen ITS

Ghi chu: Cdy pha h¢ duoc xdy dung trén phdan mém Geneious Prime sir dung phwong phap
Neighbor-Joining (NJ). Cdc con s6 tai cic diém nit thé hién gid tri bootstrap. Cdc md s6 (vi du:
MHS808847.1, JO345191.1...) la cdc trinh tw tham chiéu dwoc truy cdp tirng ngdn hang gen NCBI.

Nguoc lai, vi tri di truyén ciia cac biotype
khang thudc manh nhu L11 va L18 trong quan
thé D. chinensis cung cip bang chimg vé sy tlen
hoéa dudi ap lyc chon loc. Sy hi¢n dién cua mau
L1 (min cam) va L11 (khang thudc) trén cing
mot phan nhanh véi chi s6 bootstrap 80,90% cho
thiy su twong dong rat cao vé trinh ty ITS giita
hai biotype nay. Vi ving gen ITS cha yéu dung

cho muc dich dinh danh loai, su twong dong nay
cho thay tinh khang thudc khong lién quan dén su
khéc biét phan loai hoc. Do do, dé xéac dinh chinh
xac co ché phan tir (nhu dot bién diém trén gen
dich ACCase hay co ché khang da diém
P450/GST), cac nghién ctu giai trinh tu chuyén
sdu vé gen muc tiéu can duoc thuc hién trong
tuong lai.
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Bang 2. Ma tran d9 twong dong (%) vé trinh ty ving gen ITS giira miu L24

va cac trinh tu tham chieu tir GenBank

L24 | GU359332.1 | OL635550.1 | JQ345191.1 | JQ345196.1 | MH808847.1

L24 96,50 96,30 96,30 96,90 98,50
GU359332.1 | 96,50 99,53 98,81 98,14 97,68
OL635550.1 | 96,30 99,53 98,64 97,97 97,52
JQ345191.1 | 96,30 98,81 98,64 97,29 97,29
JQ345196.1 | 96,90 98,14 97,97 97,29 97,13
MH808847.1 | 98,50 97,68 97,52 97,29 97,13

4. KET LUAN hoc vitng chic hon cho cong tac quan ly co dai

Nghién ctru da cung cap nhitng bing ching
khoa hoc budc dau vé sy phan héoa mic d6 man
cam voi thudc trir co cyhalofop-butyl gilta cac
quan thé co dai tai tinh Dong Thap. Két qua cho
thiy ap luc chon loc tinh khang hién dang tép
trung chi yéu vao lodi co du6i phung (Dinebra
chinensis), trong khi cac quan thé co 1dng vuc
(Echinochloa spp.) va loai Dinebra panicea (mau
L24) van duy tri mirc d6 man cam cao voi hoat
chat nay. Pang cha ¥ 1a sy xuit hién cia cic
biotype D. chinensis (L11 va L18) mang tinh
khang ¢ muc d6 cao (RR) dén rat cao (RRR), voi
kha ning song st qua liéu luong gap d6i khuyén
c40 (200 g a.i./ha). Su dong nhat vé trinh ty vung
gen ITS giita cac biotype khdng va man cam goi
y rang tinh khang nay c6 kha ning 1a két qua cta
qua trinh tién hoa thich nghi noi tai dudi ap luc
chon loc cua thude diét c6 lién tuc.

Tuy nhién, dé lam rd ban chat phan tir cua
tinh khang quan sat dugc, cac nghién ctru tiép
theo can tap trung vao viéc xac dinh co ché khang
tai vi tri dich (TSR) thong qua giai trinh tu gen
ACCase, ciing nhu danh gia sy tham gia cua co
ché khang khéng tai vi tri dich (NTSR) lién quan
dén cac enzyme chuyen hoa. Bén canh do, thi
nghiém liéu dap tmg day dii can duoc thyuc hién
dé dinh lugng chinh xac muc do khang thube cua
cic biotype thong qua cac chi s& GRsy va
Resistance Index (RI), tir d6 cung cép co s¢ khoa

khang thudc tai dia phuong.

Két qua nghién ciru ciing ghi nhan sy dich
chuyén vé ddi tuong co dai khé phong trir tai khu
vuc khao sat. Trong khi co 10ng vuc hién van
dugc kiém soat tot boi cyhalofop-butyl, thi co
dudi phung lai dang ndi 1én nhu mot thach thirc
moi trong cong tac bao vé thyc vat. Tur thyc trang
trén, viéc tiép tuc ting liéu luong cyhalofop-butyl
dé kiém soat o dudi phung D. chinensis tai cac
dia diém da xuét hién tinh khang 1a giai phap kém
hiéu qua. Dé quan ly tinh khang bén vimg, can ap
dung cac chién luoc luan phién nhém thube c6 co
ché tac dong khac nhau két hop véi cac bién phap
canh téc tong hop.

LOI CAM ON

Nhom tac gia chan thanh cam on Phong Thi
nghiém Sinh hoa Ung dung, Bo moén Sinh hoc
Phan tw, Vien Cong nghé Sinh hoc va Thyc phcfm,
Pai hoc Can Tho da tao diéu kién thudn loi vé
trang thiét bi, co so vdt chdt va hé tro cung cdp
nguon vt liéu phuc vu cho nghién ciru nay.
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EXAMINATION ON SUSCEPTIBILITY AND RESISTANCE TO CYHALOFOP-BUTYL OF
Echinochloa spp. AND Dinebra spp. IN DONG THAP PROVINCE

Huynh Trong Nhan', Nguyen Minh Chon'
'Institute of Food and Biotechnology, Can Tho University
Abstract

The rapid increase in herbicide-resistant barnyardgrass (Echinochloa spp.) and Chinese sprangletop
(Dinebra spp.) is exerting significant pressure on rice production in general and in the Mekong Delta
in particular. This study aimed to evaluate the susceptibility and resistance levels of Echinochloa spp.
and Dinebra spp. populations collected in Dong Thap province to cyhalofop-butyl, while
simultaneously identifying weed species using Internal Transcribed Spacer (ITS) molecular markers.
Thirty-three weed samples were treated with cyhalofop-butyl at three dosage levels, the
recommended rate (1X), 1.5 times (1.5X) and twice the recommended rate (2X), along with a water-
sprayed control (0X). Results indicated that at the recommended rate, cyhalofop-butyl achieved an
efficacy of 81.34 - 100% for sensitive samples. However, this efficacy significantly declined in the
resistant group, most notably in sample L18, which exhibited an efficacy of only 33.46%. Among the
total samples, 69.7% (23/33) were classified as sensitive, while the remaining 30.3% displayed
varying degrees of resistance. Notably, biotypes L11 and L18 maintained high survival rates even at
the 2X dosage. ITS gene sequence analysis identified the resistant biotypes as Dinebra chinensis.
Interestingly, sample L24 showed distinct genetic divergence (high sequence similarity with D.
panicea) and remained highly sensitive to the herbicide. This study reflects the evolving resistance
status of Dinebra spp. in the region and provides a scientific basis for adjusting sustainable weed
management strategies.

Keywords: Cyhalofop-butyl, Dinebra, Echinochloa, susceptibility, resistance.
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PHAN LAP, TUYEN CHON CHUNG
VI KHUAN PBacillus thuringiensis TONG HOP
ENZYME CHITINASE TU DAT TRONG RAU
TAI XA BA BE, TiNH THAI NGUYEN

TOM TAT

Tran Vin Chi"", Nguyén Thanh Hai’

! Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén

ZHQC vien Nong nghiép Viét Nam

“Email: tranvanchi@tuaf.edu.vn

Nhém muc dich tuyén chon chung Bacillus thuringiensis (Bt) c6 hoat tinh chitinase cao va xac dinh
mot s6 diéu kién nudi cdy phu hop, nghién ciru tap trung vao phén lap, tuyén chon, dinh danh chiing
Bt c6 hoat tinh phén giai chitin tir dat trong rau tai xa Ba B¢, tinh Thai Nguyén va xac dinh diéu kién
nudi cdy phtt hop cho tong hop chitinase. Két qua nghién ctru da phan 1ap dwoc 6 chung vi khuan ¢
kha nang phan giai chitin v6i dudng kinh vong phan giai dat 0,54 - 2,35 cm va xéc dinh dugc chung
BT-16 c6 hoat do chitinase manh nhat, dat 1,52 U/mL. Tir két quéa nghién cuu trinh ty 16S rRNA,
chung BT-16 dugc dinh danh thudc loai Bacillus thuringiensis gv. thuringiensis va dat tén la Bacillus
thuringiensis gv. thurmgzenszs BT-16. Ching BT-16 c6 hoat do chitinase cao nhét, dat 17,51 U/mL
sau 3 ngdy nudi cay trong moi truong LB ¢o b6 sung 1,5% chitin, 0,5% galactose ¢ nhi¢t 46 35°C va
pH = 7,0. Két qua nghién ctru cho thay, ching BT-16 cé tiém ning tng dung dé san xuat thudc trir
sau sinh hoc phuc vu san xuét nong nghiép an toan va bén vitng.

Tir khéa: Bacillus thuringiensis, chitinase, nhiét dg, pH, nong dé chitin, nong dé galactose.

1. DAT VAN BE

Hang ndm, khoang 35% ning suit cdy trong
bi méat do dich bénh ma nguyén nhan chinh cta
ton that nay 1 do sau hai [1], do d6 kiém soat sau
hai luén rat dugc quan tdm. Theo Bui Lan Anh va
cs (2018) [2], can thiét phai day manh hon nita
viéc nghién ctru va Gmg dung cac ché pham sinh
hoc de dan thay thé cac tac nhan héa hoc, von
tiém an nguy co cé tac dong xau dén strc khoe
con ngudi, moi truong, can bang sinh thai va ting
kha niang khang thudc cua sdu hai. Vi khuan
Bacillus thuringiensis Bt dugc xem nhu la mdt
loai thudc trir sau sinh hoc ¢6 hiéu qua voi muc
d6 an toan cao [3] vi kha nang san sinh ndi doc t6
[4, 5] 1am chét sdu ma khong anh hudng dén sirc
khoe cua con ngudi va vat nudi, dong thoi bao vé
moi trudng, giup can bang sinh thai [6]. Trong
qué trinh gy doc va diét sau hai, dé tao diéu kién
cho sy xam nhép cua tinh thé doc vao mang biéu
mo, chitinase do Bt tong hop s& gop phan phan
huy hang rao mang peritrophic (dugc ciu tao boi
thanh phan chinh 1a chitin) [7]. Hon nira, khi
chitin bi phan hay, sau hai c6 bé mit bén ngoai
chtra polyme nay c6 thé bi ton thuong nghiém
trong, tham chi tr vong [8].

O Viét Nam da c6 mot s6 nghién ciru vé kha
nang diét siu cua vi khuan Bt, nhu cong bd cia
Nguyén Viét Pha va Tran Thanh Thuy (2013) [9]
khi nghién ctru 4 ching vi khuan Bt vé kha niang
diét sau to, trong d6 chung P14 diét dugc 100%
s6 sau sau 3 ngay nhiém. Kha ning tong hop
chitinase cta vi khuan Bt, nhu coéng bd cua Lé
Thi Mai va cs (2020) [10] nghién ctru vé 4 chung
vi khuan Bt (T1-T4), theo d6, & diéu kién nudi
cay thich hop, chang T3 thé hién duong kinh
vong phan giai chitin cao nhat va dat 21,1 mm.
Do vay, muc dich ctia nghién ctru nay 1a phan lap
va tuyén chon dugc chung vi khuén Bt ban dia ¢
hoat tinh sinh chitinase cao lam tién dé cho
nghién ctru tao thude trir su sinh hoc tmg dung
trong san xuat néng nghiép tai khu vuc mién nii
phia Bic.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

Vit liéu nghién ctru 1a cdc miu dat trong
rau thu thap tai cdc xo6m Héng Thai, Nam
Thai, Gudc, Soi Vang va Y Na xa Ba Bé, tinh
Thai Nguyén.
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2.2. Phwong phap nghién ctru
2.2.1. Phan Idp vi khudn Bt phén gidi chitin

Ttr 15 mAu dét trong rau thu thap tai xa Ba
B¢, tinh Thai Nguyén theo TCVN 7538 - 6:2010
[11], tién hanh phan 1ap vi khuan Bt theo phuong
phap cua Russell Travers va cs (1987) [12], 0,5 g
mau dat dugc pha loang bang nudc muodi sinh 1y
dén 10 rdi trong bé 6n nhiét & 80°C trong 3
phut dé loai bo cac té bao sinh dudng. Hat 50 pL
dich pha lodng cdy trai trén méi trudng Luria
Bertani (LB) b6 sung chitin voi thanh phan gém:
Tryptone 10 g/L, cao ndm men 5 g/L; NaCl 5 g/L;
chitin 0,5%; agar: 15 g/L; pH = 7,0. Sau do,
chuyén dia vao 0 ¢ 30°C trong 24 gid. Chon
khuan lac moc riéng r€, lam thuan va céy chim
diém trén moi truong LB bd sung 0,5% dich
huyén phu chitin. Sau 3 ngay nudi, xac dinh
duong kinh vong phan giai chitin bang cach
nhuém véi dung dich Lugol 1% [10]. Cac chung
tao vong phan giai chitin dugc danh gia dac diém
té bao, khuan lac, tinh thé va bao tr thong qua
nhudm Gram, nhuom Coomassie brilliant blue va
soi trén kinh hién vi quang hoc c6 do phong dai
1000 lan.

2.2.2. Xac dinh hoat tinh enzyme chitinase

Hoat tinh cua enzyme chitinase dugc xac
dinh theo Jabeen va Qazi (2014) [13] va Farag va
cs (2014) [14] cai tién. Chung tuyen chon duoc
nudi trong moi trudng dich thé LB c¢6 bd sung
0,5% chitin vé6i toc do lac 180 vong/phit, & 30°C.
Sau 3 ngay nuoi, dich 1én men dugc ly tam &
6.000 vong/phut trong 10 phit dé loai bo sinh
khéi. 0,5 mL dich n6i dugc tron véi 1 mL dich
huyén phu chita 1% chitin, @ trong 30 phut &
40°C. Sau d6 bd sung 0,5 mL NaOH IN vao hdn
hop sau 1, gia nhiét dén 100°C va duy tri trong 3
phut dé dimg phan mg. Dich sau phan tng dugc
ly tim 5.000 vong/phut trong 5 phut dé loai bo
can. Hat 0,5 mL dich ndi cho vao 6ng nghiém
chita 1,5 mL DNS (3,5 - dinitrosalisylic axit)
dong thoi gia nhiét dén 100°C, duy tri trong 5
phut rdi 1am ngudi nhanh xudng nhiét 6 phong
va do do hap thu quang tai budc song 535 nm.
Can c vao phuong trinh duong chuin cia
glucosamine - HCI ¢6 néng d6 tir 0 - 10 pmol/mL
bat mau vé6i thude thir DNS 1% twong Gmg voi gia
tri OD & budc song 535 nm ¢6 dang y = 0,139x +
0,0168 (R* = 0,995) s& tinh ra dugc luong

glucosamine trong mau. Mot don vi enzyme dugc
dinh nghia 1 luong enzyme can thiét xuc tac su
hinh thanh 1 pmol glucosamine trong mdt phat &
pH =7 va nhiét do 40°C.

2.2.3. Dinh danh ching vi khudn tuyén chon

Tach chiét ADN tong s6 cua sinh khéi ching
vi khuan tuyén chon theo phuong phap cua
Sambrook va Russell (2001) [15]. St dung cdp
modi 27F va 1492R [16] dé nhén trinh ty gen 16S
rRNA. Trinh ty gen 16S rRNA cua ching tuyén
chon duoc doc trinh tu thong qua hé thong
Applied Biosystems 3730 xI DNA analyzer su
dung Big Dye terminator cycle sequencing kit
v.3.1 (Macrogen, Han Quéc). Trinh tur gen 16S
rRNA ciia ching tuyén chon dugc so sanh véi dit
lidu cong bd trén EzTaxon [17]. So d6 pha hé cia
chung tuyén chon duoc xay dung dwa vao trinh ty
gen 16S rRNA cua chiing va cac loai gan nhat
thong qua phan mém MEGA 7.0 [18].

2.2.4. Nghién cuu anh huong cua pH moi
truong va nhiét do nuoi dén hoat tinh chitinase
cia chiing tuyén chon

Chung tuyén chon duoc nudi cay lic, toc do
180 vong/pht trong méi truong LB ¢o bd sung
0,5% chitin v&i pH moi truong tir 6,0 - 8,5 (budce
nhdy 0,5); pH ctia mdi truong nudi cho hoat tinh
chitinase cua chung tuyén chon cao nhat duoc lua
chon dé tién hanh danh gia anh hudng cua nhiét
d6 nuoi. Nhiét d6 nudi dugc thiét ké tir 25 - 45°C,
budc nhay 5°C. Két qua & murc nhiét d6 cho hoat
tinh chitinase cao nhit s& dugc chon cho cac
nghién ctru tiép theo.

2.2.5. Nghién ciru dnh hudng ciia nong dé
chitin trong méi trieong dén hoat tinh chitinase
ciia chiing tuyén chon

Chung tuyén chon duoc nudi trong méi
truong LB ¢6 bo sung tir 0,5 - 2,5% chitin, budc
nhay 0,5% trén may lic véi tbc do lic 180
vong/phat ¢ nhi¢t d0 va pH phu hgop da duoc
khao sat ¢ trén. Sau 3 ngay nudi, thu dich 1én men
va xac dinh hoat d§ chitinase cua chung tuyén
chon trong méi truong nudi cay chira cac nong do
chitin nhu mo ta ¢ trén.

2.2.6. Nghién ciru anh hwéng cia nguon
carbon bé sung vio méi truong dén hoat tinh
chitinase ciia ching tuyén chon

St dung méi truong LB véi cac diéu kién
thich hop da duoc khao sat ¢ trén, dong thoi bd
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sung cac nguén carbon, g@)m glucose, saccharose,
lactose, galactose, tinh bot tan, carboxymethyl
cellulose (CMC) véi ndng do 0,5%. Sau 3 ngay
nudi céy, xac dinh hoat tinh chitinase cua chung
tuyén chon trong mdi trudng nudi cdy chira cac
ngudn carbon duoc bd sung va lua chon ngudn
cacbon cho hoat do chitinase cao nhit.

2.2.7. Phuwong phdp xir Iy s6 liéu

Tét ca cac so liéu thu thap 1a dai dién cta 3
thi nghiém 13p lai. Két qua thi nghiém duogc

phén tich phwong sai mét nhén t6 trén phan
mém JASP 0.19.3.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phén lap chiing vi khuin Bt phén giai
chitin

Tir 15 mAu dét trong rau tai xa Ba Bé, tir}h
Thai Nguyén, da phan 1ap duoc 6 chung vi khuan
co kha nang phén giai chitin va dugc md ta chi
tiét tai bang 1 va hinh 1.

Bang 1. Pic diém ciia cac chiing vi khuin phan giai chitin phén lap

Ky Hinh th; Puong kinh Sinh
A% inh thai \ A
TT | hi¢u Ngu9 n may bac diém khuan lac ) Gram vong phgn tinh
chiing tai xa Ba Bé té bao giai chitin thé
(D-d),cm
I | BT-1 | NaNidng | LPf Mautrangstia, | Hinhcdux€p )| 5,005 | -
bé mat nhén, co ria riéng 1€
i Tron, mau trén~g Hinh que xé
2 | BT-7 | KhudiLudéng| kem, bé mit nhin, que xep | 0,547+ 0,02 +
A . chuoi
khong ria
T(bn, mau tréng stra, Hinh que xé
3 | BT-12| TotCon | bémit béng, khong nquexep 14204003 | +
. riéng ré
ria
Tron, mau trang Hinh que
4 | BT-16 | Pac Ngoi kem, bé mat bong, ngan xep + 2,35*+0,05 +
khong ria chuoi
. Tron, mau tréng Hinh que xé
5 | BT-21 | PanMaiy | kem, bé mit nhin, c6 nquexep | 1,72° + 0,09 -
) riéng ré
ria
Tron, mau tring Hinh que x&
6 | BT-25 | KhauBan | kem,bé mit nhin JAUCEEP L 212014 | 4+
A riéng 1€
kho, khong ria

Ghi chii: Trong cing mdt cét, cdc sé mii giong nhau, thi khéng cé sw khdc nhau véi mire ¥ nghia o
=0,05; “+7: Gram dwong/Sinh; “-": Khong sinh; “+”: D¢ léch chuan.
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o-ga_
Sty IRY

C

Hinh 1. A - Kha nang phan gidi chitin cia 6
chiing méi phén 1ap dwoc; B - Hinh thai khuan
lac ciia chiing BT-16; C - Hinh dang té bao va
tinh thé cia chung BT-16

Thong tin tir bang 1 va hinh 1 cho thay, trong
6 ching vi khuan c6 kha ning phan giai chitin, co
4 ching thuéc nhém Gram duong, t& bao hinh
que, khuan lac c¢6 dang hinh tron, mau tring kem
hoic tra"mg stta, bé mit bong hodc nhan, 4 ching
khong c6 ria va tao tinh thé doc. Puong kinh
vong phan giai chitin cia cac ching dao dong
0,54 - 2,35 cm, trong d6, ching BT - 16 tao vong
phan giai chitin c6 duong kinh 16n nhat dat 2,35
cm. Céc chung sinh tinh thé gdm BT - 7, BT - 12,
BT - 16 va BT - 25 dugc st dung cho céc nghién
ctru tiép theo.

3.2. Tuyén chon chiing vi khuin Bt c6 hoat
tinh chitinase cao

Két qua danh gia hoat tinh enzyme cua 4
chung Bt nghién ctru thé hién tai hinh 2 cho thdy,
cac gia tri hoat tinh déu tuyén tinh véi duong
kinh vong phan gidi chitin da trinh bay ¢ bang 1.
Trong do, chung BT-16 c6 hoat tinh chitinase cao
nhét, dat 1,52 U/mL, cao hon ching Bt (MS3)
duoc cong bd boi Kamil va cs (2007) [19] va
tuong duong voi hoat tinh chitinase ctia chung
HPO02 dugc Tran Thi Hong Hanh va cs (2020)
[20] xac dinh dat 1,47 U/mL. Theo Lé Thi Mai va
cs (2020) [10], nhimg ching vi khuan Bt co

:

duong kinh vong phan gidi chitin > 2,0 cm thi
duoc xép vao nhom co6 hoat tinh chitinase manh.
Chung BT-16 s& dugc lya chon dé tién hanh cac
nghién ciru tiép theo.

1.52a 40,02
1,396 4+ 0,03

e (UsmL)

' 0812006
3

0,33d + 0,04

BT-7 BT-12 BT-16 BT-25

Hoat tinh chitinas
=

Ky hiéu ching

Hinh 2. Hoat tinh chitinase ctiia 4 ching vi
khuin Bt nghién ciru

3.3. Pinh danh ching BT-16

Két qua so sanh trinh tu gen 16S rRNA
(kich thudc 1469 bp) cua chung BT-16 véi div
liéu loai chuan cong bd trén EzBioCloud cho
thiy chung BT-16 thé hién mirc do tuong dong
cao nhat (100%) v&i Bacillus thuringiensis gv.
thuringiensis ATCC 10792" (ACNF01000156),
99,18% véi Bacillus toyonensis BCT-7112"
(CP006863), 98,71% vo61 Bacillus paramobilis
BML-BCO017" (MW674728) va tir 96,84-98,64%
v6i céc loai khac thudce chi Baciilus (Bang 2). So
d6 pha hé tai hinh 3 cho thy ching BT-16 sap
xép thudc chi Bacillus va xép cung nhanh véi
Bacillus thuringiensis gv. thuringiensis ATCC
10792 (ACNF01000156). Vi tri ciia chung BT-
16 va Bacillus thuringiensis gv. thuringiensis
ATCC 107927 khéc biét voi cac loai khac thude
chi Bacillus. Tu dir li€u phan tich trén, chung
BT-16 dugc xac dinh 1a Bacillus thuringiensis
gv. thuringiensis [21] va dat tén la Bacillus
thuringiensis gv. thuringiensis BT-16.

Bing 2. Trinh tw gen 16S rRNA ciia chiing BT-16 dwoc so sanh véi cic loai gin nhit

Loai gn nhit Mﬁg do tuong | SO ngcle9tide
. dong (%) sai khac
Bacillus thuringiensis gv. thuringiensis ATCC 10792
g (ACI%IFOIOOOig56) 100,00 0/1469
Bacillus toyonensis BCT-7112" (CP006863) 99,18 12/1469
Bacillus paramobilis BML-BC017" (MW674728) 98,71 19/1469
Bacillus pacificus EB422" (KJ812450) 98,64 20/1469
Bacillus albus N35-10-2" (MAOE01000087) 98,35 22/1469
Bacillus luti TD41" (MACI01000041) 98,36 23/1469
Bacillus sanguinis BML-BC004" (MW674727) 98,37 25/1460
Bacillus dicomae MHSD28" (MN029053) 98,39 28/1469
21
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Loai gin nhét MI'J:CA do twong | SO m‘lcle(,)tide
dong (%) sai khac
Bacillus basilensis 403507-21" (GCA_921008455.1 1) 98,40 29/1458
Bacillus cereus ATCC 14579" (AE016877) 98,12 30/1469
Bacillus wiedmannii FSL W8-0169" (LOBC01000053) 97,75 33/1469
Bacillus tropicus N24" (MACG01000025) 97,08 43/1469
Bacillus hominis BML-BC059" (MW674729) 97,01 44/1469
Bacillus proteolyticus TD42" (MACHO01000033) 97,05 45/1469
Bacillus paranthracis Mn5" (MACE01000012) 96,87 46/1469
Bacillus nitratireducens 4049 (KJ812430) 96,86 47/1469
Bacillus fungorum 17-SMS-01"7 (MG601116) 96,84 48/1469

56 im’ﬂm paramobilis BML-BC017T (MW674728)
Bacillus hominis BML-BC039T (MW674729)

{Baﬂ'ﬂm toyonensis BCT-T112T (CP006863)

e |
I [==]

Bacillus pacificus EB422T (K1812450)
BT-16

SjBasfHus thuringiensis gv. thuringiensis ATCC 107927 (ACNF01000136)

Bacillus protealyticus TD42T (MACH01000033)

Bacillus fingorum 17-SMS-01T (MG601116)

Lo}
[++]

Bacillus wiedmannii FSL W8-0169T (LOBC01000033)
Bacillus sanguinis BML-BC004T (MW674727)
Bacillus basilensis 403507-21T(GCA_921008435.1)

Al Bacillus Tuti TD41T (MACI01000041)

Bacillus dicomae MASD28T (MN029033)

A|'Bacillus albus N35-10-2T (MAOE01000087)

L Bacillus cereus ATCC 145797 (AE016877)

L Bacillus tropicus N24T (MACG01000025)

Bacillus nitratireducens 40497 (KJ812430)
75 Bacillus paranthracis MoST (MACE01000012)

Hevndrickxia coagulans NBRC 125837 (AB271752)

—
00050

Hinh 3. So' d6 pha hé ciia BT-16 véi cac loai nhat nhat dwa vao trinh tw gen 16S rRNA
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3.4. Anh huéng ciia pH méi truong va nhiét
d0 nudi dén hoat tinh chitinase ctia BT-16

pH ciia moi truong nudi cay anh huong dén
kha ning hap thu mot sd ion va tinh thdm cua
mang té bao vi khun, tir d6 hd trg su phat trién
cua té bao va san xuét enzyme [20].

Két qua nghién cru anh huéng ciia pH moi
truong dén hoat do chitinase trinh bay tai hinh 4
cho thay trong diéu kién pH = 7,0 chung BT-16
c6 hoat tinh chitinase cao nhit dat 1,52 U/ml
tuong dong voi mot sé két qua nghién ciru vé pH
thich hop cho vi sinh vat tong hop chitinase. Pao
Thi My Linh va cs (2022) [22] cho biét hoat do
chitinase ctua nim méc Aspergillus sydowii cao
nhat dat 2,996 U/mL khi pH mai truong bang 7,0.
Cong bd cua Eman (2012) [23] vé hoat do
chitinase cua Bacillus thuringiensis NM101-19
thé hién manh nhat & pH = 7,0 dat 1,28 U/mL.
Nawani va cs (2002) [24] bao cdo rang hoat do
chitinase cua Microbispora sp. V2 dat gia tri cao
nhat khi nuéi ciy & pH = 7,0.
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Hinh 4. Anh huéng ciia pH méi truéng dén
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Hinh 5. Anh hwéng ciia nhiét do nudi dén hoat
tinh chitiinase ciia chiing tuyén chon.

Két qua trinh bay ¢ hinh 5 vé& anh hudéng cua
nhiét d6 dén hoat tinh chitinase cho thay, nhiét do
35°C thich hop nudi cdy chung BT-16 dé thu
dugc chitinase cao nhat, dat 1,72 U/mL, cao hon
so voi cong bd cua Eman (2012) [23] khi nghién

ctru chung Bacillus thurigiensis NM101-19, theo
d6 hoat tinh chitinase thé hién cao nhét khi nudi
cdy ¢ 30°C va thip hon so voi cong bd cua
Shanmugaiah va cs (2008) [25], theo d6 chitinase
do Bacillus laterosporus MML2270 tong hop dat
t6i uu & nhiét d6 40°C. Ly do c6 khac biét vé anh
huéng cua nhiét d6 thich hop dén hoat tinh
chitinase c6 thé 1a do dic diém khac nhau cua
chung gidng nghién ctru hoat tinh [26].

3.5. Anh huéng cia nong do chitin va
ngudn carbon bd sung trong méi trwong dén
hoat tinh chitinase ctia chiing BT-16

Nong d6 chitin 13 mét yéu td quan trong vi
n6 ¢6 kha nang kich thich san sinh chitinase &
mot s6 vi sinh vat [27]. LB 1a méi trudng nghéo
ngudn dinh dudng carbon. Trong khi d6, mot s6
nghién ciru trudc day di ching minh ring, viéc
bd sung nguodn carbon di gitp ting cudng hoat
tinh chitinase cua vi sinh vat [23, 27, 28]. Két
qua nghién ciru anh hudng cia ndng do chitin
va mot sd ngudn carbon bd sung vao moi
trudng nudi cdy chung BT-16 thé hién tai hinh
6 va hinh 7.
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Hinh 7. Anh huéng ciia ngudn carbon dén hoat
tinh chitinase cia ching BT-1

Hoat tinh chitinase ctia ching BT-16 tang ty 1€
thuan vaéi néng dd chitin duge bd sung vao moi
truong (Hinh 6), diéu nay chimg to hdu hét hé
thong phan giai chitin cia vi khuan déu cé thé cam
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tmg [29]. Tuy nhién, khi ndng do chitin vuot
ngudng 1,5% thi hoat tinh enzyme chitinase giam.
Diéu nay pht hop véi cong bd ctia Gupta va cs
(1995) [30] va Eman (2012) [23], khi bao c4o ring
hoat tinh chitinase cua Streptomyces viridificans
va Bacillus thurigiensis NM101-19 dat t6i wu voi
moi truong duoc bd sung 1,5% chitin. Nong do
chitin 1,5% b6 sung trong mdi trudng s& duoc lya
chon dé danh gia anh hudéng cta ngudn carbon bd
sung dén hoat tinh chitinase cia chung tuyén chon,
két qua duogc thé hién tai hinh 7.

Két qua hinh 7 cho thay, ngudén carbon b
sung vao moi truong gitp tdng cuong hoat tinh
chitinase cua chung BT-16 v4i mirc do khac
nhau, trong d6, glucose ting cuong hoat tinh
chitinase cua BT-16 thap nhat, dat 3,65 U/mL va
galactose cao nhat, dat 17,51 U/mL. Hoat tinh
chitinase ctua chung BT-16 trong mdi trudng bod
sung galactose duoc ting cuong gip hon 7 1an so
v6i moi trudng khong bod sung va cao hon nhiing
cong thire con lai & mirc ¢6 ¥ nghia théng ké. Két
qua nay cling phi hop véi cong bd cua Eman
(2012) [23] khi danh giad anh huong cua cac
ngudn carbon dén hoat tinh chitinase cua hai
ching Bacillus thuringiensis NMI101-19 va
Bacillus licheniformis NM120-17, theo do, trong
cac ngudn carbon duoc khao sat, galactose la
ngudn carbon pht hop nhat dé 2 chung Bacillus
nghién clru ting cudng hoat tinh chitinase lan
luot gép tir 5 dén 8 1an so v6i ddi ching.

4. KET LUAN

T 15 mau dat tréng rau tai xa Ba Bé, tinh
Thai Nguyén da phéan 1ap dugc 6 chung vi khuan
c6 kha ndng phan gidi chitin, trong dé chung ky
hiéu BT-16 san sinh tinh thé doc, co duong kinh
vong phan giai chitin dat 2,35 cm va c6 hoat tinh
chitinase dat 1,52 U/mL. Chung BT-16 dugc dinh
danh thudc loai Bacillus thuringiensis gv.
Thuringiensis va duogc dat tén la Bacillus
thuringiensis gv. thuringiensis BT-16. Chung vi
khuédn BT-16 thé hién hoat tinh chitinase cao nhat
dat 17,51 U/mL sau 3 ngay nudi ciy trong moi
truong LB co bod sung 1,5 % chitin, 0,5 %
galactose ¢ diéu kién nhiét d6 35°C va pH 1a 7,0.
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ISOLATION AND SELECTION OF Bacillus thuringiensis STRAINS PRODUCING
CHITINASE FROM VEGETABLE SOIL IN BA BE COMMUNE,
THAI NGUYEN PROVINCE

Tran Van Chi ', Nguyen Thanh Hai 2
"University of Agriculture and Forestry, Thai Nguyén University

? Vietnam National University of Agriculture
Abstract

With the aim of selecting Bacillus thuringiensis (Bt) strains exhibiting high chitinase activity
and determining suitable culture conditions, this study focused on the isolation, selection,
and identification of chitin-degrading Bt strains from vegetable-growing soils in Ba Bé
commune, Thai Nguyén province, as well as on the determination of appropriate culture
conditions for chitinase production. The results showed that six bacterial strains capable of
chitin degradation were isolated, with clearance zone diameters ranging from 0.54 to 2.35
cm. Among them, strain BT-16 exhibited the highest chitinase activity, reaching 1.52 U/mL.
Based on 16S rRNA gene sequence analysis, strain BT-16 was identified as Bacillus
thuringiensis gv. thuringiensis and designated Bacillus thuringiensis gv. thuringiensis BT-
16. Under optimal conditions - cultivation for 3 days in LB medium supplemented with 1.5%
chitin and 0.5% galactose at 35°C and pH 7.0 - strain BT-16 achieved the highest chitinase
activity of 17.51 U/mL. These findings suggest that strain BT-16 has strong potential for
application in the production of biological pesticides, contributing to safe and sustainable
agricultural production.
Keywords: Bacillus thuringiensis, chitinase, temperature, pH, chitin concentration,
galactose concentration.
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ANH HUGNG CUA LIEU LUONG PHAN BON LA

PEN SINH TRUONG,

NANG SUAT VA CHAT LUONG

CUA GIAO €O LAM (Gynostemma pentaphylium
(Thunb.) Makino) TAI XA TAM BDAO, TiNH PHU THO

Té Thi Ngan', Bai Thi Xuin', Trin Ngoc Anh',

Nguyén Tién Diing', Pham Anh Minh', Nguyén Vin Tam', Tran Thi Lan""

TOM TAT

1 vren A
Vien Dwoc liéu

" Email: tranlanvimp@gmail.com

Giao cb lam 1a mot loai thao duge phé bién trong diéu tri giam md mau, huyét ap va dai thao duong.
Nghién ctru dugce thuc hién tir thang 6 - 10/2025 tai Trung tdm Nghién ctru Dugc liéu Tam Déo. Thi
nghiém dugc bd tri theo kiéu khbi ngau nhién ddy du (RCBD), 3 1an nhéc lai va 11 céng thire (nuéc
sach; s dung dam tom & cac muc: 1, 2, 3, 4 va 5 lit/ha; sir dung Oligochitosan ¢ cac muc: 1,2, 3, 4
va 5 lit/ha). Két qua nghién ciru cho thay, phan bon la ¢6 anh huong dén tang truong chiéu da1 than
chinh, s0 14 trén than chinh, nang suat va chét lugng cua ciy giao c0 lam. Dbi voi dam tom, stir dung
& liéu luong 3 lit/ha cho hi€u qua t6t nhat dén sinh truong, nang suit, ham luong saponin tong sb va
hiéu qué kinh té. Doi voi phan bon 1a Oligochitosan, st dung & lidu lwong 4 lit/ha cho hiéu qua t6t
dén sinh truong, nang suat, ham luong saponin tong s va hiéu qua kinh té tot nhat. Két qua nghién
ctru dd xac dinh dwoc ngudng licu lugng t6i uu khi sir dung phén bon 14 dam tom va Oligochitosan
mdt cach hop 1y nhdm ning cao ning suat, chat lugng ciia giao cb lam.

Tir khéa: Pam tém, Oligochitosan, gido c¢é lam, ning sudt, ham liwong saponin tong so.

1. BAT VAN BE

Giao c6 lam (Gynostemma pentaphyllum
(Thunb.) Makino) hay con goi la Dan toong, Co
yém, Nhan sam phwong nam... 1a mot cay
thudc quy thudc ho Bau bi. Loai cdy nay phén
b pho bién tai khu vuc Pong Bic va Dong
Nam A. Véi nhiing dic tinh dugc 1y an tuong
nhu: Chéng oxy hoa, chéng ung thu, kiém soat
lipid mau, giap on dinh duodng huyet tang
cudng suc dé khang cua co thé, chong viém
nhiém, ngin ngira xo vita d6ng mach...[1]. Pic
biét, gido c6 lam chua ham lugng gypenosides
cao, day hop chit co ciu tric hoa hoc twong
dong véi ginsenosides, hoat chat ndi tiéng
mang lai gia tri dugc ly cho ré Nhan sdm
(Panax ginseng) [2]. Ngoai ra, giao cd lam co
uu thé vuot troi vé mat canh tac nhu: Cay dé
trong, sinh truéng nhanh, cho thu hoach sém va
thu nhiéu lan trong nim. Chinh nhitng dic diém
nay di bién giao c6 lam tré thanh mot ngudn tai
nguyén thay thé diy hta hen dé khai thac va
san xuat gypenosides [3].

O Viét Nam, gido ¢d lam 1a mot duge lidu
ban dia quy, cha yéu duoc tim thay tai cac khu
vue mién nai. Ciy chira hon 189 loai saponin c6
thé dung dé chita nhiéu loai bénh [4]. Tuy nhién,
viéc khai thac khong bén viing dang de doa
ngudn tai nguyén nay. Nhan thirc dugc tiém ning
to 16n cua dugc liéu nay, Chinh pha da dua gido
c¢b lam vao danh sach céc loai ciy thudc dugc wu
tién phat trién [5, 6]. Hién nay, tuy c6 nhiéu
nghién ctru vé gido c6 lam di dugc thuc hién,
nhung nhiing nghién ctru nay chu yéu tap trung
vao thanh phan héa hoc, tac dung dugc 1y va
phuong phap nhan gidng.

Giao cd lam dd duogc trong thir nghiém va
dua vao san xuit tai Trung tdm Nghién ciu
Dugc li€u Tam Dao tir 1au [7]. Tuy nhién, hién
nay nang suit va chat luong cua cay dang bi suy
giam dang ké. Ngoai viéc tuyén chon mau giong
gido cO lam, dé nang cao nang sudt va chat
lugng, viéc nghién cuu vé cac bién phép canh
tac cling rat quan trong, dac biét 1a phan bon.
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Nhung nhitng nghién ctru vé& phan bon hién nay
chi tap trung vé phan hitu co, phan v6 co nhur: N,
P,0s, K;,0. Pac biét, chua co nghlen clru nao Ve
anh huong cta phan bon 14 di véi cay gido co
lam. Vi vay, nghién ctu nay dugc thuc hién
nhim danh gid anh huong cua lidu luong phan
boén 14 dbi v6i sinh truong, ning suit va chat
luong cua cay giao co lam.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

+ Pam tom (CRO1) vdi ty 1& cac thanh phan:
Chét hitu co: 25%; dam tong s6 (Ng): 2%; ty 1¢
C/N: 12; ty trong: 1,1; pHmo: 5. Puogc san Xuét
bai Cong ty C6 phan Viét Nam Food.

+ Oligochitosan (COSL-02) goém cac thanh
phan: Ham luong chit kho hoa tan (Brix tong):
4,0%; pH dung dich: - 2,5; d6 nhot: 10,0 cPs;
100% chitosan tr vo tom. Puogc san xuét bai
Cong ty C6 phan Viét Nam Food.

+ Giao cbd lam (Gynostemma pentaphyllum
(Thunb.) Makino) hién dang dugc luu gilt va bao
ton tai vuon cdy thudc cia Trung tdm Nghién ctru
Duogc liéu Tam Pao - Vién Dugc liéu. Tién hanh
cit va giam hom, tidu chuan cdy giéng khi xuat
vuon cd chiéu cao tir 8 - 11 cm, c6 tir 4 14 thét tr&
1én, bo ré khoe manh, khong bi sau, bénh hai.

2.2. Dia diém va thoi gian nghién ciru
. Nghién ctru duoc thuc tai khu thi nghiém
dong rudng, Trung tdm Nghién ctru Dugc li¢u
Tam Pao - Vién Duoc, xa Tam DPao, tinh Phu
Tho tir thang 6 dén thang 10 ndm 2025.

2.3. Phwong phap nghién ciru

Thi nghiém duoc b tri theo kiéu khdi ngiu
nhién day du (RCBD), 11 cong thic véi 3 lan
nhic lai. Dién tich 1 6 thi nghiém 1a 10 m”. Téng
dién tich thi nghiém khong bao gdm rinh va dai
bao vé 330 m”.

Céc cong thirc (CT) thi nghiém cu thé nhu sau:
+CTl:
+ CT2:
+ CT3:
+ CT4:
+ CTS5:
+ CTé:
+ CT7:

Nudc sach (d6i ching).
1 lit/ha dam tom.

2 lit/ha dam tom.

3 lit/ha dam tom.

4 lit/ha dam tom.

5 lit/ha dam tom.

1 lit/ha Oligochitosan.

+ CTS8: 2 lit/ha Oligochitosan.

+ CT9: 3 lit/ha Oligochitosan.

+ CT10: 4 lit/ha Oligochitosan.

+ CT11: 5 lit/ha Oligochitosan.

Phan bon 14 duoc phun tir thoi diém 7 ngay
sau trong, tién hanh phun 15 1an, mdi lan cach
nhau 7 ngay va dung phun trudc khi thu hoach 7
ngay. Phun vao sang sém hodc budi chiéu mat,
troi khong mua. Liéu luong va cach pha ché cho
1 ha nhu sau: CT2: Pha 1 lit dung dich dam tom
v6i 200 lit nude sach (ndng d6 0,5%); CT3: Pha 2
lit dung dich dam tom vd&i 200 lit nude sach
(néng do 1,0%); CT4: Pha 3 lit dung dich dam
tom voi 200 lit nuwde sach (néng do 1,5%); CTS5:
Pha 4 lit dung dich dam tom v&i 200 lit nudc sach
(ndéng do 2,0%); CT6: Pha 5 lit dung dich dam
t6m v6i 200 lit nude sach (ndng d6 2,5%). Liéu
luong va cach pha ché cta Oligochitosan ciing
tuong tu nhu dam tom.

Bién phdp ky thudt dp dung: Ngoai trir yéu td
thi nghiém, cac bién phap k¥ thuat canh tac khac
dugc ap dung theo quy trinh ky thuét trdng cay
gido ¢6 lam cua Vién Duoc liéu (2022) véi
khoang cach trong 30 x 30 cm, trong Gng v4i mat
do 111.000 cay/ha [8].

Chi tiéu vé sinh trudng, phdt trién (theo doi,
do dém 10 cdy/é6 thi nghiém): Pinh ky 15
ngay/lan thu thap s liéu ké tir khi trong dén khi
thu hoach vé cdc chi tiéu: Chiéu dai than chinh
(cm): Po tir diém gdc sat mat dat dén sinh dinh
sinh truong ctia cy; sé 14 xanh trén than chinh
(132): Bém tat ca sb 14 xanh trén than chinh. Trudc
khi thu hoach, tién hanh thu thap cac chi tiéu:
Buong kinh goc (cm): Dung thudc kep panme do
goc cach mat dat 3 cm; s6 nhanh cép 1 va cap 2
(nhanh): Dém s nhanh cdp 1 va cap 2 cia 10
cay/0 thi nghiém va tinh trung binh.

Chi tiéu vé ndng sudt: Nang suat ca thé
(g/cdy): Can khéi luong kho cua 10 ciy/d thi
nghiém va tinh trung binh; nang suat thyuc thu
(tén/ha): Thu toan bd duge lidu trén 6 va tinh khoi
luong khé thu dugc trén tung 6 thi nghiém, quy
601 ra héc-ta; nang suét 1y thuyet (tan/ha) Nang
suit ca thé (g/cay) x mat do trong/m x 107.

Ham lwong saponin to;gg go (%): Xéac dinh
ham lugng saponin tong s6 bang phuong phap
do quang tai Khoa Coéng nghé Chiét xuat -
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Vién Duogc liéu, theo tiéu chuin Dugc dién
Viét Nam V [9].

S6 lidu dugc tong hop va xir 1y thong ké bang
Excel 2016 va SAS 9.1.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng ciia liéu lwong phin bén 14
dén chiéu dai than chinh cia gido co lam

Phun phén bon la gitp cay hap thy dinh
dudng nhanh chong va truc tiép, déc biét hiéu qua
trong viéc cung cap cac vi luong can thiét dé ting

cuong hoat chét sinh hoc va nang suat, diéu ma
bon 1é truyén thong co thé khong t6i uru béng

bam tom (CROI) la ngudén cung cap dam
hiru co ddi dao, cac axit amin va cac nguyén t6
dinh dudng khac, c6 kha nang kich thich sinh
truong va cai thién stc khoe cdy trong.
Oligochitosan (COSL-02), mot din xuit cia
chitosan, dugc biét dén v6i kha nang kich thich
co ché phong vé cua cdy, ting cudng hip thu
dinh dudng, cai thién stic dé khang va c6 thé anh
huong dén chat lugng san pham.

Bing 1. Anh huéng ciia lidu lwong phéan bén 14 dén chiéu dai thin chinh cia gido c6 lam

Cong Chiéu dai than chinh sau ... ngay tréng (cm)
thirc
15 ngay | 30 ngay | 45 ngay | 60 ngay | 75 ngay | 90 ngay | 105 ngay | 120 ngay
CTl1 11,3 16,6 38,2 68,4 113,9 153,0 174,3 177,6
CT2 11,6 17,0 40,7 71,7 121,8 157,5 180,0 186,5
CT3 11,9 17,6 41,0 72,5 125,3 161,2 182,7 189,5
CT4 11,6 17,5 41,9 74,0 130,6 163,8 186,2 192,9
CT5 11,8 17,8 423 74,8 133,7 166,8 190,3 195,3
CTo6 11,7 16,8 41,1 71,8 130,0 162,8 184,2 189,7
CT7 12,3 15,9 40,1 71,3 120,1 157,8 178.9 187,1
CT8 11,3 16,2 41,3 72,1 123,7 160,2 182,1 187,2
CT9 10,5 17,4 41,5 74,4 128,5 163.,9 185,6 190,7
CT10 11,0 17,3 41,8 74,1 132,1 165,2 188,8 194,3
CT11 11,8 16,4 40,5 70,8 129,8 161,6 183,3 188,9
P >0,05 | >0,05 | >0,05 | >0,05 | >0,05 | >0,05 <0,05 <0,05
(((;)V) 9,32 7,23 6,26 5,24 5,49 3,94 2,50 2,74
LSDy,05 - - - - - - 7,81 8,84
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Bang 1 cho thay: Tur luc trong dén sau 40
ngay, chiéu dai than chinh cta gido cb lam ting
cham, sy khéc biét gitra cac cong thirc phan bon
va ddi chimg khong qua 16m, chiéu dai dao dong
tur 38,2 - 42,3 cm. Do giai doan dau sau tréng cay
can thoi gian dé bén ré, hoi xanh, bd ré lic nay
con non yéu nén kha nang hap thu va van chuyén
céc chat dinh dudng vao cdy chua manh mé. Viéc
phun b sung phan bén 14 thoi diém nay chu yéu
gitp cdy nhanh phuc hdi va thich tmg voi moi
truong song.

Giai doan tir 60 ngay sau trong tré di, ca 2
loai phan bon 14 déu anh huong dén chiéu dai
than chinh cta giao c6 lam rd rang hon so véi doi
chung, déc biét la giai doan tur 105 - 120 ngay sau
trong. Str dung phén bén la & cac muc lidu lwong
tir 1 - 5 lit/ha cho thay, chiéu dai than chinh ¢ xu
huéng ting dan tir liéu luong thip nhat dén lidu
lugng cao va dat téi wu ¢ 4 lit/ha. Tuy nhién, &
liéu lugng cao nhat, chiéu dai than chinh cta giao
¢6 lam giam nhe so v&i liéu luong 4 lit/ha & ca 2
loai phan bén 1a. Co thé thay, dung dang lidu
lugng gitp cay hép thu nhanh dudng chét, thac
day sinh truong, nhung khi dung qua lidu s& anh
huong dén su phat trién cia cay.

Két qua xir 1y thong ké cho thay, giai doan tir
15 - 90 ngay sau trong, liéu lwong phan bon 14
khong anh huéng dén chiéu dai than chinh ¢ mirc
théng ké 5% (P > 0,05). Nhung & giai doan tir
105 - 120 ngay sau trong, gia tri P < 0,05 cho
thdy, su khac biét co y nghia thong ké. Két qua

nay tuong dong véi két qua danh gia anh hudng
ctia luong phan bon dén chiéu dai than chinh cta
cay gido ¢6 lam [10, 11].

Nhu vay, viéc st dung phan bon 14 gitp
chiéu dai than chinh cua cay ting dang ké so
v6i khong st dung, sy chénh léch nay cé thé
thay ro nhat ¢ giai doan tir 105 ngay sau trong
dén khi thu hoach.

3.2. Anh huéng ciia liéu hrong phén bén la
dén s6 14 trén than chinh cia gido co lam

S6 14 trén than chinh 13 chi tiéu quan trong
danh gia su sinh trudng cua cdy giao cd lam. Sb
1a lién quan dén kha nang quang hop, anh huéng
tryc tiép dén ning suat, chit luong ciia gido cb
lam.

Nhin chung, s6 14 trén than chinh cia cay
giao ¢ lam c6 xu hudng ting mot cach 6n dinh &
tat ca cac cong thirc. Su gia ting nay phan anh
giai doan sinh truong va phét trién tich cuc cua
cay trong diéu kién thi nghiém.

Giai doan dau tir khi trong dén 75 ngay, sb 1a
trén than chinh gilta cac cong thuc c6 su chénh
léch khong dang ké, dao dong tir 18,2 14 (CT1)
dén 21,7 14 (CT5). Gia trj P > 0,05 cho thdy, &
giai doan nay khong c6 su khéc bi€t cd y nghia
thong ké vé s 14 trén than chinh gitra cac CT xur
1y phan bon 14 so v6i ddi ching. Do d6, & giai
doan dau sau trong, viéc phun phan bon 14 chua
tao ra anh huong khac biét dang ké dén sd 14 trén
than chinh cua cay giao co lam.

Bing 2. Anh huéng ciia lidu lwong phan bén 14 dén s6 14 trén than chinh cia gido ¢6 lam

Cong S 1a trén than chinh sau ... ngdy trong (13)
thirc ‘ ‘ . . . . ‘ ‘
15 ngay | 30 ngay | 45 ngay | 60 ngay | 75 ngay | 90 ngay | 105 ngay | 120 ngay

CTl1 5,8 7,6 11,3 15,3 18,2 23,8 27,1 28,5
CT2 6,4 8,6 11,4 16,4 20,6 25,2 29,2 31,9
CT3 5,8 8,5 11,7 16,3 20,5 26,4 30,2 32,4
CT4 5,7 7,9 11,7 16,7 21,1 27,1 31,3 33,0
CT5 6,0 8,8 11,9 16,9 21,7 28,8 33,1 34,5
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CTé6 6,4 8,0 11,5 16,5 20,9 26,9 30,8 32,1
CT7 6,1 8,4 11,4 16,5 20,5 25,2 29,0 31,4
CT8 5,6 7,2 11,6 16,2 19,7 25,2 29.9 31,9
CT9 5,5 7,3 11,5 16,8 19,8 26,5 30,7 32,6
CTI10 6,5 8,5 11,6 16,9 21,4 28,1 32,2 33,8
CTI11 5.9 7,9 11,3 16,6 20,4 26,5 29,8 32,3
P >0,05 | >0,05 | >0,05 | >0,05 | >0,05 | =0,05 <0,05 <0,05

(C%\g 13,01 12,33 6,99 8,17 7,91 6,14 5,48 5,20
LSDg 05 - - - - - 2,75 2,83 2,85

Tuy nhién, ¢ giai doan tir 90 - 120 ngay sau
trong, sO 14 trén than chinh giita cic cong thirc ¢6
su chénh léch dang ké. Thoi diém 120 ngay sau
trong, sb 1a dao dong tir 28,5 - 34,5 1a. Két qua xur
1y thong ké cho thay, liéu lugng phan bon 14 anh
huong dén s6 14 trén than chinh cua cdy gido cb
lam & mirc ¥ nghia 5% (P < 0,05, bang 2). Két
qua nay tuong ddi phu hop véi két qua nghién
ctru cta Tran Trung Kién va cs (2019) [10].

Tai thoi diém 120 ngay sau trong, st dung
dam tom 6 liéu lugng 4 lit/ha (CT5) cho s 1 trén
than chinh cao nhit toan bd thi nghiém va cao
hon so véi1 dung 6 liéu lugng 5 lit/ha (CT6). Didu
nay cho thdy, liéu luong dam tom tdi vu ddi véi
s6 14 trén than chinh 1a 4 lit/ha trong diéu kién thi
nghiém nay.

Tuong tu, st dung Oligochitosan & cac mirc
lidu luong khac nhau anh hudng dén sé 14 trén
than chinh cua gio c6 lam, liéu luong tdi wu 1a 4
lit/ha. Nhin chung Oligochitosan kém hon mot
chut so véi st dung dam tom.

Két qua thuc nghiém cho thdy, liéu luong
phan bon 14 chi tao ra sy khac biét c6 y nghia
thdng ké vé s6 1a trén than chinh cta gido ¢o lam
sau 90 ngay trong. Trong pham vi liéu lugng thir
nghiém, dam tom thé hién hiéu qué vuot troi hon

mot chut so véi Oligochitosan va liéu lugng tdi
uu 14 4 lit/ha.

3.3. Anh huéng cia liéu lwong phan bén
1a dén s6 nhanh va dwong kinh gbc cia gido
¢ lam

S6 nhanh trén cay 1a chi tiéu quan trong
danh gia su sinh trudng cua ciy giao c6 lam. S6
nhanh anh huong t6i sb 1a trén cay, lién quan
dén kha ning quang hop, anh huong truc tiép
t6i ning suat cia giao cd lam. Kha ning dé
nhanh cia cdy gido c6 lam ngoai ban chat cia
gidng con phu thudc vao diéu kién moi truong
va k¥ thuat canh tac trong d6 c6 phan bon. S6
nhanh cdp 1, cdp 2 va dudng kinh gbc duoc
theo ddi & thoi diém thu hoach.

Bang 3 cho thay: Sir dung phan boén 14 khong
anh huong dén s6 nhanh cip 1, cip 2 va duong
kinh gdc cua gido c¢o lam tai thoi diém theo dbi.
Cu thé: S6 nhanh cép 1 ¢6 su chénh I¢ch khong
dang ké giita cac cong thirc, dao dong tir 3,93
nhanh (CT1) dén 4,38 (CT5); s6 nhanh cép 2 dao
dong tur 6,59 nhanh (CT1) dén 7,26 nhanh (CT5);
duong kinh gbc dao dong tir 0,21 cm (CT1) dén
0,25 cm (CT9 va CT10).

Tuy c6 sy bién dong nho vé gia tri trung binh
giira cac cong thic, nhung két qua xtr 1y thong ké
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cho thé}{, lidu lugng phan bon la khong anh
hudng dén kha nang phan nhanh (cap 1 va cap 2)

va duong kinh gdc cua cay gido cb lam so voi ddi
chung (P > 0,05).

Bang 3. Anh huéng ciia liéu lwgng phan bon 14 dén s6 nhanh va dwong kinh gbc ciia gido ¢6 lam

Céng thite S6 Izﬂir;}ri ﬁ:)ép 1S 1}111;2?1 hc)ép 2 Dub’ngclir)lh g
CT1 3,93 6,59 0,21
CT2 4,03 6,80 0,22
CT3 4,17 6,93 0,22
CT4 4,09 7,11 0,23
CT5 4,38 7,26 0,23
CT6 4,16 6,88 0,22
CT7 4,14 6,75 0,22
CT8 4,19 7,17 0,23
CT9 4,14 7,21 0,25

CT10 4,26 7,23 0,25
CT11 4,07 6,95 0,24
P > 0,05 > 0,05 > 0,05
CV (%) 11,76 9,97 7,23
LSDy s - - -

3.4. Anh ‘hwong cua lidu lwong phan bén 14
dén nang suat gido 6 lam

Két qua nghién ctru cho thdy, phan bén 4
dam tom va Oligochitosan anh huong dén ning
suét ca thé cua gido ¢6 lam. Cu thé: Ddi v6i dam
tom, ning suat ca thé tang dan khi ting liéu
luong tir 1 lit/ha (7,82 g/cay) dén 4 lit/ha (12,14
g/cay). Tuy nhién, khi ting liéu luong 1én 5
lit/ha (11,68 g/cdy), ning suat giam nhe so véi 4
lit/ha. Piéu nay cho thiy, 4 lit/ha 1a liéu luong

t6i wu doi v6i ning suat ca thé ciia gido cd lam
trong thi nghiém nay.

Gidng nhu dam tom, khi s dung
Oligochitosan, ning suét ca thé co xu hudng ting
khi ting liéu luong tir 1 lit/ha (7,67 g/ciy) dén 4
litha (11,87 g/cay). Khi tang 1én 5 lit/ha (10,99
g/cdy), nang suét ciing giam so véi 4 lit/ha. Do thi
hoi quy da thire (Hinh 1 va 2) cho thdy, mdi quan
hé rat chat ché giita ham luong dam tom, ham
luong Oligochitosan va ning suat cua giao cd lam.
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Bing 4. Anh huéng ciia liéu lwong phan bén 14 dén niing suit gido co lam

Céng thitc Néng( ;uity():é thé | Ning (stlgiajlt/}ll}:;)thuyé’t Nang (igij }gll;_rc thu
CT1 7,16 0,79 0,76
CT2 7,82 0,86 0,84
CT3 9,66 1,06 0,97
CT4 11,57 1,27 1,12
CT5 12,14 1,34 1,17
CT6 11,68 1,29 1,13
CT7 7,67 0,84 0,83
CT8 9,04 0,99 0,93
CT9 10,46 1,15 1,02
CT10 11,87 1,31 1,13
CT11 10,99 1,21 1,11

P <0,05 <0,05 <0,05
CV (%) 12,09 12,10 8,78
LSDg 05 2,06 0,27 0,15

y = 0,0018x%-0,0221x*+ 0,0817x*- 0,0929x* + y =-0,0021x° + 0,0237x* - 0,0971x3 + 0,1713x2 - 0,0258x
0,1115x+ 0,76 +0,76
—o— Tuwong quan R2=1
gitra ham
lvong dam —e— Tuong quan

1’2 ..... - ¢
“ tomva 2 - : ham luong
l / NSCT / Oligochitosan
¥ va NSCT

[N

%
=)

o
NSTT (tAn/ha)
o
-]

NSTT (tdn/ha)
o o

(Tomng 0,6 ++-= Poly. (Tuong
~ quan ham lugng
04 quan g‘n{a 04 Oligochitosan
ham lwong vaNSCT)
02 dam témva 0,2
NSCT) :
o 0
0 1 2 4 5 6 . . § : : X 6

Ham lwong Oligochitosan (L/ha)

Ham luong dam t6m (L/ha)

Hinh 1. Do thi héi quy da thirc gitra ham
lwgng dam tom va nang suit clia giao ¢6 lam

Hinh 2. Do thi hdi quy da thirc giira ham luwgng
Oligochitosan va ning suit ciia giao ¢6 lam
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Tuong tu nhu ning suét ca thé, ning suét 1y
thuyét va niang suat thyc thu ciing ting 1én khi
ting liu luwong phan bon 14 (Pam tém va
Oligochitosan) dén mot mirc nhit dinh, sau d6 co
xu hudng giam nhe khi tiép tuc ting liéu luong.
Két qua nay phu hop véi két qua nghién ctru cta
Tran Trung Kién va cs (2019) [10].

Nhu vdy, phan boén la (dam tom va
Oligochitosan) anh hudng dén ning suét cua giao
c6 lam. Phun phan bon 1a dam tdm cho néng suét
thuc thu cao hon so v&i Oligochitosan & hau hét
cac muc liéu luong thir nghiém. Liéu luong toi wu

cua dapl tom va Oligochitosan 1a 4 lit/ha. Viéc
tang liéu luong 1én 5 lit/ha khong mang lai hi¢u
qua cao hon, thdm chi 1am gidm nang suat.

3.5. Anh hwéng cia lleu lwgng phan boén 14
dén chit lwong ciia gido co lam

Pé danh gia chat luong, da str dung phuong
phap do quang dé dinh luong saponin téng sb
trong duogc lidu gido c6 lam. Két qua phan tich
dugc trinh bay ¢ bang 5, cho thidy: Ham luwong
saponin toan phan gilta cac cong thic co su
chénh 1éch dang ké, dao dong tir 5,301 - 8,329%.

Bang 5. Anh hwéng ciia liéu lwong phan bén 14 dén ham lwong saponin toan phan

cuia gido co lam

Cong thic | Ham lugng saponin toan phan (%)
CT1 5,301 £ 0,124
CT2 6,296 + 0,131
CT3 7,732 +£ 0,164
CT4 8,329 +£ 0,169
CT5 7,104 £ 0,156
CT6 7,093 £ 0,161
CT7 6,194 + 0,086
CT8 7,192 £ 0,166
CT9 7,628 + 0,134
CT10 7,617 +0,113
CT11 5,322 £ 0,070

bPéi véi dam tdom, khi tang liéu lugng tur 1
littha (CT2) dén 3 litha (CT4), ham luong
saponin toan phan c6 xu hudng ting 1én rd rét, tir
6,296 - 8,329%. Tuy nhién, khi tiép tuc tang li¢u
luong 1én 4 lit/ha (CT5) va 5 lit/ha (CT6), ham
lugng saponin toan phan giam xuong con 7,104%
va 7,093%. Piéu nay cho thay, lidu luong tdi uu
cia dam tom d6i v6i ham luwong saponin toan
phan trong thi nghiém nay 1a 3 lit/ha. Khi vuot
qua ngudng nay c6 thé khong mang lai hidu qua,
tham chi lam gidm ham lugng saponin.

34

Tuong ty, khi tang lidu lugng Oligochitosan
tir 1 lit/ha (CT7) dén 3 lit/ha (CT9), ham luong
saponin toan phan c6 xu huong tang dan tir 6,194
- 7,628%. Nhung khi tang liéu lugng 1én 4 lit/ha
(CT10), ham lugng saponin toan phan giam nhe
(7,617%) va giam dang ké (5,322%) khi tang licu
lugong 1€n 5 lit/ha (CT11).

Viéc bd sung phén bén la (dam tom va
Oligochitosan) ¢6 thé lam ting ham lugng
saponin toan phan trong cdy gido c¢d lam so véi
d6i chimg. Tuy nhién, can luu ¥ dén lidu luong
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phan bén. Viéc tang liéu lugng qua cao co thé
khong mang lai hi€éu qua, thdm chi [am gidm ham
luong saponin. Didu nay dugc khang dinh rd rang
hon ¢ hinh 3 va 4. Nhu viy, st dung dam tom va
Oligochitosan ¢ liéu luwong 3 lit/ha 1a toi wu dbi
v6i ham luong saponin toan phan cia gido c¢b lam
trong thi nghiém nay.

Ham luwong saponin toan phan cua gido cb
lam khé cao, theo Dugc dién Viét Nam V [9] quy
dinh, ham lugng saponin toan phﬁn trong dugc
liéu khong dugc it hon 4,5% tinh theo dugc liéu
kho kiét. Két qua thu dugc cao hon so voi véi
mot s6 nghién ctru di céng bd nhu gido cd lam
thu hai tai tinh Thai Nguyén cdé ham luong
saponin 1a 4,69% [12], ham lugng saponin toan
phan cta gido c6 lam trong ¢ tinh Lam Ddng
(thanh phé ba Lat cli) dat 4,12%, tréng O tinh
Phu Tho dat 4,12% (huyén Tam Pao, tinh Vinh
Phuc cii) va 5,10% (tinh Hoa Binh cii) [13].

Két qua nghién ctru trén cho thay:

- Pdi v6i dam tom, sir dung & liéu lugng 3
lit/ha (CT4) cho ning suét 1,12 tin/ha va ham
luong saponin tong sd 8,329%. St dung ¢ licu
luong 4 lit/ha (CT5) cho nang suét 1,17 tan/ha va
ham luong saponin tong sé 8,329%. Ning suat
gitt CT4 va CT5 xép xi nhau, tuy nhién CT4 cho
chit luong cao hon hin so voi CT5. Do d6, nén
stt dung dam tom & liéu luwong 3 lit/ha dé dat hiéu
qua kinh té t6t nhat.

- Péi voi Oligochitosan, sir dung ¢ liéu lugng
3 lit/ha (CT9) cho ning suat 1,02 tin/ha va ham
luong saponin tong sd 7,628%. St dung ¢ licu
luong 4 lit/ha (CT10) cho ning suét 1,13 tan/ha
va ham luong saponin tong so 7,617%. Co thé
thdy, CT10 dat ning suit cao hon so véi CT9, vé
chat luong giita CT9 va CT10 c6 sy chénh léch
khong dang ké. Xét hiéu qua kinh té, nén su dung
Oligochitosan & li¢u luong 4 lit/ha 1a tt nhat.

y = 0,0085x> - 0,3435x2 + 1,858x + 5,1616
R?=0,8736

9,00
8,00
7,00
6,00
5,00

4,00

Saponin (%)

3,00
2,00
1,00

0,00
0 1 2 3

—e— Tuong
quan gitra
ham lwong
dam tém
va hoat
chéat

--------- Poly.
(Twong
quan gitra
ham lwong
dam tém
va hoat

4 5 6 chét)

Ham lwgng dam té6m (L/ha)

Hinh 3. Do thi hdi quy da thire giira ham lwong dam tom va ham lwong saponin toan phan cia
gido co lam

v=_0,3567x+ 1,921x + 5,0097
0,8602

Bz

Saponin (%)

Twomg quan giia

—a— ham hreng
Oligochitosan
va hoat chat

Poly. (Tuong quan
gitra hiun hiromg
Oligochitosan va
hoat chit)

Ham lrgmg Oligochitosan (L/ha)

Hinh 4. Do thi hdi quy da thirc giira ham lrgng Oligochitosan va ham hrgng saponin toan phin
cuia gido co lam
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4. KET LUAN

Liéu lugng phén bon 14 ¢6 anh hudng dén
tang truong chidu dai, sb 14 trén than chinh, ning
sudt, chat lugng va khong anh huong dén kha
nang phan nhanh (cép 1 va cap 2), sy phat trién
dudng kinh gbc ctia cy giao c¢b lam. Cu thé:

i véi phéan bén 14 dam tom, khi thir nghiém
phun & lidu lugng tir 1 - 5 lit/ha cho thiy: Su
dung ¢ liéu lugng 3 lit/ha (CT4) va 4 lit/ha (CT5)
déu cho hiéu qua t6t vé sinh truéng va nang suit
cua giao co lam. Tuy nhién, d6i voi chét luong
cta giao c6 lam, sir dung dam tom & heu luong 3
lit/ha cho ham luwong saponin tong s6 cao hon so
voi 4 lit/ha (CT4: 8,329% va CT5: 7,104%). Xet
vé hiéu qua kinh té va chat luong cua gido cb
lam, khuyén céo nén str dung dam tom & mirc lidu
lugng 3 lit/ha 1a tot nhat.

Khi tht nghiém phun phan boén 14
Oligochitosan ¢ cac mirc tir 1 - 5 lit/ha cho thiy:
Str dung 4 lit/ha (CT10) cho hiéu qué cao vé sinh
truong, nang suat va chat lugng cia gido co lam.
Do d6, nén sir dung Oligochitosan ¢ lidu luong 4
lit/ha cho hiéu qua kinh té t5t nhat.

Nhu vy, nghién ctru da xac dinh dugc
ngudng lidu lugng tdi wu cho timg loai phan bén
la (dam tom: 3 lit/ha; Oligochitosan: 4 lit/ha),
dong gép thém luan cr quan trong cho viéc sur
dung phan bén 1a dam tom va Oligochitosan mot
cach hop 1y nham ning cao ning sudt va chat
luong clia ciy giao co lam.
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EFFECTS OF GRADED FOLIAR FERTILIZER APPLICATIONS ON THE GROWTH
PERFORMANCE, BIOMASS YIELD, AND NUTRITIONAL QUALITY OF (Gynostemma

pentaphyllum (Thunb.) Makino) IN TAM DAO COMMUNE, PHU THO PROVINCE
To Thi Nganl, Bui Thi Xuan', Tran Ngoc Anh',

Nguyen Tien Dung', Pham Anh Minh', Nguyen Van Tam', Tran Thi Lan'

! National Institute of Medicinal Materials

Abstract

Gynostemma pentaphyllum (Thunb.) Makino is a commonly used medicinal herb in treatments for
hyperlipidemia, hypertension and diabetes. The study was conducted from June to October 2025 at
the Tam Dao Research Center for Medicinal Materials. The experiment was designed in a
Randomized Complete Block Design (RCBD) with 3 replications and 11 treatments (clean water;
shrimp protein applied at rates of 1, 2, 3, 4 and 5 L/ha; Oligochitosan applied at rates of 1, 2, 3, 4 and
5 L/ha). The research results showed that foliar fertilizers affected the main stem length growth, the
number of leaves on the main stem, yield and quality of andrographis paniculata. For shrimp protein,
the application at a dosage of 3 liters/ha provided the best effects on growth, yield, total saponin
content and economic efficiency. For Oligochitosan foliar fertilizer, the use at a dosage of 4 liters/ha
gave the best effects on growth, yield, total saponin content and economic efficiency. The research
results have determined the optimal dosage thresholds for the reasonable application of shrimp
protein and Oligochitosan foliar fertilizers to enhance the yield and quality of Gynostemma
pentaphyllum (Thunb.) Makino.

Keywords: Shrimp protein, Oligochitosan, Gynostemma pentaphyllum, yield, total saponin content.
Ngay nhan bai: 28/11/2025

Ngay chuyén phan bién: 29/12/2025

Ngay thong qua phan bién: 12/01/2026

Ngay duyét dang: 16/3/2026

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 4/2026

37



KHOA HOC & CONG NGHE

PDANH GIA HIEU QUA CUA NANO SAT XITRAT
LAM PHAN BON VI LUONG D01 vO1 SINH TRUOGNG,
NANG SUAT VA CHAT LUONG CUA DUA CHUOT
(Cucumis sativus) VA CA CHUA (Solanum
lycopersicum L.) TRONG TREN GIA THE

TRONG NHA LUGI
Nguyén Lé Khanh', Nguyén Thi Hong', Lé Thi Hién""
! Khoa Céong nghé néng nghiép, Truong Dai hoc Cong nghé, Dai hoc Quéc gia Ha Ngi

*Email: lehien@vnu.edu.vn

TOM TAT

Hién nay, mac du da cé nhiéu nghién ctru Vé phan bon sat, nhung céc thir nghiém c6 hé théng trén
cay rau lay qua nhu ca chua va dua chudt trong trén gia thé trong nha ludi, so sanh truc tlep hiéu qua
cua nano sat xitrat (FeCit) voi cac nguon sit truyén thong nhu FeSO, va Fe-EDDHA vé sinh truéng,
phat trién, nang suat va chat luong qua van con han ché. Nghién ctru nay danh gia anh hudng cta cac
nong do nano sat xitrat (FeCit) khac nhau dbi vei chi ti€u sinh truong (SPAD, chiéu cao cay, khdi
lugng sinh kh01) sinh thuc (so luong hoa), nang suét va cac chi sd chat luong qua cua dua chudt
(Cucumis sativus) va ca chua (Solanum lycopersicum L.) trdng trén gia thé trong nha mang. Két qua
cho thay nano FeCit c6 kha niang cai thién sinh truéng sinh dudng, sinh truéng sinh thyc va chat
luong qua cua ca hai loai cay. O dwa chudt, nano FeCit 2,5 ppm (CT2) thuc ddy qua trinh ra hoa va
dat nang suét trung binh cao hon so véi ddi chig, trong khi nong d6 cao hon 5 ppm (CT3) chi cai
thién nhe cac chi tiéu. O ca chua, nano FeCit 0,9 ppm (CC3) duy tri SPAD, hd trg phat trién 14, than
va ré, dong thoi tang sO qua trung binh, nang suét c4 thé, ham lugng carotenoit tong sd va d6 Brix ma
khong 1am thay doi hinh thai qua. Nhiing két qua nay nhan manh tim quan trong ctia viéc t6i wu hoa
dang va nong d6 nano sat nhim nang cao hiéu qua hép thu sat, cai thién ning suat va chét lugng qua.
Dong thoi, nano FeCit cho thiy tiém ning thay thé sat chelate (c6 cang) thwong mai, mé ra huéng
ung dung trong cac hé thong néng nghiép cong nghé cao va canh tac nha ludi, gop phan nang cao gia

tri dinh dudng va phat trién san xuit nong nghiép bén ving.

Tw khoa: Ca chua, dwa chuét, nano sat xitrat, phdn bon vi luong.

1. BAT VAN BE

Sit (Fe) 1a vi lugng thiét yéu cho thuc vat,
tham gia truc tiép vao cac qua trinh sinh hoa nhu:
Toéng hop diép luc, carotenoit, chudi truyén
electron quang hop, hoat dong cia cic enzim oxy
héa-khir [1, 2]. Thiéu sat dan toi giam hi¢u suit
quang hop, vang 14, lam giam tich lily cdc bon va
anh huong t6i tbc do sinh trudng, ning suét ciy
trong [3]. Trong cdy rau liy qua nhu ca chua
(Solanum  lycopersicum L.) va dua chudt
(Cucumis sativus), sit con anh huong dén viéc
tao qua, chit lugng qua - bao gébm ham luwong
duong hoa tan, sdc td carotenoit va do ngot - cac
chi sb quan trong anh hudng téi gia tri thuong
pham [4]. Trong thuc tién canh tic coéng nghé

cao, dac biét 1a tudi nhé giot va tréng trén gia thé
trong nha mang/nha ludi, viéc cung cép vi lugng
sat tir cac dang vo co nhu FeSOy gip kho khin do
tinh it tan, dé bi oxy hoa hoac bi két taa khi pH
hodc diéu kién moi truong khong thuan loi, dan
t6i hiéu suat st dung sat thip va rui ro tic hé
thong tudi. Dé giai quyét van dé nay, sit chelate
(vi du Fe-EDDHA, Fe-EDTA) dugc st dung vi
kha nang duy tri sit & dang hoa tan 6n dinh hon
trong dai pH rong va giam mat sat do két tia. Tuy
nhién, chi phi cua cac chelate thuong cao va co
nhitng lo ngai vé anh huéng moi truong néu sir
dung qué muc [5].

Céc loai phan bon vi lugng sdt dua trén hat
nano oxit sat, chang han nhu Fe,0;, Fe;04, hoac
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cac phirc nano-chelate, da dugc nghién ciru rong
rdi trén nhiéu loai cdy trong trong nhirng nim gan
day. Viéc phun 14 nano Fe;04 cho cay dau tuong
trong ca diéu kién han va du nudc di cho théy su
gia ting dang ké vé niang suat cling nhu cai thién
cac chi s6 chit luong hat so voi dbi chimg [6].
Tuong tu, viéc tng dung nano oxit sit & néng do
100 - 500 ppm da lam tang ham lugng diép luc,
sinh khdi va cac thong sb sinh ly khac cua cay so
v6i viée str dung cac dang sat vo co truyen thong
[7]. Gan day, mot xu hudng madi ndi bat 1a st
dung nano st xitrat, do vat liéu nay két hop duoc
vu diém cua hat nano véi kha ning tao phuc tu
nhién cua xitrat. Khi bon dat nanoxitrat sat va
k&m cho cay lac 20 ngay tudi, kha ning sinh kha
dung va hép thu sat dugc ghi nhan cao hon dang
ké so voi cac ngudn sit thong thuong nhu FeSOy,
va Fe-EDTA [8].

Tuy di c6 cac nghién ctru ndi trén, van thiéu
cac thir nghiém c6 hé thong trén cdy rau lay qua
nhu ca chua va dwa chudt trong diéu kién nha
lu6i/gia thé dé so sanh tryc tiép gilta nano sat
xitrat v&1 FeSO4 va Fe-EDDHA vé mat sinh
truong (vi du: SPAD, d1en tich 1a), smh san (sd
luong hoa cai), nang suét va cac chi so chat luong
qua nhu téng carotenoit, duong hoa tan, do ngot
qua. Vi¢c xac dinh hi¢u qua theo liéu lugng nano
st xitrat va kha niang thay thé phan truyén théng
1a rat can thiét. Vi vy, muc tiéu cua nghién ctru
nay 1a: Panh gia anh hudng cia nano sat xitrat
(FeCit) v6i cac ndong do khac nhau dbi vai cac chi
tiéu sinh truong, phat trién va nang suat cua dua
chudt va ca chua trong trén gia thé trong nha

mang/nha ludi. Phan tich tdc dong ctia nano FeCit
toi chat luong qud, dic bi¢t 1& ham lugng
carotenoit tong va duong hoa tan, d§ ngot qua ca
chua. So sanh hi€u qua cua nano FeCit voi ngudn
sait Fe-EDDHA, nham xac dinh tiém nang su
dung FeCit nhu nguon phan bon vi lugng méi co
tinh hi€u qua v€ nang suat, chat lwong va chi phi.

2. PHUONG PHAP NGHIEN CUU

2.1. Pia diém va thoi gian thi nghiém

Hai thi nghiém dugc thuc hién trong nha
mang nha ludi cua Trung tdm Thuc nghi¢m Cong
nghé nong nghi¢p, Pai hoc Qudc gia Ha Noi, &
cung diéu kién khi hau, trong vu thu dong.

- Thi nghiém 1: Trén cay dua chudt.

- Thi nghiém 2: Trén cdy ca chua.

Muyc ti€u cua ca hai thi nghiém la danh gia
anh huong cua dang va nong do nano sat xitrat

(FeCit) dén sinh truong, phat trién va ning suat
ctia hai ddi twong cay trong khac nhau.

2.2. Vat liéu va dinh dwdng thi nghiém

Thi nghiém 1: Cay dua chu¢t.

Dbi tugng nghién ciru 1a cay dua chudt glong
TCO1 (Céng ty Hachi cung cap) Cay dugc trong

trong bich gia thé 15 L gdm hdn hop xo dira va
trau hun c¢6 b6 sung phan vi sinh va Trichoderma.

Dung dich dinh dudng co ban dugc pha theo
hudng dan cta Greenhouse cucumber production
(2019) [9] v6i thanh phan dinh dudng trinh bay &
bang 1.

Bang 1. Ham lwong cic nguyén t6 dinh dudng trong dung dich thity canh sir dung cho ciy dua
chudt va ca chua

Nguyénté | N | P | K | Ca [Mg| S | Fe [Mn| Zn | B | Cu | Mo
Duachudt, | 5191 43 | 200 | 191 | 35 | 47 | 25| 03 | 02 | 03 | 0.2 | 0,03
ppm

CZ}‘;}III‘IM’ 210 | 31 | 313 | 160 | 36,5 | 50,6 | 0,84 | 0,55 | 0,33 | 0,22 | 0,06 | 0,1

Dung dich nano sat xitrat (FeCit) st dung
trong thi nghiém c6 kich thudc hat nano st xitrat
trung binh 1a 70 nm véi ndng do sit nguyén td
khoang 10 g/L.

Cac cong thic thi nghiém gom: CT1 (ddi
ching): St dung FeEDDHA, noéng do 2.5 ppm;

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 4/2026

CT2, CT3: St dung nano st xitrat voi néng do
twong trng 2,5 ppm va 5 ppm.

Dung dich dugc duy tri 6 pH 5,8 £ 0,2 va
d6 dan dién (EC) 2,0 + 0,5 dS/m, diéu chinh
bang dung dich HNOs. Hé thong tudi nho giot
tu dong dugc su dung dé cép dinh dudng, dam
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bao duy tri do 4m gia thé ¢ mic 60 - 70% dung
tich chtra nuéec.

Thi nghiém 2: Cay ca chua.

Cay giébng ca chua HLO04 (Solanum
lycopersicum L.) do Cong ty Hachi cung cap
duoc trong trong bau gia thé, dit trong nha ludi.
H¢ thong tudi nho giot tuw dong duge s dung dé
cung cap nudc va dung dich dinh dudng nén dong
déu cho tit ca cac bau cdy (ngoai trir sat). Dung
dich dinh dudng co ban dugc pha theo hudéng dan
dinh dudng cho ciy ca chua [10] voi thanh phan
trinh bay ¢ bang 1. Dung dich sit duoc tudi trudc
8 gid sang hang ngay, dam bao cung cdp on dinh
vi lugng can thiét cho sinh trudng cua cay.

Cac cong thirc thi nghiém gom: CC1 (ddi
chung): St dung FEEDDHA, nong do 0,9 ppm;
CC2, CC3, CC4: St dung nano st xitrat, nong do
0,6 ppm; 0,9 ppm va 1,2 ppm.

Ché d6 cham soc, tudi tiéu, lam gian, phong
trr sdu bénh duoc thyc hién dong nhat giira cac
cong thirc trong mdi thi nghiém.

2.3. B6 tri thi nghi¢m

DPdi voi thi nghiém trén cdy dua chudt, thi
nghiém duogc bd tri theo kiéu khbi ngéu nhién
hoan chinh (RCBD) véi 3 block, mdi cong thirc
gém 12 ciy (4 ciy cho mdi block), dugc trong
v6i khoang cach 70 x 45 cm.

D6i v6i thi nghiém trén cdy ca chua, thi
nghiém duoc bd tri theo RCBD gém 6 khoi
(block), mdi khéi bao gdm tat ca cac cong thirc
xtr ly. Mdi cong thuc c6 24 ciy (4 cdy cho mdi
block), dugc trong voi khoang cach 50 x 50 cm.

2.4. Cac chi tiéu theo doi va phwong phap
thu thap so li¢u

2.4.1. Cdc chi tiéu sinh truéng va phdt trién
cua duwa chudt

Céc chi tiéu sinh truéng va ning suat cia ciy
dua chudt dugc xac dinh theo quy trinh chuan
trong nghién ciru trong trot. Cac chi tiéu theo dai
bao gbm: Chiéu cao cdy, chi sb diép luc (SPAD),
s6 hoa cai, sb qua/cdy, khéi luong trung binh qua,
chiéu dai, dudong kinh qua va ning suit.

Chiéu cao cdy duoc do tir mat gid thé dén
dinh sinh trudng cua than chinh bang thudc cm,
v6oi do chinh xac £ 0,5 cm, vao giai doan sinh
trudng manh (4 - 6 tuan sau trong).

Chi sé diép luc (SPAD) dugc do bang may
SPAD-502 Plus (Konica Minolta, Nhat Ban) trén
14 non (14 thir hai tinh tir ngon xudng) va la
truong thanh (14 thir ndm tinh tir ngon xudng) cuia
than chinh. Viéc do duoc thuc hién vao budi sang
(8 gio - 10 gio) khi cay budc vao giai doan nudi
qua (khoang tuan thir 7 sau trong).

S6 hoa cai/cay duoc xac dinh bang cach dém
toan bo 6 hoa cai hinh thanh trén than chinh va
cac nhanh cdp 1 trong giai doan 6 - 9 tuan sau
trdng (twong tmg voi thoi ky ra hoa - dau qua
manh). S6 qua/cay dugc xac dinh bang cach dém
toan bd sd qua dau va phat trién dén giai doan thu
hoach trén than chinh va cac nhanh cip 1 trong
giai doan 8 - 11 tudn sau trong (twong tng véi
thot ky thu hoach chinh).

Céc chi tiéu hinh thai qua bao gom: Khoi
luong, chiéu dai va duong kinh qua dwoc xac
dinh trén toan by sé qua thu hoach trong giai
doan thu hoach thuong pham (8 - 11 tudn sau
trong). Khéi luong qua duoc xac dinh bang can
dién tir c6 d0 chinh xac 0,01 g; chiéu dai qua
dugc do tir cubng dén chop qua va duong kinh
qua duoc do tai phan giita qua bang thudc kep.
Cac gia tri dugc tinh trung binh va biéu thi dudi
dang gi tri trung binh + do 1éch chuan (SD).

2.4.2 Cdc chi tiéu sinh trudng va phdt trién
cua ca chua

Cac chi ti€u sinh truong va sinh ly duoc theo
ddi hang tuan theo tién trinh.

- Tuan 2 - 6: Po chi sé diép luc (SPAD)
trén 14 non da trudng thanh bang thiét bi SPAD-
502 Plus (Konica Minolta, Nhat Ban), mdi 1a do
3 lan [11].

- Tudn 5 - 16: Ghi nhan sd hoa va sé chum
hoa, s6 qua hinh thanh. Ty 18 dau qua duoc tinh
bang cach 1ay sé qua dém duoc ¢ tudn tiép theo
chia cho sb hoa tich luy & tudn trudc d6. Ty 18
dau qua duoc ghi nhin téi khi bat dau thu hoach
cac qua chin. Sau do, ) qua chin dugc thu hai,
dém sd luong va can theo ting tuan [12].

- Tuan 16 (thu hoach): Xac dinh cac chi tiéu
sinh khéi va ning suat, bao gom: Chiéu dai va
duong kinh qua (cm), khdi lwong qué tuoi trung
binh tir 10 qua/cay [11], tong sd qua va ning suat
ca thé (kg/cay). Khéi luong tuoi va kho cua 14,
than, ré (g). Khdi luong tuoi can bang can dién tir
(20,01 g); khdi luong khé xac dinh sau khi sdy &
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70°C dén khdi lwong 6n dinh. Tong chiéu dai ré
duogc do bing thudc.

2.4.3. Chiét xudt va xdc dinh ham lwong
carotenoit tong trong quad ca chua

MAu qua ca chua ciia mdi cong thic dugc sdy
bang thiét bj sdy lanh nong san (Mactech, Viét Nam)
& 55°C dén khdi luong khong d6i (khoang 24
gid). Mau ca chua khé twong duong 30 g khi
luong tuoi duoc str dung dé chiét xuét carotenoit
tong s6 bang phuong phap Soxhlet, véi 120 mL
hon hop dung méi hexan : ethanol (1: 1, v/v)
trong 2 gid [13]. Qua trinh chiét dugc thyc hién
ba lan doc 1ap cho mdi cong thirc, két qua duoc
lay trung binh. Dich chiét thu duoc duoc phan
tich bang may quang pho UV-Vis Lambda 365
(Perkin Elmer, Han Qudc) trong ving hip thu déc
trung ctia carotenoit (400 - 500 nm). Mdi mau
duoc do ba lan, gia tri hép thu trung binh tai 450
nm (Asso) duoc sir dung cho phan tich théng ké.

2.4.4. Po do Brix cua qua ca chua
Do Brix cua qua ca chga dugc xac dinh bang
khuc xa ké (Cole-Parmer, An B9g). Moi cong thirc
40
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dugc do trén 30 qua ca chua riéng biét, gia tri
trung binh duoc sir dung cho phan tich thdng ké.

2.5. Xir Iy so liéu

Tat ca s litu duoc tinh todn va trinh bay
du6i dang gia tri trung binh + d6 léch chuan
(mean + SD), trong d6 gia tri trung binh ctia mdi
don vi thi nghi¢ém dugc xac dinh tur céc cay lap
lai. DPbi voi dua chudt, dir liéu duge xir 1y bang
phan mém Microsoft Excel. Di véi ca chua, dur
liéu duogc xtr 1y va phan tich bang phan mém R.
Phan tich phuong sai mot yéu té (One-way
ANOVA) dugc thuc hién dé danh gia anh hudng
ctia cac cong thirc cung cip sat khac nhau va khi
c6 ¥ nghia thong ké (p-value < 0,05), phép thir
Tukey HSD duogc ap dung dé tim ra cip cong
thirc c6 sy khac biét dang ké.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gia hi¢u qua cia cong thirc dinh
duong thiy canh c6 thanh phin nano sit
xitrat dén sinh trwéng, ning suit dwa chudt

a
L& trwéng thanh
CT2 mCT3

Hinh 1. Anh huwéng ciia cic cong thire dinh dudng den chi s SPAD trén la non va la truéng
thanh cia ciay dua chudt & tuan thir 7 sau trong

Chi s6 SPAD thé hién ham luong diép luc
trong 14. O tudn thir 7 sau trong (mot tuan sau khi
ra hoa), chi s6 SPAD do tai 14 trudng thanh ¢ ca
ba cong thire thi nghiém khong c6 su khac biét
dang ke (Hinh 1). Piéu nay cho thay, viéc cung
cap sit dudi dang nano sit xitrat & nong do 2,5
ppm hodc 5 ppm c6 hi€u qua tuong duong voi
FeEDDHA 2,5 ppm trong vi¢c duy tri ham lugng
diép luc o 1a truong thanh. Két qua phan anh
rang, & giai doan sau khi ra hoa va bat dau nudi

qua, kha ning st dung vi chat sit cua cay da dat
trang thai can bang sinh 1y, nén su khéc biét giita
cac dang va nong do sat trd nén khong rd rét.
Trong khi d6, chi s6 SPAD tai 14 non & tuan tht 7
cho thdy su khéac biét dang chu y: CT3 (FeCit 5
ppm) c6 gia tri SPAD cao hon so v6i ddi ching
(FEEDDHA 2,5 ppm), trong khi CT2 (FeCit 2,5
ppm) khong khéc biét dang ké so voi ddi chimg
(Hinh 1). Két qua nay cho thiy viéc bd sung nano
FeCit & nong d6 cao hon (5 ppm) c6 thé thuc day
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su hinh thanh diép luc ¢ 14 non, qua do tang
cuong kha nang quang hop ¢ cac co quan sinh
dudng mdi phat trién. Dleu nay c6 thé lién quan
dén dic tinh giai phong sat chdm va kha dung
sinh hoc cao cta nano sat, gitp cung cap Fe 6n
dinh cho qua trinh tong hop diép luc & mé non,
von c¢6 nhu cau dinh dudng khoang cao.

Chiéu cao ciy ¢ giai doan sinh truéng sinh
dudng manh (tuan 4 - 6) khong khac biét giita
CT1, CT2 va CT3, cho thiy toc do phat trién
chidu cao dong déu. Diéu nay ching to, ¢ giai
doan sinh dudng, dang va nong d6 sit cung cép
chua tao ra sy khac biét ro rét vi ca ba cong thirc
déu dap tmg du nhu cau dinh dudng cho cay.

O cay dua chudt, s6 hoa cai 1a mot chi tiéu
quan trong quyét dinh niang suit. Sy hinh thanh
hoa cai chiu anh huong cua gidng, ché do dinh
dudng, anh sang, nhiét do va diéu kién cham soc
[14, 15]. Do d6, trong nghién ctru va san xuit,
ngudi ta ding sb hoa cai dé danh gia tac dong cua
cac yéu td nhu: phan bon, chat diéu hoa sinh
truong. Trong nghién ctru nay, sé hoa cai duoc
ghi nhan tir tudn thir 6, khi cdy bit dau ra hoa
(Hinh 2). Trong giai doan tuan 7, CT2 c6 s hoa
cai cao hon so voi ddi ching CT1 va tuong

duong CT3; dén tudn 9, CT2 ¢6 s hoa céi cao
hon d6i chimg CT1, trong khi CT3 khong khac
biét nhiéu so v6i CT1. Tinh chung, ca giai doan
tudn 6 dén 9, s6 hoa cai cia CT2 cao hon khoang
30% so voi d6i ching CTI1, trong khi CT3 chi
cao hon khoang 10% so véi d6i chimg CT1. Picu
ndy cho thdy, nano FeCit & nong do 2,5 ppm
(CT2) thic day hiéu qua qué trinh hinh thanh hoa
cai, trong khi néng dd cao hon (5 ppm, CT3)
khong mang lai nhleu loi ich b6 sung. Nhu vay,
lidu lugng nano sit thich hop co thé t6i uu hoa
phén hoa gidi tinh, nang cao ty 1¢ hoa cai va tiém
ning ning suat. Ket qua nay phu hop véi béo cao
truéc ddy cho rang, sy phat sinh hoa cai ¢ dua
chudt don tinh cung géc chiu anh huéng manh
ctia diéu kién dinh dudng [16].

Két qua theo ddi sy phét trién sb qua theo
tuan dugc trinh bay ¢ hinh 3 cho thay, sO qua
hinh thanh trén cdy tang nhanh tu tuan 8 dén
10, dat gia tri cao nhéat & giai doan thu hoach rd
(tuén 10). Xu huéng tich lily tong thé qua cac
tuan cho thay, CT2 dat téng s qua trung binh
cao nhat (13,3 qua/cay), tlep theo 1a CT3 (13,1
qua/cdy) va thap nhat 1a d6i chung CT1 (11,0
qué/cay).
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Hinh 2. Anh huéng ciia cic cong thirc dinh dudng dén sé lwong hoa cai trén mét cay dwa chudt &
cac tuan thir 6 dén tuan thir 9 sau trong

Két qua & bang 2 cho thiy, cac cong thirc
dinh dudng c6 anh huéng nhit dinh dén ning
suat va cac yéu td cau thanh ning suit cta dua
chudt. Nang suét trung binh dao dong tur 1,54 -
1,94 kg/cay, cao nhat ¢ cong thic CT2, twong
ng v6i s6 qua trung binh 16n nhéat. Mic du ¢
sy khac biét vé gia tri trung binh, phan tich
thong ké cho thdy, cac khac biét nay khong c6 ¥

nghia thong ké. Khdi luong qua trung binh dat
145 - 150 g/qua, chiéu dai 14,7 - 14,8 cm va
duong kinh 3,9 - 4,0 cm. Sy bién dong nho giira
cac cong thire cho thiy tac dong cua thanh phan
dinh dudng trong cac cong thirc thr nghiém dén
hinh thai qua la khong dang ké. Tuy khong cd
khac biét théng ke 13 rét, xu hudng tang nhe vé
s6 qua va nang suit ¢ cong thire CT2 va CT3 so
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v6i dbi chimg CT1 cho thdy, viéc diéu chinh
néng d¢ hodc dang sat trong dung dich dinh
dudng c6 thé gop phan cai thién qua trinh dau

quéa va tich liy sinh khéi & cay dwa chudt trong
dicu kién thi nghiém nha ludi.

Bing 2. Anh huéng ciia cac cong thirc dinh dudng 1én chi s6 qua va ning suit dwa chudt

Cong S6 qua/cay | Chiéu dai qua | Pudng kinh qua | Khéi luong qua | Ning sut
thirc (qua) (cm) (cm) (8) (kg/cay)
CT1 11,0£57° 14,8+ 1,0* 3,9+0,3° 140 + 28 1,54
CT2 133+42° 14,8+ 1,4% 40+0,3° 145 £26° 1,94
CT3 13,1+5,1° 14,7+1,3% 3,9+0,3° 140 +23° 1,83

Ghi chu: Cac gid tri trung binh mang chit cdi giong nhau trong ciing mot cot khéng khdc biét ¢é y
nghia thong ké o mirc p < 0,05 (one-way ANOVA va so sanh cap).

Két qua nghién ctru nay pht hop vdi cac bao
céo gan day cho thiy, nano sit khi bo sung qua l4
hodc ré, co kha nang cai thién tinh trang dinh
dudng va nang cao ning sudt dwa chudt so véi
dang mudi sat thong thuong [17], 18]. Piém khac
biét ndi bat trong nghién ctru nay 1a viée sir dung
nano FeCit, trong d6 xitrat vira 6n dinh ciu trac
hat nano vira déng vai trd nhu mot hop chét hiru
co than thién sinh ly, h5 trg hiéu qua qua trinh
van chuyén va hép thu sat trong cdy, qua do gop
phan nang cao ning suét.

3.2. Panh gia hiéu qua cta cong thirc dinh
duong thiy canh c6 thanh phin nano sit
xitrat dén sinh truéng, ning suit va chat
lwgng qua cua ca chua

Trong khoang tir tudn 2 dén 6 sau trong, chi
s6 SPAD cua cac cong thic dao dong tir 32,6 +
4,9 dén 53,9 + 3,3 véi sy khac biét khong co ¥
nghia thong ké giita cdc néng do nano sit va doi
chtng str dung Fe-EDDHA. Tét ca cong thire déu
thé hién xu huéng ting dan SPAD trong giai doan
sinh truong sinh dudng, mic du giam nhe & tun
3 do mua kéo dai va buc xa thép, sau do phuc hdi
va tiép tuc tang dén tuan 6. Vi SPAD co tuwong
quan thuan véi ham lwong diép luc t6
(chlorophyll) [19], két qua nay cho thiy nano sat
duy tri kha nang téng hop diép luc twong duong
sat chelate, ddm bao su phat trién binh thuong
cua bd 14 trong giai doan sinh dudng.

Chiéu dai than dao dong tir 3,6 + 0,3 m (CC3)
dén 3,9 + 0,3 m (CC4), v6i dbi chung CC1 dat
3,9 + 0,1 m; phan tich ANOVA cho thiy chi s6
nay khic biét c6 ¥ nghia théng ké gitta cac
nghiém thie (p = 0,02), nhung kiém dinh Tukey

ghi nhan sy khac biét chu yéu giita CC4 so véi
CC2-CC3, khong khac biét dang ké voi dbi
ching. Puong kinh than dao dong 0,9 - 1,0 cm,
trong khi khéi luong tuoi cua 14, than va ré lan
luot nam trong khoang 0,7 - 0,8 kg, 0,6 - 0,7 kg
va 60 - 73 g; khéi lugng kho dao dong 37 - 38 g
(14), 41- 42 g (than) va 26 - 27 g (r8); chiéu dai ré
51 - 57 ecm. Céc chi tiéu nay khong khéc biét co y
nghia thong ké gitta cac cong thirc.

Mic du khac biét chua dat ¥ nghia thong ké,
cac cong thirc nano FeCit, dac biét 1a CC3 va
CC4 thuong cho gia tri trung binh cao hon nhe so
v6i d6i chimg FeEDDHA (CC1) & hau hét cac
chi ti€u, phan anh xu hudng cai thién sinh truong,
bao gdm kha ning hap thu sat hidu qua hon, ting
ham luong diép luc t6 va thiic day phat trién 14,
than, re.

Ké tir khi xuat hién chum hoa dau tién (tuan 5),
s6 luong hoa ting dan ¢ tit ca cac cong thic,
phan 4nh qua trinh sinh thyc 6n dinh cia cay ca
chua (Hinh 3). Tbe d6 ra hoa c6 su khac biét nhe
gitta cac nghiém thirc nano FeCit va d6i ching
Fe-EDDHA. O tuan thir 5 sau trong, cic cong
thitc nano FeCit dat mic ra hoa tuong duong
hodc cao hon nhe so voi dbi chung, cho théy nano
sat khong lam ch@m qua trinh phén hoa mam hoa.
Sang tuan thir 6, sb hoa ting manh & tat ca cac
cong thue, trong do CC3 (0,9 ppm) cho téc do
tang cao nhit. bang chu y, ¢ tuan thu 3, CC2 (0,6
ppm) ghi nhan s6 hoa trung binh cao nhit (135 +
19 hoa), goi y rang lidu thap nano FeCit co thé
duy tri phan hoa mam hoa 6n dinh hon so véi cac
nong d6 cao (0,9 - 1,2 ppm). Phan tich ANOVA
tai ba thoi diém cho thay p > 0,05, song xu hudng
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dong hoc cho thiy cac cong thirc nano sat (dic
biét CC2 va CC3) c6 toc do tdng so hoa theo thoi
gian cao hon doi chiig, phan anh tic dong tich
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cuc cua nano FeCit dén qua trinh hinh thanh co
quan sinh thuec.
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Hinh 3. Anh huwéng ciia cac cong thirc dinh dudng dén sb lugng hoa trén mot cy ca chua ¢ cac
tuan thir 5 den tuan thir 8 sau trong

S6 hoa va sd chum hoa thé hién twong quan
thuan manh & tudn 5 va tuan 8 voi hé sd Pearson
lan luot 1a r = 0,94 va r = 0,82, cho thiy sy dong
bo gitta quéa trinh phan hoa va phét trién chum
hoa. S& qua hinh thanh & tuan 8 - 9 khong khac
biét dang ké gitra cac cong thic (Bang 3). Tuy
nhién, ty 1& dau qua sau ba tuan ké tir khi ra hoa
(tuan 8) khac biét c6 ¥ nghia théng ké (p = 0,02);
trong do, CC4 (FeCit 1,2 ppm) dat ty 1€ dau qua
tuong dwong ddi chimg CCI1(Fe-EDDHA 0,9
ppm) nhung cao hon dang ké so voi CC3 (FeCit
0,9 ppm) theo kiém dinh Tukey. Dén tuan 9, ty 1é
déu qua khong con khac biét co ¥ nghia thong ké
(p = 0,81), cho thdy giai doan hinh thanh qua da
6n dinh.

Chiéu dai qua khac biét co ¥ nghia thong ké
gilta cac cong thuc (p = 0,01); trong do, cong
thirc nano sit xitrat CC3 ¢6 gié tri thap hon dang
ké so véi dbi ching (CC1) va CC2 (p = 0,02),
cho thay ndng d6 nano sit anh hudng dén sy phat
trién hinh thai qua (Bang 4). Pudng kinh qua dao
dong trong khoang tir 2,6 £ 0,1 cm dén 2,8 +0,2
cm, trong khi khdi luong trung binh nam trong
khoang tir 33 + 19 g dén 65 + 20 g. Cac bién
dong nay khong co su khac biét dang ké giira cac
cong thire. Tong sd qua dat 123 + 35 dén 162 +
43 qua, nang suat ca thé 1,13 - 1,58 kg. Nhin
chung, su khic biét vé& ning sudt chua rd rét,
song CC2 va CC3 c¢6 xu hudng cho gia tri cao
hon d6i chirmg CC1 va CC4.

Bang 3. Anh huéng ciia cic cong thirc phin bén sit dén cac chi tiéu sinh truwéng sinh thue

CT Séquatuin8 | Séquatudn9 | Tyledauqual (wing) | ¥ lftf;r‘ll 9"'1)“5‘ 2
ccl 46,0+ 175 57.8+11.0 0,6+02 0,602
cc2 M3£176 | 738+334 0,5+02 0.5+04
cC3 258+9.6 57.8+25.7 03+0.1 0.5+02
cc4 513+ 17.8 60,7 27.7 0,6:+0,1 0,602

ANOVA NS NS 0,02 NS
Tukey i i CC4-CC3 (p = 0,02) i

Ghi chii: NS: Khéng khdc biét ¢é ¥ nghia thong ké (p > 0,05); £: PG léch chudn (SD); chi bdo

Tukey ghi cdp cé khdc biét thong ké.
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Bing 4. Anh huéng ciia cic cong thirc phin boén sit dén cac chi tieu qua
Cong thte | 5004 | Chigu i qua (omy | Puomekin | Knotluong | Nang suit cd
CCl1 123 +35 3,7+0,2 2,8+0,2 65 +20 1,13+0,54
cC2 162 +43 3,7+0,1 2,6+£0,1 50+24 1,58 +£0,50
CC3 139 +£26 3,4+0,2 2,6+0,2 34+19 1,254+ 0,46
Cc4 127 +£20 3,6+0,2 2,7+0,2 54 +23 1,07 +0,45
ANOVA NS p<0,05 NS NS NS
Tukey - CC2-CC3 (p=0,02) - - -

Két _qua cho thay, qua trinh sinh thyc coa ca
chua dién ra 6n dinh & tat ca cac cong thirc. Du
chua c6 khac biét théng ké rd vé sd qua, khdi
lugng hay ning suat, xu huéng dong hoc cho thiy
cac nghiém thirc nano sat, dic biét CC2 va CC3,
c6 mirc ting s6 hoa va ning suét tich cuc hon so
voi d01 chang FeEDDHA, phu hop voi cac bao
céo rang, nano sit co thé thic day sinh truong,
hiéu suat quang hop va nang suét qua ¢ liéu trung
binh [20, 21].

Ty 1& dau qua giai doan dau (tuan 8) khac biét
¢ ¥ nghia thong ke, trong do cong thirc CC4 dat
gia tri cao hon dang ké so voi CC3, cho thay nong
d6 nano sat anh huong dén thu phan va phat trién
qué non. Fe-NPs da dugc ching minh cdi thi¢n
dau qua va nang suat nho ting quang hop va hip
thu vi luong, song hi¢u quéa phu thudc vao dang

450
21 - cca
424 nm o - « CC3
19, L~ N\ 480mm oo
17\~ oL
< —
< 15 ) cet
=
!‘% 1,3 \
< 11
«Q-
G 09
07
0,5
0,3

400 420 440 460 480 500

Buwéc song, nm

Hinh 4. Ph6 héap thu UV-vis ciia dich chiét
Soxhlet ciia qua ca chua
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nano, phuong thirc bon va néng do [22, 23]. Ca
chua hap thu sit theo chién lugc I thong qua
AHA2, FRO2 va IRT1 [24], dong thoi co thé tan
dung phirc Fe(III) - hiru co twong ty co ché Fe-
coumarin ¢ Arabidopsis [25, 26]. Nho kha nang
hoa tan cham va tao phuc xitrat ty nhién, nano sét
xitrat c6 thé cung cip Fe 6n dinh trong giai doan
sinh thuc, gitp tang ty 1€ dau qua sém ma khong
anh hudng hinh thai qua.

Carotenoit 1a nhom hop chat sinh hoc quan
trong, gop phan quyét dinh gia tri dinh dudng,
mau sic va chét luong qua ca chua. Do cac
carotenoit chu yeu (Iycopene, B-carotene, lutein)
c6 kha nang chdng oxy hoa va 1a tlen chét cua
vitamin, ham luong carotenoit tong sd phan anh
muc tich liy cac hop chét ndy trong qua.
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Phé hip thu UV-Vis cia dich chiét qua ca
chua tir ca bon cong thirc déu c6 ba dinh dic
trung tai 424, 450 va 480 nm, xac nhan sy hién
dién cua carotenoit (Hinh 4) [27]. Trong do, dinh
tai 450 nm (Ass0) c6 cuong do cao nhat va duoc
ding dé so sanh ham luong carotenoit tong so.
Dinh 472 nm cua lycopen khong rd rang, phu hop
v6i mau vang cam cua gidng ca chua nghién ctru,
noi B-carotene chiém wu thé [28]. Gia tri A4sp cla
CC3 (2,1) cao hon CC4 (1,6) va déu vuot CC1
(0,91) va CC2 (0,93) (p < 0,05), cho thay nano
FeCit va nong d6 cta n6 anh huong dang ké dén
tich liy carotenoit (Hinh 5). Sat c6 thé dong vai
tro dong yéu td6 cho cac enzim téng hop
carotenoit, do d6 ndéng do thich hop (CC3) thic
day tong hop, trong khi nong d6 thap (CC2) hoic
cao hon (CC4) lam giam hoat tinh enzim [2]. Két
qua nay nhin manh tAm quan trong cua viéc lua
chon dang va ndng d6 sat t6i wu nham nang cao
ham luong carotenoit va chat luong dinh dudng
qua ca chua, pht hop véi cac nghién ctru gan day
[20, 29]. Bén canh d6, d6 Brix cuia qua ca chua
cling cho thay sy cai thién rd rét khi st dung nano
FeCit. Cu thé, cong thirc CC3 (FeCit, 0,9 ppm) co
d6 Brix (7,3 £ 0,5) cao hon ¢ ¥ nghia thong ké
so voi ddi chimg CC1 (6,5 £ 0,5, p < 0,05), trong
khi CC2 va CC4 khong khac biét dang ké (Hinh
5). Dang va nong do st trong dung dich dinh
dudng anh hudng rd rét dén tich ity chét rin hoa
tan trong qua ca chua. Sy gia ting do Brix ¢ CC3
¢ thé phan anh hiéu qua cta nano sit trong cai
thién quang hop va chuyén héa cac bon, phi hop
v6i cac két qua trude day [20, 30].

4. KET LUAN

Nano sat c6 kha nang cai thién sinh trudng,
sinh thyc va chat luong qua cua dua chudt va ca
chua trong trén gia thé trong nha ludi. O dua
chudt, ndng d6 nano sat trung binh (2,5 ppm,
CT2) thuc day hiéu qua qua trinh ra hoa va c6
ning suit trung binh cao hon so voi dbi chimg,
trong khi noéng d cao hon (5 ppm, CT3) chi
mang lai cai thién nhe. O ca chua, nano sit xitrat
¢ nong do trung binh (0,9 ppm, CC3) duy tri
SPAD, phat trién bo 14, than va ré, dong thoi lam
ting s6 qua trung binh, nang suat ca thé, ham
lugng carotenoit tong s6 va do Brix ma khong
lam thay d6i hinh thai qua. Nhimg ket qua nay
nhan manh tam quan trong cua viée t6i uu hoa
dang va ndng d¢ nano sat dé nang cao hiéu qua

hap thu sat, cai thién ning suat va chat luong qua,
dong thoi mo ra tiém ndng tng dung trong cac hé
thong nong nghiép cong nghé cao.
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EVALUATION OF NANO IRON CITRATE AS A MICRONUTRIENT FERTILIZER ON
GROWTH, YIELD, AND FRUIT QUALITY OF CUCUMBER (Cucumis sativus) AND
TOMATO (Solanum lycopersicum L..) GROWN ON SUBSTRATE IN GREENHOUSE

Nguyen Le Khanh', Nguyen Thi Hong', Le Thi Hien'
! Faculty of Agricultural Technology, VNU University of Engineering and Technology
Abstract

Although numerous studies have investigated iron fertilizers, systematic trials on fruit vegetables
such as tomato and cucumber grown on substrate in greenhouses, directly comparing the efficacy of
nano iron citrate (FeCit) with conventional iron sources such as FeSO, and Fe-EDDHA in terms of
growth, development, yield and fruit quality, remain limited. This study evaluated the effects of
different concentrations of nano FeCit on growth parameters (SPAD, plant height, biomass),
reproductive traits (flower number), yield and fruit quality indices of cucumber (Cucumis sativus)
and tomato (Solanum Iycopersicum L.) cultivated on substrate in greenhouse conditions. The results
demonstrated that nano FeCit could enhance both vegetative and reproductive growth as well as fruit
quality in both species. In cucumber, 2.5 ppm FeCit (CT2) promoted flowering and achieved higher
average yield compared to the control, whereas the higher concentration of Sppm (CT3) provided
only slight improvements. In tomato, 0.9 ppm FeCit (CC3) maintained SPAD values, supported leaf,
stem and root development and increased average fruit number, individual fruit yield, total
carotenoid content, and °Brix without affecting fruit morphology. These findings highlight the
importance of optimizing the form and concentration of nano iron to enhance iron uptake efficiency,
improve yield and elevate fruit quality. Furthermore, nano FeCit shows potential as a substitute for
commercial iron chelates, offering promising applications in high-tech agriculture and greenhouse
cultivation while contributing to enhanced nutritional value and sustainable crop production.

Keywords: Cucumber, micronutrient fertilizer, nano iron citrate, tomato.
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NGHIEN CUU ANH HUONG CUA TY LE PHOI TRON
BOT NEN VA HYDROCOLLOID DEN DAC TiNH
CUA BOT AO CHO VIEN NUGGET THUC VAT
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TOM TAT

Nghién ctu nay tép trung giai quyét cac han ché vé dic tinh két cAu va kha ning hap thy dau cao
ctia 16p vo bot 4o cho san pham nugget thuc vat bang cach tdi wu hoa cong thirc bot nén va hé phu
gia hydrocolloid. Qua trinh nghién ctru dugc thuc hién theo 02 giai doan: Xac dinh ty 1¢ ph01 tron
bot mi - bot gao - bot bip va danh gia hiéu qua cia cac tE) hop hydrocolloid (methylcellulose,
xanthan gum, guar gum). Két qua cho thay, cong thirc bot nén gobm 50% bot mi, 40% bot gao va
10% bot bap dat su can bang tot nhat vé ¢ nhét va tinh chat co ly, voi do gion dat 18,00 + 1,97 N.
Viéc bo sung cac hydrocolloid giup lam ting déng ké higu suét ché bién, kha ning gitt m va giam
dang ké lugng dau giir lai trong dich bot 0. Dich bot 40 bd sung 0,25% methylcellulose va 0,75%
guar gum la cong thirc tot nhét, dat hiéu suat ché bién cao nhat (90,88 + 1,87%), kha nang giir ém
cao (1,08 + 0,02 g/g ck) va ham luong chit béo tong thap (0,107 + 0 ,007g/g ck), trong khi c6 su on
dinh mau sdc (AE =236 +0,34). Két qua cua nghién clru nay da cung cap co sd khoa hoc va thong
so cong nghé dé thiét ké cdng thire 16p bot 4o bd sung hydrocolloid gitp giam hap thy dau, tang gitr
am va duy tri ddc tinh két cAu va mau sic ctia san pham nugget thyrc vat, tir d6 nang cao tiém ning

thi truong ciia san phim nay.

Tiwr khéa: Vién nugget thuc vat, hydrocolloid, giam dau, ddc tinh két cau.

1. DAT VAN BE

Thi truong cc san pham thay thé protein thit
bang protein thyc vat dang c6 su ting trudng
dang ké, du kién dat 30,9 ty USD vao nim 2030
[1]. Trong cic san pham thay thé nay, san pham
nugget thuc vat 1a mot phan khic ddy hira hen.
Tuy nhién, hién ¢ 3 thach thic 16n lién quan dén
16p bot 40 phii cho san pham nugget thyuc vat: (1)
ham lugng 4m cua protein thyc vat cao hon (45 -
60%) so v6i protein thit, do d6 tao hoi nudc nhiéu
hon trong qua trinh chién, lam pha v& do bam
dinh [2]; (2) protein thuc vat khong c6 cac sgi co
nhu protein thit dé lién két tu nhién v&i 16p bot 4o
[3]; (3) doi hoi cac cong thirc chuyén biét dé kiém
soat sy hap thu dau va duy tri do gion [4].

Trong nhiing nim gan day, viéc ung dung
hydrocolloid dé cai thién chat luong 16p bot 4o
cho vién nugget tr protein dong vat da dat duoc
nhiéu tién bd dang ké. Nghién ctu cua

Pongsawatmanit va cs (2018) [5] da chirng minh
rang, viéc bd sung cic dan xuat cellulose gifip
ting cudng d6 bam dinh va han ché that thoat am
hiéu qua cho san pham ga tim bot chién. Gan day
hon, két qua nghién ciru cua Bhuiyan va Ngadi
(2024) [4] cho thay, cac hé hydrocolloid 1a rao
can vat 1y viing chac, gitp kiém soat dong hoc
clia qué trinh giir dau va bay hoi nuéc trong qua
trinh chién. Nguoc lai, hién cic nghién cuu vé
vién nugget thuc vat lai dang tap trung vao Ung
dung hydrocolloid dé cai thién phan 15i (nhéan)
vién nugget ma thiéu hut cic giai phap bot phu
chuyén biét danh riéng cho bé mit cua nugget
thuc vat. Theo Shoaib va cs (2018) [6], nugget tir
protein thuc vat thiéu mang luéi gel protein day
dac. Sy thiéu hut mang luéi gel protein nay lam
cho kha ning giir nudc vat Iy kém hon, dong thoi
thiic day do 4m di chuyén ra bé mat vién nugget
nhiéu hon dang ké so voi nugget str dung protein
dong vat. Sy thiéu hut mang ludi gel protein con
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dan d&n ham luong nude tu do cao hon, khién
nuéc dé dang bay hoi trong qua trinh chién, tao ra
cac khoang trong 16n hon trong ma tran 16p bot
ao. Cac khoang tréng nay hoat dong nhu cac ong
dan hap thu dau, khién nugget thuc vat hip thu
dau qua mirc va mat do gion nhanh chéng [6].
Ngoai ra, vién nugget thuc vat con co bé mit tron
va ky nuée. Do do, khi ap dung cac cong thirc bot
4o truyén thong, ty 1& bam bot thuong rat thép,
ddng thoi mang ludi khong du lién két khién
nuée bdc hoi nhanh.

Cho dén nay, chua c6 nghién ciru nao danh gia
toan dién vé tac dong hiép dong gitra ty 16 phdi
tron céc loai bot nén (bot mi, bot gao, bot bip) két
hop cung t6 hop hydrocolloid (methylcellulose,
xanthan gum, guar gum) nham khac phuc triét dé
nhimg nhugc diém dic thu vé cdu trac va kiém
soat hap thu chét béo cho 16p vo ciia nugget thuc
vat. Pay la khoang tréng ma nghién ctru nay
nhim dén Nghién ctru nay dugc thuc hién theo
huéng tiép can 02 budc: (1) xac dinh ty 1¢ ph01
tron tot nhat gitra cac loai bot nén, 1am tién dé
cho (2) xac dinh loai va ty 16 bd sung
hydrocolloid t6t nhét trén cong thirc phdi tron bot
nén da chon. Tai mdi budc, hidu qua cia viée cai
thién 16p bot ao dugc danh gia thong qua ddc tinh
luu bién cua dich bot 4o va dac tinh hoa ly, dac
tinh két cau va mau sic cua vién nugget thuc vat.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu va quy trinh chuin bi
mau nhéin nugget thue vat

Bot mi, bot gao va tinh bot bap duoc cung
cdp boi Cong ty Meizan CLV (Viét Nam).
Methylcellulose, xanthan gum va guar gum dugc
cung cap boi Cong ty S.IM VN (Viét Nam).
Protein thuc vat tai cdu trac tr d4u nanh
(Texturized Vegetative Protein (TVP), Soya
Flakes 25) duoc mua tir Cong ty Sakthi Sugars
(An Do) voi thong sb: Protein > 52%, d6 am <
7% va chit xo thd < 3%. Gluten bt mi duoc mua
tir Cong ty Thyc phdm Anhui Ante (Trung Qudc)
voi ham lugng protein > 82%. Gia vi (nudc tuong
va bot to1) duge mua tir Cong ty Masan (Viét Nam).
Cac hoa chét (natri bicarbonate, natri clorua va
natri pyrophosphate) dwoc mua tu Cong ty
Rosignano Solvay Li (Italia), déu dat tiéu chuan
str dung cho thuc pham.

Mau nhan nugget thuc vat (chua 4o bot va
chién) duoc chudn bi véi quy trinh nhu sau: Pau
tién, TVP dugc hydrat héa trong nudc lanh (4°C)
theo ty 1€ 1: 2 trong 1 gio. TVP da hydrat hoa
(33,43%), wheat gluten (16,77%), nudc tuong
(5,09%), bot toi (3,55%) va tinh bot bap (3,4%)
duoc phdi tron trong 2 phut bang may tron model
HD805, UKOEO (Trung Qudc). Tiép theo, dau
hat céi (3,39%) va nudc (33,43%) dugc thém vao
hén hop va tron thém 2 phut dé tao khbi dong
nhat. Hon hop sau tron duoc d6 vao cic khuon
silicon hinh chir nhat hi¢u CB-115RD 24-Cavity
Silicone Mini Mold, Freshware (Hoa Ky) dé tao
thanh cac khdi nugget c6 kich thude 60 x 30 x 20
mm. Khuén chta cac khéi nugget duoc hap &
80°C trong 10 phut, sau d6 lam ngudi dén nhiét
d6 phong. Sau khi 1am ngudi, mau nhan nugget
thuc vat dugc tach khudn va bado quan dong lanh
& -25°C. Tru6c khi tién hanh cac thi nghiém 4o
bot va chién, mau nhan nugget s& dugc rd dong &
nhiét ¢ phong trong 2 tiéng,

Mau duoc chuén bi va cac thi nghiém phan
tich dugc thuc hién tai Phong thi nghiém thudc
B6 mon Coéng nghé Thuc phém, Truong DPai
hoc Bach khoa, Dai hoc Quéc gia Thanh phé
H6 Chi Minh.

2.2. B6 tri thi nghi¢m

2.2.1. Khao sat anh hwong cua ty lé bot mi va
bét gao dén dic tinh ciia 16p bt do va nugget

Thi nghiém nham xac dinh ty 18 phdi tron tbt
nhat gitta bot mi va bot gao dé 1am co s& cho thi
nghiém khao sat ty 1¢ va ham luwong hydrocolloid
tiép theo. Mau ddi chimg (ky hiéu F0) bao gom
90% bot mi va 10% bot bap, khong chia bot gao
hodc hydrocolloid. Cac théng s6 do dac va
phuong phéap phan tich dugc trinh bay ¢ muc 2.3.

Dich bot 40 dugc chuin bi nhu sau: Hon hop
bot kho gom bot mi, bot gao va tinh bot bap (ty 16
trinh bay tai bang 1) dugc phdi tron bang may
tron model HD805, UKOEO (Trung Qudc) trong
2 phat, sau d6 bd sung 2% NaCl va 0,5%
NaHCO; so v6i khéi lwong ciia hdn hop bot va
tiép tuc phdi tron thém 2 phut. Tiép theo, nudc
cat lanh (10 + 2°C) duoc bo sung vao hon hop
véi ty 18 bot - nude 1a 1: 1,3 (theo khdi luong).
Qua trinh khudy tron dugc thuc hién cho dén khi
thu duoc hé huyén phu dong nhat. Dich bot 4o
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sau d6 duogc gitr 6n dinh ¢ nhiét 4o phong trong 5
phut trude khi sir dung.

Mau nhan nugget sau khi ra dong duoc nhiing
ngdp hoan toan vao dich bot 4o trong 1 phut. Sau
d6, mau duoc dit 1én vi kim loai trong 30 gidy dé
loai bo phﬁn bot thira. Qua trinh chién duoc thuc
hién bang thiét bi chién FF122851, T-fal
Compact (Trung Qudc) véi cac bude nhu sau:
Dau tién, dau co duoc gia nhiét dén 180°C va duy
tri 6n dinh trong 15 phut dé dam bao sy dong déu
nhiét trong toan bd khdi dau. Cic mAu nhan
nugget sau d6 dugc chién ngap dau ¢ 180°C trong
4 phit. Két thuc qua trinh chién, miu dugc vét ra
va dé rdo dau trén khay trong 5 phat truéc khi
phan tich. Dau chién dugc thay méi sau mdi mé
(mdi mé tuong tng voi sd lwong miu cia 3 lan
1ap lai cho mot nghiém thirc) nham loai bo sai s6
do sy bién dbi chat lugng dau (nhu qua trinh oxy
hoa) gay ra.

Bang 1. Cong thirc phdi tron bot cho thi

nghiém khdo sat ty 1€ bot

Miu B?;Or)ni Bot gao (%) B?f,/gép
Fl 45 45 10
2 | 50 40 10
F3 | 55 35 10
F4 | 60 30 10
Fs | 65 25 10
F6 | 70 20 10
FO | 90 0 10

2.2.2. Khao sat anh huong cua ty 1¢ va loai
hydrocolloids dén ddc tinh cua 16p bot do va
nugget

Dua trén két qua tdi uu tir thi nghiém 1, cong
thire nén F2 duoc lya chon dé tiép tuc khao sat
anh huong cua viéc bd sung hydrocolloid. Tong
ham luong hydrocolloid duoc ¢b dinh & mic 1%
(tinh trén tong khdi lugng hdn hop bot kho cua
nén F2). Ty 1& phdi tron khac nhau giita
methylcellulose, xanthan gum va guar gum dugc
trinh bay trong bang 2. Quy trinh chuan bi dich
bot 40 va mau thyc nghiém duogc thuc hién dong
nhét theo cic budc d3 mo ta tai muc 2.2.1. Cac
thong sé do dac va phuong phap phan tich duoc
trinh bay ¢ muc 2.3.

Bang 2. Cong thirc phdi tron hydrocolloid cho
thi nghiém khdo sat &nh huwéng hydrocolloid

x | Methylcellulose Xanthan | - Guar

Mau (%) gum gum
(%) (%)

F2A 1,00 0 0
F2B 0,75 0,25 0
F2C 0,50 0,50 0
F2D 0,25 0,75 0
F2E 0,75 0 0,25
F2F 0,50 0 0,50
F2G 0,25 0 0,75

2.3. Phwong phap phan tich
2.3.1. Phan tich dac tinh cua dich bot do

Xac dinh @6 nhét: DO nhét cua dich bot 4o
dugc do bang nhét ké quay ky thuat s6 WVP-6M
(Han Quéc) theo quy trinh cua Steffe (1996) [7].
250 mL dich bt dugce cho vao éng do mau va do
nhdt duoc ghi nhan véi téc do quay 100
vong/phut sir dung tryc khudy LV3 & nhiét do
25°C. Gia tri do dwoc tinh bang Pascal gidy
(Pa-s).

Xac dinh do bam bot: Do bam bt dugc xac
dinh theo quy trinh cia Pongsawatmanit va cs
(2018) [5]. Pau tién, miéng nugget dugc can khéi
luong ban dau (m;). Sau khi can, miéng nhan
nugget thuc vat dugc nhung ngdp vao dich bot
trong 10 gidy. Sau khi 1dy ra khoi dich bot, miéng
nugget dugc giit yén trong 20 gidy dé phan dich
bot khong bam chay ra trudce khi tién hanh can dé
xé4c dinh khoi lugng sau khi 4o bot (my). Po bam
bot (%) dugce tinh theo cong thirc:

Pobambot (%)= (m_ 2—m_1)/m_1 x 100%

2.3.2. Phdn tich mdu nugget thwc vt sau
khi chién

X4c dinh hi¢u suat ché bién: Higu sut ché
bién dugc cai tién dua trén phuong phap cua
Aaslyng va cs (2003) [8]. Tién hanh can khbi
luong mau nugget sau khi do bot (m,) va kh01
lugng mau nugget sau khi chién (mj3). Hiéu sut
ché bién dugc tinh theo cong thirc:

Hiéu suat ché bién (%) = m_3/m_2 x 100%

Xac dinh ham luwong 4m: Ham luong am
dugc xac dinh bang phuong phap say dén khdi
lugng khong doi ¢ nhiét do 105°C (AOAC
950.46), st dung may phan tich am hong ngoai
MB 45, OHAUS (Hoa Ky). 2 g mau duoc nghién
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nho va dan déu trén dia nhom va siy dén khi mirc
thay d6i khdi luong < 0,01 g. Két qua dugc biéu
thi dudi dang g nudc/g chat kho.

Xac dinh ham luong chat béo tong: Ham
lugng chat béo tong dugc phan tich theo phuong
phap Weibull-Stoldt (AOAC 963.15). 2 g mau
nugget dugc nghién nho va thay phan véi 100 mL
HCI 3N trong 60 phut, sau d6 tién hanh loc va say
kho phan khéng thity phan ¢ 105°C trong 2 gid.
Sau khi sdy, phan chat béo duoc trich ly bang hé
théng Soxhlet sir dung dung mdi petroleum ether
& 50°C trong 5 gid. Phan chat béo sau khi trich ly
duoc thu hoi bang cach lam bay hoi dung méi va
can khéi lwong. Ham luong chat béo tong duoc
tinh todn dudi dang g chat béo/g chat kho.

Xéc dinh do gion: D¢ gion cia mau duge xac
dinh thong qua thiét bi phan tich dic tinh két cau
TA-XT Plus, Surrey (Anh) trang bi dau do ludi
dao TA-42 (goc 45°), dua trén quy trinh da duoc
cai tién tr két qua nghién ctu cia Mah &
Brannan (2009) [9]. Cac thong s6 van hanh cua
thiét bi bao gom: Tdc do trudc, trong va sau khi
cat duogc thiét 1ap lan luot 1a 10 mm/s, 1 mm/s va
1 mm/s. Cac miéng nugget duoc dit & chinh gitta
cta dia chiu luc va ludi dao cit dén do sau 20
mm (bing v&i chiéu cao ctia mau). PO gion cua
mau dugc tinh toan theo cong thirc:

Do gion (N) = Luc cat (N/mm) x Do day
mau (mm)

Panh gia mau sic: Mau sic 16p 4o bot sau khi
chién dugc xac dinh theo phuong phap cua
McGuire (1992) [10], si dung may quang phd
Konica Minolta CM-3500A, Minolta (Nhat Béan)
theo hé mau CIE va xac dinh 3 chi s6 L* (46
sang), a* (sic xanh 14/d0) va b* (sic xanh
duong/vang). Mdi mau duoc do tai 3 diém khac
nhau, gia tri trung binh ctia 3 diém nay dugc tinh
1a két qua cho mot lan lip. Su khac biét mau sic
AE giira miu thi nghiém va miu dbi ching dugc
tinh theo cong thure sau:

ﬂE_\( 0) +( o)2+(br_bn):

Trong do6: Cac gia tri L, a,, b, 1a cac chi so
mau cia mau thi nghiém va L,, a,, b, 1a chi so0
mau cua mau doi chung.

2.4. Xir 1y s6 liéu

Tat ca cac thi nghiém duogc thuc hién véi 3
lan lap lai dé tinh toan két qua trung binh. Két
qua duoc trinh bay dudi dang gia tri trung binh +
d6 léch chuan. Két qua thi nghiém duoc xir 1y
bang phén tich phuong sai (ANOVA) trén phan
mém Statgraphics Centurion XV. Su khac biét c¢6
y nghia gilta cac két qua thi nghiém dugc so sanh
bang kiém dinh multiple range test (p < 0,05).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng cia viée ty 18 bot mi - bot
gao den dic tinh cia dich bot 40 va nugget

3.1.1. Dac tinh cua dich bot ao

Béang 3. D6 nhét va va do bam bot cia dich bot 4o véi ty 1€ bot mi - bot gao khac nhau

Mau D0 nhdt (Pa.s) Do bam bot (%)
F1 0,94 + 0,02° 8,49 +0,14°
F2 1,21 +0,01%° 11,03 +0,22°
F3 1,25+ 0,01%° 11,88 £ 0,23
F4 1,32 +0,02%° 12,39+ 0,19**
F5 1,47 +0,01° 12,82 + 0,20
F6 1,59 +0,01° 13,44 + 0,149
FO 2,86 +0,41° 20,44 + 0,85

Ghi chii: Cdc gid tri trong cting mét cét ¢é cing ky tw thi sw khdc biét khéng cé ¥ nghia thong ké

(p < 0,05).

Két qua ¢ bang 3 cho thay, do nhét va do
bam bot ctia mau d6i chimg FO cao hon han cac
mau c¢6 bo sung bot gao (F1 - F6). P nhét giam
manh tir mau F6 (1,59 + 0,01 Pa-s) xudng mirc

thdp nhét tai F1 (0,94 + 0,02 Pa-s) khi thay thé
45% bot mi bang bot gao. Nguyén nhdn cua su
sut gidm nay 1a do thiéu hut gluten, dan dén viéc
hinh thanh mang luéi protein kém bén vimg hon
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do thiéu cac lién két hydro va lién két chéo
disulfide [11]. V& kha nang bam dinh, miu F1 ¢6
d6 bam bot (8,49 + 0,14%) thap hon hin so véi
cac cong thirc con lai (dao dong tur 11,03 -
13,44%). Su khac biét nay phan anh dac tinh
hydrat hoa nhanh chéng cua gluten trong bt mi,
yéu tb giup gia ting do nhét va tinh lién két noi
tai ciia mang, qua d6 cai thién dang ké kha ning
bam dinh trén bé mat co chit [12]. Nguoc lai,
ham lugng protein thap trong bot gao tao ra hé
bot c6 d6 nhot thap, dé bi chay dong, dan dén 16p
vo bao hinh thanh mong hon. Mac du vay, ty 1&
bam bot di ting dan tr 11,03% (mau F2) 1én
13,44% (mau F6) twong tng voi sy gia ting ham
lwgng bot mi trong cong thire, qua trinh nay duoc
thac diay boi sy cing cb lai mang ludi gluten
trong dic tinh két cAu bot.

3.1.2. Bdc tinh ciia méu nugget thyc vat

Bang 4 cho thdy hiéu sudt ché bién c6 mbi
tuong quan thuan rd rét véi ham luong bot mi
trong cong thirc. Cu thé, gia tri ndy tang dan tir
murc thap nhat 75,23 + 1,37% o mau F1 1én 87,20
+ 2,17% & mau F6, phan anh vai tro ciia mang
ludi gluten va tuong tac protein - tinh bot trong
viée ting cuong kha ning gitr nude va han ché su
r0 ri dich bao trong qua trinh xtr ly nhiét [13].
bang cha y, ham luong am va ham lugng chat
béo tong c6 mbi quan hé nghich bién. Mau F6 véi
d6 am 0,96 + 0,02 g/g ck c6 ham lugng chit béo
thép hon dang ké (0,109 + 0,009 g/g ck) so voi
mau F1 (d6 4m 0,63 + 0,02 g/g ck; chat beo 0,146
+ 0,013 g/g ck) Xu hudng ndy cing c¢b co ché
"thay thé nudc" (water replacement theory) [9],
trong d6 d6 4m cao dugc duy tri bén trong dic
tinh két cAu san pham dong vai trd nhu mot rao

can vat ly, chiém cho cac khoang trong dac tinh
két cau mao quan va ngan can sy xam nhdp cua
dau vao san pham trong qua trinh chién.

Két qua phan tich dic tinh két cau ¢ bang 4
cho thiy su thay d6i rd rét trong cac do gion cia
mau nugget thuc vat vai 16p bot 4o cé ty 1€ bot mi
- bot gao khac nhau. Cu thé hon, voi cac mau F1 -
F6, do gion c6 xu hudng gidm khi ty 1€ bot mi
trong 10p vo 4o ting 1én, dién hinh 1a mau F6 chi
dat 9,6 £ 1,74 N. Nguyén nhan chinh 1a do bdt
gao c6 kha nang hat dau tot hon bot mi, khién
mau sau khi chién c6 d6 gion ting [14].

Két qua phan tich mau sic ¢ bang 5 cho théy,
viéc gia tang ty 1¢ bot gao da tac dong dang ké
dén cac chi s6 mau sic cta 16p vo san pham, thé
hién qua su bién thién trai chiéu giita do sang
(L*) v6i do do (a*). Cu thé, gia tri L* giam c6 y
nghia thdng ké (p < 0,05) tir mau F6 véi 20% bot
gao (64,43 + 1,41) xudng muc thap nhit & mau
F1 vo1 45% bot gao (52,81 + 1,24). Hién tuong
sam mau nay di kém voi sy gia tang cua chi o
a*, dat mirc cao nhét tai mau F1 (12,26 + 2,59),
phan anh sy chuyén dich mau sic sang tong do
ndu 1 rét. Viéc chuyén mau nay 1a do mau dich
bot 40 c6 ham luong bot gao cao s& hut dau nhiéu
hon trong qua trinh chién (thé hién qua ham
luong chit béo tong cao hon nhu s6 liéu trong
bang 4). Do dau c6 hé sé dan nhiét cao hon nudc,
16p v6 hat nhiéu dau hon s& duoc truyén nhiét
hiéu qué hon, lam cho nhiét do bé mit tang nhanh
va duy tri & mirc cao trong qué trinh chién. Nhiét
d6 cao nay thuc day cuong do phan tmg Maillard
va qua trinh caramel héa, din dén 16p vo sim
mau hon [15].

Bing 4. Hiéu suét ché bién, ham lwong Am, ham lwong chit béo tong va dj gion ciia cic miu
nugget thwe vat véi 16p 4o bot cé ty 1€ bot mi - bot gao khac nhau

x Hiéu suét Ham luong 4m HA’am 1 u’q?g Do gion
Mau ché bién (%) (/g ck) chat béo tong N)
(g/g ck)
F1 7523 + 1,37° 0,63 +0,02* | 0,146 +0,013* | 17,92 +0,34°
F2 76,46 + 0,97° 0,72 £0,01° | 0,135+0,007* | 18,00+ 1,97°
F3 78,72 + 1,84 0,81 £0,01° | 0,130+0,012* | 17,71 £ 0,36
F4 81,14 + 1,59%¢ 0,83 £0,02° | 0,121 £0,009% | 17,07 +0,81°
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F5 84,54 + 1,23 0,93 +0,01% | 0,118 0,010 | 11,33 +1,22°
F6 87,20 +2,17¢ 0,96 +0,02° | 0,109 +0,009° | 9,60 + 1,74
FO 89,04 + 4.10¢ 1,0 £0,02° 0,098 = 0,008° | 22,79 + 1,63°
Ghi chii: Céc gid tri trong cting mét cét ¢é cing ky tw thi sw khdc biét khéng cé ¥ nghia thong ké
(p < 0,05). ]
Bang 5. Mau sac ciia cac mau nugget thuc vat véi lop 4o bot
c6 ty 1€ bot mi - bot gao khiac nhau
Mau L* a* b* AE

F1 52,81 & 1,24° 12,26 £2,59° | 2434+131° 7,24 £ 0,69
F2 54,47 + 3,58° 11,80 £ 1,10* | 25,83 +1,45° 5,40 + 3,96°
F3 56,59 + 3,14° 10,95+ 1,88 | 2598 +1,14%® | 5,37+3,93°
F4 58,17 + 3,42 828 +1,76° | 24,72+1,98° | 5,05+3,72°
F5 64,17 £3,27° 8,64 +241° 27,19 + 1,00° 4,59 +3,02°
F6 64,43 + 1,41° 7,93 +1,33° 26,78 + 1,58° 3,09 + 3,08°
FO 59,40 + 4.93° 9,68 + 2,59° 25,89 + 1,45 -

Ghi chii: Cdc gid tri trong cting mét cét ¢é cing ky tw thi sw khdc biét khéng c¢é ¥ nghia thong ké

(p < 0,05).

Két qua nghién ctru nay phu hop voi cac
nghién ctru trude day vé anh huong cia ty 16 bot
mi va bot gao 18n chat luong 16p bot 40. Nghién
clru cia Adedeji va Ngadi (2011) [16] da khao
sat vi cAu tric cua nugget ga chién v6i hdn hop
bot mi va bt gao ¢ céac ty I¢ khac nhau (100: 0;
70: 30; 50: 50; 30: 70; 0: 100), két qua cho théy
ty 18 bot gao giam dan sé& 1am tiang dang ké ham
lugng dau hép thyu do cau triic 16p vo nhiéu 16
x0p hon. Nghién ctru cia Nakamura va Ohtsubo
(2010) [14] trén hé bot gao cho 16p bot tempura
ciing cho thdy, ty 1& bot gao cao gilip giam ham
luong dau va duy tri do gion t6t hon so v4i bot
mi, nho kha ning khang dau vuot trdi cua tinh
bot gao giau amylose.

Téng hop lai, khi can nhéc toan dién cac dic
tinh cua dich bdt 4o va cua vién nugget thuc vat,
cong thirc F2 1a diém can bang t6i wu. Mau
nugget voi 16p bt 4o theo cong thue F2 cd do
gion cao nhat dat 18,00 + 1,97 N, twong duong
79% so voi mau ddi chung (22,79 + 1,63 N),
thong sd dic tinh két ciu then chdt v6i thi hiéu

nguoi tiéu dung [17]. Mic du F4 c6 mot sb chi
tiéu nhinh hon F2 (46 gion, hiéu sudt ché bién,
ham luong chit béo tong), cac khac biét nay déu
khong c6 ¥ nghia théng ké (p > 0,05). Ngoai ra,
F2 c6 d6 nhét dich bot thap hon F4. Day 1a loi thé
cia mau F2 do khi bd sung hydrocolloid s& lam
tang dang ké do nhét, c6 nguy co giy kho khin
cho qua trinh bam dich dong déu. Mic du cac dic
tinh dich bot 40 va mau sic cua cong thuc F2
chua dugc tot nhu cong thie khéac, cac théng sb
nay hoan toan c6 thé duoc cai thién thong qua
viéc toi wu hoa loai va ndng do hydrocolloid & thi
nghiém tiép theo.

3.2. Anh hudng ciia ty 1¢ va loai hydrocolloids
dén dic tinh caa dich bot 40 va nugget

3.2.1. Dac tinh cua dich bot ao

Két qua o bang 6 cho thiy, viéc bd sung
hydrocolloid di lam ting dang ké do nhét cua
dich bot. Cu thé, miu nén st dung
methylcellulose (F2A) dat do nhot 1,74 £ 0,18
Pa-s, ting 1,5 1an so v&i mau d6i ching khong bd
sung (mau F2), cha yéu nhd vao kha ning tao
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mang ludi gel nhiét va sy x0én roi gilta cac mach
polymer cta methylcellulose [18].

Nhitng mau dich bot 4o c6 sy két hop giita
methylcellulose va xanthan gum (F2B, F2C,
F2D) thi d nhét c6 xu hudng tang ty 1¢ thudn voi
ham luong xantham gum. Trong cic mau nay,
mau F2D dat do nhét cuc dai voi gia tri 3,03 +
0,10 Pa.s. Sy gia ting dang ké do nhét nay 1a do
tuong tac hiép trg gitra cac vung ky nudc cua
phan tir methylcellulose va mach suon tich dién
am cua xanthan gum [19]. Tuong tu, nhitng mau
dich bot 40 co su két hop gitra methylcellulose va
guar gum ciing c6 d¢ nhét tang khi tang ty 1€ guar
gum do tuong tac hi¢p trg, trong do mau F2G voi
0,25% methylcellulose va 0,75% guar gum c6 do
nhét cao nhat trong 3 mau bd sung guar gum (dat
2,77 £ 0,19 Pa-s). Tuy nhién, gia tri cuc dai cua
hé chira guargum véan thap hon so véi hé chira
xanthan gum; nguyén nhén c6 thé 1a do dic tinh
két cau cudn ngau nhién ciia guar gum tao ra thé

tich thay dong nho hon so véi dic tinh két cau
trat tu cung nhéc cua xanthan gum [20].

Do bam bdt c6 xu hudng tuong tu nhu do
nhét. Viéc két hop methylcellulose véi xanthan
gum giup ning cao dang ké d6 bam dinh cua 16p
vo bot (dat 34,12 - 38,33%), vuot trdi hon so véi
nhém phéi tron guar gum (19,59 - 23,20%) va
vuot hon ca mau ddi ching (20,44 + 0.85%).
Cong thuc F2D (0,25% methylcellulose va
0,75% xanthan gum) c6 d6 bam bot cao nhat
(38,33 = 1,06%), phan anh hi¢u qua hiép trg
trong viéc tang do nhdt, khi dac tinh két céu
mach cung cia xanthan gum lién két véi
methylcellulose tao thanh mang bao c6 tinh két
dinh cao. Céac cong thuc chira guar gum chi dat
ddé bam bdt ¢ murc trung binh du c6 d6 nhdt
twong duong véi cdc mau chtra xanthan gum.
Diéu nay cho thiy, do nhét khong phai 1a yéu t6
duy nhat quyét dinh kha ning bam dinh vat 1y
cua dich bot 4o.

Bang 6. D6 nhét va va dd bam bdt ciia dich bdt 40 véi ty 18 bo sung hydrocolloid khic nhau

Mau Do nhot (Pa.s) Do bam bot (%)
F2A 1,74 +0,18° 23,49 + 1,09°
F2B 2,40 £ 0,10 34,12 +2,02°
F2C 2,53 +0,11°4 34,87 + 2,66
F2D 3,03 +0,10¢ 38,33 + 1,06
F2E 1,97 £ 0,21% 19,59 + 0,86"
F2F 2,36 +0,47% 21,02 + 1,39
F2G 2,77 £0,19% 23,20 +2,76°
F2 1,21 +0,01° 11,03 £0,22°
FO 2,86+ 0,41° 20,44 + 0.85°

Ghi chii: Cdc gid tri trong cting mét cot ¢é cing ky tw thi sw khdc biét khéng cé ¥ nghia thong ké

(p < 0,05).

3.2.2. Pdc tinh ciia mdu nugget thuc vat

Bang 7 cho thy, hiéu suat ché bién va kha
ning gitt 4m cua cac mau st dung hé
hydrocolloid methylcellulose - guar gum vuot troi
hon han so voi cac mau sir dung hé hydrocolloid
methylcellulose - xanthan gum. Ngoai ra, hiéu
suat ché bién va kha ning giit 4m c6 xu hudng
tang ty 1¢ thuan theo ham lugng guar gum. Cong
thirc F2G (0,25% methylcellulose va 0,75% guar
gum) dat gia tri cao nhit & hiéu sut ché bién
(90,88 £ 1,87%), con cong thuc F2E gitt duogc
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luong am nhiéu nhat (1,25 + 0,02 g/g ck). Piéu
nay 1a do kha ning lién két nuéc manh mé cia
mang ludi galactomannan trong guar gum két hop
hi€p tro voéi tinh chat tao gel nhi¢t cua
methylcellulose gitp han ché téi da sy bay hoi
[21]. Nguoc lai, nhém methylcellulose - xanthan
gum cho hiéu suit thip hon dang ké (77,37 -
82,08%), co thé 1a do dic tinh két cau xoan ctng
nhic ciia xanthan gum tao ra mang lugi kém linh
dong, dé bi nirt v& dudi ap luc gidn nd nhiét, dan
dén that thoat Am ra bén ngoai [22].
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la két qua cua co ché da chiéu: Sy hinh thanh
mang ludi gel vat 1y bén viing gitp giam kich
thude 16 xép bé mat, két hop voi d§ nhét cao
tao ra rao can hiéu qua ngan chan sy xam nhap
va 0,25% guar gum) c¢6 ham lugng chat béo cia dau trong ca qua trinh chién va giai doan
tong thap nhat (0,099 + 0,006 g/g ck). Piéu nay  1am ngudi.
Bing 7. Hiéu suét ché bién, ham lwong Am, ham lwong chit béo tong va dj gion ciia cic miu
nugget thure vét v6i 16p 40 bot 6 ty 18 bo sung hydrocolloid khac nhau

Doi voi kha nang hip thu chét béo, toan bo
ciac mau bd sung hydrocolloid déu giam duoc
tir 14 - 24% luong dau so véi mau chua bo sung
(F2), trong d6 mau F2E (0,75% methylcellulose

Miu Hiéu suat ché bién bo Am Hémqluo‘ng chit béo Do gion
(%) (g/g ck) tong (g/g ck) (N)
F2A 83,38 + 2,628 0,92 +0,02° 0,101 +0,014° 20,87 + 0,80¢
F2B 77,37 + 6,35 1,06 +0,02° 0,105 + 0,009% 17,86 + 0,82°
F2C 79,29 + 4,51 1,18 +0,01° 0,115 £ 0,007 *® 17,02 + 0,325
F2D 82,08 + 0,84 3 0,84 +0,01° 0,112+0,011% 14,38 +0,73%
F2E 89,75 + 1,69 1,25 +0,02° 0,099 + 0,006 18,12 +0,20°
F2F 89,06 + 2,55 1,01 +0,01¢ 0,111 + 0,008% 17,45 +0,31%
F2G 90,88 + 1,87¢ 1,08 +0,02° 0,107 + 0,007% 15,54 +0,20%
F2 76,46 + 0,97° 0,72 +0,01° 0,135 + 0,007% 18,00 +1,97°
FO 89,04 + 4,10¢ 1,0 +0,02¢ 0,098 + 0,008° 22,79 + 1,63¢

Ghi chii: Cdc gid tri trong cting mét cot ¢é cing ky tw thi sw khdc biét khéng cé ¥ nghia thong ké

(p < 0,05).

Bang 8. Mau sic ciia cac miu nugget thue vat véi 16p a0 bot véi ty 1é bo sung

hydrocolloid khac nhau

Mau L* a* b* AE
F2A 63,97 £2,24° 8,46 + 1,93 30,24 + 2,32 3,82 2,50
F2B 69,71 + 0,67° 7,08 £ 0,62° 32,65+ 1,01° 7,97 + 1,00
F2C 67,26 + 1,75 7,19 + 0,83 32,07 + 0,39° 6,07 1,37
F2D 66,76 + 2,38" 9,69 + 1,30 36,17 +0,99¢ 9,68 + 0,58°
F2E 64,75 +2,05° 8,93 +0,51° 31,85+ 1,20° 4,99 +1,38%
F2F 64,07 + 2,76 8,60 + 1,45° 29,68 + 1,49 3,40 + 2,00°
F2G 62,72 + 1,67° 7,89 +1,15° 26,72 0,16 2,36 +0,34°
F2 54,47 + 3,58" 11,80 + 1,10 25,83 + 1,45 5,40 + 3,96
FO 59,40 + 4.93° 9,68 +2,59% 25,89 + 1,45° -
Ghi chii: Cdc gid tri trong cting mét cét ¢é cing ky tw thi sw khdc biét khéng cé ¥ nghia thong ké
(p < 0,05).
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Két qua phan tich mau sic (Bang 8) cho thiy,
cong thirc F2B (0,75% methylcellulose va 0,25%
xanthan gum) dat d6 sang (L*) cao nhit (69,71 £
0,67), ting 8,6% so v&i mau ddi chimg FO (59,40
+ 4.93). Nhom cong thirc chira guar gum cé do
sang L* thip hon nhom coéng thic st dung
xanthan gum, mic du ham luong chét béo tong
gitta hai nhom khong c6 khac biét c6 y nghia
théng ké. Su khac biét vé mau sic ndy co thé
duoc gidi thich bdi su khac nhau vé co ché tao
mang cua hai loai hydrocolloid. Xanthan gum tao
ra mang gel lién tuc va bén ving trén bé mit vo
bot, giup kiém soat tot hon sy bay hoi 4m trong
qua trinh chién va duy tri nhiét do bé mit & mirc
thap hon, tir d6 e ché phan tmg Maillard hiéu
qua hon. Nguoc lai, guar gum c6 cdu triic cudn
ngau nhién va tao mang kém lién tuc, khién am
bé mat thoat ra nhanh hon, nhiét do bé mat tdng
cao hon va phan tng Maillard xay ra manh hon,
dan dén 16p vo sim mau hon. Két qua nay phu
hop voi két qua nghién ctu ctia Varela va
Fiszman (2011) [23] vé cAu tao mang, kha ning
giit dau va gilt nudc cta hai loai hydrocolloids
nay trong cac thuc pham chién.

Vé céc chi s6 mau sic, chi sé a* co su bién
thién khong dang ké (7,08 - 9,69) va co khac biét
dang ké véi mau khong bo sung (F2), cho thay
hydrocolloid lam giam dang ké cuong do cua
phan tmg Maillard. Tuy nhién, chi s6 b* ting 15
rét & cac mau chtra xanthan gum (32,07 - 36,17)
so voi mau khong bo sung (25,83 + 1,45), c6 thé
do su thay d6i dong hoc truyén nhiét qua 16p vo
day. Khi xét vé do 1éch mau AE, cong thic F2G
(0,25% methylcellulose va 0,75% guar gum) c6
gi4 tri thap nhat (2,36 £ 0,34), trong khi van duy
tri kha nang gitr &m vuot troi (1,25 g/g ck). Piéu
nay chimg minh rang, viéc tdi wu hoa tinh chét
chtic nang hoan toan co thé dat duoc ma khong
lam thay d6i dang ké ngoai quan dic trung cua
san pham.

Tom lai, cong thac F2G (0,25%
methylcellulose va 0,75% guar gum) d thé hién
hiéu qua toan dién trén tit ca cac chi tiu quan
trong: Pat hiéu suit ché bién cao nhat (90,88 +
1,87%), kha ning giit am cao (1,08 + 0,02 g/g
ck) va ham luong chat béo tong thap (0,107 £
0,007g/g ck), trong khi c6 su 6n dinh mau sic
(AE = 2,36 + 0,34). Tuy nhién, xét riéng vé dic
tinh cam quan d§ gion, mau F2G chi dat duoc

khoang 70% so v&i mau dbi chimg FO. Su
chénh léch nay c6 thé duoc giai thich, do guar
gum v6i kha nang lién két nudc manh mé giup
duy tri ham luong am cao trong 16p vo (1,08
g/g ck), nhung chinh luong 4m gitt lai nay lam
16p vo mém hon. Noi cach khac, ddy 1a sy danh
ddi gitra muc tiéu gitr am - giam dau va duy tri
do gion, von 1a thach thitc pho bién trong thiét
ké cong thirc bot 4o cho thyc pham chién ngip
dau, nhu di dugc ghi nhan trong két qua nghién
ctru ctia Bhuiyan va Ngadi (2024) [4]. Han ché
nay mo ra hudng di tiém ning cho cic nghién
ctru tiép theo, chang han nhu két hop thém cac
thanh phan tao ciu trGc (texturizing agents)
hodc diéu chinh diéu kién chién nham can béng
tdt hon giira d6 gion va kha nang kiém soat hap
thu dau, huéng dén trai nghiém cam quan tbi wu
cho nguoi tiéu dung.

4. KET LUAN

Két qua thuc nghiém da khang dinh tinh wu
viét ctia cong thirc phdi tron F2G véi ty 16 bot 1a
50% bot mi, 40% bot gao va 10% bot bap, bd
sung thém 0,25% methylcellulose va 0,75% guar
gum cho vién nugget thuc vat. BPang chu y, viéc
bd sung hydrocolloid vira 1am ting kha ning giir
nuoc, giam kha nang gitr béo, nhung khong anh
hudng nhiéu dén mau sic cia vién nugget thuc
vat. Nhitng két qua nghién ctru nay tao tién dé
quan trong cho viéc phat trién cac dong san pham
chién sir dung protein thuc vat tot ca vé dic tinh
két cau va strc khoe.
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EFFECT OF FLOUR BLENDING RATIOS AND HYDROCOLLOIDS ON PROPERTIES OF
COATING BATTER FOR PLANT-BASED NUGGETS

Nguyen Thi Hien" 2, Pham Huu Thinh" %, Phan Quan Bao"?, Ngo Gia Bao"?
! Faculty of Chemical Engineering, Ho Chi Minh city University of Technology
? Vietnam National University Ho Chi Minh city

Abstract

This study aims to address the textural limitations and high oil absorption of batter coatings for
plant-based nuggets by optimizing the base flour formulation and hydrocolloid addition. The
research was conducted in two steps: Determining the optimal wheat - rice - corn flour blending
ratios and evaluating the efficacy of hydrocolloid combinations (methylcellulose, xanthan gum and
guar gum). Results indicated that a base flour formulation consisting of 50% wheat flour, 40% rice
flour and 10% corn starch achieved the best balance between viscosity and physicochemical
properties, yielding a crispness value of 18.00 = 1.97 N. The incorporation of hydrocolloids
significantly increased cooking yield and moisture retention while substantially reducing oil uptake
in the batter. The formulation supplemented with 0.25% methylcellulose and 0.75% guar gum
proved to be the best, achieving the highest process yield (90.88 + 1.87%), high moisture retention
(1.08 £ 0.02 g/g dry matter) and low total fat content (0.107 + 0.007 g/g dry matter), while
maintaining color stability (AE = 2.36 + 0.34). These findings provide a scientific basis and
technological parameters for designing hydrocolloid-enriched batter formulations that reduce oil
absorption, enhance moisture retention, and preserve the textural and color quality of plant-based
nuggets, thereby improving the market potential of this product.

Keywords: Plant-based chicken nugget, hydrocolloids, oil reduction, texture.
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ANH HUGNG CUA THO1 GIAN NAY MAM
BEN THANH PHAN DINH DUGNG, HOAT TiNH
CHONG 0OXY HOA VA CHAT LUONG CAM QUAN

CUA BOT DAU NANH (Glycine max (L.) Merrill)

%% Tran Minh Phiic’, HA Thanh Toan'
! Vien Cong nghé sinh hoc va Thuc phém, Pai hoc Can Tho

Dwong Thi Phuong Lién

’Khoa Sinh héa Thue pham, Truong Dai hoc Sw pham Ky thudt Vinh Long
"Email: diplien@ctu.edu.vn

TOM TAT

Nghién ctru nay danh gia tac dong ciia qua trinh nay mam dén thanh phan dinh dudng, cac hop chit
c6 hoat tinh chong oxy hoa va chét lugng cam quan ciia bot dau nanh. Qua trinh nay mam dugc
thuc hién ¢ nhiét do 25°C, trong diéu kién t6i, v6i cac khoang thoi gian 0, 12, 24, 36, 48, 60 gio.
Két qua cho thiy, qua trinh nay mam lam gia ting dang ké ham lugng protein va giam ham luong
lipid. Cac hop chit c6 hoat tinh chéng oxy hoa nhu: Vitamin C, o—tocopherol, phenolic tang dang
ké theo thoi gian nay mam dan dén ciing voi hoat tinh chong oxy hoa cling tang thé hién qua gié tri
ICs ctia bot dau nanh giam rd rét trong qua trinh nay mam. Chat lugng cam quan cua bot ddu nanh
cung bi anh huong boi thoi gian nay mam hat. BDu nanh dugce ndy mam trong ti da 36 gio, chat
lugng cam quan ctia bot dau nanh van duy tri tét, nén duoc xem nhu thoi gian nay mam thich hop
ché bién bot dau nanh nay mam. Bot dau nanh nay mam trong 36 gi¢ c6 ham lugng protein, lipid
va duong khir 1an luot 1a 41,52; 18,87; 5,95%, dat hiéu sudt thu hdi chat kho 92,8%. Bot thanh
phém ¢6 ham lugng vitamin C, o—tocopherol, hop chét phenolic va gia tri ICs lan luot 1a 5,97
mg/g; 0,19 mg/g; 5,28 mg GAE/g va 10,1 mg/mL. Qua trinh nay mam da cai thién gia tri dinh
dudng va hoat tinh chong oxy hoa cua bot dau nanh, dong thoi thiy duoc tiém ning ung dung cta
b6t ddu nanh nay mam vao cac san pham thuc pham giau protein va hoat tinh sinh hoc.

Tur khoa: Pdu nanh, ndy mam, hoat tinh chéng oxy héa, hop chat phenolic, vitamin C.

trit chinh trong 14 mam, lectin, axit phytic va cac
oligosaccharide (raffinose va stachyose) kho ti€u
ho4, da han ché kha nang ti€u hoa va hép thu cac
chat dbi véi cac san phém tir dau nanh [3].

1. DAT VAN BE

Pau nanh (Glycine max L.) 1a mot loai thuc
pham thudc ho dau duoc sir dung phd bién & cac
nudc Dong Nam A. Pau nanh va dau xanh nay
mam thuong duogc tiéu thu boi ngudi dan sdng &
cac qudc gia chau A do ngudn dinh dudng phong
pht nhu: Protein, chit béo, vitamin, chat xo va
cac chét co hoat tinh sinh hoc trong hat [1]. Tuy
nhién, ham luong ban dau cua mot sO ‘hop chat

O mot sb quéc gia, nhiéu hat ho dau duoc
ngudi dan tiéu thy dudi dang sau nay mam trong
thoi gian khac nhau. Qua trinh ndy mam da duoc
phat trién dé khic phuc mot sé6 nhuoc diém lién
quan dén dau nanh khoéng nay mam, bao gdbm su

chirc nang trong dau khong ndy mam rat thap va
chung khong du dé dap tmg nhu cu dinh dudng
cho nguoi tiéu ding va cho viéc san xuét cac san
pham chirc nang [2]. DPong thoi, ddu nanh ciing
nhu cac san pham thuc pham ché bién tir dau
nanh van ton tai mat han ché ddi véi nguoi tiéu
dung do vi dang cia peptide cung voi sy hién
dién cua cac yéu t6 khang dinh dudng nhu chit
{rc ché trypsin, dat vi tri cung véi céc protein du

thuy phan cua raffinose va stachyose co6 lién quan
dén van dé day hoi, giam ham luong phytate va
chat e ché trypsin, lam ting tinh sir dung cia
nhiéu chat thiét yéu [4].

Nhiéu nghién ctru cho thay, ho dau nay mam
c¢6 chira chat ¢ hoat tinh sinh hoc mang lai nhiéu
lgi ich cho ngudi sir dung so véi dau khong nay
mam, nhu ting ham luwong L-ascorbic [5], ham
luong phenolic, isoflavone cung véi hoat tinh
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chong oxy hoa [6]. Viéc st dung dau nanh nay
mam thay thé nguyén liéu déu nanh trong ché
bién cac san phim thuc phim 1a mot hudng
nghién clru mdéi gitp gia tang hoat tinh sinh hoc
cho san phdm va mang lai nhiéu loi ich vé sirc
khoe cho nguoi tiéu dung. P4u nanh ndy mam cé
thé dugc ché bién thanh dang bot dau nanh nay
mam tién loi cho viéc sir dung, ché bién, van
chuyén va bao quan. Ngoai viéc 1am ngudn thyc
pham str dung tryc tiép dudi dang thirc uéng dinh
dudng, bot ddu nanh con dung lam nguyén li¢u
ché bién cac san pham tir dau nanh ciing nhu c6
thé duoc bd sung vao cac thuc pham ché bién
khac (banh mi, banh, cic san pham thit...) lam
tang gia tri dinh dudng va chirc nang cho san
pham. Khao sat tmg dung dau nanh nay mam vao
quy trinh ché bién bot dau nanh nay mam cho bot
dau nanh dat dugc ham lugng cac chit c6 hoat
tinh sinh hoc cao 14 nhu ciu can thiét gop phém
nang cao gia tri sir dung cua hat dau nanh, dong
thot tao ngudn nguyén liéu dé ché bién ra cac san
pham thyc pham c6 hoat tinh sinh hoc cao mang
lai nhiéu loi ich vé stc khoe cho ngudi tiéu dung.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Pia diém va nguyén liéu nghién ciru

Pau nanh giéng MTD 760 dugc cung cap tir
Truong Nong nghiép, Pai hoc Can Tho. Nguyén
liéu sau thu hoach trong vong t6i da 1 tudn duoc
van chuyén vé Phong thi nghiém, Vién Cong
nghé sinh hoc va Thuc pham, Pai hoc Can Tho.

2.2. B tri thi nghiém

Pau nanh dugc lam sach, ngdm trong nudc
sach trong 12 gid (6 gio thay nudc mot 1an) voi
ty 1& dau : nudc = 1: 5 dé hat hat am dat dén can
bang. Qua trinh ndy mam dau nanh sau khi ngdm
dugc thuc hién trong tu nay mam & nhiét do
25°C trong diéu kién tdi (dong kin cira). Cai dat
ché d6 phun nuéc mdi lan trong 2 phat véi chu
ky 4 gio. Sau cac khoang thoi gian nidy mam: 0
(sau ngam khong nay mém), 12, 24, 36, 48, 60
gid dau nanh duoc rira va lam chin bang cach
hép trong 20 pht, ddu nanh duoc 1am ngudi va
say bang khong khi nong dbi luu ¢ 60°C dén khi
do6 am dat < 10% thi két thuc qua trinh sdy. Pau
nanh duoc nghién va sang (kich thudc 16 sang
0,25 mm) dé thu bot min. San pham duoc giit
trong ti zip phirc hop trang nhom 6n dinh 1
ngay & nhiét do phong dé xac dinh cac thanh

phan dinh dudng, cac hop chit co hoat tinh
chdng oxy hoa, hoat tinh chéng oxy hoa va chit
luong cam quan san pham.
2.3. Phuong phap xac dinh cac chi tiéu
2.3.1. Xdc dinh hiéu sudt thu héi chdt khé (%)

Hi¢u sudt thu héi chit khé dugc tinh péng ty
1¢ phan tram chat kho trong bot thanh pham trén
chat kho trong nguyén liéu hat ddu nanh ban dau.

2.3.2. Xac dinh thanh phan hoa hoc

- Xac dinh do ém (%): Phuong phap say dén
khoi lugng khong doi [7].

- Xac dinh ham lugng protein: Phuong
phap Kjeldahl [8]. Két qua dugc thé hién theo
% chat kho.

- Xac dinh ham luong lipid: Phuong phap
Soxhlet [9]. Két qua dugc thé hién theo %
chat kho.

- Xac dinh ham luwgng duong khir: Dya trén
co sO phan Ung tao mau gitra duong khu véi
thudc thir 3,5-dinitrosalicylic axit (DNS) [10].
Cuong d6 mau cua hdn hop phan tng ti 1é thuan
v6i ndong d6 duong khir trong mot pham vi nhat
dinh. PBo do hép thu ¢ budc song 540 nm. Dya
trén do thi dudong chudn cia glucose tinh khiét
v6i thude thor DNS s& tinh duoc ham lugng
duong khir cia mau, két qua dugc thé hién qua %
chat kho.

2.3.3. Xac dinh cac hop chdt ¢é hoat tinh
chéng oxy héa va hoat tinh chong oxy héa

- Xac dinh TPC: Theo phuong phap Folin-
Ciocalteu [11], v6i chat chuan 1a axit gallic. TPC
dugc thé hién qua mg duong luong axit gallic
trén g chat kho mau phan tich (mg GAE/g).

- X4c dinh vitamin C: Dya vao phan tng oxy
héa khir va tiéu biéu xay ra véi iod, vitamin C bj
oxy hoa boi iod tao thanh dehydroascorbic.
Luong iod du s& tac dung véi ho tinh bot tao
thanh phirc hgp c¢6 mau xanh den va 1a diém két
thic qué trinh chuén do [12].

- Xéc dinh oa-tocopherol: Dya vao phan ung
Emmerie - Engel, trong dé a-tocopherol khir ion
Fe’* thanh ion Fe’" @ phan tmg vé&i 2,2°-
bipyridyl tao thanh phuc chat c6 mau d6 co budc
song hap thu cuc dai ¢ 520 nm [13].

- Xac dinh hoat tinh chéng oxy héa (ICs0):
Do hoat tinh loai gc tu do thong qua sy mat
mau cua dung dich mau tim cia 2,2-diphenyl-1-
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picrylhydrazyl (DPPH) trong methanol khi do tai
budc song 517 nm [14]. Ty 1¢ phan trim cia
hoat tinh quét goc tu do dugc xdy dung do6 thi
tuong quan vdi néng do cua chiét xuit (mg/mL)
dé co duogc gia tri 1Cso (mg/mL). ICso duoc dinh
nghia la lugng chét chéng oxy hoa can thiét dé
quét 50% gbdc tu do trong hé thong khao nghiém.
Gia tri ICsp ti 1& nghich vé6i cac hoat tinh chong
oxy hoa.

2.3.4. Xdc dinh mau sdc

Mau sic caa bot ddu nanh nady mam duoc do
bang may do mau Konika Minolta CR-20. Két
qua thé hién qua hé mau L, a, b. D khac biét
mau sic AE so véi mau ddi chimg khoéng nay
mam duoc tinh theo cong thirc:
AE=\(L—=L,)*+ (a— ay)* + (b— by)*

Trong do6: Ly, ag, by va gié tri mau cua mau
ddi chimg khong nay mam va L, a, b 13 gia tri
mau cia mau can so sanh.

2.3.5. Bdnh gid cam quan san pham

Muoi cam quan vién dugc dao tao va thao
luan nhém dé phat trién hd so cam quan ciia san
pham dya theo bang thudc tinh cia san pham bot
d4u nanh bd sung yén [15] va cudi cung dat duoc
su dong thuan vé thuat ngir thich hop cho cic

thugc tinh cam quan s& dugc str dung trong QDA.
Céc cam quan vién su dung thang do cuong do tu
0 diém (khong xuat hién thudc tinh) dén 5 diém
(thudc tinh xuét hién cuc do) dé chdm diém murc
d6 xuat hién cac thudc tinh cam quan. San pham
dugc danh gia 12 thudc tinh cam quan vé mau
séc, trang thai (mau vang nau, mau séc la, trang
thai von cuc, do tach dau), mui thom (d4u nanh,
mui nau, mui bot cii, mui 6i), vi (vi dau, vi chat
va vi khét dang). Chat luong tong thé cta san
pham cing dugc ghi nhan theo thang diém tir O -
5 tir kém dén tét. Dlem s6 cia mdi thudc tinh cam
quan va chat luong tong thé dugc phan tich thanh
phan chinh (PCA).

2.4. Phwong phap xir 1y s6 liéu

Xt 1y théng ké sd lidu theo phuwong phap
phén tich phuong sai (ANOVA) va phan tich
thanh phan chinh (PCA). Chuong trinh phan mém
hd tro xir 1y sd liéu va v& dd thi: Statgraphics
Centurion XVL.I va Microsoft Excel 2007.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huwéng ciia thoi gian niy mam
den hi¢u suat thu hoi chat khé va thanh phan
dinh duéng cia bot ddu nanh
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Hinh 1. Anh huéng ciia thoi gian ndy mam dén hi¢u suit thu hdi chat khé (A) va thanh phin
dinh du’O'ng ciia bot dau nanh nay mam: Protein (B), llpld (C), dwong khir (D)
Ghi chii: Két qua thé hién qua gid tri trung binh +d¢ 1éch chudn, cdc gia tri ¢é chiv cdi viét phia
trén cdc cot khdc nhau thé hién suw khdc biét c6 ¥ nghia thong ké (p < 0,05).
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Hiéu suét thu hoi chat kho sau qué trinh nay
mam va ham lugng protein, lipid va duong khir
trong bot ddu nanh duoc trinh bay trong hinh 1.

Hinh 1.A cho thiy su giam chat kho bat dau
tr qua trinh ngdm do cac chat tan hoa tan vao
nudc ngam (khoang trén 4%). Qua trinh nay mam
tiép tuc lam giam déang ke chat kho trong déu
nanh, dén 60 gio hiéu suat thu hoi chat kho con
khoang 87,2%. Qua trinh nay mam lam tang ham
lugng protein, sau 36 gio su gia tang ham luong
protein co ¥ nghia thong ké (Hinh 1.B). Su gia
tang ham luong protein trong qué trinh nay mam
cling dugc xac nhan theo két qua nghién ciru ctia
Uppal va Bains (2012) [16] trén dau xanh, dau ga
va ddu dla. Sy gia tang ham luong protein trong
qua trinh nay mam dugc cho 14 do sy mét chat
kho, chu yéu 1a carbohydrate tham gia vao qua
trinh ho hap cua hat [16]. Mot ¥ kién khac cho
rang, gia tang protein la do sy san sinh cac axit
amin cuy thé trong qua trinh tong hop protein [17].
Ham luong lipid giam c6 ¥ nghia thong ké sau 36
gid ndy mam (Hinh 1.C). Nghién ctru cta Inyang
va Zakari (2008) [18] cho rang, qua trinh nay
mam din dén sy gia ting hoat dong cua cac
enzyme phan giai lipid, thiy phan lipid thanh axit
béo va glycerol, ddn dén giam luong lipid. Sy nay
mam ciing ting cudng qué trinh thiy phan cac
hop chét hiru co phuc tap khong tan trong hat va
tao thanh cac hop chat hitu co don gian hon, tan
trong nudc. Ngoai ra, nang lugng s dung cho
qué trinh ho hép trong khi nay mam mét phan dén
tr sy phan huay lipid [19]. Nghién cuu cua
Ahmadzadeh va Prakash (2007) [20] da cong b
ham luong lipid trong mot s6 loai hat ho dau
giam rd rét sau khi nay mam va giai thich rang,
lipid duoc str dung 1am ngudn ning luong trong
qua trinh nay mam hat. Him luong dudng khir
trong hat ting rd rét trong qua trinh ndy mam, sy
tang duong khir bat dau co y nghia sau 12 gio va

tiép tuc ting dén 48 gio (Hinh 1.D). Theo Duong
va cs (2018) [21], qua trinh ndy mam lam gidm
dang ké luong oligosaccharide, chii yéu do hoat
tinh cua a-galactosidase trong hat dau nanh dugc
kich hoat trong qua trinh ngdm va nay mam. Su
thiy phan céc oligosaccharide dan dén su gia
ting duong khtr dugc st dung lam ngudn ning
luong cho su phat trién cta cdy con. Do d6, nay
mam dén 60 gio dudong khir trong hat giam tro lai
do lugng duong khir vira dugc hinh thanh trong
hat dugc chuyén dén phoi cung cdp ning lugng
cho su sinh truong maoi.

3.2. Anh huwéng ciia thoi gian niy mam
dén mau sic ciia bot ddu nanh

Su thay d6i mau sic (biéu thi bang cac gia tri
L, a va b) cua bot dau nanh nady mam duoc trinh
bay trong bang 1. Mau sic 14 mot trong nhiing
thudc tinh quan trong nhét ctia thyc pham vi anh
huéng dén su chip nhan cia ngudi tiéu dung. Két
qua cho thay, khi thoi gian ndy mam ting, do
sang (L) ctia bot ddu nanh ndy mam giam tir 68,2
xubng 55,8, twong tu nhu két qua nghién ctru cuia
Sobowale va cs (2025) [22], cho rang qué trinh
nay mam lam giam dang ké gia tri L cua bot dau
sang (Cajanus cajan). Gia tri &m quan sat dugc
d6i voi sac do (a) khi hat nay mam tir 24 gio tro
di, cho thdy khuynh hudng bot c6 mau xanh luc,
tiéu biéu cho su xuat hién cia mam, dong thoi két
qua quan sat thay rang, qua trinh ndy mam lam
ting gia tri b (biéu thi mirc do vang) cia bot dau
nanh tir 11,8 1én 23,8. Két qua nghién ciu cua
Tian va cs (2010) [23] cho ring, su gidm gia tri L
va tang gid tri b trong bjt ndy mam la do sy hinh
thanh tinh bt va protein, cung vd&i phan Ung
Maillard giita hai thanh phan nay trong qua trinh
sdy bot. Su giam do sang L va ting mau vang cia
gia tri b dan dén su gia ting d6 khac biét mau
(AE) ctia cac mau bot ddu nanh ndy mam so voi
mAau bot dau nanh khong nay mam (Bang 1).

Bing 1. Bién doi mau sic ciia cAic miu bot ddu nanh niy mam

Thoi gian nay mam (gio) L a b AE
0 68,2 + 3,8° 1,0 0,7 11,8 +£2.4° 0,0 = 0,0°
12 66,4 +4,9° 1,6 £ 0,9° 10,4 + 1,9° 4,8 +£2.7°
24 64,2+ 6,1° 0,8 +0,8° 18,8 +3,9° 104+ 1,6°
36 63,4 +3,9° 0,6 +0,5° 19,8 + 1,5 9,9+25°
48 56,2 +3,3° -0,4+0,5 20,6 + 1,3 15,0 £3,3°
60 55,8 £4,9° -1,2+0,8° 23,8+ 1,9° 17,7 + 4,0°

Ghi chii: Két qua thé hién qua gid tri trung binh +do léch chudn, cdc gid tri ¢6 chiv cdi viét phia
trén khac nhau trong cung mot cot thé hién sy khdc biét co y nghia thong ké (p < 0,05).
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3.3. Anh huéng ciia thoi gian niy mam dén
cac chit chéng oxy héa trong bot dau nanh

Cac thanh phan tham gia vao kha ning
chéng oxy hoéa cia dau nanh gdm hop chat
polyphenol, vitamin C va o—tocopherol
(vitamin E). Su thay ddi cac thanh phan nay
cing v6i kha ning chéng oxy hoa (ICs0) trong
bot ddu nanh trong qua trinh nay mam duoc thé
hién & hinh 2. Két qua cho thiy, ndy mam lam
gia tang TPC, ham lugng vitamin C, a-
tocopherol va kha ning chéng oxy hoa trong
b6t dau nanh. Theo Cevallos-Casals va
Cisneros-Zevallos (2010) [6], qua trinh nay
mam hat lam gia ting cac hop chét ¢ hoat tinh

sinh hoc bao gdm hop chat polyphenol. Trong
nghién ctru nay, TPC bt dau nanh c6 khuynh
hudng dat gia tri cuc dai khi ddu nanh nay mam
trong 60 gio (Hinh 2.A). Nhiéu két qua nghién
ciru trude di cong bd ham luong polyphenol
ting phu thudc vao thoi gian nay mam. Vi du,
TPC gia ting tir 1.341,1 mg GAE/100 g chat
khé trong hat dau ling dén gia tri cuc dai
1.630,2 mg GAE/100 g chat kho sau ngay tha 5
cia qua trinh nay mam [24]. Su gia ting TPC
trong qua trinh nay mam bai sy sinh tong hop
va tich tu sinh hoc cua cac hop chat polyphenol
nhu co ché phong vé dbi voi cac tac dong tur
moi truong [25].
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Hinh 2. Anh hwéng ciia thoi gian nidy mam den TPC (A), vitamin C (B), a-tocopherol (C) va gia
tri ICs (D) cua cac mau bot didu nanh nay mam
Ghi chii: Két qua thé hién qua gid tri trung binh +d¢ léch chudn, cdc gid tri ¢6 chi cdi viét phia
trén cdac cot khac nhau thé hién sw khdc biét ¢é y nghia thong ké (p < 0,05).

Ham lugng vitamin C trong bot ddu nanh
ting c6 y nghia thong ké (p < 0,05) trong qua
trinh ndy mam va dat gia tri t6i da trong khoang
thoi gian nay mam tir 48 - 60 gid (Hinh 2.B).
Nhiéu nghién ctru d3 cong bd rang, qua trinh nay
mam lam tang ham luong vitamin C trong hat ho
dau [26, 27]. Ham lugng vitamin C ctia ddu nanh
tang 91,3% sau khi ndy mam 3 ngay [26]. Ham

luong vitamin C khéng dugc tim thiy trong hat
dau xanh va dau ga, nhung né hién dién véi ham
lwong 37,0 va 20,0 mg/100 g, tuong Gng trong
dau xanh va dau ga sau 120 gid nay mam [27].
Theo Davey va cs (2000) [28], sy khac bi¢t kha
nang sinh tong hop vitamin C trong qua trinh nay
mam bi anh hudng boi loai hat, do chin, diéu kién
khi hau, diéu kién anh sang, phuong phap thu
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hoach va bdo quan hat. Sy tich tu vitamin C trong
qué trinh ndy mam cé thé do boi su hoat hoa cua
enzyme L-Galactono-y-lactone dehydrogenase
lién quan dén sy oxy hoa L-galactono-1, 4-
lactone tao thanh axit ascorbic (vitamin C).
Enzyme nay tang hoat tinh trong qua trinh nay
mam cua hat [29].

Ham lugng a-tocopherol trong bot ddu nanh
gia tang theo thoi gian ndy mam va dat gia tri t6i
da sau khoang thoi gian nay mam tir 36 - 60 gio
(Hinh 3.C). Gia tang ham lugng a-tocopherol
trong qua trinh ndy mam ciing duoc céng bd boi
Kou va Zhou (2016) [30] trén dau xanh, dau nanh
va dau den; bdi Vasantharuba va cs (2007) [31]
trén dau nanh. Theo Vasantharuba va cs (2007)
[31], sy gia tang ham lugng a-tocopherol trong
qué trinh nay mam c6 thé do boi sy gia ting hoat
tinh enzyme lipoxygenase trong hat.

Hoat tinh chéng oxy hoa ctua bdt dau nanh
nay mam thé hién qua gia tri ICso va dugc minh
hoa & do thi hinh 2.D. Bot dau nanh nay mam thé
hién kha niang chéng oxy hoa kha cao va gia tri
ICso cua bot dat gia tri cuc tiéu (tirc kha ning
chéng oxy hoa cuc dai), twong tng véi san pham
bot ddu nanh nay mam sau 60 gio (Hinh 2.D). Su
gia tang kha nang chong oxy hoa trong bot dau
nanh nay mam 1a két qua tir su sinh tong hop cac
hop chit polyphenol va vitamin C trong qua trinh
nay mam.

Nhiéu nghién ctru dd tim thdy c6 mdi tuong
quan giira kha ning loai goc tu do va TPC [32 - 34].
Trong nghién ctru nay, TPC twong quan nghich
bién v6i gia tri ICso voi gia tri R* = 0,922.
Nghién ctu cia Giannakoula va cs (2012) [34]
da cong bd TPC trong hat dau ling twong quan ¥
nghia thong ké véi tong kha nang chdng oxy hoa
ctia hat (R* = 0,99). Bén canh d6, trong nghién
ctru nay ciing cho thdy vitamin C gép phan vao
hoat tinh chdng oxy héa ctia bot dau nanh nay
mam, thé hién qua mdi twong quan nghich véi
ICs (R2 =0,917). C6 mbi tuong quan thuan giira
hoat tinh chdéng oxy héa va ham luong
polyphenol va vitamin C trong céc chiét xudt tir
cac gidng kiwi khac nhau (R*> 0,712, p <0,05)
[35]. Gia tr1 TPC va kha nang chéng oxy hoa
cao trong bot ddu nanh nay mam la mot két qua
rat kha quan lam tién dé cho viéc sir dung san
pham trong khiu phan in udng hang ngay cho
con nguoi.

3.4. Anh huéng cia thoi gian niy mam
dén chat lwong cam quan san pham bot diu
nanh nay mam

Thauh phinchinh FL va F2 (94,12%)

Trang thai 4 48 gid
Vi khét dal
Man e 1 voneue

Thinh phin chinh F2 (10,27%)

1
1 nhFl1 (>>3.>>; 0)

* Thanlipha

Hlnh 3. Biéu do the hién sy twong quan giira
cac thugc tinh cim quan cta san pham bot
dau nanh theo thoi gian ndy mam

Két qua phan tich thanh phan chinh PCA céc
thudc tinh cam quan cta san pham duoc thé hién
& hinh 3. Ké qua phén tich cac thudc tinh san
phém trén cho théy, céc thudc tinh thé hién chat
luong san phém nhu mui dau nanh, vi ddu nam
gan diém chat luong chung, cac thu¢c tinh thé
hién chat luong nay chu yéu nam vé phia chiéu
dwong cua truc thanh phan thir nhat. Trong ving
nay hién dién san pham bot ddu nanh cé thoi gian
nay mam 0 gio, 12 gio, 24 gio va 36 gio, nén cac
mAu san pham nay thé hién chat luong cam quan
tdt. Nguogc lai, cac thudc tinh lam giam chét
luong san phém nhu: Mui bét cli, mui 61, mau
vang nau, vi khét déng, vi chat, mau séc la, trang
thai von cuc nam xa diém chat lugng. Céc thudc
tinh nay c6 khuynh huéng nam vé phia chiéu 4m
ctia tryc thanh phan thtr nhat. Cac miu san pham
con lai (nay mam ¢ 48 gid va 60 gid) nam trong
ving ndy nén co6 chat luong cam quan kém. Két
qua do mau di thao ludn & trén cho thdy, san
pham voi thoi gian ndy mam 48 va 60 gid thé
hién mau sic sam rd va khac biét co y nghia
thong ké so véi cac san pham con lai.

San pham bot ddu nanh khong nay mam (0
gid), ndy mam trong 12 gio va 24 gid c6 ham
luong protein, polyphenol, kha ning quét gbc tu
do DPPH, vitamin C va vitamin E khong cao,
dinh dudng thap hon so véi ba san pham con lai.
San pham bot déu nanh nay mam 48 va 60 gio do
thoi gian ndy mam qua dai nén hai mAu san pham
& 48 va 60 gio c6 chat lugng kém hon. Thoi gian
cang dai ti 1¢ hu hong cang cao do cic phan ung
phan hily va thily phan mot s6 chat dinh dudng do
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enzyme va mot sd vi sinh vat gdy ra trong dau
nanh lam phat ra mui 61 gay kho chiu, khong
thich hop dé ché bién san pham sita dau nanh.
Mait khac, hiéu qua vé kinh té khong cao do ti 1€
hu hong nhiéu. Do d6, san pham bot dau nanh
nay mam & 36 gio duoc chon 1am san pham bot
d4u nanh nay mam chirc nang dap tng nhu ciu vé
thuc pham dinh dudng cua ngudi tiéu dung hién
nay. Két qua nghién ctru nay ciing twong tu nhu
két qua nghién ctu cua Cornejo va Rosell (2015)
[36], cho thiy gao 1t nay mam sau 48 gid s& lam
giam chit luong ctia bot mi va banh mi khong
chua gluten.

4. KET LUAN

Nghién ciru nay da chimg minh tac dong cua
qué trinh nay mam ddi véi sy thay d6i thanh phan
dinh dudng, hoat tinh chéng oxy hoa va chat
lugng cam quan cta san pham bot dau nanh. Két
qua cho thdy, qua trinh nay mam di ning cao gia
tri dinh dudng cho hat, thong qua su gia tang ham
lugng protein va gidm ham luong lipid. Céc hop
chat co hoat tinh chéng oxy hoa (hop chat
phenolic, vitamin C, a-tocopherol) va hoat tinh
chéng oxy hoa cua bot déu nanh gia tang sau qua
trinh ndy mam. Ngoai ra, cac dic tinh mau sic
cua bot dau nanh bi anh huong tich cuc boi thoi
gian ndy mam. Nhin chung, nghién cru nay nhan
manh tiém ning day hra hen cua bot ddu nanh
ndy mam nhu mot ngudn thuc pham giau dinh
dudng bén vimng trong viéc giai quyét tinh trang
suy dinh dudng protein-ndng lugng va tinh linh
hoat clia nd trong viéc phét trién cac san pham
thuc pham dinh dudng va giau hoat tinh chéng
oxy hoa.
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EFFECT OF GERMINATION TIME ON NUTRITIONAL COMPOSITION, ANTIOXIDANT
ACTIVITY AND SENSORY QUALITY OF SOYBEAN (Glycine max (L.) Merrill) POWDER
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*Vinh Long University of Technology Education
Abstract

This study assessed the impact of germination on the nutritional composition, antioxidant
compounds and sensory quality of soybean flour. Germination was conducted at 25°C in darkness
for 0, 12, 24, 36, 48, 60 hours. The results showed that germination significantly increased protein
content while reducing lipid content. Antioxidant compounds, including vitamin C, a-tocopherol
and phenolic compounds, increased markedly with germination time, leading to enhanced
antioxidant activity, as evidenced by a substantial decrease in the ICs, value of soybean flour
during germination. The sensory quality of soybean flour was also influenced by germination
duration. Germination for up to 36 hours maintained acceptable sensory quality for the product and
was therefore considered the suitable germination time for producing germinated soybean flour.
Soybean flour germinated for 36 hours contained 41.52% protein, 18.87% lipid and 5.95%
reducing sugars, with a dry matter recovery yield of 92.8%. The finished product exhibited vitamin
C, a-tocopherol and phenolic contents of 5.97 mg/g, 0.19 mg/g and 5.28 mg GAE/g, respectively,
along with an ICs, value of 10.1 mg/mL. Overall, germination improved the nutritional value and
antioxidant activity of soybean flour, supporting its potential incorporation into protein-rich and

bioactive food products.

Keywords: Soybean, sprouting, antioxidant activity, phenolic compounds, vitamin C.
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TOM TAT

Nghién ctru nay nham so sanh cac tinh chit hoa 1y, thanh phan hoat chit sinh hoc va kha ning
chéng oxy hoa clia mat ong hoa dira va mat hoa dira c6 dic co ngudn gdc tir tinh Bén Tre (cii), nay
1a tinh Vinh Long. Mudi hai mau dai dién cho hai nhém sin phém da dugc phan tich theo cac chi
tiéu: Do am, axit ty do, HMF, diastase, duong téng, saccharose, mau sic, phenolic téng, flavonoid
tong va hoat tinh chéng oxy hoa. Két qua cho thiy, su khac biét co ¥ nghia thong ké giira hai san
phém & hau hét cac chi tiéu. Mat ong hoa dua thé hién do 4m thép (18,3%) va ham lugng
saccharose thip (4,8%); hoat tinh enzyme diastase (3,0 °DN) va ham luong phenolic - flavonoid
cao; cung kha nang quét géc tu do DPPH vugt trdi. Nguoce lai, mat hoa dira c6 dac c6 ham lugng
HMF cao (174,2 mg/kg) va saccharose rat cao (45,7%), mau sam hon (123,5 mm Pfund) va gia tri
FRAP 16n, phan anh anh hudng manh cua qua trinh c6 dac nhiét. Phén tich thanh phﬁn chinh
(PCA) cho thﬁy, 6 thé phan tach hoan toan hai nhdm mau, véi cac bién dic trung cho mét ong hoa
dira va mat hoa dira c¢6 ddc. Nhimng két qua nay cung cép bang ching rd rang vé sy khac biét ban
chat giita hai san pham va dé xuét cac chi tiéu quan trong c6 thé dung dé nhan dién va kiém soét

chat luong.

Tir khoa: Mdt ong hoa dira, mdt hoa dira ¢é ddc, tinh chdt hod Iy, kha ndng khédng oxi hod.

1. DAT VAN BE

Tinh Bén Tre (cii), nay la tinh Vinh Long c6
ngudn tai nguyén hoa dira ddi dao, tao diéu kién
phat trién cac san pham gia tri gia tang tur dich
hoa dira. Trong nhom san pham nay, mat hoa dira
c6 ddc va mat ong hoa dira dang dugc quan tam
nhd gia tri kinh té va tiém nang dinh dudng, dong
thoi gop phan da dang hoa sinh ké cho ngudi
trong dira.

Mat hoa dira khong chi 13 san pham c6 gia tri
dinh dudng cao thu dugc tir bap hoa dira non ma
con 13 nguyén liéu da niang c6 thé ché bién duoc
khoang 60 san pham c6 gia tri cao [1]. Mat hoa
dira gidu carbohydrate, voi saccharose chiém 14,8
- 16,6% ham luong va nhiéu chat dinh dudng
thiét yéu khac bao gom 14 loai axit amin, 12 loai
vitamin khac nhau va cac khoang chit khac nhau,

tir 0,3 - 0,4% [2]. Bén canh gié tri truyén thong,
mat hoa dura ngay cang dugc quan tdm nho xu
huéng ti€u dung thuc phém tu nhién, it tinh
luyén va c6 lgi cho sttc khée [3]. Méat hoa dira ¢6
dac tur nhua hoa tuoi cling dang tr¢ thanh mdt
san pham noi tiéng cia nguoi trong dira va dugc
xem nhu mot loai thuc phdm chic ning diy hta
hen [3, 4]. Trong khi d6, mat ong hoa dira 1a mot
chit ngot tu nhién do ong mat tao ra tir mat hoa
dira. Mat ong 1a mot trong nhirng loai thuc pham
phtic tap nhat dugc san xuat boi ty nhién, 1a chat
1am ngot duy nhat ma con ngudi cé thé s dung
ma khong can ché bién [5]. Nho vao huong vi
thom ngon, gia tri dinh dudng va cac dic tinh
chéng oxy hoa, khang khuan va khang viém, mat
ong rat dugc wa chudng va tiéu thy rong rai trén
toan thé gidi [6, 7].
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bdi voi mat ong hoa dura, hién tai chi ghi
nhan mot sb thong tin roi rac vé thanh phﬁn
phenolic so v6i cac loai mat ong don hoa khéc
[8]. Con ddi véi mat hoa dira ¢6 dac, nghién ctru
chi tap trung danh gia tiém ning thanh phan gia
tri dinh dudng va phuong phap san xuét ciia mat
hoa dura tho va mat hoa dua c6 diac [1]. Tuy
nhién, viéc so sanh c6 hé thong giira mat ong hoa
dira va mat hoa dira c6 dic - hai san pham cung
ngudn gde hoa dira nhung khéac co ché hinh thanh
(sinh hoc béi ong so voi ché bién nhiét) van con
han ché. Do dic diém cam quan (d6 sét va mau)
c6 thé tuong d6i gidng nhau, hai san pham dé bi
nham 14n hoic bi loi dung trong gian 14n thuong
mai. Vi vdy, nghién ctu nay dugc thuc hién
nhiam: (i) so sanh cac chi tiéu héa 1y, hop chat
hoat tinh sinh hoc va kha ning chdng oxy hoa cua
hai san pham tai tinh Bén Tre (cil); va (ii) sir dung
phan tich thanh phan chinh (PCA) dé x4c dinh
cac chi dau phan bi¢t phuc vu nhan dién va kiém
sot chat luong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Mait ong hoa dira va mat hoa dira c6 dac duogc
thu thép tai cac co s¢ khai thac/san xuét ¢ ving
trong dira thudc tinh Bén Tre (ct) trong vu mua
nam 2025. Téng cong 12 mau dugc thu thap, gdm
6 mau mat ong hoa dira va 6 mau mat hoa dtra cd
dic. Mau mat ong dugc cam két nguyén chat,
khong pha tron, khong gia nhiét va khong qua xtr
ly/bao quan cong nghiép. Mat hoa dua co déac
duoc san xuit bang phuong phap ¢ dac co gia
nhiét theo quy mé truyén thong hodc ban cong
nghiép. Cac mau duoc chia vao lo thuy tinh tdi
mau (100 mL/1o) va bao quan & 20°C trong diéu
kién t6i, t6i da 3 thang cho dén khi phén tich.

2.2. Phwong phap nghién ctru
2.2.1. Phan tich cac chi tiéu hoa ly

Cac chi tiéu héa 1y nhu do 4m, ham luong
axit, HMF (5-Hydroxymethylfurfural) va duong
dugc xdc dinh dya trén cac phuong phap da
duoc cong bb bai Nguyen va cs (2024) [9]. Do
am ciia mau dugc do bang khuc xa ké k¥ thuat
s6 (RM 40, Thuy Si), theo phuong phap AOAC
969.38 [10]. Ham luong axit ty do dugc xac
dinh thong qua phuong phap chuan do kiém
[10]. Ham lwong HMF dugc phan tich bang k¥

thut sic ky 1ong hiéu ning cao (HPLC) véi dau
do tir ngoai (Agilent Technologies 1290, Hoa
Ky). Tong ham luong duong dugc xac dinh bang
phuong phap phenol-axit sulfuric [11]. Phan tich
HPLC dugc st dung dé xac dinh ham luong
saccharose bang thiét bi Dionex UltiMate
(Thermo Fisher Scientific, Hoa Ky) vé&i cot
Sugar SC1011 (Showa Denko K.K., Nhat Ban)
va dau do chi s6 khiic xa Shodex RI-101 (Showa
Denko K.K., Nhat Ban). Chi s mau duoc xac
dinh theo thang Pfund bang phwong phap do
quang (HI 96785, Hanna Instruments,
Woonsocket, RI, Hoa Ky) [12].

2.2.2. Xac dinh ham luong phenolic tong,
flavonoid tong va hoat tinh chong oxy hoa

Téng ham luwong phenolic duoc x4c dinh
bang phuong phép do quang phd st dung thude
thir Folin-Ciocalteu. Két qua duoc biéu thi bang
mg gallic axit twong duong (GAE)/100 g [13].
Ham luong flavonoid tong dugc xac dinh theo
phuong phap AICl;, dya trén phan ng tao phtrc
gitta flavonoid va AlCl; va do do hép thu tai budc
song 415 nm. Quercetin dugc st dung lam chét
chuan va két qua dugc biéu thi theo mg quercetin
twuong duong (mg QE/100 g) [14]. Hoat tinh
chdng oxy hoa dugc danh gia thong qua: (i) phép
thir quét gdc tw do DPPH va (ii) phép thir kha
ning khtr sit FRAP [15].

2.3. Xir 1y s6 liéu

Tat ca cac thi nghiém duogc tién hanh 3 lan;
két qua duoc bao céo 1a gia tri trung binh + d6
1éch chuan (SD). Su khac biét gitra hai nhom san
pham (mat ong hoa dira va mat hoa dira c¢6 dic)
dugc danh gia bang phan tich phuong sai mot
chiéu (one-way ANOVA), két hop véi phép kiém
dinh hau kiém Tukey ¢ mirc ¥ nghia p < 0,05, sir
dung phin mém Minitab 16 (Minitab Co., State
College, PA, Hoa Ky). Phan tich thanh phan
chinh (PCA) duoc thuc hién bang phan mém
Statistica 12.0 (StatSoft, Tulsa, Oklahoma, Hoa
Ky) nham danh gia kha ning phan biét giita mat
ong hoa dwra va mat hoa dwra c6 dac dua trén to
hop cac chi tiéu phan tich bao gom: P9 am, axit
tu do, HMF, diastase, duong téng, saccharose, chi
s6 mau, phenolic tong, flavonoid tong va hoat
tinh chdng oxy hoa (DPPH va FRAP). Két qua
PCA duoc thé hién thong qua biéu dd diém (score
plot) va biéu d6 hé s tai (loading plot).
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh chét ho4 Iy ciia mat ong hoa dira
va mat ong hoa dira co dic

Bang 1 trinh bay su khac biét c6 y nghia
thong ké (p < 0,05) dbi voi cac chi tiéu hoa 1y cua
mat ong hoa dira va mat hoa dura ¢6 dac, phan anh
ban chat khac nhau vé qua trinh hinh thanh va ché
bién cta chung.

Bang 1. Tinh chit ho4 1y ciia mat ong hoa dira va mét hoa dira c6 dic

Thong sb Mait ong hoa dira Mit hoa dira
Do am (%) 18,3 +0,3° 22,7432
Axit tu do (meq/kg) 20,7 +£3,1° 443 +2,1°
HMF (mg/kg) 34,8+ 1,9° 174,2 + 39,4
Diastase (°DN) 3,0 +0,9° 0,0 +0,0°
Puong tong (%) 81,5 +2.9° 72,3 +1,9°
Saccharose (%) 4,8+0,7° 45,7 +1,3"
Mau (mm Pfund) 70,7 +0,9° 123,5+3,3"

Ghi chu: Dir lieu dvoc trinh bay dudi c{ang gia tri trung binh = do léch’chudn (n = 3). Cac chir cdi
khac nhau (a, b, c) trong cung mot hang biéu thi sy khac biét co y nghia thong ké giita cac nhom ¢

muc p < 0,05.

Mt ong hoa dira c6 d6 4m thap hon dang ké
s0 v6i mat hoa dira cd déic (Bang 1). Gid tri d6 am
clia mat ong hoa dira nam trong ngudng cho phép
theo tiéu chudn Codex Alimentarius ddi V01 mat
ong (< 20%), cho thiy kha ning bao quan tot va
han ché nguy co 1én men vi sinh vat [16]. Trong
khi d6, mat hoa dira ¢6 dic khong chi c6 46 am
vuot ngudng ma con thé hién do léch chuan 16n
(+ 3,2%), phan anh sy thiéu dong nhat trong qua
trinh co dic. Su khac biét nay cho thiy, do am
ctia mat ong hoa dira 6n dinh hon so v6i mat hoa
dira duoc c6 dic bang phuong phap gia nhiét
nhan tao.

Ham lugng axit tu do cua mat hoa dira ¢6 dac
cao hon hai 1an so véi mat ong hoa dira. Ca hai
gid tri déu nam trong giéi han cho phép cua
Codex (< 50 meg/kg) [17], nhung mat hoa dura c6
dac tiém can ngudng gidi han trén. Ham lugng
axit cao trong mat hoa dira c6 dic c6 thé do qua
trinh 1én men vi sinh vat xay ra trong giai doan
thu hoach va xur Iy dich méat hoa dura trude khi co6
dac [18], cling nhu sy tich lily cac axit hitu co do
phan Ung phan huy duong dudi tic dong cua
nhiét d6 cao [19].

Hydroxymethylfurfural (HMF) la chi tiu thé
hién sy khac biét rd rét nhat gitra hai san pham
Mat hoa dura c6 dac c6 ham lugng HMF cao gap
khoang nim lan so v6i mat ong hoa dira. Trong
khi gia tri HMF cua mat ong hoa dura dat tiéu
chuan Codex danh cho mat ong ving nhiét d6i (<
80 mg/kg), mat hoa dira c6 dac vuot qua ngudng

cho phép. HMF 1a san pham cta phan tmg phan
huy duong fructose trong moi truong axit va o
nhiét d6 cao, dong thoi 1a chi dau dic trung cho
mirc do xr 1y nhiét ctia san pham [20]. Két qua
nay cho thiy, qua trinh c¢6 dic nhiét di gay ra su
suy giam dang ké vé chat luong héa hoc ctia mat
hoa dra.

Hoat tinh enzyme diastase cia méat ong hoa
dura dat khoang 3 °DN, trong khi mat hoa dira c6
dac hoan toan khong phat hién hoat tinh diastase.
Két qua nay hoan toan phu hop bdi diastase 1a
enzyme c6 ngudn goc tir tuyén ha hau cua ong
mat va do d6 khong hién dién trong mat hoa dira
c6 dic - mot san pham khong trai qua qua trinh
ché bién sinh hoc boi ong. Tuy nhién, can luu ¥
rang, gia tri diastase ctia mat ong hoa dira thap
hon ngudng t6i thiéu theo Codex (> 8 °DN). Piéu
nay c6 thé lién quan dén dic tinh ty nhién cua
mat ong hoa dira vung nhiét d6i, noi nhiét do moi
truong cao c6 thé giy bat hoat enzyme trong qua
trinh bao quan, hodc do ham lugng enzyme noi
sinh trong loai mét ong nay von thap [9].

Vé ham luong duong tong, mat ong hoa dira
c6 ham luong duong téng cao hon co ¥ nghia
thong ké so v6i mat hoa dira ¢6 dic. Piéu nay c6
thé do d6 am thp hon cta mat ong hoa dira so véi
mat hoa dira c¢6 dic. Pang chu ¥, su khac biét vé
ham luong saccharose gitta hai san pham 13 rat
l6n: Méat ong hoa dura chi chura 4,8% saccharose,
trong khi mat hoa dtra c6 déc 1én dén 45,7%, cao
gip khoang 9,5 1an. Sy chénh léch nay duoc giai
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thich boi hoat tinh enzyme invertase ma ong tiét
vao mat hoa trong qua trinh ché bién, gitp thuy
phén saccharose thanh glucose va fructose [5, 21].
Mat hoa dira c¢6 dac khong trai qua qua trinh
chuyén héa enzyme nay nén van giir lai phan 16n
saccharose nguyén thuy tr dich hoa. Ham luong
saccharose thap ctia mat ong hoa dira dap tmg tiéu
chuan Codex (< 5%), trong khi mirc saccharose rat
cao trong mat hoa dira ¢6 dic 1a dic diém phan
biét rd rang nhét giita hai san pham.

Chi s6 mau do bang thang Pfund cho thay,
mat hoa dwra c6 dac (123,5 £ 3,3 mmPfund, twong
duong muc "dark amber") c6 mau sam hon dang
ké so voi mat ong hoa dira (70,7 + 0,9 mmPfund,
muc "light amber"). Mau sam hon ctia mat hoa
dira ¢6 dic c6 mdi twong quan thuin v6i ham
luong HMF cao, phan anh sy hinh thanh céac hop
chat melanoidin théng qua phan Gmg Maillard va
phan ung caramel héa duong trong qua trinh xwr
1y nhiét kéo dai [20].

Tom lai, két qua phan tich cho thiy, mat ong
hoa dira c6 chét lugng vugt troi hon so véi mat
hoa dira ¢6 ddc trén hau hét cac chi tidu hoa 1y,
nhd qua trinh chuyén hoa sinh hoc dic trung cua
ong mat. Ba chi tiéu gom: HMF, hoat tinh
diastase va ham lugng saccharose thé hién su
khac biét rd rét nhat, c6 thé duoc sir dung 1am chi
thi hi€éu qua dé phan biét mat ong hoa dira va mat
hoa dira co dic trong cong tic kiém soat chét
luong va phong chdng gian 1an thuong mai.

3.2. Ham luwgng phenolic téng, flavonoid
tong, carotenoid va kha ning chong oxi hoa

Béng 2 trinh bay ham lugng cac hop chat co
hoat tinh sinh hoc (phenolic téng, flavonoid téng)
va kha niang chéng oxy hoa (hoat tinh bat goc
DPPH va kha ning chdng oxy hoéa khir sat -
FRAP) ctia mat ong hoa dura va mat hoa dua co
dac. Két qua cho thdy, sy khac biét c6 y nghia
thong ké (p < 0,05) giira hai san pham trén tat ca
bbn chi tiéu duge khao sat, tuy nhién xu hudng
khac biét khong dong nhét giira hai phuong phap
do kha ning chdng oxy hoa.

Vé ham luong cac hop chit hoat tinh sinh
hoc, mat ong hoa dira thé hién wu thé 15 rét so véi
mat hoa dira c6 dic. Cu thé, ham lugng phenolic
tong ctia mat ong hoa dira cao hon c¢6 y nghia
théng ké (p < 0,05) so v&i mat hoa dua c6 dac,
tuong trng murc chénh léch khoang 25%. Tuong
tu, ham lugng flavonoid téng cia mat ong hoa
dira cao gap khoang 1,7 1an so voi mat hoa dira co
ddc. Su vuot troi ndy c6 thé duoc giai thich boi
hai yéu t6 chinh: Thtr nhit, mat ong c6 da dang
thanh phan phan hoa do ong mat tiép xuc trong
qua trinh thu thap mat hoa [22], gop phan lam
giau thém thanh phan phenolic va flavonoid trong
san pham cubi cung; thir hai, qua trinh c6 dac
nhiét kéo dai co thé gy phan huy mot phan cac
hop chit phenolic va flavonoid vn nhay cam véi
nhié¢t trong mat hoa dura c6 dac [23].

Bang 2. Ham lwgng phenolic, flavonoid, carotenoid tong va kha ning chong oxy héa ciia mit ong
hoa dira va mit hoa dira c6 dac

Mat ong Mat ong hoa dira Mat hoa dira
Ham lugng phenolic tong (mg 87,4+5,1° 69,7 + 1,4°
GAE/100 g)
Ham luong flavonoid tong 53.59+2.07° 31+1,9*
(mg QE/100 g)

Hoat tinh bat goc DPPH 346,1 £ 15,5b 2242+183"°
(umol TE/100 g)

Kha ning chong oxy hoa sat (FRAP) 219,3 + 14,5° 390,2 + 10,1
(umol TE/100 g)

Ghi chu: Dir liéu duoc trinh bay dudi dang gia tri trung binh £+ do léch chuan (n = 3). Cac chir cai

khac nhau (a,
muc p < 0,05.

Vé kha ning chéng oxy hoa, hai phuong
phap DPPH va FRAP cho két qua theo hai xu
huéng ngugce nhau, phan anh sy khac biét vé co
ché hoat dong cua timg phép thir. D6i v6i phuong

b, ¢) trong ciing mot hang biéu thi sw khdc biét c6 y nghia thong ké gitta cdc nhém &

phap DPPH - danh gia kha ning quét gbc tu do,
mat ong hoa dira thé hién hoat tinh cao hon 54%
so voi mat hoa dira c6 dic. Két qua nay tuong
quan thuan v&i ham luong phenolic tong va
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flavonoid tong cao hon trong mat ong hoa dira,
phti hop véi nhiéu nghién ctru trude day di ching
minh mbi tuong quan chit giita ham luong
polyphenol va kha ning quét gbc tu do DPPH
trong mat ong [24].

Nguoc lai, d6i véi phuong phip FRAP -
danh gia kha nang khir ion sat (IIT), mat hoa dira
co dac lai cho gié tri cao hon 1,8 lan so véi mat
ong hoa dira. Két qua c6 thé duoc giai thich, do
su dong gop cua cic san pham phan Ung
Maillard hinh thanh trong qua trinh xt 1y nhiét
cO dac. Nhu da phan tich ¢ bang 1, méat hoa diura
¢ dic c¢6 ham luong HMF rat cao (174,2 + 39,4
mg/kg) va mau sam (123.5 + 3,3 mmPfund), cho
thay su hién dién dang ké cua cac melanoidin va
cic san pham phan tng Maillard giai doan cudi.
Cac hop chat nay duoc biét dén véi kha ning
khtr kim loai chuyén tiép manh, do d6 1am ting
gia tri FRAP ma khong nhét thiét phan anh hoat
tinh chéng oxy hoa sinh hoc thyc sy cua san
pham [25]. Ngoai ra, phuong phap FRAP hoat
dong theo co ché chuyén electron don (single
electron transfer - SET), khong danh gia dugc
kha niang quét goc tu do truc tiép nhu DPPH,
nén su dong goép cua cac hop chat phi phenolic
c6 tinh khir cao trong mat hoa dira ¢ dic co thé
12 nguyén nhéan chinh dan dén sy bat twong dong
gitra hai phép thu [26].

Nhin chung, mat ong hoa dura c6 ham lugng
cac hop chat phenolic va flavonoid cao hon cung
kha nang quét goc ty do DPPH vuot trdi, phan
anh tiém nang chong oxy héa sinh hoc thuc sy tot
hon so voi mat hoa dira c6 dac. Gia tri FRAP cao

PCA Scatter Plot (PC1 vs PC2)
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clia mat hoa dira c6 dic cha yéu xuat phat tir cac
san pham phan mg Maillard do xur 1y nhiét, hon
1a tir cac hop chat chdng oxy hoa ty nhién.

3.3. Phan tich thanh phén chinh (PCA)

Két qua phan tich thanh phan chinh cho thiy,
thanh phan chinh thir nhat (PC1) giai thich 94,6%
téng phuong sai cta bo dit liéu va phan tach hoan
toan hai san pham trén mot truc duy nhat. Mat
ong hoa dira ndm & phia a&m trong khi mat hoa
dira ¢6 dic nam ¢ phia duong cia PCI, véi
khoang cach 16n, cho théy su khac biét toan dién
vé dic tinh hod 1y va sinh hoc giita hai san pham.

Phan tich hé sb tai (loading) trén PC1 cho
phép phan chia cic bién thanh hai nhém dic
trung rd rét. Nhom tht nhat, véi hé sb tai am,
bao gém cic chi tiéu: Diastase, duong tong,
phenolic tong, flavonoid tong va hoat tinh quét
gdc tu do DPPH - day 1a nhimng bién dic trung
cho mat ong hoa dira. Céc chi ti€u nay phan anh
qua trinh chuyén hoa sinh hoc dic trung cua ong
mat (hoat tinh enzyme, chuyén hoa saccharose
thanh duong don) cliing nhu ham lugng cao cac
hop chat chéng oxy hoa tu nhién co6 ngudn gbc
thuc vat. Nhom tht hai, v6i hé sb tai duong, bao
gdm: PO am, axit tu do, HMF, saccharose, chi s6
mau va gia tri FRAP - 1a nhimng bién dic trung
cho mat hoa dira c6 dic. Nhém bién niy phan
anh cac dac tinh lién quan den xtr ly nhiét (HMF
cao, mau sam), sy thiéu ving qua trinh chuyén
hod enzyme (ham lugng saccharose cao) va su
dong gop clia san pham phan ung Maillard vao
nang lyc khur sit (FRAP).

PCA Loading Plot
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Hinh 1. Biéu d6 phan tich thanh phén chinh (PCA): (a) Biéu do diém PCA ciia mat hoa dira va
mat hoa dira ¢6 dac; (b) Biéu do phan tich PCA ciia cac chi tiéu héa ly va hoat tinh khang oxy
héa ciia cic mau mat ong
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Sy d6i lap gitta hai nhom bién trén PCI
mang y nghia sinh hoc rd rang: Phia am cua
truc dai dién cho "d4u 4n sinh hoc cia ong mat"
trong khi phia dwong dai dién cho "d4u 4n xtr 1y
nhiét". Piéu dang chu ¥ 1a gia tri FRAP va
DPPH - cung la chi tiéu chdng oxy hoa lai ndm
& hai phia d6i lap ciia PCI1, khang dinh thém
nhan dinh rﬁng, hoat tinh FRAP cao trong mat
hoa dira co dic chii yéu bat ngudn tir cic san
pham phan tng Maillard chtr khong phai tir hop
chit chéng oxy hoa ty nhién.

4. KET LUAN

Két qua nghién ctru da chimg minh sy khac
biét rd rét gitra mat ong hoa dura va mat hoa dtra
cd dic trén ca phuong dién hoa 1y 1an hoat tinh
sinh hoc. Mat ong hoa dira thé hién cac dic tinh
dién hinh cta san pham dugc ong chuyén hoa tu
nhién, bao gém: D6 am thip, ham luong
saccharose thép, hoat tinh diastase hién dién va
ham lugng phenolic-flavonoid cao, kha nang quét
géc ty do DPPH vuot trdi. Nguoc lai, mat hoa
dira c6 dac mang dau 4n dic trung cua qua trinh
xu ly nhiét, thé hién qua ham lugng HMF rit cao,
mau sic sam, saccharose khong duoc thuy phan
va gia tri FRAP lon. Két qua phan tich PCA cung
¢ két luan nay khi cho thdy, “dau 4n sinh hoc
clia ong mat” & mat ong hoa dira va “dau an xu ly
nhiét” & mat hoa dira cd6 dac. Cac chi ti€u nhu:
HMF, saccharose, diastase, phenolic téng,
flavonoid tong va DPPH dugc xac dinh 1a nhiing
bién quan trong nhat dé phan biét hai san pham.
Nhin chung, mat ong hoa dira ¢ chat luong vuot
troi hon vé mit dinh dudng va hoat tinh sinh hoc,
trong khi mat hoa dira c6 ddc chiu anh hudng
manh cta qué trinh gia nhiét. Cac chi tiéu dugc
x4c dinh trong nghién ctru ¢ thé duoc sir dung
nhu céng cy hiéu qua trong kiém soat chat luong
va truy xudt ngudn goc ddi v6i cac san pham tir
hoa dtra trén thi truong.

LOI CAM ON

Nghién cuu nay do Truong Dai hoc Cong
Thuwong Thanh phé Ho Chi Minh bao tro va cap
kinh phi theo Hop dong so 23/HD-DCT, ky ngay
17 thang 01 nam 2025.

TAI LIEU THAM KHAO

[1]. Ngo-Hoang, D.-L. (2023). Coconut
flower - market potential and future forecast in

the coconut land (Ben Tre), Vietnam. SSRN
Electronic Journal, 67KO3K, 1 - 8. https://
doi.org/10.2139/ssrn.4394317

[2]. Sudha, R., Niral, V., Hebbar, K. B. &
Samsudeen, K. (2019). Coconut Inflorescence
Sap. Current Science, 116(11), 1809. https://
doi.org/10.18520/cs/v116/i11/1809-1817

[3]. Saraiva, A., Carrascosa, C., Ramos, F.,
Raheem, D., Lopes, M. & Raposo, A. (2023).
Coconut Sugar: Chemical analysis and nutritional
profile; health impacts; safety and quality control;
food industry applications. International Journal of
Environmental Research and Public Health, 20(4),
3671. https://doi.org/10.3390/ijerph20043671

[4]. Trinidad, T., Mallillin, A., Avena, E.,
Rodriguez, R., Borlagdan, M., Cid, K. B. &
Biona, K. (2015). Coconut sap sugar and syrup:
A promising functional food/ingredient. Acta
Manilana, 63, 25 - 32. https://doi.org/10.53603/
actamanil.63.2015.wgey3066

[5]. Da Silva, P. M., Gauche, C., Gonzaga, L.
V., Costa, A. C. O. & Fett, R. (2016). Honey:
Chemical composition, stability and authenticity.
Food Chemistry, 196, 309 - 323. https://
doi.org/10.1016/j.foodchem.2015.09.051

[6]. Alzahrani, H. A., Boukraa, L., Bellik, Y.,
Abdellah, F., Bakhotmah, B. A., Kolayli, S. &
Sahin, H. (2012). Evaluation of the antioxidant
activity of three varieties of honey from different
botanical and geographical origins. Global
Journal of Health Science, 4(6), pl91. https:/
doi.org/10.5539/gjhs.v4n6p191

[7]. Edo, G. 1, Onoharigho, F. O,
Akpoghelie, P. O., Akpoghelie, E. O., Agbo, J. J.,
Agoh, E. & Lawal, R. A. (2023). Natural honey
(raw honey): Insights on quality, composition,
economic and health effects: A comprehensive
review. Food Science and Engineering, 7(1): 265
- 293. https://doi.org/10.37256/fse.4220232713

[8]. Pham, T. N., Le, H. T., Vinh, N. Q.,
Toan, T. Q. & Phat, T. M. (2021).
Physicochemical properties, phenolic contents
and antioxidant activity of Vietnamese honey.
Journal of Research and Innovation in Food
Science and Technology, 10 (4), 427 - 438.
https://doi.org/10.22101/jrifst.2021.295084.1258

_[9]. Nguyen, T. Q. N, Kruzik, V,
Skorpilova, T., Javlirkova, Z., Pospiech, M., Anh,

74 NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 4/2026



KHOA HOC & CONG NGHE

L. T. H, Cizkova, H. (2024).
Physicochemical, sugar, and volatile profile
characterization of blong song, bidens, coffee,
and mint honeys originating from Vietnam.
Journal of Apicultural Research, 63(5): 946 -
958. https:// doi.org/ 10. 1080/00218839. 2024.
2378514.

[10]. AOAC (2000). Official Methods of
analysis. 17th edition. The association of

official analytical chemists. Gaithersburg, MD,
USA.

[11]. Nielsen, S. S. (2010). Phenol-sulfuric
acid method for total carbohydrates. In S. S.
Nielsen (Ed.), Food Analysis Laboratory Manual
(pp. 47 - 53). Boston, MA: Springer US.
https://doi.org/10.1007/978-1-4419-1463-7 6

[12]. Castro, R. M., Escamilla, M. J. & Reig,
F. B. (1992). Evaluation of the color of some
Spanish ~ Unifloral honey types as a
characterization parameter. Journal of AOAC
International, 75(3): 537 - 542. https://doi.org/10.
1093/jaoac/75.3.537

[13]. Ferreira, 1. C. F. R., Aires, E., Barreira,
J. C. M. & Estevinho, L. M. (2009). Antioxidant
activity of Portuguese honey samples: Different
contributions of the entire honey and phenolic
extract. Food Chemistry, 114(4): 1438 - 1443.
https://doi.org/10.1016/j.foodchem.2008.11.028

[14]. Bueno-Costa, F. M., Zambiazi, R. C.,
Bohmer, B. W., Chaves, F. C., Silva, W. P. D.,
Zanusso, J. T. & Dutra, 1. (2016). Antibacterial
and antioxidant activity of honeys from the state
of Rio Grande do Sul, Brazil. LWT, 65, 333 - 340.
https://doi.org/10.1016/j.1wt.2015.08.018

[15]. Benzie, 1. F. F. & Strain, J. J. (1999). [2]
Ferric reducing/antioxidant power assay: Direct
measure of total antioxidant activity of biological
fluids and modified version for simultaneous
measurement of total antioxidant power and
ascorbic acid concentration. In Methods in
Enzymology (299, 15 - 27). Elsevier. https://
doi.org/10.1016/S0076-6879(99)99005-5

[16]. Thakur, M., Gupta, N., Devi, D., Bajiya,
M. R., Sharma, R. & Sharma, D. (2022).
Variations in physicochemical characteristics of

honey: A review. The Pharma Innovation
Journal, 11(7S): 337 - 348.

[17]. Codex Alimentarius Commission
(2001). Report of the seventh session of the codex
committee on sugars. Joint Fao/Who Food
Standard Programme.

[18]. Pandiselvam, R., Manikantan, M. R.,
Binu, S. M., Ramesh, S. V., Beegum, S., Gopal,
M., ... Shil, S. (2021). Reaction Kkinetics of
physico-chemical attributes in coconut
inflorescence sap during fermentation. Journal of
Food Science and Technology, 58(9): 3589 - 3597.
https://doi.org/10.1007/s13197-021-05088-3

[19]. Kongkaew, S., Chaijan, M. & Riebroy,
S. (2014). Some characteristics and antioxidant
activity of commercial sugars produced in
Thailand, Current Applied Science and
Technology, 14(1): 1 - 9. https://1101.tci-thaijo.
org/index.php/cast/article/view/135496

[20]. Swasti, Y. R., Purwijantiningsih, E. &
Pranata, F. S. (2024). Antioxidant activities and
mutagenic compounds in coconut and palm
sugarfrom special region of Yogyakarta
Indonesia. Food Research, 8(4): 336 - 342.
https://doi.org/10.26656/1r.2017.8(4).251

[21]. Bogdanov, S., Liillmann, C., Martin, P.,
Von Der Ohe, W., Russmann, H., Vorwohl, G., ...
Vit, P. (1999). Honey quality and international
regulatory standards: Review by the International
Honey Commission. Bee World, 80(2): 61 - 69.
https://doi.org/10.1080/0005772X.1999.11099428.

[22]. Harif Fadzilah, N., Jaapar, M. F., Jajuli,
R. & Wan Omar, W. A. (2017). Total phenolic
content, total flavonoid and antioxidant activity of
ethanolic bee pollen extracts from three species of
Malaysian stingless bee. Journal of Apicultural
Research, 56(2): 130 - 135. https://doi.org/
10.1080/00218839.2017.1287996

[23]. Haryanti, P., Supriyadi, Marseno, D. W.
& Santoso, U. (2020). The changes of chemical
composition and antioxidant activity of coconut
sap during heating orocess. Rasayan Journal of
Chemistry, 13(03): 2010 - 2019. https://doi.org/
10.31788/RJC.2020.1335443

[24]. Moniruzzaman, M., Sulaiman, S. A.,
Azlan, S. A. M. & Gan, S. H. (2013). Two-year
variations of  phenolics, flavonoids and
antioxidant contents in acacia honey. Molecules,

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 4/2026 75



KHOA HOC & CONG NGHE

18(12): 14694 - 14710. https://doi.org/10.3390/ foodchem.2010.09.049

molecules181214694 [26]. Donoso-Bustamante, V., Osorio, E.,
[25]. Brudzynski, K. & Miotto, D. (2011). Arias-Santé, M. F., De Camargo, A. C., Rincon-
The recognition of high molecular weight Cervera, M. A., Amalraj, J., ... Araya-Maturana,

melanoidins as the main components responsible R. (2025). Antioxidant activity of sinapic acid
for radical-scavenging capacity of unheated and anilides: DPPH, ABTS, FRAP, electrochemical
heat-treated Canadian honeys. Food Chemistry, and theoretical analysis. LWT, 222, 117656.
125(2): 570 - 575. https:// doi. org/10. 1016/j. https://doi.org/10.1016/j.1wt.2025.117656.

STUDY OF THE PHYSICOCHEMICAL PROPERTIES AND ANTIOXIDANT ACTIVITY OF
COCONUT FLOWER HONEY AND CONCENTRATED COCONUT FLOWER NECTAR
FROM BEN TRE PROVINCE (FORMER), NOW VINH LONG PROVINCE
Nguyen Thi Quynh Nhu', Tran Van Nguyen3’ . Nguyen Thi Ngoc Quynh2

"Faculty of Food Science and Technology,
Ho Chi Minh city University of Industry and Trade
Faculty of Tourism and Culinary Arts,
Ho Chi Minh city University of Industry and Trade
3 Faculty of Chemical Engineering, Ho Chi Minh city University of Technology
*Viet Nam National University Ho Chi Minh City
Abstract

This study compared the physicochemical properties, bioactive compounds, and antioxidant
capacity of two coconut-flower-derived products from Vinh Long province (formerly known as
Ben Tre province): coconut blossom honey and concentrated coconut blossom nectar. Twelve
samples (n = 6 per group) were analyzed for moisture content, free acidity, 5-
hydroxymethylfurfural (HMF), diastase activity, total sugars, saccharose, Pfund color, total
phenolics, total flavonoids and antioxidant activity (DPPH and FRAP assays). The two products
differed significantly in most parameters. Coconut blossom honey showed lower moisture (18.3%)
and saccharose (4.8%), measurable diastase activity (3.0 °DN), higher phenolic-flavonoid levels
and stronger DPPH radical scavenging activity. In contrast, concentrated coconut blossom nectar
exhibited much higher HMF (174.2 mg/kg) and saccharose (45.7%), darker color (123.5 mmPfund)
and higher FRAP values, indicating a strong influence of the thermal concentration process.
Principal component analysis (PCA) clearly separated the two product groups; HMF, saccharose,
diastase, DPPH, total phenolics and total flavonoids were identified as key discriminant indicators
for product identification and quality control.

Keywords: Coconut honey, coconut honeydew, physicochemical properties, antioxidant capacity.
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DU LIEU SO THO1 GIAN THUC
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TOM TAT

Nghién ctru ndy phén tich qua trinh chuyén ddi sb trong cong tac quan 1y méi truong nudc tai Viét Nam
thong qua viéc nghién ctru h¢ thong vin ban quy pham phap luat, voi trong tdm la Luat Bao vé€ moi
truong nam 2020 va Luét Tai nguyén nudc ndm 2023. Bang phuong phap phan tich chinh sach,
nghién clru lam sang t6 su thay do6i cin ban trong tu duy 1ap phap tur kiém soat nong do 6 nhiém
don thuan qua lay mau dinh ky sang kiém soat tong tai lwong dua trén hé thong quan tric ty dong,
lién tuc va dir liéu thoi gian thyc. Pong thoi, 1am rd nguyén tac xac dinh tong tai luong, thong qua
viéc tich hgp nong d6 chat 6 nhiém va luu luong xa thai. Két qua nghién ctru chi ra rang, viéc ban
hanh Nghi dinh s6 05/2025/ND-CP va Quy chuan ky thuat Quéc gia méi vira chudn hoa dir liéu
dau vao, vira cung cap co sé phap 1y Vung chic cho co ché xur phat vi pham hanh chinh dya trén
chimg ctr dién tir. Nghién ctru cho thay, viéc tich hop dir liéu quan trac ngudn thai va moi trudng
xung quanh vao hé théng co s& dit liu qudc gia thong nhat 1a giai phap then chét dé chuyén dich tir
ung pho su b thu dong sang kiém soét chu dong nguon 6 nhiém, phuc vu hiéu qua cho quan tri stc
chiu tai luu vyc séng va phat trién kinh té tudn hoan.

Twr khoéa: An ninh nguon nuoc, dir liéu so, Ludt Bao vé moi truong, quan trac tw dong, quan tri

nwoc thong minh.

1. DAT VAN BE

An ninh ngudn nuéc va kiém soat 6 nhiém
mo6i truong nude dang tré thanh nhimg thach thire
an ninh phi truyen thong nghiém trong nhit doi
v6i su phat trién bén viing toan cau [1]. Trong ky
nguyén coéng nghiép 4.0, tu duy quan ly tai
nguyén nudc trén thé gi¢i dang ching kién cudc
cach mang vé phuong phap luan: Chuyén dich tir
mo hinh gidm sat thu dong, dinh ky sang mo6 hinh
quan tri chu dong, thoi gian thuc dua trén dir li€u
s6 [2, 3]. Pdi vo1 Viet Nam, quéc gia dang trong
giai doan tang téc cong nghiép héa nhung dong
thoi phai ddi mit voi nguy co suy thodi ngudn
nudc mat nghiém trong tai cac luu vyc song lon
[4], viéc hién dai héa khung phap 1y v& quan tric
moi truong khong chi 1a yéu cau ky thuat ma con
12 ménh 1énh chinh trj dé bao dam chat lugng
cudc sdng nguoi dan. Budc ngodt mang tinh nén
tang cho qua trinh chuyén dbi nay chinh 13 sy ra
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doi cua Luat Bao v¢ méi truong nam 2020 [5],
van ban lut lan dau tién quy dinh mot cach hé
thdng vé quan tric moi truong nhu mot cong cu
giam sat hitru hiéu va minh bach hoa thong tin.
Luat da dit nén mong phap 1y cho viée bét budc
lap dat hé thong quan trac nudc thai ty dong, lién
tuc dbi voi cac nguon thai 16n, thay vi chi dya
vao viéc ldy mau thi cong dinh ky vén tiém an
nhiéu rai ro vé sai sb va tiéu cuc.

Dé cy thé hoa tu duy nay, Chinh phu va céac
Bo chuyén nganh da ban hanh mdt loat cac van
ban dudi ludt, tao nén mot hanh lang phap ly
déng bd va chiat ché. Cu the Nghi dinh s0
08/2022/ND-CP[6] va Nghi dinh s0 05/2025/ND-CP
[7] stta d6i Nghi dinh s6 08/2022/ND-CP [6] da
quy dinh chi tiét vé dbi tuong, tan sudt va thong
sO quan trac nudc thai. Diém tién bo cua Nghi
dinh s6 05/2025/ND-CP [7] la viéc phan cap
manh mé quyen han thdm dinh va giam sat h¢
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thdng quan tric cho dia phuong, dong thoi tich
hop chat ché quy trinh van hanh thtr nghiém cong
trinh xr 1y chit thai véi dit liéu quan tric truc
tuyén, dam bao nudc thai dau ra phai dat chuan
trudce khi xa ra moi truong tiép nhan.

V& mat tiéu chuan k¥ thuat, Viét Nam da
thiét 1ap duoc hé théng thudc do chuin muc
thong qua Théng tu s6 01/2023/TT-BTNMT [8],
ban hanh Quy chuan k¥ thuit Quéc gia vé chat
lugng méi truong xung quanh. Bo quy chuan nay
(bao gdm QCVN 08:2023/BTNMT vé chat lugng
nudc mat) khong chi cép nhat cac gioi han cho
phép cua cac chat 6 nhiém theo hudng tiém can
quoc té ma con quy chuan héa phuong phap quan
tric dé dam bao tinh dong nhat cua dit liéu. Pang
cht y, ndam 2025 danh dau sy mo rong pham vi
giam sat sang cac thanh phan méi trudng lién
quan mét thiét véi nudc mit thong qua Thong tu
s6 01/2025/TT-BNNMT [9] ctua Bo Nong nghiép
va Moi trudong. Viéc hoan thién Quy chuan ky
thuat Qudc gia vé chét luong trim tich (QCVN
43:2025/BNNMT [10]) giup hoan thién viéc danh
gi4 tinh trang cta cac dong song, noi ma cac chat
6 nhiém tich tu lau dai (nhu kim loai ning) duoc
giam sat chat ché hon.

Hon nita, xu hudng sd hoa cong tac quan 1y
dugc thé hién rd qua viéc ung dung cong nghé
vién tham. Thong tu sb 41/2024/TT-BTNMT [11]
quy dinh k¥ thuat van hanh hé thong co s dir liéu
anh vién tham qudc gia dd md ra co hoi sir dung
dir liéu vé tinh dé giam sat dién bién chat lugng
nudc va su ¢b 6 nhiém trén dién rong, bo tro hiéu
qua cho cac tram quan tric mat dat. Su két hop
giita dir liéu quan tric ty dong tai ngudn va dir
liéu quan tric moi truong xung quanh tao thanh
mot hé sinh thai dir liéu 16n, phuc vu dic lyc cho
cong tac ra quyét dinh. Tuy nhién, thuc tién trién
khai cho thiy, qua trinh chuyén dich tir thu cong
sang sO hoa dang gip phai nhitng thach thirc 16n
vé chi phi dau tu, su thiéu dong bd trong cong
nghé két ndi va nang luc phan tich dir liéu tai cac
cap quan ly dia phuong. Cac quy dinh vé chia sé
dt liéu du da ban hanh nhung viéc khai thac gia
tri thong tin dé du bao, canh bao 6 nhidm van con
han ché. Trong bdi canh d6, nghién ctru nay duoc
thuc hién nham muc tiéu: (1) Phan tich ciu trac
khung phép 1y vé quan tric chat luong nudc mit
va nudc thai tai Viét Nam giai doan 2020 - 2025;
(2) Thao luan xu hudéng chuyén doi tir giam sat

thii cong sang hé thong quan trac ty dong, lién tuc
dudi tac dong ciia Nghi dinh s6 05/2025/ND-CP
[7]; (3) Dé xuit cac giai phap hoan thién co ché
quan tri dir liéu tich hop. Trong do, nghién ctru
nhan manh viéc két hop gitra quan trac dinh ky
tram tich (von c6 tinh chat khong lién tuc) véi dir
liéu quan tric tu dong chat luong nudc dé hinh
thanh hé théng dit liéu tin cay, gitp nang cao hi¢u
qua bao vé va quan tri an ninh ngudn nudc. Két
qua nghién ctru sé gép phan hoan thién chinh
sach moi truong, hudng té1 muc ti€u quan ly
nude thong minh va bén vimng.

2. PHUONG PHAP NGHIEN CUU

Nghién ctu nay van dung khung phan tich
chinh sach dya trén phuong phdp so sanh qua
trinh chuyén doi sd trong linh vic quan trac moi
truong nude. Dir licu dau vao duoc sang loc tir hé
thong van ban quy pham phap luat giai doan tir
niam 2020 dén nim 2025, bao gdbm: Luat Bao vé
moi truong nam 2020 [5], Luat Tai nguyén nudc
niam 2023 [12] va cac vin ban hudng dan thi hanh
nhu Nghi dinh s 05/2025/ND-CP [7]. Trong tim
nghién ctru con thao luan vé cac QCVN vé chat
lwong nudc mat va tram tich v6i ning lyc ha tang
thyc té tai dia phuong. Thong qua qué trinh phan
tich va danh gia, nghién ctru dinh vi cac thach
thirc vé cong nghé két ndi dir liéu va co che tai
chinh khi chuyén dich tir mé hinh lay mau tha
cong dinh ky sang hé théng quan tric tu dong
thoi gian thuc. Cach tiép cin nay gitp nhan dién
nhitng thach thirc trong quan tri dir liéu 16n, tur do6
dé xuét cac giai phap kién tao hé sinh thai quan
trac thong minh va bén ving.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chuyén biét héa va chuin héa hé
thong tiéu chuin ky thuit phuc vu quan tri dir
lidu s6

Su thay ddi can ban nhat 13 & cach tiép can
dbi véi chat luong nudc mat. Luat Bao vé moi
truong nam 2020 [5] va Luét Tai nguyén nudc
nim 2023 [12] déu nhin manh dén nguyén tac
quan 1y dua trén sirc chiu tai cia moi trudng tiép
nhan. Cu thé hoa nguyén tic ndy, Thong tu so
01/2023/TT-BTNMT [8] ban hanh QCVN
08:2023/BTNMT vé chat luong nudc mit da thay
thé cach phan loai myc dich sir dung trudc day
bang tu duy bao vé strc khoé con ngudi va hé sinh
thai thuy sinh. Thay vi chi dua ra mot con sb gi6i
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han chung, QCVN mdi yéu cau xac dinh gia tri
gi61 han dya trén muc ti€u bdo v¢ cu thé cua tung
doan song. Piéu ndy c6 y nghia 16n dbi véi hé
thdng quan tric ty dong: Cac tram quan tric
online khong chi truyén vé dir liéu thd (ndng do
mg/L) ma hé théng phdn mém trung tdm s& tur
dong d6i chiéu dir liéu d6 voi "ngudng chiu tai"
ddc thu cua timg luu vuc dé dua ra chi sé chat
lugng nudc (WQI) theo thoi gian thuc. Pay la
budc chuyén mang tinh dot pha tir viéc c6 dir liéu
sang hiéu dir liéu.

D6i voi ngudn thai (nude thai cong nghiép
va d6 thi), Nghi dinh s6 05/2025/ND-CP [7] da
thiét 1ap mot hang rao k¥ thuat kép phuc vu cong
tac kiém soat 6 nhiém. Thir nhét, tiéu chudn ky
thuat vé nudc thai duge phan héa dya trén dac
thu vung tiép nhan. Nghi dinh cho phép co quan
quan 1y dia phuong (UBND cip tinh) ban hanh
cac quy chuan ky thuat dia phuong nghiém ngit
hon quy chuan quéc gia trong trudng hop luu
vuc song da vuot ngudng suc chiu tdi moi
truong. Tha hai, viéc gidm sat khong chi dua
vao nong do (C) ma chuyén sang kiém soat tong
tai lugng (L). Nguyén tic xac dinh tong tai
lugng dugc thyc hién thong qua viéc tich hop
déng thoi gid tri néng do tic thoi va luu lugng
x4 thai (Q) thoi gian thuc theo cong thitc L = C
x Q. Trong do, cac tram quan trac nude thai tu
dong (CEMS) bat budc phai do dac luu lugng
v6i @6 chinh xac cao va sai s ki thuat tdi thiéu.
Su tich hop nay ngin chin triét dé hanh vi "pha
lodng nudc thai" dé d6i pho véi nong do gidi
han cho phép, vén 1a mot 16 hong 1on cua
phuong phap 1dy mau thi cong trudc day. Dir
liéu tir CEMS tro thanh bang chung co gia tri
phép 1y dé thyc thi co ché xur phat hodc 4p dung
phi bao vé moi truong theo nguyén tic "Nguoi
gdy 6 nhiém tra tién".

Mot van dé hoan toan méi trong giai doan
nam 2025 la viéc chuan héa quy trinh quan tric
chat lugng tram tich. Trong khi nuéc mit phan
anh tinh trang 6 nhiém tac thoi (d& bién dong
theo dong chay), thi trAm tich 13 noi luu gitr lich
str 6 nhiém tich tu qua nhiéu nam, dic biét 1a cac
kim loai ning va chat 6 nhiém hitu co kho phan
huy (POPs). Thong tu sé 01/2025/TT-BNNMT
[9] cua Bo Nong nghi€p va Mo6i trudng ban hanh
Quy chuén k¥ thuat Qubc gia vé chat luong tram
tich nudc ngot, nudc man va nude lo di lap day
khoang tréng ky thudt ndy. Viéc chuan hoa
phuong phap léy mau va phan tich tram tich Ia
rit quan trong dé danh gia rai ro sinh thai dai
han - diéu ma cac tram quan tric nudc mit
online chua thé thuc hién duoc. Su két hop gitta
dir liéu bién thién nhanh (nuéc mat tu dong) va
dir liéu tich lity cham (tram tich dinh ky) tao nén
mot blrc tranh toan canh vé tinh trang ngudn
nude, hd tro dic luc cho cdc md hinh dy bao lan
truyén 6 nhiém.

Cubi cung, tiu chuan ky thudt trong ky
nguyén s6 khong chi 1a tiéu chuin héa hoc ma
con la tiéu chuan tin hoc. Thong tu sb
15/2023/TT-BTNMT [13] quy dinh vé cung cip,
chia sé thong tin dit li¢u quan tric da dat ra cac
yéu céu khit khe vé dinh dang dir liéu, giao thirc
truyén tin va bao mat dir liéu. Sy chuan hoa nay
giai quyét bai toan khi hang tram tram quan tric
tir cac nha cung cp thiét bj khac nhau (Purc, Nhat
Ban, Hoa Ky...) déu c6 thé tuong thich khi truyén
dit liéu vé trung tdm diéu hanh théng minh (I0C)
cua S¢ va Bg. Tom lai, qua trinh chuyén biét hoa
tiéu chuan k¥ thuat khong chi nhdam nang cao rao
can mdi truong ma thyc chat 1a qua trinh lam
sach va chuan hoa dir liéu ngay tir ngudn. Pay 1a
nén mong khong thé thiéu dé xay dung hé sinh
thai quan tri nudc thong minh.

Bang 1. Chuyén dich md hinh quan 1y chat lwong nudc Viét Nam:
Tw tlep can tinh sang quan trij tich hop 50

Mo hinh gidm sat truyén

Mo hinh quan tri s6 tich hop

Tac dong dén quan tri

QCVN cii (vi du: QCVN
08-MT:2015/BTNMT
[15])

Tiuchi | 5o (truee nam 2023) (giai doan 2023 - 2025) | dit liéu va chuyén ddi sb
Co so Luat Bado vé moi truong | Luat Bdo vé moi truong nam | Phap ly hoa chung ctir
phap 1y nam 2014 [14]; cac 2020 [5]; Luat Tai nguyén dién tir va dir li€u thoi

nudc nam 2023 [12]; Thong
tu $6 01/2023/TT-BTNMT
[8]; Nghi dinh s
05/2025/ND-CP [7]

gian thuc
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Nong d6 chét 6 phiém
(C) don thuan

Kiém soat
nguon thai

Kiém soat tong tai luong (L)
thong qua CEMS

Ngan chan hanh vi pha
loang; tinh toan chinh
xac han ngach xa thai

Phén loai cting nhéc

Gi4 tri gidi han xac dinh dya

Cho phép thuat toan tinh

Phan vung trén suc chiu tai va muc tiéu toan WQI thoi gian
chét lugng (AL, t?;ﬁ Erul, \]?jc) cho bao v¢ cu thé (QCVN thuc theo tirng phan
: 08:2023/BTNMT [9]) doan song
. C A . Xay dung mo hinh rui ro
Pham vi Giam sat nudc mat Tzrcl}ll(}wlgfngg l‘izlii?}flclglm sinh thai da chiéu
giam sat (tc thot) y y (khoéng gian 3D

trAm tich A
(tram tich) va thoi gian)

Béo cao thu cong hoac

iao thic dir . \
Giao thic dix file Excel roi rac; bao

lidu

Chuan hoa JSON/XML, bao
mat da lérp, chit ky s6
(Thong tu s6 15/2023/TT-

DPdng bo hoa dit licu
quoc gia; dam bao tinh

mat thap BTNMT [13]) toan ven cua dir liéu
A Déi chiéu thong s dé xir | Du béo, canh bédo sém va hd | Chuyén tir "phan tng su
Muc tiéu . , £, a " " A \
wan tri phat hanh chinh tro ra quy¢t dinh quy hoach vu" sang "kién tao va
q : (thu dong) (chu dong) phong ngura"

3.2. Thé ché héa ha tang quan tric s6 va co
ché tich hop dir liéu thoi gian thue

Budc ngoat 16n nhit trong tu duy lap phap la
viéc chuyén trach nhiém quan trac tir Nha nudc
sang chi ngudn thai va tir khuyén khich sang bat
budc. Theo quy dinh tai Luat Bdo vé moi trudong
nim 2020 [5], cac du 4n c6 nguy co gdy 6 nhiém
moi trudng mirc trung binh trd 1én bat budc phai
lap dat hé théng quan tric nuéc thai tu dong,
lién tuc. Quy dinh nay duogc cu thé hoéa va that
chat hon tai Nghi dinh s6 05/2025/ND-CP [7]
(sita ddi Nghi dinh s6 08/2022/NB-CP [6]).
Theo do6, pham vi dbi tugng phai lap dit tram
quan tric ty dong khong chi dua trén luu luong
xa thai ma con dya trén yéu to nhay cdm ctia moi
truong tlep nhan. Piém tién bd vuot bac cua
Nghi dinh nay 1a yéu cau tich hop thiét bi 1ay
mau tu dong. Khi hé thdng phat hién thong sb
vuot ngudng quy chuan (vi du: COD hodc amoni
ting dot bién), thiét bi s& ty dong lay va luu mau
nude vao ta lanh bao quan dé phuc vu cong tac
hau kiém. Co ché nay loai bé hoan toan kha
nang can thiép, sua ddi s6 lidu, dam bao tinh
khéach quan cua dit liéu dau vao.

Thach thirc 16n nhit cua dit liéu 16n trong
moi truong khong phai 14 thu thap ma 1a két ndi
va xéc thuc. Trude day, dir liéu quan tric thudng

Nguoén: Téc gid tong hop.
bi phan manh, luu trir cuc bd tai doanh nghiép
hoac S& Tai nguyén va Moi truong (nay 1la S&
Noéng nghiép va Méi truong), tao ra cac dir liéu
don 1¢. Dé giai quyét van dé nay, Thong tu so
15/2023/TT-BTNMT [13] quy dinh vé cung cap,
chia sé thong tin, dir liéu quan tric tai nguyén va
mdi truong da thiét lap mot kién trac két ndi dix
liéu thong nhét trén toan qudc. Vin ban nay phap
1y hoa giao thirc truyén tin (FTP/sFTP) va ciu
trac tép dir liéu (JSON/XML), yéu cau dir liéu tur
tram quan trac co sO phai dugc truyen truc t1ep vé
S¢& Nong nghiép va Moi truong va tor S6 Nong
nghiép va Méi truong truyén vé Bo Nong nghiép
va Moi truong trong thoi gian thue (46 tré khong
qua 5 phat). Quan trong hon, Thoéng tu sb
15/2023/TT-BTNMT [13] yéu_ cau ap dung chir
ky s6 cho ting gbi dit liéu truyén di. Piéu nay co
y nghia phap 1y quan trong: Dit li€u dién tir sau
khi duoc ky s6 s& co gia tri ching cu tuong
duong véi bién ban quan tric gidy. Co quan quan
Iy nha nude cé quyén sir dung dir liéu nay dé xir
phat vi pham hanh chinh "ngu6i" ma khong can
phai t6 chirc doan thanh tra truc tiép lay mau lai,
trir truong hop dit liéu ¢ dau hiéu bat thuong vé
ky thuat.

Bén canh céc cam bién do thong sb 1y - hoa,
hé¢ thong phép luat hién hanh cling coi camera
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giam sat la mot thanh phﬁn bit budc cia tram
quan tric. Theo Nghi dinh sé 08/2022/ND-CP
[6], hinh 4nh camera phai bao quat dugc ctra xa
va hé thong xur 1y, dam bao giam sat tryc quan
24/7. Dit liéu hinh anh nay két hop véi sd liéu do
dac tao thanh bang chimg kép. Pic biét, Luat Tai
nguyén nuoc nam 2023 [12] va Luat Bao vé moi
truong nam 2020 [5] déu thuc day quyén tiép can
thong tin cua cong ddéng. Cac bang dién tir hién
thi chi s6 chat lugng nude (VN_WQI) tai cac khu

vuc cong cong va trén cong thong tin dién tir gitp
nguoi dan tham gia vao qué trinh giam sat. Su
minh bach nay tao dp luc x@ hdi budc doanh
nghi¢p phai tudn thu quy dinh moi truong nghiém
tac hon. Co6 thé thay, viéc thé ché hoa ha ting
quan tric sd da chuyén doi phuong thirc quan 1y
tir "tién kiém" (cap phép xa thai dua trén ho so)
sang "hau kiém thoi gian thuc" (gidm sat dua trén
dr li€u online). Bang 2 so sanh su khac biét co
ban gitra hai m6 hinh quan tri nay.

Bang 2. So sainh mo hinh quén tri méi trudng nudc

Mo hinh giam sat truyén

Tiéu chi théng (thi cong)

Mo hinh quan tri s6 tich
hop (tw dong)

Gia tri phap 1y va hiéu
qua quan ly

Lay mAu dinh ky (vi du: 3
thang/lan); phu thudc vao
con nguoi

Thu thap dir liéu

Cém bién do lién tuc (vi
du 5 phut/lan);
tu dong 100%

Khac phuc “dieém mu”
thoi gian; loai bo sai
s0 chu quan

Cao (vai ngay dén vai tuan

DQ tré thong tin qua phﬁn tiCh PTN)

Thap (thot gian thyc);
do tré truyén tin
<5 phut

Canh bao sém va ung
pho su co tic thoi

Dé bi,dfl)i pho (pha loang,
tat may khi doan
kiém tra dén)

Kiém soat gian lan

Tich hop camera 24/7
va may lay mau tu dong
niém phong

Tao bang chung khach
quan, ngan chan can
thiép vao so liéu

Roi rac, luu trit thd cong
trén gidy hodc file Excel
cuc bd

Két nd1 dir lidu

Lién thong: Doanh
nghiép — S& — BO
(FTP/sFTP)

Hinh tha‘mh co so dir
li¢u qudc gia; phuc vu
phan tich xu hudng

Bién ban hién truong gidy

Dt liéu dién tir
c6 chir ky so

Co s6 dé xir Iy phat
ngudi; giam chi phi

Vai tro cong don LA T
ong dong c6 két luan thanh tra)

(Luat Bao v¢ moi
truong nam 2020 [5])

Chung cu phap 1y bt g 1A (Thong tu sd X
c6 chir ky cac bén 15/2003/ TT-BINMT tha?rlllrf{;g;) tra
[13]) '
Cong khai VN-WQI < \ , .
Han ché (chi tiép can khi truc tuyén Téang cudng tinh minh

bach va giam sat
xa hoi

3.3. Thiét 1ap co ché giam sat chat lwong
nuwéc mit va tram tich theo tw duy quan tri sirc
chiu tai luvu vue

Co s phap 1y nén tang cho su chuyén dich
nay la Luat Bdo v€ mdi truong nam 2020 [5] va
Luat Tai nguyén nudc nam 2023 [12], trong do
yéu cau viéc quan ly chat luong nuéc phai gin
lién véi muc dich sir dung va chirc ndng cua
ngudn nudc. Cu thé hoa tu duy nay, Thong tu sb

Nguon: Tdc gid téng hop.
01/2023/TT-BTNMT [8] ban hanh Quy chuin k¥
thuat Qudc gia vé chét luong nuéc mat (QCVN
08:2023/BTNMT) da loai bd cach phan loai cung
nhic cii (A1, A2, B1, B2) dé thay thé bang co ché
xac dinh gid tri gidi han linh hoat dya trén muc
tiéu bao vé cu thé cua timg doan song. Diéu nay
c6 ¥ nghia chién luoc d6i voi cong tac quy hoach
luu vuc song. Thay vi ap dat mot ngudng quy
chuan chung, co quan quan 1y nha nuéc st dung
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dir liéu quan tric dé phan vung chirc ning dya
trén dac thu sinh thai dia phuong. Vi du, doan
song chay qua khu bao ton thién nhién s& ap
dung ngudng bao vé nghiém ngit nhat d6i véi
cac chi sé sinh hoc, trong khi doan song chay
qua khu cong nghiép tap trung c6 thé chip nhan
ngudng ndi 1ong hon nhung van phai dam bao
khong gdy chét hé sinh thai thuy sinh. Dit liéu tir
mang ludi quan trac ty dong tré thanh dau vao
khong thé thiéu dé cap nhat ban do phan ving
nay theo thoi gian thyc, gitip nha quan 1y diéu
chinh quy hoach linh hoat ung véi cac bién dong
cta bién d6i khi hau.

Mot bude tién dot pha trong cau trac quy
dinh giai doan nay la sy mé rong pham vi giam
sat tir cOt nudc sang tang day. Thuc té, chat luong
nudc mit thuong bién dong nhanh va chiu anh
hudng tuc thoi cia thuy van, nén chua phan anh
toan dién muc do 6 nhiém tich liiy. Trong khi do,
tram tich 13 noi ¢ thé luu giir lich sir 6 nhiém,
dic biét 1a cac chat doc hai bén vimg nhu kim
loai nang (Hg, Pb, Cd), hay cac hop chét hitu co
khé phan huy (POPs) [16, 17]. Su ra doi cua
Théng tu s6 01/2025/TT-BNNMT [10] ban hanh
Quy chuan ky thuat Qudc gia vé chat luong tram
tich 1a manh ghép then chdt dé hoan thién cong
tac gidm sat. Viéc bat budc quan tric tram tich
dinh ky tai cac luu vuc song trong diém va vung
cura séng ven bién cung cip co so dir liéu quan
trong dé phén tich rai ro sinh thai dai han - diéu
ma cac tram quan tric nudc mat tu dong chua
thé dap ung duoc. Su két hop giira dir liéu bién
thién nhanh (quan trac nudc mat) va dir licu tich
lay cham (tu quan tric trAm tich) tao ra co ché
giam sat 4 chiéu (khong gian 3 chiéu va thoi
gian), giup nhan dién sém cac nguy co 6 nhiém
tiém 4n ma céac chi s6 1y hoa co ban trong nudc
c6 thé bo sot.

Muc tiéu cudi cing cta viéc giam sat chat
lugng moi truong xung quanh khong chi 1a dé
biét ma 13 dé hanh dong. Nghi dinh sb
05/2025/ND-CP [7] (sta d6i Nghi dinh s
08/2022/ND-CP [6] da thé ché héa nguyén tic
quan tr1 dua trén strc chiu tdi moéi trudng vao quy
trinh cAp phép moi trudng. Dé hién thyc hoa diéu
nay, tai luong t6i da cua timg thong sd chat lugng
nude ddi voi tung doan song cu thé duoc xac
dinh 1am cin cr khoa hoc dé phan bd han ngach
xa thai cho cac doanh nghiép. Trong do, tai luong
t6i da dugc tinh toan dua trén quy chuan ky thuat

va dic tinh thity vin cta ngudn nudc tiép nhan
thong qua cong thirc [18]:

Lig= Cqe X Qsx 86,4

Trong do: Cq la gia tri gi6i han cua thong sO
chit lvong nuéc mit theo quy chudn ki thuat vé chét
lugng nude mat (mg/l); QS 1a luu luong dong chay
cua doan song danh gia (m /s); gia tri 86,4 1a hé so
chuyén d6i thU: nguyén (dugc chuyén dbi tir don vi
tinh 1a mg/l, m*/s thanh don vi tinh 14 kg/ngay).

Theo d6, dir liéu quan tric mdi trudng xung
quanh 1a can ctr phap 1y dé quyét dinh viéc cp
phép moéi truong cho cac du an dau tu méi.
Trong truong hop dir liéu quan trac (tich hop ca
nudc mit va tram tich) cho thay luu vuc song da
vugt ngudng suc chiu tai hoac khong con kha
nang tu lam sach, co quan quan 1y c6 quyén tir
ch01 tiép nhén cac dy an phat thai mdi hodc yéu
cau cac nguodn phét thai hién hitu phai ap dung

cong nghé xir 1y tién tién nham cat giam tai
lugng (nhu tai st dung nude thai hoac thuc hién
co ché xa thai béng khong). bay la su lién két
chit ché giita hé thong quy chuan 'k thuat bat
budc ap dung va hoat dong quan tric ngudn thai
phuc vu muc dich kiém soat tuan thd, tao nén
mot chu trinh quan tri khép kin: D&t liéu moi
truong xung quanh xac dinh han ngach xa thai,
han ngach x4 thai dinh hudéng lya chon cong
nghé xir 1y ctia doanh nghiép; dir liéu quan tric
ngudn thai kiém chung mirc do tuan thu quy
chuan k¥ thuat va hidu qua cudi cung 1a cai thién
chat lugng moi truong nén. Tém lai, thong qua
viéc hoan thién hé théng quy chuan ky thuat vé
nudc mit va tram tich, khung phéap 1y Viét Nam
da chuyén dich tir tu duy tng phd su cb sang
quan tri chat luong nudc dua trén dir liu, dat
suc khoe h¢ sinh thai dong soéng vao trung tam
clia cac quyét dinh phat trién kinh té - x3 hoi.

3.4. Chuyén doi phuwong thirc thuc thi
phap luit thong qua co che xir phat dua trén
dir liéu quan trac so

Su thay doi vé ban chat trong cong tac thuc
thi bit dau tir Luat Bao vé moi truong nam 2020
[5], trong d6 1an dau tién quy dinh dir liéu tir hé
théng quan tric moi truong tu dong, lién tuc dugc
str dung 1am can cir phap 1y dé xur 1y vi pham.
Quy dinh nay da pha bo rao can phap 1y 16n nhat
trude day, khi doanh nghiép thuong chdi bo trach
nhiém bang cach d6 18i cho sai sb thiét bi. Dé
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dam bdo tinh xéac thuc va gia tri chimg cur cia dix
liéu sd, Nghi dinh s 05/2025/ND-CP [7] va
Thong tu s6 15/2023/TT-BTNMT [13] di thiét
lap mot quy trinh xac thuc kép. V& mat k¥ thuat,
cac tram quan tric phai dugc kiém dinh, hiéu
chuan dinh ky va dir liéu truyén di phai duoc xac
thuc bang chir ky sd. V& mat hién trudng, viée
niém phong thiét bi 1dy mau ty dong két hop véi
hé thong camera giam sat 24/7 dam bao ring,
mau nudce luu tai tram 1a dai dién trung thuc cho
thoi diém xay ra vi pham. Khi h¢ théng quan tric
ty dong phat hién thong sd vuot ngudng quy
chuan (QCVN), thiét bi 14y méu s& ty dong kich
hoat dé luu giit mau dbi ching phuc vu cong tac
hau kiém tai phong thi nghiém. Su twong thich
giita két qua phan tich mau luu va dir liéu online
tao thanh biang chimg dién ti, doanh nghiép
khong con co s¢ dé khiéu nai.

Co ché thuc thi duge cu thé hoa manh mé qua
Nghi dinh sé 45/2022/ND-CP [19] quy dinh vé
xu phat vi pham hanh chinh trong linh vuc bao vé
moi truong. Nghi dinh nay cho phép co quan
chtic nang st dung dit li€u, hinh anh tir phuong
tién, thiét bi k¥ thuat nghiép vu dé xac dinh hanh
vi vi pham. Sy chuyén dich nay gitp glam tai
dang ké ap luc cho by may thanh tra, klem tra.
Thay vi trién khai cac doan kiém tra dot xuat von
ton kém nguodn luc va d& bi ro ri thong tin, co
quan quan 1y nha nude ¢o thé thuc hién gidam sat
tap trung tai cac trung tim diéu hanh thong minh
(IOC). Khi phat hién cic chi sé6 6 nhiém bat
thuong keo dai vuot ngudng cho phép, hé thong
s& tu dong thiét 1ap hd so vi pham dién tir. Pidu
nay tao ra hiéu ung ran de thuong truc, bude cac
co s& phat thai phai duy tri van hanh hé thong xir
1y chat thai 6n dinh va lién tuc 24/7.

Bén canh ché tai hanh chinh, cong cu quan 1y
dua trén 4p lyc du luan va trach nhiém xa hoi
cling dugc phat huy hi¢u qua. Viéc cong khai chi
s6 chat luong nudc va danh sach cac co sé giy 0
nhiém nghiém trong trén cong thong tin dién tir
theo quy dinh cua Luat Tai nguyén nudc nam
2023 [12] tao ra rui ro danh tiéng d6i véi doanh
nghiép. Trong bdi canh cac yéu cau vé ESG (Mai
truong - Xa hoi - Quan tri) ngdy cang khit khe tir
phia nha du tu va ddi tac quoc té, viée dir ligu vi
pham bi cong khai trén hé thong qudc gia co the
gay thiét hai kinh té 16n hon ca cac khoan tlen
phat. Nhu vay, viéc phéap 1y hoa dit liéu quan tric

da chuyén trang thai quan 1y tir tuan thu thy dong
sang tu giac tuan thu. Hé thong phap ludt moi
truong hién nay khong chi don thuan 1a cong cu
trimg phat, ma trd thanh nén tang giam sat minh
bach, noi moi hanh vi xa thai déu dé lai diu bang
cac “dau chan s6” khach quan va chinh xac.

3.5. Tich hop dir liéu quan tric lién nganh
phuc vu cong tic quy hoach va xtc tién dau
tu xanh

Gia tri quan trong cia hé théng quan trac sb
khong chi dimg lai & viéc kiém soat tun tha va
xtr phat vi pham hanh chinh ma con 1a cong cu
then chdt phuc vu quan tri moi truong vi mo.
Phan tich Luat Tai nguyén nudc nam 2023 [12]
cho thdy mét tu duy quan Iy méi vé an ninh
ngudn nudc, trong d6 yéu cau bit budc phai tich
hop dit liéu quan tric chat luong nude voi dir liéu
thity vin va thuy loi vao hé thong thong tin tai
nguyén nudc qudc gia.

Su dong bd hoa co s¢ dir liéu nay cho phép
cac nha hoach dinh chinh sach xay dung cac ban
d6 quy hoach khéng gian bién va luu _vuc song
véi dd chinh xé4c cao. Dit liéu lich sir vé stic chiu
tai moi truong trd thanh thong sd dau vao dinh
huéng phan ving phét trién kinh té. Cac du an
cong nghiép ning s& bi han ché cip phép tai cac
lru vue song co chi s6 chat lugng nude (WQI)
thip hodc tram tich c6 dau hiéu 6 nhiém tich liy.
Trong khi cac khu vuc c6 chat luong nude tot s&
dugc wu tién cho quy hoach véi muc dich cap
nudc sinh hoat va phat trién du lich sinh thai. Hon
nira, sy cong khai, minh bach héa dir liéu quan
trac theo Nghi dinh s6 08/2022/NP-CP [6] déng
vai trd 13 ha tang thong tin cho thi truong tai
chinh xanh. Cac dinh ché tai chinh va nha dau tu
qudc t& hién nay wu tién st dung dir liéu méi
truong doc lap, thoi gian thuc dé tham dinh mirc
do tuan thu céc tiéu chuan ESG cua du an. Mot
hé thdng quan tric ty dong van hanh on dinh va
két ndi thong sudt chinh 1 ching chi tin nhiém
giiip doanh nghi¢p va dia phuong tlep can cac
dong von tin dung xanh wu dai, thic day dau tu
vao cong nghé xir 1y nude tién tién hudng téi
kinh té tuan hoan va bén viing.

4. KET LUAN

Khung phap 1y vé& quan tric chat luong nudc
tai Viét Nam dang thay ddi quan trong vé phuong
thirc quan tri: Chuyén dich tir mé hinh giam sat
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thu cong, bi dong sang md hinh quan tri thong
minh dua trén dir liéu sd va thoi gian thuc. Vi¢e
thé ché hoa ha ting quan tric tu dong tai ngudn
theo Nghi dinh s6 05/2025/ND-CP, két hop véi
cac chuin muc k¥ thuat moi vé chat lugng nudce
mit va trim tich da tao 1ap nén mot hé sinh thai
dir liéu minh bach, c6 gia tri chimg cir phap ly
cao. Dir liéu quan trac khong con nam im trong
cac bdo céo luu trir ma da tré thanh cong cu
quyén lyc dé thyc thi phap luat, diéu tiét quy
hoach dua trén strc chiu tai méi trudng va dan dit
dong von dau tu xanh. Tuy nhién, dé hién thuc
hoa tam nhin vé& an ninh ngudn nudc bén ving,
thach thirc dit ra trong giai doan tiép theo khong
chi 1a dau tu "phan cimg" (thiét bj) ma 13 nang
cAp "phan mém" (ning luc phan tich dir liéu va
co ché chia sé thong tin lién nganh). Do d6, chién
lugc quan 1y nude trong twong lai can tap trung
vao viéc kién tao thi truong dich vu dir liéu moi
truong va hoan thién hanh lang phap 1y cho viée
tich hop dir liéu 16n qudc gia, dam béo rang cong
nghé sb thuc sy phuc vu cho muc tiéu phat trién
bao trum va bao vé hé sinh thai.
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Abstract

This study analyzes the digital transformation in water environmental management in Vietnam by
examining the legal framework, with a primary focus on the 2020 Law on Environmental
Protection and the 2023 Law on Water Resources. Employing policy analysis, the research
elucidates a fundamental paradigm shift in legislative logic: moving from basic pollution
concentration control via periodic sampling to total pollutant load management utilizing
continuous, automated monitoring and real-time data. Furthermore, the paper clarifies the
principles for calculating this total load by integrating contaminant concentrations with discharge
flow rates. Findings indicate that the enactment of Decree 05/2025/ND-CP alongside updated
National Technical Regulations not only standardizes input metrics but also establishes a robust
legal foundation for administrative penalization mechanisms reliant on electronic evidence.
Ultimately, the investigation highlights that synthesizing monitoring statistics from emission
sources and the ambient environment into a unified national database is a pivotal solution. This
integration facilitates the transition from passive incident response to proactive pollution
regulation, thereby effectively supporting river basin carrying capacity governance and circular
economy advancement.
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TOM TAT

Trong bbi canh bién d6i khi hau, ap luc gia ting dan sd va yéu cau phat trién nong thén bén ving,
viée sur dung dat 'nong nghiép da myc dich (SDDNNDMBD) tr¢ thanh xu hudng tat yéu nham tdi uu
hoa ngudn lyc dat dai, da dang hoa sinh ké va giam thiéu rui ro méi truong. Mic du da dwoc nghién
ctru & nhidu quc gia, tai Viét Nam, cac phan tich toan dién vé hiu qua va cac yéu tb tac dong dén
mo hinh nay van con han ché, dic biét & huyén Ptc Trong (cit), tinh Lam Déng - khu vyc ¢6 tiém
nang 16n vé nong nghiép Kkét hop dich vu. Muc dich nghién ctu nham phéan tich thuc trang, danh
gi4 hiéu qua va xac dinh cac yéu t6 anh huong dén SDDNNDMBD, tir d6 dé xuét giai phap phi hop
v6i diéu kién dia phuong. Khao sat ngau nhién 120 ho gia dinh (HGD) trong giai doan 2022 - 2024
dugc tién hanh béng thang do Likert 5 mic d6 Kkét hop phéan tich SWOT. Két qua cho thﬁy, dién
tich SDDNNDMD tang tir 142,24 ha 1én 187,78 ha, s6 ho tham gia tang tir 317 ho 1€n 348 ho. Hi¢u
qua str dung dat dat muc cao véi diém trung binh 4,17 diém, trong d6 hiéu qua kinh té n6i bat nhat,
ddng thoi cac khia canh xi hoi va méi truong ciing duoc cai thién. Phan tich cac yéu t6 tac dong
dén mo hinh x4c dinh nhén Iyc va chinh sach - phap luat 14 hai nhom anh huéng manh nhét, tiép
theo 1a diéu kién ty nhién, thi trudng - cong ngh¢ va vbn dau tu. Cac giai phap dé xuét tap trung
vao hoan thién khung phap ly, néng cao chét lugng nhén lyc, cai thién co ché vén, khai thac loi thé
ty nhién va tang cuong lién két thi truong - cong nghé. Két qua nghién ctru cung cap co sé khoa
hoc cho viéc hoach dinh chinh sach va nhan rong mé hinh ¢ nhiing dia phwong khac c6 diéu kién

tuong tu.

Tir khéa: Bén viing, da muc dich, dat néng nghiép, Pirc Trong, Lam Pong, sir dung.

1. DAT VAN BE

Theo Piéu 218, Luat Dat dai nim 2024 [1],
SDDNNDPMPD dugc hiéu 13 s dung dat nong
nghiép két hop véi cac muc dich khac nhu:
Thuong mai, dich vy, chan nudi, tréng cay duogc
liéu. Nhu vay, SDDNNDMD la st dung mot
phan dién tich cua thira dat c6 muc dich str dung
dat chinh nhu trong cdy hang nim, cdy lau nim
vao mdt hodc nhiéu muc dich khac nhu: Thuong
mai, dich vy, chan nuéi ma khong lam thay ddi
loai dit chinh cla thira dit ¢6. SDDNNDMD da
tré thanh mot xu hudng phat trién nong thon bén
vitng trén toan cau, tich hop san xuat néng nghiép
v0i cac chuoc nang phi nong nghiép [2, 3]
SDDNNDPMD gop phan cai thién sinh ké cho
cong dong nong thon [4, 5]. Tai Viét Nam, nhiéu

HGD két hop san xuat nong nghiép véi chan nudi
va cung cip dich vu du lich néng nghiép, hay
nghi dudng, kham chita bénh... trén dat nong
nghiép [6 - 8].

Ciling nhu ca nudc, huyén Puc Trong (cii),
nay la cac xa: Puc Trong, Tan Hoi, Hiép
Thanh, Ta Nang, Ta Hine, Pinh Van Lam Ha
thudc tinh Lam Déng, v6i khi hdu da dang,
canh quan thién nhién phong phu va tiém ning
ndng nghiép 16n, nén ¢ diéu kién thuan loi cho
SDBNNDMDbD. Miac du vay, huyén btc Trong
(cti) van d6i mit voi nhirng thach thie dang ké
trong SDDNNDMBDP. Bién d6i khi hau, ning luc
san xuat con han ché, bién dong thi truong nong
san, thiéu hut vén dau tu va ning luc quan ly
nhan su chua déng b6 1a rao can dbi véi viée
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SDDNNDMBD [9]. Do viy, nghién ciru nham
phén tich thuc trang SDDNNDMD tai huyén
Ptic Trong (cii), tinh Lam Dong nham chi ra
nhirg diém manh, diém yéu, co hoi va thach
thic trong SDDNNDMBD, cac yeu t6 anh hudng
SDDNNPMD 1am co s¢ dé xuit mot sb giai
phap SDDNNPMBD hiéu qua, phu hop voi diéu
kién dic thu cua dia phuong. Cu thé, nghién
cuu tap trung danh gid moé hinh SDDNNDMbD
cua cac HGD trong giai doan 2022 - 2024 trén
dia ban cac xa: DPuc Trong, Tan Hoi, Hiép
Thanh, Ta Nang, Ta Hine, DPinh Van Lam Ha (6
x4 sau sap nhdp thudc huyén DPuc Trong (ci),
tinh LAm Dong).

2. PHUONG PHAP NGHIEN CUU

2.1. Phwong phap thu thap so liéu

S ligu thir cap vé diéu kién ty nhién, kinh té
- xa hoi, trong d6 c6 SDDNNDMD cua cac HGD
duogc thu thap tor UBND céac xa nghién ctru.

Nghién ctru phong van truc tiép, ngiu nhién
bang phiéu diéu tra in sin nhitng HGD dang
SDDNNDMBD trén dia ban nghién ctru. Noi dung
phiéu diéu tra gdm: Thong tin co ban vé nguoi tra
16i didu tra, cac van dé lién quan dién tich
SDDBNNDMBD, cong trinh trén dét, 6 nhiém moi
truong, taic dong cia SDDNNPMP dén mit
nude, hé thdng giao thong, thiy loi va cac yéu tb
anh huodng, hiéu qua, nhitng thuan lgi, kho khan
trong quéa trinh SDDNNPMP. C& méu diéu tra
duoc xac dinh theo cong thirc 1 [10].

N

n= (1)

Trong d6: n 1a ¢& mau diéu tra (sé6 HGD can
tra 10i phiéu diéu tra); N 1a tong sé gia dinh
SDDNNDMBD nim 2024 (N = 348); ¢ 1a sai sd
cho phép (e =1 - 15%), chon e = 7,5% (bang 1/2
gia tri cao nhat). Thay vao cong thirc duoc n =
117,7 phiéu. Nghién ciru diéu tra 120 phiéu (mdi
HGD tra 161 01 phiéu). Hiéu qua SDDNNPMPD
va cac yéu t6 anh huong dugc danh gia theo
thang do Likert 5 murc dd (rat thap, thip, trung
binh, cao, rat cao voi diém tuong tmg 1 -5) [11].
Nguoi tra 101 duge dé nghi cho ¥ kién vé muc do
hiéu qua kinh té, xd hoi, mdi trudng theo ting
tiéu chi cu thé (Bang 3). Dé phan tich mtrc d6 anh
huong cua cac yéu t6 dén SDDNNDPMBD, nguoi
tra 101 phong van duoc dé nghi cho y kién vé cac

1+ e2«N

yéu t6 anh huong va muc do anh huéng cua
ching ¢én SDDNNDMBD theo 5 mirc d9.

Két qua xur 1y sb liéu cho thay, c6 20 yéu td
anh huong va duoc chia thanh 5 nhém yéu td
theo dic tinh cta yéu td, bao gdm: Chinh séach -
phép luat, nhan lyc, loai von dau tu, didu kién tu
nhién, thi truong va cong nghé (Bang 4).

2.2. Phwong phap tong hop, xir 1y, phan
tich, so sanh so liéu, SWOT

S liéu duoc tong hop, xir 1y bang phan mém
SPSS 25.0. Phan tich hi¢u qua SDDNNDMD va
mic dd anh huong cia cac yéu té dén
SDDNNDBMBD bang thang do Likert véi 5 mirc do
(rat thép, thép, trung binh, cao, rat cao v4i diém
danh gia twong Gng tr 1,00 - 1,80; tur 1,81 - 2,60;
tir 2,61 - 3,40; tu 3,41 - 4,20; tir 4,21 - 5,00) [11].
SDDNNDMBD dugc phan tich, so sanh theo tung
tiéu chi danh gia cu thé (Bang 1 - 4). Phuong
phap phan tich SWOT dugc sir dung dé danh gia
cac diém manh, diém yéu, co hoi, thach thuc
trong SDDNNDMBD.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Str dung dat nong nghiép da muc dich
giai doan 2022 - 2024

Khao sat cho thay, dién tich SDDNNDMD
chiém ty 1& nho (tir 0,18 - 0,24%) so véi tong
dién tich dat noéng nghi€p cua cac xa. Cac mo
hinh st dung dat chu yéu 1a trdng cdy an qua,
cdy cong nghiép két hop véi du lich va chin
nudi. Bang 1 va hinh 1 cho thay, trong giai doan
2022 - 2024, tai cac xa nghién cuu, di¢n tich dat
va s6 HGD SDDNNDMD cé xu huéng ting,
mac du muc do tang chua rd rét (twong Gng tir
142,24 1én 187,78 ha va tu 317 lén 348 HGD).
Dién tich dat nong nghiép trung binh cuia HGD
chua dén 1 ha (cao nhat 0,73 ha nim 2024 tai x4
Ta Hine) do mé hinh sir dung d¢it méi manh nha
trong nhilng nam gan ddy, vi vay nguoi dan
dang trong qua trinh thtr nghiém va cho doi quy
dinh phap 1y rd rang hon.

Két qua diéu tra ciing cho thdy, cac HGD co
ty 1& dién tich dat st dung da muc dich nho hon
50% dién tich cta thira dat (Bang 2). Nhu vay, ty
1¢ nay tuan thi quy dinh cua Luat Dat dai nim
2024. Céc cong trinh phuc vu st dung dét 1a nha
tam, céng tuong rao dugc lam béng tre, nira, g6
va ¢ thé thao d& dé dang nham tra lai muc dich
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sit dung chinh cia dit. Mic du vay, sb lugng
HGD lam cong trinh tam trén thira dét nong
nghiép chiém ty 1¢ khong dang ké so véi tong sd
HGD st dung dat da muyc dich (Bang 2) do luong
khach du lich chua 16n. Dé thuan lgi cho viée di
lai cua du khach, 11 HGD (chiém 3,16% tong s6
HGP) di lam dudng tam trén dat nong nghiép
bang da nho va c6 thé don di dé dang khi can
thiét Bén canh d6, 34 HGD (chiém 9,77% tong
5O HGD) con dé xdy ra tinh trang 0 nhlem moi
truong dat, nuéc, khong khi va tleng on. Tinh
trang 6 nhiém moi trudng dat cha yéu bit ngudn
tir hoat dong san xudt nong nghiép, chiém ty 1¢
2,30%. Nguyén nhan chinh la viéc sit dung phan

bon hoa hoc va thude bao vé thuc vat qué mrc,
dan dén ton du hoa chét trong dat, 1am suy giam
d6 phi nhiéu va anh hudng dén chat luong nong
san. Phan con lai ciia 6 nhidém moéi_trudng tap
trung vao nudc, khong khi va tiéng 6n, chu yéu
lién quan dén cac hoat dong du lich. Vi dy, nugc
thai tir cac co sé luu tra va dich vu an uong chua
dugc xu 1y triét d¢é di gay 6 nhiém ngudn nuge
mat; khi thai tir phuong tién van chuyén khach du
lich lam gia tang bui va khi doc hai trong khong
khi; déng thoi, tiéng dn tir cac hoat dong vui choi,
1& hoi va dich vu giai tri anh huong dén doi séng
sinh hoat ctia cong dong dan cu.

Bang 1. Dién tich va HGD SDDNNDMBD tai dia ban nghién ctru

Nam 2022 Nam 2023 Nam 2024
| ps |Dimtichl ) Dientich | * | pgi | Dien tich
X3 Dién , trung Dién | D61 tugng trung Dién
a . tuong su s q . , s i . tuong trung
tich dung dAt binh cua | tich sirdung | binhcua | tich sit dung | binh cia
(ha) A HGDb (ha) dat (h9) HGDb (ha) FAPIA
(ho) (ha) (ha) dat (ho) |HGD (ha)
btc Trong | 26,51 58 0,46 29,79 59 0,50 36,60 62 0,59
Téan Hoi 21,36 57 0,37 25,77 60 0,43 29,13 65 0,45
Hi¢p Thanh | 24,86 71 0,35 29,29 74 0,40 33,12 77 0,43
Ta Nang 243 52 0,47 27,79 54 0,51 30,43 56 0,54
Ta Hine 22,72 35 0,65 26,47 39 0,68 29,13 40 0,73
Blflh Va‘n 22,49 44 0,51 25,56 47 0,54 29,37 48 0,61
Lam Ha
Tong 142,24 317 0,45 164,67 333 0,49 187,78 348 0,54
Nguon: UBND huyén Durc Trong (cii) giai dogn (2022 - 2024) [9].
M Dién tich (ha) SO HGD
400
348
333
Q
8 317
T 300
&
n
= 187,78
8200 | 164,67 '
b 142,24
0
< 100
o
o
0 s s
Dién tich S6 HGD Dién tich S6 HGD Dién tich S6 HGD
(ha) (ha) (ha)
Nam 2022 Nam 2023 Nam 2024 i

Hinh 1. Bién dong dién tich va s6 HGD SDPNNDPMD tai dia ban nghién ciru
Nguén: UBND huyén Birc Trong (cii) (2022 - 2024) [9].
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Bang 2. Thuc trang SDDNNDMD

Tiéu chi 8o lugng | TYI¢
(ho) (%)
1. Ty 1¢ dién tich SDDNNDMD
HGD c6 di¢n tich SDDNNDMBD khong qua 50% dién tich

thira it nong nghiép - 100.00

HGD c6 dién tich SDDWDMD 16n hon 50% tong dién tich 0 0.00

dat ndng nghi¢p
2. Cong trinh trén dat
HGD lam nha tam 40 11,49
HGD 1am cong tudng rao 60 17,24
3. Loai duong giao thong phuc vu SDDNNDMD

HGD lam duong tam 11 3,16

HGPD 1am duong kién cb 0 0,00

4. O nhiém méi trudng 34 9,77

HGD gy 6 nhidm méi trudong dat 8 2,30

HGD gay 6 nhiém moi trudng nudc 8 2,30

HGD gay 6 nhiém méi truong khong khi 13 3,74

HGD gay tiéng 6n 5 1,44

5. Bién d6i mit nudc, hé thong tudi tiéu, anh huong dén sir dung dat lién ké

HGD lam thay d6i mat nudc 14 4,02

HGD lam bién d6i hé thong tudi tiéu 0 0,00

HGD lam anh hudng dén str dung dat lién ké 6 1,72

3.2. Panh gia hi¢u qua SDDNNDMD

Két qua phan tich sb lidu khao sat cho thiy,
hiéu qua SDDNNDMD tai huyén Puc Trong (cii)
dat mac cao, v4i diém trung binh 4,17 diém
(Bang 3). Vé kinh té, nhom chi tiéu dat mirc rat
cao 4,22 diém, noi bat ¢ ty suit loi nhuan va hiéu
qua von dau tu 4,53 diém, cho thiy mé hinh
DNNDMD c6 kha ndng tao ra gia tri gia tang
vuot troi khi két hop san xuit néng nghiép véi
cac hoat dong dich vu bé trg nhu du lich sinh thai

Nguon: Két qua xir Iy s6 liéu khdo sat (2025).
va thuong mai. V& xi hoi, hiéu qua duoc ghi
nhéan & muc cao 4,12 diém, trong d6 murc do tham
gia cong dong va sy hai long cua ngudi dan,
khach du lich dat diém rat cao 4,23 - 4,33 diém,
chimg minh rang mé hinh nay khong chi cai thién
thu nhap ma con thic day gan két xa hoi va nang
cao chat luong song nong thén. Vé mdi trudng,
hi€u qua cling dat mirc cao 4,16 diém, voi cac chi
tiéu nhu: Do che phu dat 4,35 diém, chit luong
nuée 4,23 diém va giam phat thai khi nha kinh
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4,10 diém déu duoc danh gia tich cuc, phan anh
xu huéng sir dung dat than thién vai sinh thai.

Sy twong dong vé diém sd gitta 3 nhom chi
tiéu (kinh té: 4,22 diém; xa hoi: 4,12 diém; moi
truong: 4,16 diém - hinh 2), chimg to hiéu qua
cia SDDNNPMPD khong bi léch vé mot khia
canh don 1¢, ma mang tinh toan dién, dinh huéng
phat trién da chiéu va bén vimg. Két qua nay phu
hop v6i két qua nghién ciru cua Liu va cs (2023)
[5], khéng dinh viéc khai thac dat da chuc nang
thong qua cac chuong trinh cdi tao va tich hop co
thé dong thoi nng cao hidu qua kinh té va cai
thién sinh ké noéng thon. So sanh véi két qua
nghién ctru cia Song va cs (2023) [12] tai vung
ven d6 Trung Qudc, hiéu qua xa hoi o huyén Dt
Trong (cti) dugc danh gia ndi troi hon, déc biét ¢
khia canh ting cuong gin két cong dong. Trong

khi d6, két qua nghién ctru clia Song va cs (2023)
[12] chi ra ring, néng dan ven d6 thudng chiu anh
hudéng manh tir bién dong chinh sach va diéu kién
kinh té - xa hoi. Ngoai ra, két qua nghién ctru tai
huyén Dtc Trong (cii) ciing twong dong véi két
qua nghién ctru ctia Liu va cs (2023) [5] vé mbi
quan hé cong hudng giira cac chirc ning dat canh
tac, khi két qua c6 thé dong thoi tao ra loi ich
kinh té va méi truong. Tuy nhién, so véi két qua
nghién ctru cua Wang va cs (2023) [3] thi hiéu
qua mdi truong tai huyén Duac Trong (cl) van
chua dat murc t01 uu do ton tai tinh trang 6 nhiém
dat, nudc va tleng on tir hoat dong du lich. Diéu
nay dat ra yéu cau can c6 cac giai phap quan 1y va
kiém soat chét ché hon nham tiém cén muc tiéu
phat trién bén viing toan dién.

Béang 3. Hi¢u qua SDDNNDMD

banh gia theo Iéllléfl (tir(; ;[éc dong (phiéu Piém ml\/lcl'rgétlil@

Hiéu qua SDONNDMD o T Trang g trung tmrigg
thap Thap binh Cao cao binh binh

I. Hiéu qua kinh t& 4,22 Rat cao
Ning suét/ha, san lugng 3 5 22 34 56 4,13 Cao

Gid tri san xuat, loi nhuan/ha 8 9 7 15 | 81 | 427 | Ritcao

Ty suat loi nhuén, hidu qua vén dau tu 1 3 12 20 | 84 | 4,53 | Ratcao
Thu nhép binh quan hg noéng dan 0 3 40 21 56 4,08 Cao
gi?otgugci,agﬁ?%rgr dich vu (du lich, ban hang, 0 7 34 19 60 4.10 Cao
II. Hiéu qua xa hoi 4,12 Cao
S4 viée 1am tao ra (néng nghiép + dich vu) 0 3 15 78 24 4,03 Cao
Mirc thu nhap binh quén lao dong 0 5 23 69 23 3,92 Cao
Ty 1€ ho thoat ngheo, cai thién doi séng 0 6 16 57 41 4,11 Cao

Mirc d6 tham gia ctia cong dong va hop tac xa 1 9 13 23 74 4,33 Rét cao

ﬁ/ilﬁc d6 hai long ctia nguoi dan va khach du 4 15 10 12 79 423 R4t cao
1. Hiéu qua moi truong 4,16 Cao

Do che phu dat, han ché x6i mon 0 8 12 30 | 70 | 4,35 | Rétcao

Chat lugng nude, mirc d6 6 nhiém 5 3 23 17 72 4,23 Rét cao
Ty 18 str dung phan hitu co, giam hoa chat 1 5 30 24 60 4,14 Cao
Mirc giam phat thai khi nha kinh 7 5 23 19 66 4,10 Cao
Bao ton da dang sinh hoc, canh quan 9 7 17 33 54 3,97 Cao
Hiéu qua trung binh 4,17 Cao

Nguon: Két qua xir Iy s6 liéu khdo sat (2025).
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[. Hiéu qua kinh
té (rat cao)
.22

Hiéu qua trung

: 4,17
binh (cao)

4,22

[I. Hiéu qua xa

4,12 2L
hoi (cao)

4.16

III. Hiéu qua
mo1 trurong
(cao)

Hinh 2. So sanh cac loai hiéu qua SDDNNDMD

3.3. Panh gia anh hwéng ciia cac nhém yéu
t6 dén hiéu qua SDPNNPMD

S liéu & bang 4 cho thay, c6 5 nhém yéu t6
chinh tdc dong dén hiéu qua SDDNNDMBD tai
huyén Pirc Trong (cii) gdm: Chinh sach - phép
luat; nhan luc; loai vén dau tu; diéu kién tu nhién
va thi truong - cong nghé. Trong do, nhom chinh
sach - phap luat; nhan lyc dugc danh gia cdé muc
d6 anh hudng rat cao 4,20 - 4,22 diém, tiép theo
1a diéu kién tu nhién 4,08 diém va thi truong -
cong nghé 4,03 diém ¢ muc cao, trong khi loai
vbn dau tu chi dat mic trung binh 3,64 diém.

Nhém chinh sach - phap ludt cé tac dong
manh dén hiéu qua SDDNNDPMBD, dic biét ¢ cac
yéu t6 nhu hd tro tin dung 4,43 diém va phat trién
du lich - dich vu 4,22 diém. Piéu nay cho thdy,
khung phap 1y va chinh sach hd tro dong vai tro
nén ting trong viéc thuc didy mo hinh
SDDNNDMD. Nhom nhan luc cling c6 anh
hudng rat cao, voi sy tham gia ctia néng dan 4,24
diém, can bd quan 1y 4,27 diém va doanh nghiép
dich vu 4,33 diém, phan anh vai tro trung tim cta
ngudn nhan lyc trong viéce trién khai va duy tri
mo hinh. Nguoc lai, nhom loai vén dau tu co su
phan hoa 10 rét: Vén tu ¢6 cua nong dan dat mirc
rt cao 4,61 diém, nhung von hd trg va vén gop
cua doanh nghi¢p chi & muc trung binh 2,95 -

Nguén: Két qua xu ly s6 liéu khao sat (2025).
3,14 diém, cho thdy han ché trong viéc huy dong
nguodn lyc bén ngoai. Nhom diéu kién ty nhién
dugc danh gia cao 4,08 diém, trong d6 dat 4,23
diém va khi hau 4,20 diém c6 tac dong rat cao,
phan anh loi thé ty nhién cta tinh Lam Déng,
song da dang sinh hoc chi dat muc cao 3,87 diém,
cho thdy nguy co suy giam néu khong c6 bién
phap bao ton. Cudi cung, nhom thi truong va
cong nghé dat muc cao 4,03 diém, voéi nhu cau
tiéu thu san pham duoc danh gid rat cao 4,28
diém, nhung kha ning 4p dung cong nghé cao chi
& muc trung binh 3,82 diém, phan 4nh thach thirc
trong viéc hién dai hoa san XUuét.

Su khac biét vé mirc do anh hudng giita cac
nhém yéu t6 (Hinh 3) ching t6 hiéu qua cua
SDDNNDPMBPD phu thudc nhiéu vao su két hop
gitta chinh sach, nhan lyc va diéu kién tu nhién,
trong khi von dau tu va cong nghé van la diém
nghén. Két qua nay tuong dong véi két qua
nghién ctru cia Liu va cs (2023) [5], khang dinh
rang viéc tich hop chinh sach dat dai va nang cao
ning ngudn luc nhéan lyc 13 diéu kién tién quyét
dé phat trién st dung dat da chirc ning. So sanh
véi két qua nghién ctru cua Song va cs (2023)
[12] tai Trung Qudc cho thay, yéu t6 thi truong
dugc danh gia c6 vai tro quyét dinh trong viéc
duy tri mo6 hinh néng nghi¢p da chirc nang ¢ vung
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ven d6, twong ty nhu két qua nghién ciu tai
huyén Buc Trong (cii). Ngoai ra, nghién ctru cua
Liu va cs (2023) [5] ciing chi ra rang, diéu kién tu
nhién va kha nang ap dung cong nghé co moi
quan hé cong huong, song néu thiéu von dau tu
thi hiéu qua tong thé s& bi han ché. Tuy nhién, so

v6i két qua nghién ctru ciia Wang va cs (2023) [3]
thi yéu t6 moi trudng tai huyén Puc Trong (cil)
chwa dugc phan 4nh day du trong nhom diéu kién
tu nhién, cho théy can bd sung cac chinh sach bao
ton da dang sinh hoc va kiém soat 6 nhiém dé
nang cao hiéu qua bén viing.

Bing 4. Anh huéng ciia cic yéu t6 dén SDDPNNPMP

Danh gia theo mtrc d6 tac dong 2 o

Nhén t6 quyét dinh hiéu qua (phiéu didu tra) Biem |- Muc do

SDDNNDMbD Rét £ Trung Rét trl‘lng tac d(){lg

¢ Thap . Cao binh | trung binh
thap binh cao

I. Chinh sach - phap luat 4,20 Cao

Dit dai 0 6 20 30 64 4,27 Rat cao

HO trg tin dung 7 3 6 20 84 4,43 Rit cao
Khuyén nong 1 7 25 45 42 4,00 Cao
Mai truong 0 5 30 34 51 4,09 Cao

Phét trién du lich - dich vu 2 11 17 19 71 4,22 Rat cao

II. Nhan lyc 4,22 Rét cao

Nong dan 0 7 18 34 61 4,24 Rét cao

Cén bd quan ly 1 12 14 20 73 4,27 Rit cao

Ech}f“ lyc cung cap dich vy du I 8 | 10 | 32 | 6 | 433 | Rétcao
S?gﬁ luc quang ba, ti€u thyu san 0 5 78 45 42 4,03 Cao
I1I. Loai von déau tu 3,64 Cao

Vén tu ¢6 ctia ndong dan 0 0 13 21 86 4,61 R4t cao
Vbn vay 1 24 17 29 49 3,84 Cao
Trun

Vén b tro 29 | 27 13 23 | 28 2,95 binhg
Trun
Vén g6p ciia doanh nghiép B2 3 134 16 1 314 binh

IV. Piéu kién tu nhién 4,08 Cao

Dt 3 12 10 25 70 4,23 Rat cao
Nudec 7 10 21 19 63 4,01 Cao

Khi hau 3 9 16 25 67 4,20 Rét cao
Pa dang sinh hoc 6 18 19 20 57 3,87 Cao
V. Thi truong va cong nghé 4,03 Cao

Nhu cau tiéu thy san phdm 0 4 24 27 65 4,28 Rit cao
Gia ca hang hoa 1 12 29 23 55 3,99 Cao
vio sin vt o o i | 2 | B 2 [ ] @2 | 3, | o
Mirc @6 tdc dong trung binh 4,03 Cao
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I. Chinh sach — phap
Iudl (rit cao)

Mirc dd tac ddng trung
binh (cao) 4,03

V. Thj tnrimg va cong 4,08
nghe (cao)

4.08

4,20

. \uz

: . IL Nhan hye (riit cao)
3

1.4

il

II. Logi von diu tir

IV. Biéu kién nir nhién

(cao)

Hinh 3. So sanh mirc d dnh hwéng ciia cic nhém yéu té6 dén SDDNNDMD

3.4. Phan tich diém manh, diém yéu, co hoi,
thach thtce SDDNNDMbD

3.4.1. Phan tich diém manh

Theo v kién cta cac nong hd tham gia khao
sat, mo hinh SDDNNDMBD tai huyén Puc Trong
(cil) tao ra gia tri kinh té bd sung trén cing mot
thira dat, gitip nang cao thu nhéap va cai thién sinh
ké cho nong ho. Viéc ung dung cong nghé trong
ché bién, bao quan sau thu hoach da duogc trién
khai, gop phan nang cao gia tri san pham. Ngoai
ra, diéu kién tu nhién thuan loi cua huyén Dic
Trong (ct) (khi hdu da dang, canh quan phong
pht) 1a nén tang vimng chic cho phat trién mo
hinh tich hop. Két qua khao sit cho thy, dién
tich SDDNNDMBD tang tir 142,24 ha nam 2022
1én 187,78 ha nam 2024, s6 ho tham gia ting tur
317 hd 1én 348 ho, phan &nh xu hudng mé rong
mo hinh.

3.4.2. Phan tich diém yéu

Hiéu qua tong thé chi dat mirc trung binh cao
4,17 diém, cho thy tiém ning chua dugc khai
thac t6i da, quy mo san xuit nho 1é, dién tich
trung binh mdi ho chwa dén 1 ha, han ché kha
ning mo rong. Tinh trang 6 nhiém méi trudng do
hoat dong san xut va du lich 9, 7% sé HGD gay
6 nhiém dat, nuwéc, khong khi, tleng on 1a van dé
dang quan tam. Ngoai ra, sy gin két cong dong
giita cic HGD con han ché, 1am giam hiéu qua
hop tac va chia sé dich vu. So sanh voi két qua
nghién ctru cua Song va cs (2023) [12] tai vung
ven d6 Trung Quoc cho thay, diém yéu vé quy
mo nho 1¢ va thiéu su phdi hop cong dong ciling
duoc ghi nhan, khi nong dan thuong gap kho
khan trong viéc duy tri mo hinh da chtrc ndng do
thiéu lién két xa hoi va bién dong chinh sach.

Nguon: Két qua xir Iy sé liéu khdo sat (2025).
3.4.3. Phan tich co hoi

Luat Pat dai nam 2024 da chinh thic luat
héa m6 hinh SDDNNDMBP, qua d6 thiét 1ap nén
tang phap 1y vimg chic cho dinh huéng phat
trién 1au dai. Thi trudng hién ghi nhin nhu ciu
cao d6i voi cac san pham nong nghiép két hop
dich vu du lich, m¢ ra trién vong da dang hoa
sinh ké cho cong dong dia phuong. Viéc tng
dung cong nghé trong khau ché bién va bao quan
sau thu hoach duoc danh gia tich cuc trong
nhém khoa hoc - cong nghé, minh chirng cho
tiém ning ning cao gia trj gia ting cua san pham
noéng nghiép. Bén canh d6, xu huéng phat trién
du lich sinh théi tai khu vuc nghién cuu tao diéu
kién thuan loi dé tich hop nong nghiép véi dich
vy, thic ddy mo hinh phat trién da nganh. O goc
d6 so sanh qudc té, két qua nghién ctru cia Liu
va cs (2023) [5] cho thay, tai Trung Qudc, su két
hop giita cong nghé cao va nhu cau thi truong da
tao ra hiéu tmg cong huong gitra loi ich kinh té
va mdi trudng. Diéu nay goi mé rang, co hoi tai
huyén Puc Trong (cil) hoan toan cd thé duoc
nhan rong néu khai thac hiéu qua cic yéu tb
cong nghé va thi truong.

3.4.4. Phan tich thach thirc

Két qua khao sat cho thdy, bién ddi khi hau
(han han, mua trdi mua, I lut), cung véi dac
diém dia hinh doc di va dang tao ra nguy co x6i
mon dat, dong thoi din dén su phan bd ngudn
nudc khong dong déu 1a nhimg thach thire 16m ddi
voi phat trién nong nghiép da muc dich. Bén canh
d6, bién dong thi truong néng san, chi phi dau
vao ¢ mirc cao va tinh trang thiéu hut von dau tu
dugc cac nong hd nhan dinh la nhitng rao can
dang ké. Mot sd truong hop lan chiém dat giao
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thong ndi dong ciing gdy ra xung dot trong qua
trinh sir dung dat, lam gia tang ap luc quan ly.
bac biét, hé théng chinh sach va phép luat hién
hanh van can dugc cu thé hoa va hoan thién hon
nham tao dung méi trudng thé ché thuan loi cho
viéc trién khai mo hinh. Nhitng van dé nay ciing
twong déng voéi nhan dinh cia Wang va cs
(2023) [3], khi nghién ctru tai Trung Qudc, cho
thdy cic mo6 hinh st dung dit da chirc ning
thuong phai ddi mat véi thach thic moi truong,
su suy gidm da dang sinh hoc va tinh trang 6
nhiém ngudn nude.

3.5. Giai
SDDNNDMD

Cac nhom giai phdp nang cao hi€u qua
SDDNNDMD trong nghién clru nay dugc xay
dung dya trén 3 can cu khoa hoc va thuc tién
chinh. Thir nhét, cac dé xuit bam sat két qua khao
sat, danh gia tai dia ban huyén Duc Trong (ct),
nham truc tiép théo g0 nhiing han ché vé ngudn
vbn, quy mo san xuat va cac tic dong maoi truong
dang ton tai. Thtr hai, nghién ctru cin ctr vao
khung phap 1y méi vé nong nghiép da chirc ning
trong Luat Dat dai nim 2024 cung cac dinh
huéng vé phat trién nong thon bén ving tai Viét
Nam. Cubi cung, cac giai phap co su tiép thu klnh
nghiém quoc té, dac biét 1a nhimg bai hoc vé su
phéi hop giita chinh sach, nguodn lyc va cong
nghé tir cac mo hinh tuong dong [3, 5, 12]. Trén
co s& tich hop cac ngudn thong tin niy, nghién
ctru dé& xuat 5 nhom giai phap phu hop véi dic
thu va tiém ning cua dia phuong.

phap nang cao hiéu qua

3.5.1. Hoan thién chinh sach - phap ludt

Céc co quan chirc niang can cu thé hoa hon
cac quy dinh vé SDDNNDMBD trong Luat Dat dai
nam 2024 nham bao dam tinh minh bach, kha thi
va phu hgp véi thuc tién dia phuong, dong thoi
b6 sung cac chinh sach tin dung, thué va khuyén
nong de khuyen khich HGDP mé rong quy mo san
xuat, gan két nong nghiép voi dich vu du lich -
sinh thai. Bén canh d6, c6 thé tham chiéu kinh
nghiém qudc té, dién hinh nhu Trung Qudc, noi
cac nghién ctru di chi ra rang, cai cach chinh sach
dat dai két hop voi hd tro tai chinh 13 nén ting
quan trong dé phat trién mo hinh da chic ning
[5], qua do6 goi m¢ dinh hudng &p dung phu hop
cho bdi canh Viét Nam.

3.5.2. Ndng cao chat heong nhan lyec

Céac cap, cac nganh can chu trong ning cao
nang lyc quan ly cua doi ngli can bg dia phuong
ciing nhu k§ ning san xudt ciia nong dan thong
qua cac chuong trinh dao tao va tap huan v€ canh
tac bén vimg, quan 1y san xuét va tiép thi san
pham. Song song voi d6, viéc khuyén khich su
tham gia ctiia doanh nghiép dich vu va hop tac xa
s& gop phan cang cb chudi gia tri néng san, tao
nén tang cho phat trién lau dai. Kinh nghiém qudc
té, dién hinh 1a nghién ctru cua Song va cs (2023)
[12] da khang dinh rang, nguon nhan lyc va sy
gin két cong dong 1a nhiing yéu t6 then chdt dé
duy tri m6 hinh ndng nghiép da chuc nang, qua
d6 cho thay su phu hop véi dinh hudng phat trién
tai huyén Duc Trong (cii).

3.5.3. Pon gidn héa co ché von dau tie

Tiép tuc thuc day don gian hoa thu tuc vay
von va mé rong kha nang tlep can cc ngudn tin
dung wu dii, dong thoi khuyén khich sy tham gia
dau tu cua doanh nghiép vao mod hinh
SDDNNDMD la dinh huéng quan trong. Viéc
hinh thanh quy tin dung cong déng ciing duoc
xem 13 giai phap thiét thuc nham giam b6t ganh
ning tai chinh cho cac nong ho. Két qua nghién
ctru ctia Liu va cs (2023) [5] cho thdy, thiéu vén
dau tu 13 mot trong nhiing rao can 16n d6i véi
viéc trién khai dat da chic nang va thuc tién da
chting minh rang, viéc don gian hoéa co ché von
c6 thé mang lai hi€u qud rd rét trong vi¢c mo
rong mo hinh nay.

3.5.4. Néang cao hiéu qua khai thdc diéu kién
tu nhién

Can tiép tuc tao diéu kién dé nang cao kha
nang st dung hop 1y céc ngudn luc ty nhién nhu
dat, nudc va khi héu, ddng thoi chi trong cong
tac bao ton da dang sinh hoc va quan ly nguon
nudc mot cach bén virng. Viéc ap dung cac bi¢n
phap canh tac thich tng voi bién dbi khi hau
dugc xem 1a giai phap quan trong nhim giam
thiéu rii ro x6i mon va suy thoai dat. Theo két
qua nghién ctru cua Wang va cs (2023) [3], viéc
khai thac loi thé tu nhién két hop véi phat trién
du lich nong nghiép tao ra gia tri kinh té - x4 hoi
cao, qua d6 goi mo dinh hudng phu hop cho
huyén Duc Trong (cii) trong tién trinh phat trién
nong nghi¢p da muc dich.

3.5.5. Hoan thién thi truong va ndng cao
cong nghé
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Céc tb chirc can tap trung hoan thién he théng
tiéu thy nong san, dong thoi x@y dung va phat
trién thuong hi¢u dia phuong nham cing cd mot
chudi gia tri 6n dinh, bén viing. Song song véi
do, viéc nang cao kha nang ung dung cong nghé
cao trong cac khau san xuit, ché bién va bao quan
s& gop phan gia ting gi4 tri san pham, dong thoi
giam thiéu sy phu thudc vao bién dong gia ca trén
thi truong. Theo Wang va cs (2023) [3], su két
hop gitra thi truong va cong nghé khong chi gitap
giam 6 nhiém, han ché phat thai carbon ma con
nang cao san luong, qua d6 khang dinh day 1a
giai phap then chdt dé thic ddy mo hinh phat
trién nong nghiép da muc dich tai huyén Pic
Trong (cu)

4. KET LUAN VA BE NGHI

4.1. Két luan

Nghién ciru vé SDDNNPMBD tai huyén DPuc
Trong (cii), tinh LAm Pdong cho thay, mo hinh nay
dang c6 xu huéng mé rong ca vé dién tich va so
ho tham gia, voi hidu qua st dung dat dat mirc
cao 4,17 diém, hiéu qua kinh té ndi bat nht, song
cac khia canh xa hoi va moi truong cliing dugce cai
thién dang ké, phan anh tinh toan dién va bén
vitng cia md hinh. Phan tich cac yéu t6 anh
huong, nghién ctru xac dinh nhan luc va chinh
sach - phap luat 12 hai nhém tac dong manh nhat,
tiép theo 1a diéu kién ty nhién, thi trudng - cong
nghé, trong khi vbn dau tu van 1a diém han ché.
Tu két qua nay, nghién ciu khang dinh,
SDDNNDMBD 14 huéng di phu hop dé ning cao
hiéu qua sir dung dit, da dang hoa sinh ké va phat
trién noéng thon bén viing. Cac giai phap trong
tdm can tap trung vao hoan thién khung phap 1y,
néng cao nang luc nhan luc, cai thién co ché vén,
khai thac loi thé tu nhién va phat trién thi truong
cong nghé. Két qua nghién ctru cung cap co s
thuc tién cho viéc hoach dinh chinh sach va nhan
rong mé hinh SDDNNDMD & cac dia phuong
khac c6 diéu kién twong ddng.

4.2. Dé nghi

Nghién ciru méi dimg lai ¢ viéc phan tich
hiéu qua tong thé va dé xuét giai phap, chua
luong hoa diy du tac dong moi truong nhu chit
luong dat, nudc, khong khi va chua danh gia chi
tiét hiéu qua kinh té theo timg loai hinh sir dung
dat. Nhitng van dé nay can duogc giai quyét trong
thoi gian t6i, dong thdi mo rong khao sat sang

cac vung sinh thai khac va 4p dung cac phuong
phap phén tich dinh luong hién dai nhu md hinh
kinh té lugng, GIS, phén tich da tiéu chi dé lam
rd hon mo6i quan hé gitta hiu qua kinh té, xa hoi
va moi truong, qua d6 cung co co s& khoa hoc
cho viéc nhan rong mé hinh SDDNNDMBD.
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MULTI-PURPOSE AGRICULTURAL LAND USE IN DUC TRONG DISTRICT (FORMER),
LAM DONG PROVINCE: CURRENT STATUS, CHALLENGES AND SOLUTIONS

Nguyen Dinh Trungl, Truong My Hoa?, Tran Thai Yen®
"Vietnam National University of Agriculture
’Duc T rong commune, Lam Dong province
3Nghe An University
Abstract

Climate change, population pressure and the demand for sustainable rural development highlight
the need for multi-purpose agricultural land use (MPALU) to optimize resources, diversify
livelihoods and reduce environmental risks. In Vietnam, comprehensive studies on the
effectiveness and influencing factors of this model remain limited, particularly in the former Duc
Trong district, Lam Dong province - an area with significant potential for agriculture combined
with services. The objective of this study is to analyze the current situation, evaluate effectiveness
and identify factors affecting MPALU, thereby proposing solutions suitable to local conditions. A
random survey of 120 households was conducted during 2022 - 2024, using a five-point Likert
scale and SWOT analysis. Results show that the MPALU area increased from 142.24 ha to 187.78
ha, while the number of participating households rose from 317 to 348. Land use efficiency
reached a high level with an average score of 4.17, in which economic efficiency was most
prominent, alongside improvements in social and environmental aspects. Analysis of influencing
factors revealed that human resources and policies - laws exerted the most tremendous impact,
followed by natural conditions, market - technology and investment capital. The proposed solutions
focus on improving the legal framework, enhancing human resource capacity, reforming capital
mechanisms, leveraging natural advantages and strengthening market-technology linkages. The
findings confirm that MPALU is an appropriate approach to improve land-use efficiency and
provide a scientific basis for policy-making and for scaling up the model in other localities with
similar conditions.

Keywords: Sustainability, multi-purpose, agricultural land, Duc Trong - Lam Dong, efficiency.
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1. Tap chi Nong nghiép va Moi truong ding tai cac bai bao khoa hoc cong bo cac
cong trinh nghién cttu khoa hoc ¢6 noi dung khoa hoc moi, cac bai téng quan vé nganh
nong nghiép va moi truong chua gtri dang & bat ky loai hinh bao chi nao.

2. Bai bao c6 thé viét bang tiéng Viét (dang trén Tap chi bang ngon ngit tiéng Viét)
hodc tiéng Anh (ding trén Tap chi bang ngon ngit tiéng Anh), soan thao trén may vi tinh,
cac dong cach nhau bang 1,2 (Paragraph/Line spacing Multiple at 1,2), st dung font chit
Times New Roman, co chit 12, c6 do dai khong qua 10 trang gidy khé A4 bao gém ca tai
liéu tham khao.

3. Ttr khoa duoc trinh bay theo thit tu alphabet, tir 3 - 5 tir. Tir khoa bang tiéng Viét va
tiéng Anh phai cung néi dung, y nghia cta tir. Phan tom tit co do dai khong qua 350 tir viét
lién, khong xuéng dong, co chit 10, bao gom: Néu ngin gon vé muc dich, phuong phap
nghién ctru, két qua nghién cttu chinh. Bai bao viét bang tiéng Viét phai c6 tom tat bang ca
tiéng Anh, tiéng Viét va khong khac biét vé noi dung, y nghia.

4. Bai bao phai duoc trinh bay theo thtt tw sau: Tén bai bao bang tiéng Viét va tiéng
Anh, (cac) tac gia, tén co quan cta (cac) tac gia, tém tat, tir khoa, noi dung ctia bai bao, 1oi
cam on (néu co), tai lieu tham khao. Tac gia lién hé phai duoc chi ro cung voi dia chi co
quan, Email, s6 dién thoai trén trang nhat cta ban thao. Tén riéng tiéng Viét phai co du
dau thanh ké ca cac bai viét bang tiéng Anh.

5. Tai liéu tham khao duoc trinh bay theo thit tu trich dan va danh s dat trong ngoic
vuong theo thir tee xuat hién trong bai bao va trong danh muc tai lieu tham khao.

+ Doi voi cde tai liu Ia bai bdo trong Tap chi ghi day du theo thir tu- Tén tac gia, nam
xuat ban, tén bai bao, tén tap chi, tap, so, trang.

+ DOT voi cdc tai lieu Ia sach ghi day di theo thir tuz 'Tén tac gid, nam xuat ban, tén
sach, nha xuat ban, noi xuat ban.

Néu bai viét bang tiéng Anh, tai lieu tham khao nao khong phai bang tiéng Anh thi
phai dich ra tiéng Anh va chu thich ngon ngir goc trong ngoic don.

6. Tap chi Nong nghiép va Moéi truong thuc hién quy trinh gti bai, quy trinh phan
bién online trén hé thong phan mém cta Tap chi va st dung co sé dit lieu cac s6 Tap chi
da xuat ban, dé nghi cac cong tac vién, phan bién bai bao va ban doc truy cap vao
website: http://tapchikhoahoc.nnmt.net.vn va thuc hién cac thi tuc theo huéng dan.

7. Chi tiét xin lién hé: Tap chi Nong nghiép va Moi truong; S6 10 Nguyén Cong
Hoan, phuong Giang Vo, Ha Noi; Dién thoai: 024.37711070; 024.38345457; 024.37716634.
Email: bbtnongnghiep@gmail.com.
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