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POl HONG HANH, PHAM HUNG CUONG, HO THI THUONG,
HOANG THI HAI, NGUYEN THI QUYEN, LUONG THI KIM
LOAN, NGUYEN BA CUONG. Dac diém nong sinh hoc nguén
gen mudp dang rung Dia tinh Nghé An
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THI TAN, TRIEU THI MUI, TRAN NGOC TUAN, DUONG THI
THAO CHINH, PHAM GIA KHANH, KHUAT THI MAI LUONG.
Nghién ctu nhan giéng hoa héng ¢ Sa Pa va héng c§ Van Khoi
bang phuang phap nuéi cay mo t§ bao

PHAM TRUNG HIEU, NGUYEN VAN SON, TRINH THI VAN
ANH, TRAN THI THAO, PHAN CONG KIEN. Nghién cttu &nh
hudng clia mat do trong va liéu lugng phan bon kali dén nang
suat va hiéu qua kinh t& clia giéng hanh tim HAN2 tai khu vuc
Nam Trung b

LE HOANG THANH, NGUYEN THI NGOC DE, LAM TAN PHAT,
NGUYEN BAO LOC. Nghién ctu anh hudng ciia diéu kien x(r Iy
nhiét dén su thay déi chat lugng puree tir qua Thanh tra (Bouea
macrophylla Griffith)

LUU NGOC QUYEN, LE KHAI HOAN, NGUYEN VAN CHINH,
LE THI HUYEN LINH. Nghién cttu anh hudng ciia bién phap bao
quan dén su thay déi chat luong hat ngé té vang

PHAN NGUYEN TRANG, NGUYEN PHUONG ANH, HA HUY
LOI, TRAN THI NGOC DIEM. Nghién citu cac y&u t6 anh hudng
dén qua trinh Ién men tra Jun bd sung mang cau xiém (Annona
muricata L.)

DUONG THI CAM NHUNG, NGUYEN VAN PHONG. Anh hudng
cla x{r Iy cac hop chat canxi va dich ruou thanh long sau thu
hoach dén chat luong va kha nang béo quan khé qua

CU THI THIEN THU, DUONG THU HUONG, NGUYEN THI
PHUONG, NGUYEN CONG OANH. Nghién ctu st dung thirc an
xanh Ién men 16ng trong chan nuoi lon thit F1 (Yorkshire x Mong
Cai) theo huéng hitu co

CHE THI BICH TRAM, NGUYEN DINH GIANG NAM, HUYNH

VUONG THU MINH. Banh gia chat lugng nudc mat & tinh Séc
Trang giai doan 2014 - 2024 bang mot s6 phuang phap tinh toan
wal

DINH SON AN, LE DIEM KIEU. Tac dong clia hoat dong san
xuat nong nghiép & viing dém dén Vudn Qudc gia Tram Chim va
giai phap han ché
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DAC DIEM NONG SINH HOC NGUON GEN MUOP DANG
RUNG DIA TiNH NGHE AN

P6i Hong Hanh®*, Pham Hiing Cuong!, Ho Thi Thuong?,
Hoang Thi Hai', Nguyén Thi Quyén’, Luong Thi Kim Loan!, Nguyén B4 Cudng?®

! Trung tam Tai nguyén thuc vat
? Uy ban Nhan dan xa Muong Xén, tinh Nghé An
"Email- doihonghanh @gmail.com

TOM TAT

Muép dang rimg Dia (Momordica charantia Linn. var. abbreviata Seringe) thu thap tai tinh Nghe
An duoc trong phd bién 1am rau va duoc liéu. Két qua nghién ctru danh gia vé dic diém nong sinh
hoc, nang suat va chat lugng cho thdy, muép dang rimg Dia c6 thoi gian sinh trudéng dai (145 + 4
ngay), ra hoa cai dau tién sau 35 + 3 ngay, thu hoach sau 42 + 3 ngay, mudn hon 25 - 40 ngay so
voi giong trong phé bién. Cay sinh trudng khoe (day dai 3,8 - 4,6 m), qua nhé (5-6 cm, 23 -25 g),
vi ding dam, chiu han, chiu dat x4u va ung tot; ty 1é nhiém swong mai, phan trang thip, khong
can st dung thuoc bao vé thuc vat. Nang suat thuc thu dat 4,6 - 7,5 tAn/ha, cao hon mot s6 nguén
gen hoang dai nhung thap hon giong cai tién. Phan tich héa sinh cho thdy, ham luong saponin
(49,0 mg/g) va phenolic (0,27%) cao, giau khoang (K, Ca, Fe), vitamin (4, B¢, C), protein (18
g/100 g) va carbohydrate (64,5 g/100 g). Ham luwong kim loai nang, aflatoxin dap tng QCVN 8-
2:2011/BYT. Cam quan danh gia huong thom 4,64/5, vi 4,84/5 voi dac trung dang va ngot hau.
Nguén gen ndy c6 gia tri cho san xuét hitu co, phat trién thuc phdm chitc nang va bao ton da dang

sinh hoc.

Tte khéa: Muop ding rung, tinh Nghé An, dic diém nong hoc, ham lrong saponin.

1. DAT VAN DE

Muoép dang ring (Momordica charantia Linn.
var. abbreviata Seringe) 1a moét loai thuoc ho bau
bi moc hoang dai hoiac duoc tljéng & vung nhiét
d6i, dic biet & Trung Quoc, An Po, Pong Phi,
Trung va Nam My, vung Caribbean, Viét Nam.
Muép dang rimg co6 vi dang hon, qua, 14 va hoa
déu nho hon so véi mudp dang da duoc lai tao va
trong phd bién hién nay.

Ngoai gia tri 1a mot loai rau an, muép dang
con duoc stt dung nhu duoc lieu dé ho tro diéu tri
nhiéu bénh nhu: Dai thao duong, soi than, cham,
sOt rét, viem gan, gout... [1]. Mudp ding chta
nhiéu hoat chat sinh hoc quan trong nhu:
Glycoside, saponin, alkaloid, triterpene va steroid,
trong d6 saponin va mormodicin 1a cac thanh phan
duoc ly chtt yéu [2]. Saponin 1a hop chat chia
charantin, cé tac dung twong tu insulin, an toan va
hiéu qua trong viéc ha duong huyét. Momordicin

la hon hop goém: Charantin, protein, adenine,
betanin, cac vitamin nhém B, vitamin C... c¢6 kha
nang diét vi khudn va virus, tc ché hiéu qua su
phat trién cta té bao ung thu, ngin ngira tén
thuong ADN do H,0, gay ra, tic ché hoat dong cia
enzyme a-amylase, chong viéem, ting cuong hoat
tinh chong oxy hda cta enzyme, dong thoi ho tro
kiém soat roi loan lipid mau va stress oxy hoa &
bénh nhan dai thao duwong type 2 [3].

Cac nghién ctru lien quan cho thay, cac giong
muop diang ring (Momordica charantia L. var.
abbreviata Ser.) c6 hoat tinh duoc ly cao hon so
voi giong thuwong mai [4]. Pac biét, cac giong
muop dang rimg nay con co khd ning khang
khuan, chong doc té bao va chong rudi duc qua
(Bactrocera cucurbitae) tot hon so voi giong mudp
dang cai tién [5].

Tuy nhién, cac nghién cttu gan day chua yéu
tap trung mé rong san xuat muop ding rimg dé
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dap tng nhu cu thi truong va tiém nang san xuat,
trong khi so6 luong nghién ctru vé dic diém sinh
treong va dac tinh nong hoc, chat luong cta chiing
¢ Viet Nam con han ché.

Ky Son la huyén cé diéu kién thoi tiét khi hau
teong doi khac nghiét, dat dai co do doc 16n, diéu
kién nhiét do cao, d0 am dat va khong khi thap,
luong mua phan b6 khong dong déu nén co thé
ndi diéu kién ngoai canh khong phu hop cho canh
tac trong trot. Cac hoat dong nong nghiép chu yéu
phu thudc vao nudc troi va khong thuan loi cho
cay trong phat trién. Vi vay, nghién ctru nay duoc
thuc hién nham thu thap, phan tich va danh gia
ngudn gen muop ding rimg Dia, qua d6 cung cap
dir liéu tiém nang phuc vu nghién ctru san xuat
theo huéng duoc liéu va chon tao giong sau nay.

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

Giong mudép diang rimg Dia thu thap tai tinh
Nghé An.

2.2. Phuong phap nghién ctru
2.2.1 BO tri thi nghiém:

Muép dang rimg Dia duoc tap hop va trong tir
thang 3 dén thang 6 nam 2024 trong vuon khao
nghiém giong cay trong thuoc Trung tam Tai
nguyén thyc vat. Dién tich vueon nghién ctu: 500
m? véi khoang cach trong 40.000 cay/ha va trén
nén phan chuéng 30 tdn/ha. Tién hanh theo doi
ngau nhién 50 cay duoc lua chon theo quy tic
duong chéo 5 diém, moi diém luwa chon 10 cay
trong hang dé theo doi.

2.2.2. Chi tiéu va phuong phap theo doi

Nghién ctu tap trung danh gia dac diém nong
sinh hoc, sinh truéng, nang suat, chat luong qua
va kha nang chong chiu sau, bénh cta giong. Cac
chi tieu theo doi gom: Thoi gian cac giai doan sinh
truong; dic diém than, 14, hoa, s6 qua/cay (qua),
chiéu dai qua (cm), duong kinh qua (cm) va hat;
nang suat thuc thu; danh gia chat luong qua bang
cam quan [6] va phan tich thanh phan (nudc,
khoang, vitamin, saponin). Sau, bénh duogc theo
doi tai cac thoi diém: 20, 60, 90, 130 ngay sau
trong; danh gia theo thang diém va ty lé nhiém
bénh tiéu chuin (swong mai, phén trang).

Ham luwong vitamin duwoc xac dinh bang
phuong phéap sac ky 16ng hiéu nang cao (HPLC)
theo quy trinh chuidn. Ham lueong saponin tong so
duoc dinh luong biang phuong phap can va quang
phé hap thu UV-Vis, trong khi ham luong phenolic
téng s6 duwoc xac dinh bang phuong phap quang
phé UV-Vis st dung thuoc thit Folin—Ciocalteu.
Cac chi tieu hoa sinh va khoang chat khac duoc
phan tich theo tiéu chuin hién hanh, ddm bao do
tin cay va kha nang so sanh két qua [7 - 9].

S6 lieu duoc xtr ly thong ké bang phan mém
Microsoft Excel 2010.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thoi gian sinh trwdng, phat trién cta
giong muop déng rimg Dia

Danh gia thoi gian hoan thanh cac giai doan
sinh truong va phat trién duoc thuc hién theo cac
dic diém: Thoi gian bat dau ra hoa céi, thoi gian
thu qua 1an dau va hoan thanh thu hoach [10]. Két
qua cho thay, thoi gian tir trong dén ra hoa duc
dau tién trung binh 1a 31 ngay, thoi gian tir trong
dén ra hoa cai dau tién 1a 35 + 3 ngay, thoi gian tir
trong dén thu qua thuong phidm dau tién 1a 42 + 3
ngdy va tong thoi gian sinh truéng cua giong
muop dang rimg Dia 1a 145 + 4 ngay, dai hon so
voi cac giong muop dang canh tac phd bién nhu
giong Pong Du (100 ngay) [10] va giong Muop
dang xanh den KaMi 999 (124,6 ngay) [11]. Thoi
gian sinh truong dai hon co thé 1a dic diém thich
nghi cta giong ban dia voi diéu kién sinh thai tu
nhién, dong thoi cting phan anh tiém nang phat
trién sinh khoi va tich lily duong chat kéo dai hon.

Nhu vay, giong mudp dang rimg c6 chu ky sinh
truong dai hon tir 25 - 40 ngay so voi cac giong mudp
dang thuong mai, diéu nay phu hop voi tinh chat
hoang dai, it duoc chon loc va cé thé 1a tiém nang doi
voi cac nghién cttu chon tao giong chiu han, khang
sau, bénh hoac khai thac duoc lieu.

3.1.1. Pic diém nong sinh hoc va niang suat

Giong muop ding ring Dia c6 kha nang sinh
trudng va phan nhanh manh, than manh, dai 3,8 -
4,6 m, c6 canh va it long. La c6 phién xé thuy sau,
goc 14 hinh tim, mép rang cua, mat dudi c6 long
thua. Tua cuén don khong phan nhanh, dai 14 - 18
cm. Hoa xudt hién sau trong 35 - 40 ngay, c6 mau
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vang, moc riéng 1é & ké 14, hoa duc va cai c6 cuong
dai 3 - 8 cm, dwong kinh 1,5 - 2 cm, véi ty 1é hoa
cai/hoa duc 1a 0,8.

Canh moc ra tir than chinh 1a canh ciap mot.
Canh cap mot giir vai tro quan trong trong viéc cho

trai, c6 nhitng giong trai ra cht yéu trén canh cip
mot. Canh cap mot it hay nhiéu phu thuoc vao dic
tinh giong va diéu kién canh tac. Kha ning phan
canh cap mot ctia cac giong mudp dang rimg Dia
dat 15,8 - 17,8 canh/cay.

Bang 1. Mot s6 dic diém nong sinh hoc cay muép ding rimg Dia

Chi tieu Tinh trang biéu hién
Than leo, c6 canh
Than .
Mau sac than: Xanh dam
S6 1a/cay: Trung binh 34 14
L4 Mau sic: Xanh
La co6 xé thuy sau
Hoa Vang
Dai qua: 55 - 60 mm
DPuong kinh qua: 20 - 30 mm
. Bé mat qua nhiéu u vau nhon
Qua )
Do day thit qua: 4 - 6 mm
Mau sic qua: Xanh dam
Khéi luong trung binh qua: 23-25 g
Nau sam, hinh rang ngua, chiéu dai hat 10 - 12 mm,
Hat LA ~
chiéu rong 5- 6 mm
Khéi luong 1.000 hat 95-105g
S6 qua thuc thu trén cay 21-25qua
Nang suat thuc thu (tdn/ha) 46-75
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Hinh 1. Dic diém hinh thai ciia 14 va ngon muép ding rimg Dia
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Qua non dén chin déu c6 mau xanh dam, dang
thoi, nhiéu gai va u vau; khi chin chuyén vang cam,

trong, kich thuoc trung binh 65 - 75 mm dai, 25 - 30
mm duong kinh, khoi luong 18,2 - 20,5 g. Hat hinh
rang ngua, nau sam, kich thudc 10-12 x 7 -8 mm.
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Hinh 2. Dic diém hinh thai hoa, qua va hat ctia muép ding rimng Dia

Vé dic diém hinh thai qua, mudép ding rimg
bia c6 chiéu dai qua trung binh dat 5 - 6 cm, khoi
luong trung binh qua 23 - 25 g/qua va ning suat
cao hon dang ké so véi giong muodp dang ring XT
(3,3 cm, 9,3 g/qua, nang suat 3,84 tan/ha) [12]. Su
khac biét c6 y nghia nay cho thay tiém nang
thuong mai hoa cia mudp dang rimg Dia néu duoc
chon loc va cai tién phu hop.

So sanh véi giong mudp dang cai tién phd bién
hién nay cho thdy, giong muodp diang rimg Dia cé
kich thuéc qua nho hon va cho nang suat thap hon
ro rét so voi giong muop dang xanh den Kami 999
(khoi lwong qua 200 g, nang suat 20,5 tdn/ha)
[11]. Tuy nhién, vi cta muop ding rung Dia rat
ding, mau sic qua dam va u vau nhiéu, cho thay
tiém nang vé ham luong hoat chat cao, co thé phu
hop véi muc tiéu khai thac duogc liéu thay va san
xuat hang hoa.

312 Pac diém sau, bénh va diéu kién bat
thuan

Muép dang ring Dia it bi sau, bénh nghiém
trong. Cac loai sau phd bién nhu: Sau xanh, ray
mém, rép sap thuong xuat hién rai rac va duoc

kiém soat tot biang bién phap tha cong hoac theo
doi dinh ky. Tuy nhién, rudi duc qua la doéi tuong
gay hai dang ké trong thoi ky qua non, dac biét
trong diéu kién kho han.

Nguédn gen mudp dang rimg Dia thich nghi tot
voi diéu kién bat thuan tai viing cao Ky Son (Nghé
An) nhu: Han héan, nidng néng, dat doc va do 4am
thap. Trong giai doan thoi tiét khac nghiét ti
thang 2 - 4 nam 2024, cay van sinh truong va cho
qua tot. Pac biét, sau mua 16n vao thang 5 gay
ngap ung, cay phuc héi nhanh, tiép tuc ra hoa va
dau qua, cho thay kha nang chong chiu moi
truong rat tot.

Vé sau, bénh hai, muép ding rimg Dia c6 muc
do nhiém bénh suong mai va phan trang nhe. Két
qua nay cho thdy, muop dang rimg Dia c6 kha
nang chong chiu sinh hoc tot trong diéu kién
khong stt dung thudc bao vé thuc vat, phu hop voi
canh tac hitu co.

3.1.3. Phén tich chat lrong

- Két qua nghién cuu vé chat luong cam quan
cua muop dang rung Dia:

Bang 2. Két qua nghién cttu vé chat luong cdm quan ctia muép ding rimg Dia

P ¢ 14 4 biém danh gia
STT Tiéu f:hl danh gia Mb (2
cam quan (diém)
1 Huong qua 4,64 +0,48 Thom diu dic trung, huong phat tan nhanh
2 Vi qua 4,84 +0,37 Vi dang nhe va ngot hau
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banh gia chat luong cdm quan ctia qua muop
dang rimg Dia theo TCVN 3215:1979 [6]. Téng
hop két qua cho diém cta hoi dong thdm dinh,
két qua cdm quan bang mait cho thdy, mau ma
dep, xanh sang hoi nga vang. Heong thom diu
dac trung, mui huwong lan téa nhanh va rong.
Téng so6 diém danh gia trung binh dat 4,64 diém.
Vi dang nhe va ngot hau, diém danh gia trung
binh dat 4,84 diém.

Két qua danh gia cam quan duoc hoi dong
tham dinh nhan dinh tinh wu viét ctia giong mudp
ding riung bia. Pay 1a giong cé huong, vi dic
trung va uu viét hon mudép dang lai dang trong
trén dia ban.

- Két qud nghién ciu vé thanh phan hoa hoc
trong qua mudp dang rung Pia:

Két qua phan tich thanh phan héa hoc cho
thdy, muép dang rimg Dia chta nhiéu hop chat
c6 hoat tinh sinh hoc quan trong, bao gdém:
Flavonoid, polysaccharide, saponin, phenolic,
duong, vitamin va khoang chat. Vé khoang chat,
mau quad kho ghi nhan ham luong kali (K)
34.935,0 mg/kg, canxi (Ca) 2.457,0 mg/kg, cung
voi su hién dién ctaa Mg va Fe — day 1a nhiing
khoang chat thiét yéu gép phan diéu hoa huyét
ap, ho tro xuong va chic nang mién dich. Ham
luong vitamin A (110 pug/100 g), vitamin B6 (64,9
1g/100 g) va vitamin C (9,91 ng/100 g) duoc xac

dinh & mirc dang ké; trong khi vitamin B12 va D
khong phat hién.

Vé thanh phan hiru co, qud chtra protein 18
g/100 g carbohydrate 64,5 g/100 g, phenolic tong
0,27%. Dac biét, ham luong saponin téng s6 dat
49,0 mg/g - cao hon rd rét so voi giong mudp dang
rimg BD3 (18,98 mg/g) [13], khing dinh tiém
nang duoc tinh vuot troi ctia mudp ding rimg Dia,
nhat 1a trong cac ing dung ha duong huyét, chong
oxy hoa va ho tro chitc ning gan.

Céc chi tiéu phan tich mau mudp dang rimg
bia cho thay, ty l¢ mat khoi luong do lam kho
8,4%, phan anh ham luong nuéc tu do & muc
trung binh, thuan loi cho bao quan sau thu hoach.
Ham lwong can khong tan trong nuéc 65,7% kha
cao, cho thay thanh phan chat xo va hop chat
khong tan chiém wu thé. Tro toan phan 9,1%,
chtmg t6 mau giau khoang, 1a nguén cung cap vi
lwong quan trong.

Asen, cadimi, thity ngan va chi la nhiing kim
loai nang c6 doc tinh cao, c6 kha nang duogc sinh
vat hap thu va tich lay sinh hoc, dan dén hién
twong lam giau qua chudi thic an. Trong dé, asen
va cadimi 1a cac doc t6 moi truong phd bién voi
doc tinh nghiém trong, da duoc ching minh co
lien quan dén nguy co gay ung thu & nguoi [14].
Két qua phan tich cho thay, trong mau muop dang
rung Dia phat hién kim loai nang (As, Cd) voi ham
luong nho, khong phat hién aflatoxin, dap tung
QCVN 8-2:2011/BYT [15].

Béng 3. Két qua phan tich thanh phan héa hoc ctia qua muép ding rimg Dia (dang kho)

TT Chi tiéu phan tich Dbon vi Dang kho
1 Natri mg/kg 140,4
2 Kali mg/kg 34.935,0
3 Canxi mg/kg 2.457,0
4 Magie mg/kg 3.845,5
5 Sat mg/kg 90,3
6 Vitamin A ng/100 g 110,0
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TT Chi tiéu phan tich Dbon vi Dang kho
7 Vitamin B6 ng/100 g 64,9
8 Vitamin B12 ng/100 g KPH
9 Vitamin C ng/100 g 9,91
10 Vitamin D ng/100 g KPH
11 Carbohydrates g/100 g 64,5
12 Protein g/100 g 18
13 Mat khoi luong do 1am kho % 8,4
14 Can khong tan trong nuéc % 65,7
15 Tro toan phan % 9,1
16 binh luong saponin téng mg/g 49,0
17 Phenolic téng % 0,27
18 Ham luong arsenic (As) ng/kg 0,029
19 Ham luong cadmi (Cd) ng/kg 0,01
20 Ham luong aflatoxin téng so ng/kg KPH

Ghi chi: KPH: Khong phat hién.

Téng hop cac chi tieu cho thdy, muép dang
rimg Dia 1a nguon cung cap doi dao cac nguyeén to
vi luong thiét yéu, vira ddm bao an toan, vira s&
hitu ham lwong saponin va phenolic cao, rat phu
hop phét trién cac san phdm ho tro sttc khée nhu
tra mudp dang, cao chiét hoac thuc phdm chic
nang. Pay 1a co s& khoa hoc quan trong dé khuyén
nghi bao ton va khai thac giong ban dia nay theo
hudéng duoc liéu - dinh duong.

4. KET LUAN

Muép dang rimg Dia 1a mot nguon gen ban
dia quy, hi€ém, c6 gia tri ca vé mat sinh hoc va kinh
té. Giong nay co6 chu ky sinh truéng dai, kha nang
thich nghi tot véi diéu kién bat thuan nhu dat
ngheo dinh duong, kho han hoic ap luc sau, bénh,;

déng thoi thé hien kha nang chong chiu ty nhién
cao, gidm phu thudc vao thudc bao vé thuc vat,
qua d6 gép phan san xuat nong nghiép bén vimg
va dap ung tiéu chuén an toan thuc pham.

bac diém qua néi bat véi kich thudc nho, vi
dang dam dac trung va ham luong hoat chat sinh
hoc cao, gom saponin (49,0 mg/g) va phenolic
0,27%), kem theo ham luong vitamin va khoang
chat thiét yéu phong phua. Ham luong nay vuot troi
so v6i nhiéu giong mudp dang rimg khac, cho thay
tiém nang lon trong tmg dung duoc liéu va dinh
duong chirc nang.

Nhing diac diém vé hinh thai, sinh hoc va gia
tri hoat chat ctia mudp ding rimg Dia khong chi
m& ra co hoi phat trién cac san phdm gia tri gia
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tang phuc vu stc khoe cong dong, ma con dong
g6p vao da dang hoa nguon gen, nang cao gia tri
kinh té cho nguoi trong, dong thoi hé tro cong tac
bao ton va khai thac bén vimng tai nguyén sinh hoc
dia phuong.
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AGRONOMIC CHARACTERISTICS OF WILD BITTER GOURD (Momordica charantia Linn. var.
abbreviata Seringe) GENETIC RESOURCES FROM NGHE AN PROVINCE

Doi Hong Hanh?, Pham Hung Cuong?, Ho Thi Thuong?,
Hoang Thi Hail, Nguyen Thi Quyen?, Luong Thi Kim Loan?, Nguyen Ba Cuong?
! Plant Resources Center
? People’s Committee of Muong Xen commune, Nghe An province
Abstract

Wild bitter melon “Dia” (Momordica charantia Linn. var. abbreviata Seringe), collected from
Nghe An province, is widely cultivated for both culinary and medicinal purposes. Evaluation of its
agronomic traits, yield and quality revealed that this genotype has a long growth duration (145 +
4 days), with first female flowering occurring after 35 + 3 days and harvesting at 42 + 3 days,
which is 25 - 40 days later than common cultivated varieties. Plants exhibit vigorous growth (vine
length 3.8 - 4.6 m), bear small fruits (5 - 6 cm, 23 - 25 g) with intense bitterness and show strong
tolerance to drought, poor soils and waterlogging. The incidence of downy mildew and powdery
mildew remained low, without the need for plant protection chemicals. Actual yield ranges from
4.6 - 7.5 t/ha, exceeding some wild genotypes but lower than improved cultivars. Biochemical
analyses indicate high levels of saponins (49.0 mg/g) and phenolics (0.27%), along with abundant
minerals (K, Ca, Fe), vitamins (A, B¢, C), protein (18 g/100 g) and carbohydrates (64.5 g/100 g).
The contents of heavy metals and aflatoxin complied with the national technical regulation QCVN
8-2:2011/BYT. Sensory evaluation scores for aroma (4.64/5) and taste (4.84/5) highlighted its
distinctive bitter flavor with a sweet aftertaste. This genetic resource holds potential for organic
production, functional food development, and biodiversity conservation.

Keywords: Wild bitter melon, Nghe An province, agronomic traits, saponin content.
Ngay nhan bai: 4/7/2025

Ngay chuyén phén bién: 11/7/2025

Ngay thong qua phan bién: 29/6/2025

Ngay duyét dang: 22/8/2025
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NGHIEN CUU NHAN GIONG HOA HONG €O SA PA
VA HONG CO VAN KHOI BANG PHUONG PHAP
NUOI CAY MO TE BAO
Lé Thi Minh Thao?, Lé¢ Hiuing Linh? Nguyén Van Hong?,
Pham Phuong Thu?, Duong Thi Thanh Huong', Nguyén Thi Tan!, Triéu Thi Mai',
Tran Ngoc Tuan?, Duvong Thi Thao Chinh®, Pham Gia Khanh?, Khuat Thi Mai Lirong®

1 Phéan hiéu Pai hoc Thai Nguyén tai tinh Lao Cai
“Vien Di truyén Nong nghiép

*Viéen Khoa hoc Sur song — Pai hoc Thadi Nguyén
“Truong Pai hoc St pham Ha Noi 2

*Truong Cao ding Lao Cai
*Email: hoamoclantt_36@yahoo.com

TOM TAT

Hoéng c6 Sa Pa va Van Khoi hién dang bi khai thac qua muc, thi€éu nguon giong chat luong.
Nghién ctru nady nham xay dung quy trinh nhan giéng in vitro hai giéng hong cé co gia tri. Két
qua cho thay, xtt ly khit triing hiéu qua nhat cho hong ¢6 Sa Pa 1a con 70% trong 15 phut, javel 5%
trong 10 phuat va HgCl: 0,1% trong 5 phut (i 16 mau sach va song 81,1%). Dai véi hong cé Van
Khoi, thoi gian xit ly bang cén 70% rut ngan con 10 phut, dat ti & mau sach va séng 75,6%. Moi
treong MS b6 sung 1,5 mg/1 BAP cam tng choéi hiéu qua, chiéu cao chéi 1,8 - 2,0 cm, trung binh
1,8 choi/nach va 4,0 - 5,3 14/choi sau 6 tuan. Moi truong nhan nhanh t6i vu 1a MS + 1 mg/1 BAP +
0,5 mg/1 kinetin + 0,3 mg/1 a- NAA, cho ti lé tao cum chéi 91,1 - 92,2%, hé s6 nhan chéi 2,8 - 2,9
lan sau 8 tuan. Moi truong ra ré la MS + 0,5 mg/1 IBA, dat 88,9 - 94,4% choi ra ré, trung binh 3,6 -
3,7 r&/chéi. O giai doan vuon wom, gia thé 50% dat, 25% phan giun, 25% triu hun cho ti 1& song
78,9 - 82,1%, chiéu cao 5,9 - 6,8 cm, 9,7 - 10,5 1a/cay. Phun phan bén 14 Vinaf 30-20-10+TE gitip
tang ti lé song lén 85,6 - 87,7%, chiéu cao 6,5 - 7,1 cm va 9,7 - 11,0 1a/cay. Quy trinh la co s& phuc

vu nhan giong hoa hong c6 sach bénh, dong nhat, quy mo 16n.

Tie khéa: Cay con, gid thé, nuéi cdy mo t€ bao, hong cé Sa Pa, Van Khoi, viron wom.

1. DAT VAN BE

Hoa hong 1a mot trong nhiing loai hoa thuong
mai quan trong trong nganh céng nghiép hoa toan
cau [1]. Tai Viet Nam, hoa hong khong chi 1a loai
hoa phé bién ma con la mét trong nhirng loai hoa
cat canh cht luc duoc xuat khau sang nhiéu quoc
gia. Dién tich tréong hoa hong tai nuéc ta da khong
ngimg moé rong trong nhimg nam gan day va duoc
du bao seé tiép tuc gia ting trong thoi gian téi [2].

Trong s6 cac giong hoa hong ban dia, hong cé
Sa Pa néi bat voi nhiéu dic diém quy nhu: Dang
hoa tron khum, canh mém, mau héng canh sen
hoidc hong dam, huong thom diu dang va dac biét

la kha nang thich nghi rong, sinh truéng tot ti
vung khi hau lanh 4m nhu Sa Pa dén cac ving am
hon & dong biang song Héng va mién Nam. Ngoai
gia tri thAim my, hong ¢6 Sa Pa con c6 ham luong
tinh dau cao, mé ra tiém nang st dung trong san
xuat tinh dau hoa héng [3].

Tuong tu, hong c¢6 Van Khoi (Rosa “Souvenir
De la Malmaison”) 1a giéng hoa hong ¢4 c6 nguon
goc tir Phap, néi tiéng voi bong hoa to mau hong
phan, huong thom dé chiu, thuoc nhém hong bui
quy hiém duoc nhiéu nguoi wa chuong. Tuy nhién,
cac giong hong ¢é nay hién cha yéu duoc nhan
giong bang cac phuong phap truyén théng nhu:
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Giam canh, chiét, ghép... cé hiéu qua thap, cay dé
thoai hoa, kh6 dam bao dong nhat vé chat luong va
thuong xuyén nhiém bénh, anh hudng toi nang
suat va chat luong hoa thuong pham [4].

Trong béi canh d6, nudi cdy mo thuc vat 1a
mot huéng di hiéu qua, giup nhan giéng nhanh
choéng, quy mo 16m, tao ra cay giong sach bénh va
déng nhat vé mat di truyén. Tuy nhién, viec ap
dung ky thuat vi nhan giong trén cay hoa hong —
mot loai than ban g6, chira nhiéu tinh dau thuong
gap tro ngai do su tich liy cac hop chat phenol gay
tic ché sinh truéng, 1am cay cham phat trién, vang
14 hoac chét trong diéu kién nuoi cay in vitro.

Trén thé gioi va tai Viet Nam da co mot so
nghién cttu vé nhan giong in vitro cac giong hoa
hong nhu hong cé Sa Pa [5, 6], hong com [7],
hong nhung Mé Linh [8], hoa héng Van Khoi [9]
va héng ti muoi [10]. Tuy nhién, chua c6 cong
trinh nao tap trung nghién ctru dong thoi hai giong
hong c6 c6 gia tri la Sa Pa va Van Khoi, két hop
nghién ctu giai doan thich nghi ngoai vueon wom
dé nang cao ti 1é song cua cay con in vitro.

Xuat phat tir thuc tién d6, “Nghién cuu nhan
giong hoa hong cé Sa Pa va hong cé Van Khoi
bang phuong phap nudi cdy mo té bao” duoc thuc
hién nham go6p phan hoan thién quy trinh vi nhan
giéng, tao nguon cay giong sach bénh, déng nhat
va chat luwong cao phuc vu san xuat thuong mai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Vat liéu thuc vat: Doan canh banh té mang
mat ngu ctia giong hoa hong cé Sa Pa va hong c6
Van Khoi duoc cung cap boi Phan hiéu Pai hoc
Thai Nguyeén tai tinh Lao Cai. Chiéu dai canh 15 -
20 cm, duong kinh canh 0,3 - 0,6 cm gém 3 - 5 mat
ngu.

2.2. Phuong phap nghién ciru

2.2.1. Phuong phap thi nghiém

- Phuong phap khtr triing mau tao vat lieu vo
trung:

Thi nghiém 1: Nghién cttu anh huéng ctia mot
s6 hoa chat khit trung dén kha nang tao vat liéu
sach hai giong hoa hong c¢6 Sa Pa va hong c6 Van
Khoi.

Canh bén c6 nach 14 mang choi ngt chua phat
trién ctia hai giong hoa héng cd Sa Pa va hong co
Van Khoi duoc loai bo 14, dé lai phan cudng 14. Sau
d6, mau duoc rita ky dudi voi nudc chay dé loai bo
bui ban, ti€p tuc ngam trong nuoc xa phong loang
va chai nhe bang chdi 1ong mém, roi rira sach lai
bang nuoc thuong. Mau duoc trang nhiéu lan bang
nuoc cat va dung trong binh Scott, chuin bi cho
qua trinh khtr tring trong diéu kién vo tring.

Toan b6 qua trinh khit trung duwgc thuc hién
trong ti cdy vo trung. Cac mau trong binh Scott
duoc xtr ly theo cac t6 hop thi nghiém véi thoi gian
lac trong con 70% lan luot 1a: 0, 5, 10, 15, 20 phut,
sau d6 déu duoc xtt ly tiép bang dung dich javel 5%
trong 10 phut. Cudi cung, mau duoc ngam trong
HgCl. 0,1% trong 5 phuit.

Sau mdi budc xit ly, mau duoc trang rita bang
nuoc cat vo trung 2 - 3 1an dé loai bo hoan toan hoa
chat du. Cac phan mo bi tham den (do ngdm thuy
ngan) hoac cac phan mo gia duoc cit bd bang
panh va kéo vo trung trudc khi duwa vao moi truong
nuodi cay.

Cac mau dai 2 - 3 cm, c6 it nhat mot mat ngt
duoc cdy vao moi truong co ban MS bé sung 30
g/1 duong sucrose va 7 g/l agar, khong b sung
chat diéu hoa sinh trudng. Moéi cong thic thi
nghiém gém 30 mau/lan lap lai x 3 lan lap lai,
duoc nuoi cay ¢ diéu kién anh sang va nhiét do
tieu chudn trong phong nudi cdy. Cac chi tiéu
danh gia gdém: Ti lé mau sach song (%), ti 1é mau
sach chét (%), ti 16 mau nhiém (%) sau 3 tuan
nudi cay.

- Phuong phap tai sinh choi:

Thi nghiém 2: Nghién cttu anh hudéng cta
néong do BAP dén kha niang tai sinh choi tir mat
ngu.

Cac mau sach duoc ciy chuyén sang moi
truong MS + 30 g duong sucrose + 7 g/1 Agar, bo
sung BAP & cac nong do 0,5; 1; 1,5; 2 mg/1 dé
danh gia kha nang tai sinh choi tir mat nga. Moi
cong thuc thi nghiém goém 30 mau/lan lap lai x 3
lan lap lai.

Cac chi tiétu danh gid sau 6 tuan nudi ciy
gom: SO chdi/mau, chiéu cao chdi (cm), so
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la/chéi.

- Phuong phap nhan nhanh chéi:

Thi nghiém 3: Nghién cttu anh hudéng cta
BAP, Kinetin va o- NAA dén kha ning tao cum
choi.

Moi treong nhan nhanh chéi MS + 30 g duong
sucrose + 7 g/ agar, b6 sung kinetin 0,5 mg/1 két
hop BAP ndng do 1,0 mg/1 va bé sung o- NAA &
cac nong do 0,1; 0,3; 0,5; 0,7 mg/1. Mdi cong thirc
thi nghiém gom 30 mau/lan 14p lai x 3 1an lap lai.

Céc chi tiéu danh gia gom: Ti 1é mau tao cum
choi (%), chiéu cao choi (cm), hé s6 nhan choi
(lan) va chat luong choéi sau 8 tuan nuoéi cay (choi
c6 pham chat tot: Mau xanh non, khoe manh, map
map; chéi cé pham chat trung binh: Mau xanh -
vang va nho; chéi c6 phdm chat xdu: Mau 14 vang
nhat va rung).

- Phuong phap tao cay hoan chinh:

Thi nghiém 4: Cac choéi cé chiéu cao tir 2,5 -
3,5 cm duoc cdy chuyén sang moi truong MS + 0,4
g/1 than hoat tinh + 30 g duong sucrose + 7 g/1
agar b6 sung IBA néng do 0,3; 0,5; 1; 1,5; 2 mg/1
dé tao cay con hoan chinh. Méi cong thuic thi
nghiém gom 30 mau/lan 1ap lai x 3 14n lap lai.

Céc chi tieu danh gia gém: Ti 1é ra ré (%), so
ré/cay va chiéu dai ré (cm), chat luong ré sau 2
tuan nuoi cay.

Céac moi truong nuodi cay duoc diéu chinh & do
pH 5,8, chiéu sang 12 gi¢ trong ngay, véi cuong do
anh sang 2.000 - 3.000 lux, nhiét d6 phong nuoi 23
+ 2°C, @6 am 50 - 60%.

- Huan luyén cay ngoai vuon wom:

Thi nghiém 5: Nghién cttu anh hudng ctua gia
thé dén su sinh truéng va phat trién ctia hong co
Sa Pa va hong c6 Van Khoi giai doan vuiron wom.

Cay con in vitro c6 chiéu cao 3 -4 cm, c6 tir 3 -
5 ré duoc st dung dé wom vao gia thé theo cac
cong thirc khac nhau, cac chau cay duoc dat & gian
c6 trang bi luéi che mau den va tuéi nudc biang hé
thong phun suwong. Dién tich: 4 CTIN x 5
m?/CTTN x 3 1an lap = 60 m% so chau = 60 m? x 5
chau/m? = 300 chau (cay). Thoi vu trong: Vu thu
(ngay 15/8). Cac cong thirc bao gom:

+ CT1: 50% dat: 25% phan chuong hoai: 25% xo

dia B/0).

+ CT2: Gi4 thé trong cay VietGarden.

+ CT3: Gi4 thé trong cay Chibas Thuycam.

+ CT4: 50% dat: 25% phan giun: 25% trau hun.

Chi tieu danh gia sau 4 tuan: Ti lé cay song
(%), chiéu cao cay (cm), so6 1a/cay (14).

Thi nghiém 6: Nghién cttu anh huéng ctia mot
s6 duong chat dén sinh trudng, phat trién ctia hong
c6 Sa Pa va hong c6 Van Khoi giai doan nha ludi.

Cay con in vitro c6 chiéu cao 3 -4 cm, c6 tir 3 -
5 ré duoc trong trén gia thé 50% dat: 25% phan
giun: 25% trau hun. Phun cac chat dinh duong sau
khi trong cay con 10 ngay va dinh ky 7 ngay/lan
theo cac cong thitc khac nhau. Cac chau cay duoc
dat & gian c6 trang bi ludi che mau den va tudi
nudc bang hé thong phun swong. Dién tich: 4
CTTN x 5 m?/CTTN x 3 lan lap = 60 m% s6 chau =
60 m* x 5 chau/m? = 300 chau (cay). Thoi vu trong:
vu thu (ngay 15/8). Cac cong thitc bao gdm:

+ CT1: Phun nuéc 1a B/c).

+ CT2: Phun phan bén 14 Pau Trau 501.

+ CT3: Phun phan boén 1a hitu co Seaweed-
Rong bién 95%.

+ CT4: Phun phan bén 14 Vinaf 30-20-10+TE.

Liéu luong CT2: Phun phan boén 14 Pau Trau
501 (pha 2 g/1 lit nuéc/cong thic); CT3: Phun
phan bon 14 hitu co Seaweed-Rong bién 95% (pha
0,5 g/1 lit nuwdc/cong thic); CT4: Phun phan boén
la Vinaf 30-20-10+TE (pha 1 g/1 lit nudc/cong
thic).

Chi tieu danh gia sau 4 tuan: Ti lé cay song
(%), chiéu cao cay (cm), so 1a/cay (14).

2.2.2. Phuong phap phan tich két qua va xu Iy
so lieu

St dung phan mém IRRISTAT ver. 4.0 va
Microsoft Excel 2010 dé phan tich phuong sai, hé
sO bién dong (CV%) va muc sai khac nho nhat co y
nghia (LSD 0,05).

2.3. Thoi gian va dia diém nghién ciru

Thoi gian nghién ctu: Tir thang 1/2024 dén
thang 5/2025.

bia diém nghién ctu: Phong thi nghiém tai
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Vién Khoa hoc va Su song, Dai hoc Thai Nguyen.
8. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua nghién cttu anh huéng cta thoi
gian kht triing biang cén 70% dén kha ning tao
mau sach ctia cay hong cd Sa Pa va hong c6 Van

Khoi

Két qua nghién cttu anh hudéng cua thoi gian
khtt trung bang cén 70% dén kha nang tao mau
sach ctia cay héng c6 Sa Pa va hong c6 Van Khoi
duoc thé hién ¢ bang 1.

Béng 1. Anh hudng ctia thoi gian khit triing miu béng cén 70% dén kha ning tao miu sach
ctia cay hong cd Sa Pa va hong c8 Van Khoéi (sau 3 tuin nudi cdy)

Thoi gian xtt ly ! i -
(ohit) Ti lé. fnﬁu Ti lé mau khong nhiém
Cong thitc nhiém (%)
Con 70% Javel 5% | HgCl, 0,1% (%) — —
Mau chét Mau song
Héng ¢ Sa Pa
CT1 0 48,9 1,1 50,0
CT2 5 35,6 44 60,0
CT3 10 244 10,0 65,6
CT4 15 10 7,8 11,1 81,1
CT5 20 12,2 24,4 63,3
Héng cé Van Khoi
CT1 0 44 4 2,2 53,4
CT2 5 23,3 6,7 70,0
CT3 10 13,3 11,1 75,6
CT4 15 10 12,2 18,9 68,9
CT5 20 14,4 26,7 58,9

Bang 1 cho thdy, khi st dung con 70% dé khir
tring mau voi thoi gian khac nhau c6 anh huong
ro rét dén kha nang tao mau sach. Doi voi mau
héng ¢ Sa Pa, khi khong khtt tring mau bang con
70% cho ti 1é mau nhiém cao nhat 48,9%, mau sach
va song dat 50%. Khi khtt trung trong thoi gian 5 -
10 phut cho ti 1é mau nhiém giam (24,4 - 35,6%),
mau sach bi chét dao dong tir 4,4 - 10%, mau sach
va song dat 60,0 - 65,6. Khi tang thoi gian khtr
trung mau bang cén 70% lén 15 phat, ti 16 mau
sach va song ting len dang ké (dat 81,1%), ti le
mau sach va song tiép tuc gidm khi tang thoi gian
khtr trung 20 phut (dat 63,3%).

Tuong tu, d6i voi mau hong c6 Van Khoi, khi
khong khtr tring mau bang cén 70% cho ti 1& mau
nhiém cao nhat 44,4%, mau sach va song dat 53,4%.
Khi khtr tring trong thoi gian 5 - 10 phat cho ti 1&

mau nhiém gidm (13,3 - 23,3%), mau sach bi chét
dao dong tir 6,7 - 11,1%, mau sach va song dat 70,0 -
75,6%. Khi tang thoi gian khir tring mau bang con
70% len 15 va 20 phuat, ti 1é mau sach va song giam
dang ké (dat 58,9 - 68,9%). Nhu vay, doi voi hong
c6 Sa Pa, thoi gian khit tring mau bang cén 70%
trong 15 phut cho chi tiéu mau sach va song cao
nhat dat 81,1%. Voi hong ¢6 Van Khoi, khir tring
bang cén 70% trong 10 phut cho hiéu qua kht
trung tot nhat, ti 1é mau sach song cao nhat dat
75,6%. Két qua nay tuong tu voi két qua nghién ctru
vé nhan giong cay hoa héng Van Khoi cua La Viét
Héng va cs (2019) [9], theo d6 cong thic khir
trung bé mat bang coén 70% trong 10 phut va dung
dich javel 5% trong 10 phut cho hiéu qua khir trung
tot nhat, ti 1&é mau sach song cao nhat dat 79,0%.
Khuat Thi Hai Ninh va cs (2021) [11] khi nghién
ctru nhan giong in vitro cay hong nhung c6 (Rosa
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sp.) cho thdy, cong thic khir tring hiéu qua nhat
dé tao mau sach tir chéi 1a st dung HgCl, 0,1%
trong vong 6 phut. Tuy nhién, ti 16 mau sach nay
chéi sau 3 tuan nuoi cdy khong cao, voi 38,9%.
Nghién ctu vé nhan giong in vitro cay Hong ti
mudi (Kosa chinensis Jacq. var. minima Redh.)
cho thdy, cac doan dot than duoc khir trung bang
dung dich HgCl, 0,2% trong thoi gian 10 phut cho
ti Ié mau khong nhiém va song sot dat 71,67% [10].
Nhin chung, ti 1é mau sach va song trong nghién
ctru nay & ca 2 cay hong c6 Sa Pa va hong c¢6 Van
Khoi trong duwong hoac cao hon so véi cac cong bo

trudce do.

3.2. Két qua nghién ctru anh hudéng ctia ndng
do6 chat diéu hoa sinh treong BAP dén kha niing tai
sinh chéi hong cd Sa Pa va hong c¢d Van Khoi

Sau 3 tuan nudi cdy & giai doan tao mau sach,
nhitng mau song khoé manh, khong nhiém nam
va khudn duoc 14y ra cat bo phan go bi den & 2
dau, cdy chuyén sang moi truong kich thich tai
sinh chéi. Két qua thu dugc sau 6 tuan cay chuyén
duoc thé hién ¢ bang 2.

Bang 2. Anh huéng ciia néng d6 cht diéu hoa sinh truéng BAP dén kha nang ti sinh chdi
hong ¢ Sa Pa va hong ¢6 Van Khéi (sau 6 tudn nuéi cdy)

Cong thuc Nong do BAP (mg/1) S6 choi/mau | Chiéu cao choéi (cm) S6 1a/choi
Héng ¢ Sa Pa

CT1 0,5 1,1 1,0 6,9
CT2 1,0 1,4 14 5,6
CT3 1,5 1,8 2,0 5,3
CT4 2,0 1,9 1,7 5,0
LSD, 45 0,1 0,1 1,2

CV% 4,8 4,3 9,9

Héng cd Van Khoéi

CT1 0,5 1,0 0,8 6,8
CT2 1,0 1,2 1,2 44
CT3 1,5 1,8 1,8 4,0
CT4 2,0 1,6 14 3,7
LSD,,, 0,1 0,1 0,1

CV% 4,5 6,2 1,2

Két qua cho thdy, trong moi truong nudi cay,
khi stt dung BAP & cac néng do khac nhau cé anh
hudéng ro rét dén chiéu cao choéi, s6 chdi/mau va
s6 1a/chdi. O hong c6 Sa Pa, khi b6 sung BAP tir
0,5 - 1,5 mg/l vao moéi truong nudi cdy lam tang
chiéu cao choéi (ttr 1,0 - 2,0 cm) va s6 chdi tai
sinh/mau ciing tang lén dang ké (tir 1,1 - 1,8 choi),
nguoc lai s6 14/choi gidm dan tir 6,9 — 5,3 14 (Hinh
1). Tiép tuc ting nong do BAP dén 2,0 mg/l, s6
choi tai sinh tang lén 1,9 chai, tuy nhién chiéu cao

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 9/2025

chéi gidm con 1,7 cm va 5,0 1a/chéi. Nhu vay, cong
thirc thich hop nhat tai sinh choi héng c6 Sa Pa la
1,5 mg/1 BAP. Tuong tw, cong thic thich hop nhat
tai sinh choi hong ¢6 Van Khoi 1a 1,5 mg/1 BAP,
chiéu cao choi dat 1,8 cm, s6 chai tai sinh/mau 1,8
choi, s6 14/chai 4,0 14.

Nghién ctru ctua Shirdel va cs (2012) [12] doi
voi loai tAm xuan Rosa canina L. ciing st dung moi
truong MS bé sung BAP (1 mg/l) dé tao chéi tir
dot than. Nosheen Hameed va cs (2006) [13] da
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Hau hét cac két qua nghién ctru déu st dung BAP
& nong do kha cao (tréen 1 mg/1 BAP) dé tai sinh

nghién ctru nhan giéng in vitro loai hong An Do
Rosa indica L. cho thdy, choi non duwoc nuéi ciy

tréen moi truong MS bé sung 1,5 mg/l BAP ti 1é
mau tao cum choéi dat 100% sau 7,4 ngay nuodi cay.

chéi tir dot than va cho hiéu qua kha tot.

Hinh 1. Cum chéi in vitro tir d6t than hong c8 Sa Pa sau 6 tuan nuéi cdy

3.3. Két qua nghién ctru 4nh huéng ctia néng
do BAP, kinetin va o- NAA dén kha niing tao cum
chéi hong c6 Sa Pa va hong c6 Van Khoi

Két qua nghién cttu anh hudng ctia néng do
BAP, kinetin va a- NAA dén kha ning tao cum
chéi trén loai hong c¢6 Sa Pa thu duoc sau 8 tuan
cay chuyén duoc thé hién & bang 3. Két qua cho
thay, b6 sung ca 3 chat diéu hoa sinh truong BAP,
kinetin va o- NAA vao méi truong nudi cay choi co
chat luong tot (chéi map va xanh). Ti 1&é mau tao
cum choi cao (tir 75,6 - 91,1%), chéi phat trién
chiéu cao (2,4 - 3,7 cm) va hé so nhan chéi tot (2,0

- 2,9 chdi/mau), cao nhat & CT1 bd sung o- NAA
noéng do 0,3 mg/l. Két qua nay thap hon két qua
nghién ctu ctia Nguyén Van Viét (2017) [6] khi
nuoi cay hong c6 Sa Pa trén moi truong khoang co
ban WPM bé sung 0,6 mg/1 BAP + 0,4 mg/l
kinetin + 0,2 mg/1 o- NAA cho ti 1&é mau tai sinh
choi va hé s6 nhan chdi dat cao nhat, 1an luot 1a
93,56% va 4,23 1an. O hong ¢é Van Khoi, ti lé mau
tao cum chéi cao nhat & CT1 dat 92,2%, chiéu cao
chéi va hé s6 nhan choi trong tmg 1a 3,7 cm va 2,9
choi/mau.

Béng 3. Anh hudng ciia BAP, Kinetin va o- NAA dén kha niing tao cum chéi héng cé Sa Pa
va hong ¢ Van Khoi (sau 8 tuan nuéi cdy)

Cong Nong do Néng d 0 |Nong g o- Tilé mau tao | Chiéu cao | Hé s6 nhan . .
thuc BAP Kinetin NAA curﬁ choi (%) chéi (cm) chéi (lan) Chat luong choi

(mg/D) | (mg/D | (mg/D

Hoéng ¢ Sa Pa

CT1 0,3 91,1 3,7 2,9 Tot
CT2 10 05 0,5 83,3 3,4 2,7 Trung binh
CT3 0,7 81,1 2,6 2,2 Xau
CT4 1,0 75,6 2,4 2,0 Xau

LSDy 0,2 0,1

CV% 2,8 3,5
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Hong c6 Van Khoi
CT1 0,3 92,2 3,3 2,8 Tét
CT2 L0 05 0,5 86,7 3,0 2,3 Trung binh
CT3 0,7 78,9 2,2 2,1 Xdu
CT4 1,0 74,4 2,1 1,8 Xdu
LSD 45 0,2 0,2
CV% 3,7 44

Ghi chu: Choi c6 phadm chat tot: Mau xanh non, khée manh, map map; choi cé pham chat trung
binh: Mau xanh - vang va nhd; choi cé pham chat xau: Mau I4 vang va rung.

Nhu vay, khi nghién cttu anh hudng cta phoi
hop 3 chat diéu hoa sinh truong (BAP, kinetin va
a- NAA) da xac dinh duwoc cong thicc BAP 1 mg/1 +
0,5 mg/kinetin + 0,3 mg/l o- NAA cho hiéu qua
nhan nhanh chéi to6t nhit & ca 2 giong hong
nghién ctu.

3.4. Két qua nghién ctru 4nh huéng ctia néng
do IBA dén kha ning ra ré& tao cay hoan chinh
hong ¢ Sa Pa va hong c¢§ Van Khéi

Nghién cttu kha nang ra ré in vitro hong c6 Sa
Pa va hong ¢6 Van Khoi trén moi truong MS c6 b6
sung IBA & cac nong do khac nhau cho két qua
duoc thé hién & bang 4.

Két qua cho thdy, co6 sai khac gitta cac cong
thuc thi nghiém & tat ca cac chi tiéu nhu ti 1é ra ré,
so ré/cay, chiéu dai ré. B6 sung vao moi truong
nudi cay 0,3 mg/1 IBA cho hiéu qua ra ré kém nhat
& ca 2 giong hong nghién ctu (ti 1é ra ré chi 73,3 -
76,7%, 2,9 - 3,2 ré/cay va chiéu dai ré 2,0 - 2,1 cm).
Tang nong do IBA 0,5 - 1,5 mg/l hiéu qua ra ré
tang lén ro rét (voi tréen 80% choi ra ré, 2,7 - 3,6

ré/cay, chiéu dai ré dat 2,6 - 3,4 cm). Tuy nhién, ré
& cong thic 1 - 1,5 mg/1 IBA chi & mic d6 trung
binh, chat luong ré tot nhat & cong thirc 0,5 mg/1
IBA. Tang nong do IBA lén 2 mg/l, ti 1é ra ré giam
va chat luong ré kém.

Mot s6 két qua nghién cttu khac trong giai
doan ra ré ciing st dung IBA d€ tao cay in vitro
hoan chinh, nhu nghién cttu ctia Attia va cs (2012)
[14] st dung moi truong MS b6 sung 2 mg/1 IBA
cho ti 1é ra ré cao nhat (dat 66,7%) trén loai hong
lai Kosa hybrida 1; Bui Thi Thu Huwong va cs
(2017) [5] khong st dung chat diéu hoa sinh
truong trong moi truong 1/4 MS dé tao ré nhung
ti 1é mau ra ré dat 98,89%, so ré trung binh 1a 3,36
ré/cay, cac ré hinh thanh dai, map sau 6 tuan nuoi
cay. Nhu vay, kha nang ra ré ctia hoa hong rat
khac nhau gitra cac loai (co loai cAn nong d6 auxin
cao, co loai khong can st dung auxin trong moi
treong nudi cdy. Qua két qua nghién ctru giai doan
ra ré héng c6 Sa Pa va hong c6 Van Khoi, cong
thic moéi truong MS + 0,5 mg/1 IBA 1a phu hop.

Bang 4. Kha ning ra ré cta chéi in vitro hong c6 Sa Pa va héng c6 Van Khéi
trén moéi truong MS bé sung than hoat tinh 0,4 g/1va IBA & néng dd khéac nhau (sau 4 tuan nuéi cdy)

Néng do IBA . o . X _ , _
Cong thuc (/) Tileraré (%) Soré/cay (ré) |Chiéu dairé (cm)| Chatluong ré
Hoéng ¢ Sa Pa
CI1 0,3 77,8 2,9 2,1 Trung binh
CT2 0,5 94,4 3,7 3,4 Tot
CT3 1,0 96,7 3,2 3,1 Trung binh
CT4 1,5 81,1 2,7 2,8 Trung binh
CT5 2,0 76,7 2,8 2,6 Xau

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 9/2025 17



KHOA HOC & CONG NGHE

LSD, 0,1 0,2
CV% 2,4 3,2
Héng cb Van Khoi
CT1 0,3 73,3 3,2 2,0 Trung binh
CT2 0,5 88,9 3,6 2,8 Tot
CT3 1,0 92,2 3,4 2,7 Trung binh
CT4 1,5 81,1 3,0 2,6 Trung binh
CT5 2,0 76,7 2,7 2,4 Xau
LSD, . 0,3 0,1
CV% 9,7 3,3

Ghi chu: Chat lirong ré tot: To, mau trang sing, khoe manh; chat Iwong ré trung binh: Vira, mau
vang ndu; chat luong ré xau: Nho, mau tham den.

Hinh 2. Cay héng cé Van Khoéi hoan chinh trong méi truong MS bé sung than hoat tinh 0,4 g/1va IBA &
nong d6 0,5 mg/1

duoc thé hién & bang 5. Két qua cho thay, gia thé
trong gébm: 50% dat: 25% phan giun: 25% trau hun
(CT4) cho tat ca cac chi tiéu danh gia cao nhat &
ca 2 giong hong. Cu thé, ti lé song dat tir 78,9 —
82,1%, chiéu cao cay tir 5,9 - 6,8 cm va s6 1a/cay tir
9,7-10,514.

3.5. Két qua nghién ciru anh huwdng cia gia
thé va mot sd duong chat dén sy sinh truéng héng
¢4 Sa Pa va hong ¢ Van Khai giai doan vuon wom

Két qua nghién cttu anh hudéng cta gia thé
dén su sinh trudng hong c6 Sa Pa va hong ¢6 Van
Khoi giai doan veon wom 4 tuan sau khi trong

Béng 5. Anh hudng ctia gi4 thé dén su sinh truéng hong cé Sa Pa
va hong ¢ Van Khéi giai doan vueon wom (4 tuin sau khi trong)

Hong c6 Sa Pa Hong c6 Van Khoi
Congthuc | Tilesong | Chiducaocay | Sola/cay | Tilésong | Chiéucao | S6la/cay
% (cm) (13) % cay (cm) (13)
CT1 68,9 5,5 7,7 63,3 4,5 6,5
CT2 73,3 6,0 8,5 67,8 5,1 7,8
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CT3 74,4 6,2 9,3 74,4 5,4 8,5
CT4 82,1 6,8 10,5 78,9 5,9 9,7
LSD,, 0.3 11 0.3 0.7
CV% 26 6,0 28 44

Ghi chu: CT1: 50% dat: 25% phan chuong hoai: 25% xo dira (B/c); CT2: Gid thé trong cdy VietGarden;
CT3: Gi4 thé trong cay Chibas Thuycam; CT4: 50% dat: 25% phan giun: 25% trau hun.

Két qua nay tuong duong voi két qua nghién
ctru nhan giéng cay hoa hong nhung Mé Linh cua
La Viet Hong va cs (2019) [8], theo d6 cay in vitro
duoc trong trén gia thé hoén hop TS1 cho ti 1é s6ng
cao (75,5%) sau 2 tuan trong ngoai vuon uom.

Két qua nghién ctu anh huéng mot s6 duong
chat dén sinh truéng ctia hong c6 Sa Pa va hong c6
Van Khoi giai doan vuon wom 4 tuan sau khi trong

duoc thé hién & bang 6. Két qua cho thay, phun
phan boén 14 Vinaf 30-20-10+TE (CT4) cho tat ca cac
chi tiéu danh gia cao nhat & ca 2 giong hong. Cu
thé, ti le song dat tir 85,6 - 87,7%, chiéu cao cay tir
6,5-7,1 cm va so la/cay tir 9,7 - 11,0 14. Két qua nay
cho thdy, hai giong héng c6 thich nghi t6t ngoai
vuon wom, c6 tiém nang nhan giong in viftro 6n
dinh va c6 thé mé rong quy mo san xuat.

Béng 6. Anh huéng mét s6 duong chat dén sinh truéng ctia hdng c6 Sa Pa
va hong ¢6 Van Khoi giai doan vueon wom (4 tuan sau khi trong)

Héng c6 Sa Pa Héng ¢6 Van Khoi
Cong thtc | Tile song | Chiéucaocay | S6la/cay | Tile séng | Chiéucao | S6la/cay

% (cm) (13) % cay (cm) 14)

CT1 72,2 6,0 8,2 66,7 5,0 6,6
CT2 74,4 6,3 8,8 73,3 5,5 8,1
CT3 78,9 6,4 9,5 77,8 6,0 8,8
CT4 87,7 7,1 11,0 85,6 6,5 9,7
LSD,, 0.4 1,0 0.4 0.5
CV% 3,0 53 33 32

Ghi chu: CTI1: Phun nuoc la (B/c); CT2: Phun phan bon I4 Pau Trau 501; CT3: Phun phan bon 4
hitu co Seaweed-Rong bién 95%; CT4: Phun phan bon I4 Vinaf 30-20-10+TE.

4. KET LUAN

Quy trinh khi tring hiéu qua dé tao mau sach
tir dot than cay hong c6 Sa Pa la lac mau véi con
70% trong 15 phut, tiép theo 1a xir ly javel 5% trong
10 phut va sau d6 st dung HgCl. 0,1% trong 5
phut. Phuong phap nay cho ti 1& mau sach va song
dat 81,1% sau 3 tuan nuoi cay. Déi voi héng ¢d Van
Khoi, xttr Iy bang con 70% trong 10 phuat cho két
qua tot nhat, vai ti 1é mau sach va song dat 75,6%.

Moi treong cam tng chéi thich hop nhat cho
ca hai giong la MS b6 sung 1,5 mg/1 BAP, cho

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 9/2025

chiéu cao choi 1,8 - 2,0 cm, trung binh 1,8 chéi tai
sinh/nach va 4,0 - 5,3 14/chéi sau 6 tuan nuoi cay.

Doi voi giai doan nhan nhanh chéi, moi truong
MS b6 sung 1 mg/1 BAP + 0,5 mg/1 kinetin + 0,3
mg/1 NAA cho hiéu qua cao nhat. Cu thé, ti l¢ mau
hinh thanh cum choi dat 91,1 - 92,2%, chiéu cao
choi tir 3,3 - 3,7 cm, hé s6 nhan chéi 2,8 - 2,9 lan,
voi chat luong chéi tot (xanh, map) sau 8 tuan nuoi
cay.

O giai doan tao cay hoan chinh, méi truong
MS bé sung 0,5 mg/l IBA cho két qua ra ré tot
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nhat, voi ti 1é chéi ra ré 88,9 - 94,4%, trung binh 3,6
- 3,7 ré/choi, chiéu dai ré dat 2,8 - 3,4 cm, ré phat
trién tot vé mat hinh thai sau 4 tuan nuoi cay.

O giai doan huén luyén cay in vitro ngoai vuon
wom, gia thé 50% dat: 25% phan giun: 25% trau hun
& ca 2 giong hong cho ti le song dat tir 78,9 - 82,1%,
chiéu cao cay 5,9 - 6,8 cm va s6 14/cay 9,7 - 10,5 14.
Phun phan boén 1la Vinaf 30-20-10+TE cho ca 2
giong da dat ti lé song 85,6 - 87,7%, chiéu cao cay
6,5-7,1 cmvasola/cay 9,7-11,0 1a.

LOI CAM ON

Nhom tic gida xin cam on B Khoa hoc va
Cong nghé di ho tro kinh phi d€ thurc hién nghién
curu ndy. Pay Ia mot phan két qud nghién cuu cua
dé tai: Nghién ciuu khai théc, phat trién nguon gen
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spp. L) tai mién Bic Viét Nam, ma s6 NVQG-
2022/PT.13.
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IN VITRO PROPAGATION OF SA PA AND VAN KHOI ANCIENT ROSE (Kosa spp.)
CULTIVARS USING PLANT TISSUE CULTURE

Le Thi Minh Thao?, Le Hung Linh?, Nguyen Van Hong?,
Pham Phuong Thu*, Duong Thi Thanh Huong®, Nguyen Thi Tan', Trieu Thi Mui’,
Tran Ngoc Tuan', Duong Thi Thao Chinh®, Pham Gia Khanh?, Khuat Thi Mai Luong?
!Thai Nguyen University - Lao Cai Campus
?Agricultural Genetics Institute
?Institute of Life Sciences, Thai nguyen University
?Hanoi Pedagogical University 2
°Lao Cai College
Abstract

Sa Pa and Van Khoi ancient rose varieties are currently overexploited, leading to a shortage of
high-quality plant materials. This study aimed to develop an in vifro propagation protocol for
these two valuable rose cultivars. The most effective surface sterilization treatment for Sa Pa rose
stem segments was immersion in 70% ethanol for 15 minutes, followed by 5% sodium hypochlorite
for 10 minutes and 0.1% HgCl. for 5 minutes, resulting in 81.1% clean and viable explants. For Van
Khoi rose, reducing ethanol exposure to 10 minutes achieved 75.6% clean and viable explants.
Shoot induction was optimal on MS medium supplemented with 1.5 mg/1 BAP, producing shoots
1.8 - 2.0 cm in height, with an average of 1.8 shoots/node and 4.0 - 5.3 leaves/shoot after 6 weeks.
The most effective shoot multiplication medium was MS supplemented with 1 mg/1 BAP, 0.5
mg/1 kinetin and 0.3 mg/l o- NAA, yielding 91.1 - 92.2% shoot cluster formation and a
multiplication rate of 2.8 - 2.9 times after 8 weeks. Rooting was best achieved on MS medium
supplemented with 0.5 mg/1 IBA, with a rooting rate of 88.9 - 94.4%, averaging 3.6 - 3.7 roots per
shoot. In the nursery stage, a substrate composed of 50% soil, 25% vermicompost and 25% rice
husk biochar supported a survival rate of 78.9 - 82.1%, plantlet height of 5.9 - 6.8 cm and 9.7 - 10.5
leaves per plantlet. Foliar application of Vinaf 30-20-10+TE fertilizer increased survival rates to
85.6 - 87.7%, plantlet height to 6.5 - 7.1 cm, and leaf number to 9.7 - 11.0 leaves per plantlet. This
protocol provides a reliable foundation for large-scale production of disease-free, genetically
uniform, and high-quality ancient rose plants.

Keywords: Plantlet, substrate, plant tissue culfure, Sa Pa ancient rose, Van Khoi ancient rose,
nursery.

Ngay nhan bai: 20/6/2025

Ngay chuyén phén bién: 26/6,/2025
Ngay thong qua phéan bién: 14/7/2025
Ngay duyét dang: 15/8/2025
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NGHIEN CUU ANH HUONG CUA MAT B0 TRONG VA
LIEU LUONG PHAN BON KALI BEN NANG SUAT VA
HIEU QUA KINH TE CUA GIONG HANH TiM HAN2
TAI KHU VUC NAM TRUNG BO

Pham Trung Hiéu', Nguyén Vin Son"’,

Trinh Thi Van Anh!, Tran Thi Thao!, Phan Céng Kién'
"Vien Nghién citu Bong va Phét trién nong nghiép Nha HO

TOM TAT

"Email- hieuricotad @yahoo.com

Nghién cttu nham xac dinh mat do tréng va liéu luong phan kali thich hop cho giéng hanh tim
HAN2 dat nang suat va hiéu qua kinh té cao trén dat cat ven bién khu viec Nam Trung bo. Thi
nghiém duogc bo tri theo kiéu 16 chinh, 16 phu, 3 1an lap lai. Lo chinh 1a 3 mat do (M1: 66,7 van
cay/ha, M2: 55,5 van cay/ha va M3: 44,4 van cay/ha), 16 phu 1a 4 liéu lwong phan kali (K1: 80 kg
K,0/ha, K2: 90 kg K,0/ha, K3: 100 kg K,0/ha va K4: 110 kg K,0/ha). Két qua cho thdy, mat do
trong 55,5 van cay/ha va liéu luong phan boén kali 110 kg K,O/ha phu hop nhét cho giong hanh
tim HAN2, nang suat trung binh dat 25,0 - 28,4 tdn/ha, 1ai thuan va ty suat lai so véi von dau tu dat
cao nhat (366,636 trieu dong/ha va 1,16 1an tai tinh Ninh Thuan, 312,339 triéu déng/ha va 1,00
lan tai tinh Khanh Hoa, 390,461 triéu dong/ha va 1,23 lan tai tinh Quang Ngai).

Tir khéa: Hanh tim, mat do, phan bon K,O.

1. DAT VAN DE

Hanh tim la moét trong nhiing loai cay gia vi
quan trong, c6 gia tri kinh t€ cao va duoc trong
phé bién tai nhiéu dia phuong & Viét Nam, trong
d6 Nam Trung bo 1a ving c6 diéu kién khi hau
nang nhiéu, dat dai thich hop cho su phat trién cta
cay hanh tim. Tuy nhién, d€ nang cao nang suat va
chat lwong san pham, viéc to6i wu hda cac yéu to
canh tac nhu mat do tréong va ché do bon phan,
dac biéet 1a phan kali - nguyén t6 dinh duong dong
vai tro quan trong trong qua trinh hinh thanh ct la
hét stc can thiét. Mot s6 nghién ctru da chi ra
rang, cac giong hanh tim khac nhau c6 mat do,
khoang céach trong t6i vu va nhu cau dinh duong
khac nhau. Trong d6, khoang cach trong 12 x 20
cm, 6 x 20 cm va 10 x 20 cm twong tng cho cac
giong Nafis, Robat va Nasik [1], 6 x 20 cm cho
giong Red Bombay [2], 10 x 40 cm cho giéng Red
Adama [3] va 15 x 15 cm cho giong hanh tim Vinh
Chau [4] 1a phu hop dé cac giong cho nang suat toi
uu. Tuong tu nhu vay, doi vai liéu luong phan bon,

mot s6 nghién cttu ciing chi ra rang, liéu luong toi
uu thay doi rat nhiéu gitta cac giong hanh tim khac
nhau [5, 6].

Nham x4c dinh mat do trong va liéu luong
phan boén kali thich hop cho giong hanh tim méi
tuyén chon “Nghién cutu dnh huong cua mat do
trong va liéu lirong phan bon kali dén nang suat va
hiéu qua kinh t€ cua giong hanh tim HANZ tai khu
vire Nam Trung bo” duoc thuc hién.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

- Giong hanh tim HAN2 do Vien Nghién cttu
bong va Phat trién Nong nghiép Nha Ho tuyén
chon.

- Phan boén kali Phu My (60% K,O).

2.2. Thoi gian va dia diém nghién ctru

- Thoi gian: Vu thu d6ng nam 2023.

- bia diém: Nghién ctru duoc thuc hién tai 3
diém: Huyén Ninh Hai, tinh Ninh Thuan (nay la
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tinh Khanh Hoa); huyén Ninh Hoa, tinh Khanh
Hoa (nay la tinh Khanh Hoa) va huyén Ly Son,
tinh Quang Ngai (nay la tinh Quang Ngai).

2.3. B0 tri thi nghiem

+ Thi nghiém duoc bo tri theo kiéu 16 chinh va
16 phu (split plot design), lap lai 3 1an. Lo chinh bo
tri 3 cong thirc mat do gom: M1: 66,7 van cay/ha
(khoang céach trong 15 x 10 cm); M2: 55,5 van
cay/ha (khoang cach trong 15 x 12 cm); M3: 44,4
van cay/ha (khoang cach trong 15 x 15 cm), 16
phu bo tri 4 liéu luong phan bon kali gom: K1: 80
kg K,0/ha; K2: 90 kg K,0/ha; K3: 100 kg K,0/ha;
K4: 110 kg K,O/ha.

+ Quy mo thi nghiém: Dién tich 6 thi nghiém
1a 20 m2, téng dién tich thi nghiém 720 m2.

+ Nén phan bon cho 1 ha: 20 - 25 tdn phan
chuéng + 90 kg N + 45 kg P205

2.4. Cac chi tiéu va phuong phap theo doi

- Céc chi tiéu sinh truong: Chiéu cao cay (cm)
va so 1a/cay (14) duoc do dém vao thoi diém sau
trong 60 ngay.

- Cac yéu t6 cau thanh nang suat va nang suat:
+ Chiéu cao ci (cm), duong kinh ct (cm), so

ci/bui (ct), khoi luong bui (g): M6i lan lap do,
dém 50 cu réi tinh trung binh cho cong thic.

+ Nang sudt thuc thu (tdn/ha): Méi lan ldp can
khoi lwong ca tréen 1 m? sau do qui ra don vi
tan/ha.

- Sau, bénh hai chinh: Ap dung theo TCVN
13268-2:2021 [7].

+ Doi tuong theo doi: Sau xanh da lang
(con/m?), doi duc 14 (con/m?); bénh thoi nhin va
bénh kho dau la.

+ Tinh ty 1é bénh va chi s6 bénh:

Tilé bénh (%) = (So6 1a bi béenh/Téng s6 14 diéu
tra) x 100.

(N1x 1)+ (N3x3) +.+(Nnxn)
x 100

Chi s6 bénh (%) =
Nx9

Trong d6: N 1a téng so6 14 diéu tra; N1 - Nn la
sO 1a bi bénh & cac cap tuwong duong; 9 1a cip bénh
cao nhat trong thang phan cap.

- Hiéu qua kinh té: Tinh hiéu qua kinh t€ theo
cac tiéu chi sau:

Téng thu = nang suat x gia ban trung binh;

Téng chi = chi phi vat tu + chi phi cong lao
dong + chi phi nang luong + 1ai suat von dau tu;

Loi nhuan = Téng thu - Téng chi;

Ty sudt 1ai so véi von dau tue = Loi nhuan/Téng
chi.

2.5. Thu thap va xit Iy s6 liéu

S6 lieu duoc xit Iy bang phuwong phap phan
tich phuong sai (ANOVA), st dung tric nghiém
phan hang LSD,,; bang phan mém théng ke
MSTATC va Microsoft Excel 2010.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia mat do trong va liéu lugng
phan kali dén mét s6 dic diém sinh vat hoc caa
giong hanh tim HAN2

Mat do tréong anh huéng ro rét dén chiéu
cao cay, so la trén cay, chiéu cao cu va duong
kinh ct cta giong hanh tim HAN2, sai khac c6 y
nghia ¢ do tin cay 95% (Bang 1 va 2). Két qua
cho thay, giong hanh tim HAN2 duogc trong voi
mat do thap hon c6 chiéu cao cay va sé 14 trén
cay 16n hon so véi khi trong & mat do cao hon.
Chiéu cao cay (53,0 cm; 48,1 cm va 50,6 cm) va
s6 14 tréen cay (30,2 14; 32,0 14 va 33,6 14) cao nhat
ghi nhan & mat do trong M3 (44,4 van cay/ha),
trong khi chiéu cao cay (50,3 cm; 43,2 cm va
45,1 cm) va so 14 trén cay (28,9 1a; 29,7 1a va 31,7
14) thap nhat ghi nhan & mat do trong M1 (66,7
van cay/ha) tuong tng tai 3 dia diém nghién cttu
tai cac tinh: Ninh Thuan, Khanh Hoa va Quang
Ngai (Bang 1). Tuong tu, chiéu cao ct va duong
kinh ct c6 xu huéng cao hon khi trong & mat do
thap hon. Chiéu cao cu (3,56 cm; 3,29 cm va 3,53
cm) va duong kinh cu (2,60 cm; 2,62 cm va 3,01
cm) dat cao nhat & mat do trong M3 (44,4 van
cay/ha) va thap nhat (twong tng 3,41 cm; 2,92
cm va 2,94 cm va 2,33 cm; 2,43 cm va 2,82 cm) &
mat do tréng M1 (66,7 van cay/ha) tuong tmg tai
3 dia diém nghién ctu tai cac tinh: Ninh Thuan,
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Khanh Hoa va Quang Ngai (Bang 2). Két qua 20 x 15 cm va 50,0 van cay/ha tuong tmg khoang
nghién cttu nay phu hop voi két qua nghién ctu  cach hang 20 x 10 cm). Twong tu, két qua nghién
ctia Alfonso Sitorus va cs (2025) [8], giong hanh  cttu ctia Tsegaye Shimelis va cs (2020) [9] ciing
tim Batu Ijo trong & mat do thap hon (25,0 van cho thdy, trong pham vi 3 khoang cach hang
cay/ha teong tng khoang cach hang 20 x 20 (7,5; 10,0; 12,5 cm), chiéu cao cay, s0 14 trén cay,
cm) co chiéu cao cay, so 1a trén cay, duong kinh  chiéu cao ct va duong kinh ca ctia giong hanh
ctt cao hon so voéi khi tréong & cac mat do 16n hon  tim Huruta cai tién cé xu huéng ting khi tang
(33,3 van cay/ha twong ung khoang cach hang Kkhoang cach hang.

Béng 1. Anh hudng ciia mat do trong va liéu lugng phan kali dén mot s6 dic diém hinh théi cay cia
giéng hanh tim HAN2 tai viing duyén hai Nam Trung bo (vu thu dé6ng nam 2023)

Chi tiéjl. Dia diém Mat do Liéu luwong phan kali (K)
theo doi M) K1 K2 K3 K4 TB (M)
M1 49,1 49,2 50,7 52,0 50,38
- M2 48,8 51,3 52,0 52,4 51,1B
T‘;ﬁgﬁh M3 50,1 53,1 53,1 55,5 53,0A
TB (K) 494B | 512AB | 51,9AB 53,3A
CV (%) = 5,2: Fyy= 24.34"; Fy= 3,447 o= 0,26"
M1 42,4 41,0 42,1 471 43,2C
) q , M2 427 448 45,9 46,3 44,98
ig‘;é‘(lcfr?)o Tm};ilanh M3 45,9 46,2 48,1 52,2 48,1A
TB (K) 43,78 44,0B 45 4AB 48 5A
CV (%) = 7,7 Fyy= 36,26 F= 3,55 Fype= 041
M1 43,0 44,5 44,4 48,5 45,1B
0 , M2 44.6 46,6 47,9 48,5 46,98
T1n111\§;11ang M3 48,0 494 50,3 54,5 50,6A
TB (K) 452B 46,8B 47,5AB 50,5A
CV (%) = 7,1 Fyy = 31,92 F= 3,78 ; Fye= 0,22
S6 14 trén M1 26,0 28,3 30,4 31,0 28,98
cay (em) | v 4 Ninh M2 28,5 28,4 29,2 30,0 29,0B
Thuan M3 29,7 29,2 30,7 31,4 30,2A
TB (K) 28,1C 28,6BC | 30,1AB 30,8A
CV (%) = 7,0: Fyy= 811 Fe= 3,45 Fyye= 0.67°
M1 24,9 28,5 31,6 34,0 29,7B
Tinh Khanh | M2 28,3 28 4 31,2 31,5 29,98
Hoa M3 30,6 29,7 33,2 34,5 32,0A
TB (K) 28,0C 289BC | 32,0AB 33,3A
CV (%) = 125 Fy= 10,30 Fy= 4,05 Fyye= 0,41
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M1 27,4 30,9 33,5 35,0 31,7B
M2 30,9 30,9 32,7 33,3 31,98
Tinh Quang | 13 32,7 32,0 34,5 35,5 33,6A
Nl T B | s03c | s12BC | 336AB | 346A
CV (%) = 9,0: Fy= 8.14"; Fy= 4,09 Fyy= 0,60°

Ghi chu: Trong cung mot nhom gid tri trung binh, cdc sé co cung ky tir di kem thé hién su khdc biét
khong co y nghia thong ké; ns: Khong co y nghia; (*): Khdc biét co y nghia ¢ miic o = 0,05; (**): Khac

biét rat co y nghia ¢ miica = 0,01.
Liéu luong phan bon kali anh hudéng co y
nghia dén chiéu cao cay, so 14 trén cay, chiéu cao
¥ =K

Chiéu cao cay dat cao nhat (53,3; 48,5; 50,5 cm
twong tng tai tinh: Ninh Thuan, Khanh Hoa va
Quang Ngai) ghi nhan & liéu lwong bon kali 110 kg
K,0/ha, 16n hon c6 y nghia khi so véi liéu luong
bon 80 kg K,O/ha tai 3 diém nghién cttu va so voi
liéu lwong bon 90 kg K,O/ha tai tinh Khanh Hoa
va Quang Ngai. Tuong tu, so 14 trén cay, chiéu cao
ctt va duong kinh ct dat cao nhat ghi nhan ¢ liéu
luong bon kali 110 kg K,O/ha va thap nhat & liéu
luwong bon 80 K,O/ha.

Chiéu cao cay, so la trén cay, chiéu cao ct va
duong kinh ct cta giong hanh tim HAN2 c6 xu
huéng tang khi tang liéu luong bon phan kali. Két
qud nay phu hop véi két qua nghién ctu cta

i TH gl

ct va duong kinh ct cta giong hanh tim HAN2
(Bang 1va 2).

M2K3/1

Hinh 1. Anh hudng ciia lidu luong phan bén kali dén duomg kinh cii cfia gidng hanh tim HAN2

Muluneh Bekele (2018) [10] va Suparman va cs
(2021) [11].

Tuong tac gitta mat do trong va liéu luong phan
kali anh huéng khong cé y nghia thong ke dén
chiéu cao cay, s6 14 trén cay, chiéu dai ct va duong
kinh ctt (Bang 1 va 2). Chiéu cao cay trung binh dao
dong tir 41,0 - 55,5 cm, s6 14 trén cay trung binh dao
dong tir 24,9 - 35,5 14, chiéu dai c trung binh dao
dong tir 2,71 - 3,91 cm va duong kinh ct trung binh
dao dong tur 2,06 - 3,21 cm. Trong d6, cong thirc
trong voi mat do M3 (44,4 van cay/ha) két hop voi
liéu lwong bon kali K4 (110 kg K,O/ha) co chiéu
cao cay, so la trén cay, chiéu dai ct va duong kinh
ct 16n nhat (Bang 1 va 2).

Béng 2. Anh huéng ciia mat d¢ trong va lidu lugng phan kali dén hinh théi cti ctia giéng hanh tim HAN2
tai viing duyén hai Nam Trung b6 (vu thu déng nim 2023)

Chi tieu o Mat do Liéu lwong phan kali (K)
heo do bia diém
theo doi M) K1 K2 K3 K4 TB (M)
Chiéu cao | Tinh Ninh M1 3,31 3,31 3.50 3,52 341B
ca (cm) Thuan M2 3.29 3,50 353 3.46 344B
M3 3,46 3,58 357 3,63 3.56A
TB (K) 335B | 346AB 3,53A 3,53A
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CV (%) =4,13: Fy =835 Fy= 3,28 Fyx= 059"
M1 2,84 2,79 2,85 3,18 2,92C
0 , M2 2,87 3,04 3,10 3,17 3,058
T‘n}gg;anh M3 3,12 3,19 3,28 3,56 3,29A
TB (K) 2,94B 3,01B 3,08B 3,31A
CV (%) = 7,44; Fyy=5539"; Fy= 4,24 Fy= 0,35°
M1 2,85 2,71 2,87 3,34 2,94C
M2 2,87 3,08 3,23 3,30 3,12B
Tin}IiIQ;éng M3 3,37 3,30 3,52 3,91 3,53A
¢ TB (K) 3,03B 3,03B 3,21B 3,52A
CV (%) = 8,12 Fyy= 34842 Fy= 695" Fype= 0,59°
M1 2,10 2,33 2,46 2,43 2,33B
Tinh Ninh M2 2,47 2,50 2,52 2,55 2,51A
Thuan M3 2,43 2,57 2,65 2,76 2,60A
TB (K) 2,33B 247AB | 254A | 258A
CV (%) = 6,37 Fyy=1134"; Fy= 4,39; Fye= 0,67°
M1 2,06 2,41 2,63 2,64 2,43B
Puong | Tinh Khanh | M2 2,40 2,41 2,68 2,72 2,55A
kinh ci Hoa M3 2,43 2,54 2,82 2,711 2,62A
(em) TB (K) 2,30B 245AB | 271A 2,69A
CV (%) = 1211; Fy= 1081 Fy= 3,77 Fype= 025"
M1 2,37 2,75 2,98 3,16 2,82B
M2 2,73 2,76 2,90 2,99 2,84B
Tinlll\IQauiéng M3 2,90 2,86 3,08 3,21 3,01A
¢ TB (K) 2,67C 279BC | 299AB | 3,12A
CV (%) = 10,75 Fyy= 8,14, Fy= 3,80 Fyye= 0,53°

Ghi chu: Trong cung mot nhom gi4 tri trung binh, cdc sé co cung ky tir di kem thé hién sur khac biét
khong co y nghia thong ké; ns: Khong co y nghia; (*): Khdc biét co y nghia ¢ muic o = 0,05; (**): Khadc

biét rat co y nghia ¢ mica = 0,01.

3.2. Anh huéng ctia mat d¢ trong va lidu leong
phan kali dén cac yéu t6 cdu thanh ning suit ctia
giong hanh tim HAN2

Két qua & bang 3 cho thay, s6 ci/bui va khoi
luong bui tang khi gidm mat do tréong. Cay hanh
tim khi trong & mat do M1 66,7 van cay/ha, so ci/
bui va khoi luong bui trung binh & tinh Ninh
thuan, Khanh Hoa, Quang Ngai chi dat tir 4,69 -
5,19 ct va tir 45,5 - 49,6 g. Khi trong hanh tim thua

voi mat do M3 44,4 van cay/ha thi s6 ci/ bui va
khoi luong bui tang lén, twong tng 1a tir 4,96 - 5,52
cu va tir 56,7 - 60,4 g. Két qua nghién cttu nay phu
hop voi két qua nghién ctru Alfonso Sitorus va cs
(2025) [8], giong hanh tim Batu Ijo trong & mat do
thap hon (25,0 van cay/ha) cé so cu/bui va khoi
luong bui 16n hon so véi mat do trong cao hon
(33,3 van cay/ha va 50,0 van cay/ha). Két qua
nghién ctu cta Dos Santos va cs (2018) [12] cho
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rang, cac giong hanh IPA11, Rio das Antas va thich ring, c6 it sy canh tranh giita cic cay vé
Serena khi trong & mat do lon hon c6 khoéi luong  khong gian, chat dinh dudng, 4nh sang va nuéc &
ct thap hon so voi khi trong & mat do nhé hon. Két mat do trong thap hon so voi mat do trong cao
qua nghién cttu cia Das va cs (2020) [13] giai hon.

Bang 3. Anh hudng ctia mat do tréng va liéu lvong phan kali dén cac yéu t6 cu thanh ning sudt ctia
giong hanh tim HAN2 tai viing duyén hai Nam Trung by (vu thu dong nam 2023)

Chi tiéu q Mat do Lieu luong phan kali (K)
. bia diém N
theo doi M) K1 K2 K3 K4 TB (M)
M1 4,53 4,94 5,30 541 5,05B
M2 4,98 4,95 5,10 5,23 5,06B
Tinh Ninh M3 5,18 5,10 5,33 5,50 5,28A
Thuan
TB (K) 4,90B 500B | 524AB | 538A
CV (%) = 6,85 Fy =904 Fy=339; Fyy= 0,64
M1 458 4,59 4,73 4,87 4,69C
M2 455 4,80 4,87 4,91 4,78B
S0 cli/bui | Tinh Khdnh | /0 4,68 4,98 4,97 5,21 4,96A
(c) Hoa
TB (K) 4,60B A79AB | 486AB | 500A
CV (%) = 552: Fyy=3047"; Fx= 3,65, Fyye= 024"
M1 4,81 5,09 5,38 5,50 5,19B
M2 4,90 5,06 5,50 5,77 5.31AB
Tinh Quang |/, 5,07 5,74 5,68 5,58 5.52A
Ngai
TB (K) 4,93B 530AB | 552A 5.62A
CV (%) = 7,12: Fyy = 9,05, Fy= 596", Fyyc= 0,63
Khoi M1 455 49,3 51,6 51,9 49,6B
lwong bui
o Tinh Ninh M2 54,5 57.4 60,1 61,0 58,3A
Thuén M3 58,0 59,6 61,3 62,5 60,4A
TB (K) 52,7B 554AB 57.7A 58,5A
CV (%) =67 Fy=41,03"; Fx=436; Fyy=0,10°
M1 43,2 44,2 16,6 48,2 45,5C
Tinh Khinh M2 50,2 52,6 53,8 54,2 52,7B
Hoa M3 54,5 56,2 56,6 59,3 56,7A
TB (K) 49,3B 51,0AB 52,3A 53,9A
CV (%) =59 Fy=28426", Fx =375, Fyx = 0,14
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M1 45,0 48,2 51,1 52,9 49,3C
M2 52,5 55,1 59,0 61,8 57.1B
Tinh Quang | /5 55,5 60,4 61,7 62,2 59,9A
Ngai
TB (K) 51,0B 54,.6AB 57.3A 59,0A
CV (%) =81 Fyy = 134.81" Fo= 5,48+ Fyp = 016"

Ghi chu: Trong cung mot nhom gi4 tri trung binh, cdc so co cung ky tir di kem thé hién su khdc biét
khong co y nghia thong ké; ns: khong co y nghia; (*): Khac biét ¢ y nghia ¢ muc o. = 0,05; (**): Khac

biét rat co y nghia ¢ miica = 0,01.

Két qua & bang 3 cho thay, khi ting luong phan
kali tir 80 kg/ha lén 110 kg/ha, so6 ct/bui va khoi
luong bui trung binh cta 3 diém nghién ctu tang
tuong ung tur 4,60 - 4,93 cu 1én 5,00 - 5,62 cu va tir
49,3 - 52,7 g/bui 1én 53,9 - 59,0 g/bui, co6 su sai khac

MIK4I 577

/

Wl Ty M2ZKAA T

& muc tin cay 95%. Két qua nghién ctru nay pht hop
voi két qua nghién ctru ctia Muluneh Bekele (2018)
[10], khi tang liéu lvong phan kali tr 0 - 120 kg
K,0O/ha, khoi luong ct cta giong hanh Bombay
Red tang tuong ung tir 40,94 - 48,41 g.

Hinh 2. Anh hudng ciia mat do trong dén khéi luong bui ctia giéng hanh tim HAN2
phan kali véi luong tir 80 - 110 kg/ha, sai khac
khong c6 y nghia vé mat thong ké (Bang 3).

S6 cu/bui va khoéi luong bui trung binh ctia
cac diém nghién ctru bién dong tuong tng tir 4,53 -
5,77 cii va 43,2 - 62,5 g/bui khi két hop trong hanh
tim voi mat do tir 44,4 - 66,7 van cay/ha va bon

3.3. Anh hudng ctia mat d¢ trong va liéu luong
phan kali dén ning suit ctia gidong hanh tim HAN2

Béng 4. Anh hudng ciia mat do trong va liéu lugng phan kali dén niing sudt ctia giéng hanh tim HAN2
tai viing duyén hai Nam Trung b6 (vu thu déng nim 2023)

Chi tieu o Mat do Liéu luong phan kali (K)
. Dia diém
theo doi M) K1 K2 K3 K4 TB (M)
Nang sut | Tinh Ninh M1 30,3 32,8 34,3 34,6 33,0A
ly thuyét | Thuan M2 30,3 31,9 33,4 33,9 32,3A
(tan/ha)
M3 25,8 26,5 27,2 27,8 26,8B
TB (K) 28,8B | 30,4AB 31,6A 32,1A
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CV (%) = 6,43 Fy= 48,89 Fy= 4,91"; Fyye= 0.28°
M1 28,7 29,4 31,0 32,1 30,3A
M2 27,9 29,2 29,9 30,1 29.2B
Tinl}{gé‘nh M3 24,2 25,0 25,1 26,3 25,2C
TB (K) 26,9B 27,9AB 28,7A 29,5A
CV (%) = 5,98 Fy = 144,04°"; Fy= 3,75 Fype= 0,27°
M1 30,0 32,1 34,1 35,2 32,8A
o 9 M2 29,1 30,6 32,7 34,3 31,7B
Tmt;&;ang M3 24,6 26,8 274 27,6 26,6C
TB (K) 279C | 298BC | 314AB 32,4A
CV (%) = 7,49 Fyy= 229,64"; Fy= 6,65" Fype= 0,29°
M1 93,7 26,1 275 277 26,2A
Tinh Ninh M2 24,2 25,7 26,8 273 26,0A
Thuan M3 21,0 21,7 223 22,8 21,98
TB (K) 23,0B 24,5AB 25 5A 25,9A
CV (%) = 6,53 Fyy=38,33"; Fy= 596" Fye= 0,35°
M1 92,7 23,5 25,1 26,0 24,3A
Nang sudt | Tinh Khénh | M2 22,8 24,1 247 95,0 24 1A
thuc thu Hoa M3 19,5 19,9 20,3 21,2 20,2B
(tin/ha) TB (K) 21,7C 225BC | 234AB 24,1A
CV (%) = 598 Fyy=123,37"; Fy= 5,19 Fye= 0.35°
M1 24,0 26,0 27,9 28,9 26,7A
M2 24,0 253 271 28 4 26,2A
Tinl;IQ;iéng M3 20,6 22,5 22,9 23,1 22,3B
: TB (K) 22,9C 246BC | 26,0AB 26,8A
CV (%) = 7,74 Fyy = 7246 Fye = 747" Fype= 036"

Ghi chu: Trong cung mot nhom gi4 tri trung binh, cdc sé co cung ky tir di kem thé hién sur khac biét
khong co y nghia thong ké; ns: Khong co y nghia; (*): Khdc biét cé y nghia ¢ muic o = 0,05; (**): Khac

biét rat co y nghia ¢ mica = 0,01.

Mat do va phan bon anh huéng dén kha nang
sinh trudng va cac yéu t6 cau thanh niang suat nén
anh huéng truc ti€p dén nang suat ly thuyét va
nang suat thuc thu ctia cay hanh tim. Gidm mat do
trong tir 66,7 van cay/ha (M1) xuéng 55,5 van
cay/ha (M2) va 44,4 van cay/ha (M3) nang suat ly
thuyét giam tir 0,7 - 6,2 tan/ha, tir 1,1 - 5,2 tin/ha
va tr 1,1 - 6,2 tan/ha tuong ung tai tinh Ninh
Thuan, Khanh Hoa va Quang Ngii, sai khac c6 y
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nghia gitta mat do 66,7 van cay/ha va 55,5 van
cay/ha so v6i mat do 44,4 van cay/ha nhung sai
khac khong c6 y nghia gitta mat do 66,7 van
cay/ha véi 55,5 van cay/ha. Tuong tu, niang suat
thuc thu dat cao nhat (26,2; 24,3; 26,7 tan/ha tuong
ung tai tinh Ninh Thuan, Khanh Hoa va Quang
Ngai) khi trong hanh tim vé6i mat do 66,7 van
cay/ha (M1), sai khac c6 y nghia thong ké so voi
mat do 44,4 van cay/ha nhung sai khac khong cé y
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nghia so voi mat do 55,5 van cay/ha (Bang 4). Két
qua nay cho thdy, trong hanh tim véi mat do cao
hop ly co6 loi trong viéc tang san luong trén don vi
dien tich. Két qua nghién ctru nay phu hop véi cac
két qua nghién ctu cia Alfonso Sitorus va cs
(2025) [8] va Ginoya va cs (2018) [14].

Khi ting liéu luong kali tir 80 kg K,O/ha lén
110 kg K,0O/ha, nang suat ly thuyét va nang suat
thuc thu trung binh cta cay hanh tim ting twong
ung tir 26,9 - 28,8 tan/ha lén 29,5 - 32,4 tdn/ha va
ter 21,7 - 23,0 tdn/ha len 24,1 - 26,8 tdn/ha (Bang
4). Két qua nghién ctu nay phu hop véi két qua
nghién cttu cia Muluneh Bekele (2018) [10], khi
tang liéu luong phan kali tir 0 - 120 kg K,O/ha,
nang suat ctia giong hanh Bombay Red ting tir
13,87 - 16,78 tan/ha. Tuong tu, nghién ctu cta
Suparman va cs (2021) [12] cho ring, khi tang liéu
luong phan kali tir 0 - 200 kg K,O/ha, nang suat
ctia giong hanh Bauji tang tir 5,56 1én 9,25 tan/ha.
Xét trén timg diém nghién ctu, nhan thiy ning
suat cta giong hanh tim HAN2 khi bon kali voi
liéu luong 110 kg K,O/ha dat 16n nhat, 16n hon
khong co6 y nghia thong ké so véi liéu luong bon
100 kg K,O/ha, sai khac c6 y nghia so voi hai liéu
Iwong bon con lai.

Két hop 2 yéu to mat do trong va liéu luong
bon phan kali khac nhau, nang suat thuc thu & cac
cong thic dao dong tir 21,0 - 27,7 tdn/ha tai tinh
Ninh Thuan, tir 19,5 - 26,0 tdn/ha tai tinh Khanh
Hoa va tir 20,6 - 28,9 tdn/ha tai tinh Quang Ngai,
khong co6 su sai khac vé mat thong ké tai ting
diém nghién ctru. Trong d6, cong thirc trong & mat
do 66,7 van cay/ha (M1) két hop véi 110 kg K,O
(K4) dat nang suat thuc thu trung binh cao nhat
voi 27,5 tan/ha (trung binh 3 diém nghién ctu), ké
dén la cong thuc M1K3 dat 26,9 tdn/ha, thap nhat

la cong thiec M3K1 (44,4 van cay, 80 kg K,O) chi
dat 20,3 tan/ha (Bang 4).

Nhu vay, giong hanh tim HAN2 trong & mat
do 55,5 - 66,7 van cay/ha va bon phan kali voi liéu
luong tir 100 - 110 kg K,O/ha cho ning suat ly
thuyét va nang suat thuc thu dat cao twong duong
nhau & ca 3 tinh: Ninh Thuin, Khanh Hoa va
Quang Ngai.

3.4. Anh hudéng ctia mat d¢ trong va liéu lugng
phan kali dén tinh hinh sau bénh hai trén giéng
hanh tim HAN2

Két qua theo déi tinh hinh sau, bénh gy hai
trén giong hanh tim HAN2 trong vu thu dong nam
2023 tai cac diém nghién ctu thay, co sw xuat hién
cta sau xanh da lang, sau khoang, bo tri, doi duc
14, bénh thoi ré va bénh kho dau la. Tuy nhién, chi
c6 sau xanh da lang va bénh kho dau 14 1a hai doi
tuong gay hai chinh, cac déi twong con lai xuat
hién va gay hai khong dang ké.

Két qua tinh hinh sau, bénh hai chinh duoc
thé hién & bang 5 cho thay, tat ca cac cong thic tai
3 diém nghién ctru déu ghi nhan sau xanh da lang
gay hai. Mat do sau xanh da lang c6 xu hudéng
cang cao khi mat do trong cang cao. Cong thic
trong voi mat do 66,7 van cay/ha (M1) c6 mat do
sau lon nhat (17,4 - 21,1 con/m?), hai cong thic
trong voi mat do 55,5 van cay/ha (M2) va 44,4 van
cay/ha (M3) c6é mat do sau xanh da lang gay hai
thap hon, tuong ung dao dong tir 13,9 - 18,2
con/m? va 10,6 - 14,1 con/m?, sai khac cé y nghia
thong ké. Trong khi do, liéu luong phan kali khac
nhau va tuong tac giita mat do trong va liéu luong
phan kali anh huong khong c6 y nghia dén kha
nang gay hai ctia sau xanh da lang trén giong hanh
tim HANZ2.

Béng 5. Anh hudng ciia mat do trong va lidu lugng phan kali @én kha ning phét sinh
va gay hai ctia mot s6 sau, bénh hai chinh trén giéng hanh tim HAN2
tai viing duyén hai Nam Trung b6 (vu thu déng niam 2023)

, Mat do Liéu lwong phan kali (K)
Chi tiéu theo doi Dia diem o) K1 K9 K3 K4 TB (V)
Sau xanh da Tinh Ninh Thuan M1 16,3 19,0 18,3 17,3 17,8A
lang M2 15,0 15,3 15,0 15,7 15,3B
(Spodoptera M3 12,7 12,0 11,3 10,7 11,7C
exigua) TB (K) 14,7 15,4 14,9 14,6
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(con/m?) CV %) =108 Fiy = 53,14 Fo = 0,55 Fy e = LOI™
M1 | 207 | 213 | 223 | 200 | 2LIA
M2 170 | 187 | 190 | 180 | 182B
Tinh Khanh Hoa | M3 133 | 143 | 153 | 133 | 141C
TB® | 170 | 181 | 189 | 171
CV (%) =162 F,,=42,06"; Fi= 0,87 Fyp= 0,05°
M1 180 | 183 | 170 | 163 | 174A
M2 147 | 140 | 137 | 133 | 139B
Tinh Quang Ngai | M3 103 | 100 | 103 | 117 | 106C
TB® | 143 | 141 | 137 | 138
CV (%) =90 F,y ~ 214,64 Fy = 0,54 Fp — 136"
M1 | 244 | 251 | 247 | 249 | 248A
M2 | 242 | 184 | 182 | 187 | 19.9B
TLB | M3 156 | 142 | 129 | 140 | 142C
Tinh TB(®) | 214 | 193 | 186 | 192
Ninh CV (%) = 125 Fyy - 1081+ Fo = 237% Frp — L2
Thuan M1 32 | 33 33 3.1 3.2
M2 33 | 24 24 23 2,6B
cSB | M3 2.0 18 16 16 1,7C
TB(®K | 29A | 25AB | 24B | 23B
CV %) = 13,8 Fyy = 73,07 Fy= 3,84 Fype — 1,54
M1 193 | 196 | 200 | 191 | 195A
M2 171 | 131 | 122 | 120 | 136B
TLB
M3 104 | 64 71 6.4 7.6C
Benh kho ddula | Tinh TB® | 156 | 130 | 131 | 125
(Stemphylium | Khanh CV (%) =200 Fyy = 36125 Fy = 2,55 Fopp = 0,73
bottyosim) Hoa M1 27 | 26 2,6 23 250
%)) M2 2,2 1,5 1,4 1,3 1,6B
csB | M3 12 | 07 0.8 07 0,9C
TB® | 20A | 168 | 16B | 14B
CV (%) = 196 Fyy - 60757 F~ 580" Fre = 057
M1 180 | 167 | 182 | 169 | 174A
M2 149 | 116 | 116 9.8 11,98
TLB
M3 73 73 6.4 5.6 6.7C
q TB® | 134 | 119 | 121 | 107
QTJ;‘I}I‘g CV (%) = 15,6 Fyy — 154,88 Fy = 3,045 F\ e~ 0,98"
Noa M1 22 | 21 22 21 2.2A
M2 17 13 13 1.1 1,38
CSB | M3 08 | 08 07 0,6 0,7C
TB(® | 16A | 14AB | 14AB | 13B
CV (%) — 156 Fyy - 21894 Fo =315 o~ 0,72

Ghi chu: Trong cung mot nhom gig tri trung binh, cdc sé co cung ky tir di kem thé hién sur khac biét
khong co y nghia thong ké; ns: Khong co y nghia; (*): Khac biét co y nghia ¢ miic o = 0,05; (**): Khac
biét réat co y nghia ¢ mitc o = 0,01. TLB: Ty I¢ bénh, CSB: Chi so bénh.
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Tuong tu, doi voi bénh kho dau 14, ty lé bénh
va chi s6 bénh co6 xu hudéng ty 1é thuan voi mat do
trong hanh tim. Hanh tim duoc trong véi mat do
thua hon it bi nhiém bénh hon. Trong hanh tim véi
mat do 44,4 van cay/ha (M3), ty 1é cay bi bénh tir
6,7 - 14,2% va chi so bénh tir 0,7 - 1,7%. Trong khi
d6, & hai cong thtc trong hanh tim voi mat do day
hon la 55,5 van cay/ha (M2) va 66,7 van cay/ha
(M1), ty lé cay bi bénh ghi nhan dao dong tr 11,9 -
19,9% va 17,4 - 24,8%, chi s6 bénh ghi nhan dao
dong tur 1,3 - 2,6% va 2,2 - 3,2%, twong tng. Trong
khi d9, liéu luong phan kali khac nhau anh huéng
khong c6 y nghia dén ty 1é bénh nhung anh hudng

Béng 6. Hiéu qua kinh té€ ctia giong hanh tim HAN2 & c4dc mat d¢ trong va liéu luong phan kali
khac nhau tai tinh Ninh Thuin (vu thu dong nam 2023)

c6 y nghia dén chi s6 bénh kho dau 14. Bon phan
kali v6i liéu lwong 110 kg K,O/ha c6 chi s6 bénh
thap nhat, dao dong tir 1,3 - 2,3%, sai khac khong
c6 y nghia so v6i cac muirc bon kali 100 va 90 kg
K,0/ha, nhung sai khac cé y nghia voi mic bon
kali 80 kg K,O/ha. Tuong tac giira mat do trong va
liéu luong phan bon kali anh hudong khong co y
nghia dén kha nang gay hai ctia bénh kho dau la

trén cay hanh tim.

3.5. Anh hudéng ctia mat d¢ trong va liéu luong
phan kali dén hiéu qua kinh té ctia giong hanh tim

HANZ2

Cong Téng thu Téng chi Loi nhuan Ty sudt lai so véi von dau
thie (triéu déng/ha) (triéu dong/ha) (triéu dong/ha) tu (lan)
M1K1 593,650 334,700 258,951 0,77
M1K2 651,337 339,552 311,785 0,92
M1K3 686,868 342,618 344,250 1,00
M1K4 691,752 343,247 348,505 1,02
MZ2K1 605,039 309,610 295,429 0,95
M2K2 642,371 312,835 329,536 1,05
M2K3 669,644 315,241 354,404 1,12
M2K4 683,199 316,563 366,636 1,16
M3K1 524,050 272,131 251,919 0,93
M3K2 542,544 273,849 268,695 0,98
M3K3 557,694 275,285 282,410 1,03
M3K4 568,875 276,417 292,458 1,06

Ghi chu: Gi4 ban hanh tim Ia 25,0 triéu dong/tan.
Béang 7. Hiéu qua kinh té€ ctia giong hanh tim HAN2 & c4dc mat do trong va liéu luong phan kali
khac nhau tai tinh Khanh Hoa (vu thu d6ng nam 2023)

Cong Téng thu Téng chi Loi nhuan Ty suét 1ai so voi von dau
thuc (triéu dong/ha) (trieu dong/ha) | (trieu dong/ha) tw (lan)

M1K1 567,793 332,630 235,162 0,71

M1K2 588,744 334,545 254,199 0,76
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M1K3 628,021 337,911 290,111 0,86
M1K4 649,600 339,875 309,725 0,91
M2K1 971,196 306,903 264,293 0,86
M2K2 601,861 309,594 292,268 0,94
M2K3 616,038 310,992 305,546 0,98
M2K4 624,181 311,841 312,339 1,00
M3K1 487,593 269,214 218,378 0,81
M3K2 497,183 270,220 226,963 0,84
M3K3 007,218 271,246 235,972 0,87
M3K4 531,150 273,399 257,751 0,94

Ghi chu: Gi4 ban hanh tim Ia 25,0 triéu dong/tan.

Két qua thu duoc tir bang 6 - 8 cho thay, cong
thitc mat do tréong 55,5 van cay/ha két hop liéu
lwong phan kali 110 kg K,O/ha (M2K4) c6 loi
nhuan va ty suat 1ai so v6i von dau tu dat cao nhat,
tuong tng dat 366,636 trieu dong/ha va 1,16 lan;
312,339 triéu dong/ha va 1,00 lan va 390,461 triéu
déng/ha va 1,23 lan tai tinh: Ninh Thuan, Khanh

Hoa va Quang Ngai. Cong thic mat do trong 44,4
van cay/ha két hop liéu luong phan kali 80 kg
K,0/ha (M3K1) c6 loi nhuan thap nhat. Trong khi
cong thiec mat do trong 66,7 van cay/ha két hop
liéu lwong phan kali 80 kg K,O/ha (M1K1) co ty
suat 1ai so voi von dau tu thap nhat.

Béng 8. Hiéu qua kinh té€ giong ctia hanh tim HAN2 & c4dc mat d¢ trong va lidu luong phan kali
khac nhau tai tinh Quang Ngii (vu thu dong nam 2023)

Cong Tong thu Tong chi Loi nhuan TV sudt 1ai so voi von
thic (triéu déng/ha) (triéu déng/ha) (triéu déng/ha) dau tu (lan)
M1K1 599,400 335,159 264,241 0,79
M1K2 649,600 339,413 310,187 0,91
M1K3 698,123 343,519 354,605 1,03
M1K4 722,244 345,686 376,557 1,09
M2K1 601,203 309,303 291,900 0,94
M2K2 633,307 312,110 321,197 1,03
MZ2K3 678,538 315,952 362,586 1,15
M2K4 709,096 318,635 390,461 1,23
M3K1 514,326 271,353 242,973 0,90
M3K2 561,459 275,362 286,097 1,04
M3K3 573,034 276,512 296,522 1,07
M3K4 577,918 277,140 300,777 1,09

Ghi chu: Gi4 ban hanh tim Ia 25,0 triéu dong/tan.

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 9/2025 33



KHOA HOC & CONG NGHE

4. KET LUAN

Mat do trong va liéu luong phan bén kali khac
nhau anh huong dén chiéu cao cay, s6 14 trén cay,
chiéu cao ct, duong kinh cu, so cu trén bui, khoi
luong bui va nang suat ctia giong hanh tim HAN2
trong vu thu dong nam 2023 tai tinh Ninh Thuan,
Khanh Hoa va Quang Ngai.

Mat do trong 55,5 van cay/ha (khoang cach 15
X 12 cm) va liéu luong phan bon kali 110 kg
K,0O/ha trén nén phan bon cho 1 ha: 20 - 25 tan
phan chuong + 90 kg N + 45 kg P,O: phu hop nhat
cho giong hanh tim HAN2 véi nang suét trung
binh dat 25,0 - 28,4 tan/ha, 1ai thuan va ty suat lai
so voi von dau tu dat cao nhat (366,636 trieu
dong/ha va 1,16 lan tai tinh Ninh Thuan, 312,339
trieu dong/ha va 1,00 lan tai tinh Khanh Hoa va
390,461 trieu dong/ha va 1,23 lan tai tinh Quang
Ngai).
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RESEARCH ON THE EFFECTS OF PLANTING DENSITY AND POTASSIUM FERTILIZER DOSAGE
ON THE YIELD AND ECONOMIC EFFICIENT OF SHALLOT VARIETY HAN2
IN THE SOUTH CENTRAL REGION

Pham Trung Hieu!, Nguyen Van Son!,

Trinh Thi Van Anh?, Tran Thi Thao!, Phan Cong Kien®

!Nha Ho Research Institute for Cotton and Agricultural Development
Abstract

This study aimed to determine the appropriate planting density and potassium fertilizer dosage
for shallot HAN2 variety to achieve high productivity and economic efficiency on coastal sandy
soil in the South Central Region. A split-plot design with three replications was applied. The main
plot had 3 planting densities (M1: 667 thousand plants/ha, M1: 555 thousand plants/ha and M3:
444 thousand plants/ha), the subplot had 4 potassium fertilizer dosages (K1: 80 kg K,0/ha, K2:
90 kg K,O/ha, K3: 100 kg K,O/ha and K4: 110 kg K,0/ha). The results showed that the planting
density of 555 thousand plants/ha and the potassium fertilizer dosage of 110 kg K,O/ha were
most suitable for shallot HAN2 variety with an average yield of 25.0 - 28.4 tons/ha, the hightest
net profit and profit - to - investment ratio (366.636 million VND/ha/crop and 1.16 times in Ninh
Thuan province, 312.339 million VND/ha/crop and 1.00 time in Khanh Hoa province and 390.461
million VND/ha/crop and 1.23 times in Quang Ngai province).

Keywords: Shallot (Allium ascalonicum), planting density, fertilization K,0.
Ngay nhan bai: 16/5/2025

Ngay chuyén phén bién: 8/8/2025

Ngay thong qua phan bién: 14/8/2025

Ngay duyét dang: 25/8/2025
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NGHIEN CUU ANH HUOGNG CUA BDIEU KIEN
XU LY NHIET DEN SU THAY B0I CHAT LUONG PUREE
TU QUA THANH TRA (Bouea macrophylla Griffith)

Lé Hoang Thanh', Nguyén Thj Ngoc D& ", Lam T4n Phat!, Nguyén Bao Loc?
!Khoa Congnghé - Thuy sadn, Truong Cao ding Kinh t€ Ky thuat Can Tho

“Vién Cong nghé Sinh hoc va Thurc pham, Pai hoc Can Tho

TOM TAT

"Email- ntnde@ctec.edu.vn

Thanh tra 1a mot trong nhitng loai cay an qua nhiét ddi cé gia tri dinh dudong cao. Muc tiéu ctia
nghién ctru 1a x4c dinh anh hudéng ctia diéu kién xtt ly nhiét dén su thay ddi chat luong ctia puree
ttr qua thanh tra. Nghién cttu duoc khdo sat anh hudng ctia nhiét do chan (70, 80, 90°C) & cac
mtc thoi gian (1, 2, 3, 4, 5 phut) thong qua cac chi tieu khao sat bao gdm: Hiéu suat thu hoi, ham
luong duong téng so, ham luong vitamin C, ham luong axit tdng s6 va gia tri mau sac (L* va b*).
Két qua nghién cttu cho thdy, & diéu kién chan bao gom nhiét do 80°C trong thoi gian 3 phut,
puree thanh tra c6 hiéu suat thu héi 62,68%, ham luong duong téng s6 7,78%, ham lwong vitamin
C 64,8 mg, ham luong axit téng s6 1,62%, mau sic voi do sang L* = 51,92 va gia tri mau vang b* =
30,89. Két qua nay khang dinh, qua trinh chan la phuong phap tién xit ly qua thanh tra c6 hiéu

qua, tao puree co6 chat luong cao.

Tie khéa: Nhiét do chan, thoi gian chan, puree, thanh tra.

1. DAT VAN BE

Thanh tra, mot dac san cta tinh Vinh Long, la
loai cay an qua nhiét déi c6 nguon goc tir Pong
Nam A [1], [2]. Qua thanh tra chita mot luong 16m
cac loai vitamin nhu: Vitamin nhém B, vitamin C,
cac chat khoang nhu dong, kém, sat, kali va ham
lwong 16m carotenoid. Do d6, thanh tra duoc xem
la loai trai cay tot cho stic khoe, giau chat chong
oxy hoa, giam cholesterol trong mau va ho tro tiéu
hoéa [3]. Chinh vi vay, thanh tra ngay cang duoc
trong phé bién va tmg dung trong ché bién thuc
phdm [4]. Qua thanh tra chua chin thuong duoc st
dung lam phu gia thuc phdm bé sung vao thanh
phan cta sa té ot, sot rojak, rau tron va muéi chua.
Doi v6i qua thanh tra chin, thuong duoc ché bién
thanh nudc ép, siré hoac mut... [5]. Qua thanh tra
c6 hinh bau duc, hat mau tim; kich thuéc, mau sac,
thanh phan hoa hoc phu thuoc rat nhiéu vao giong
trong va thd nhuong. Qua thanh tra cé kich thudc
tr 2,5 - 5,0 cm. Qua chua chin thuong c6 mau
xanh, khong c6 mui thom va c6 vi chua. Qua chin
c6 vo va thit qua mau vang dén cam, vi ngot dén

chua, qua mong nudc va huong thom dé chiu [6].
Mot so giong thanh tra cé hinh tron dén bau duc,
thit qua c6 vi ngot, mau vang véi cac dom den,
kich thudc nho hon [5].

Tai tinh Vinh Long hién nay, da thanh lap
hop tac xa trong va san xuat cac san pham tir qua
thanh tra, voi dién tich hon 15 ha va dang ti€p tuc
mo& rong quy mo san xuat. Qua thanh tra cta tinh
Vinh Long c6 dac diém trai to, vi ngot thanh,
nang suat cao, 1a mot trong nhirng loai diac san
ctia dia phuong [7]. Gan day, da c6 nhiéu nghién
ctru vé su thay ddi cac thong so vat ly, thanh phan
hoa hoc ctia thanh tra qua céac giai doan phat trién
ciing nhu mot s6 tng dung bd sung thanh tra vao
san xuat san pham [8 - 10]. Tuy nhién, chua co
nghién ctu vé danh gid hiéu qua ctia phuong
phap tién xtt Iy biang nhiét néng dén qua trinh thu
nhan san phdm puree thanh tra. Vi vay, nghién
ctru nay duoc thuc hién nham cung cip thong tin,
co s& khoa hoc danh gia hiéu qua ctia phuong
phap xtt ly nhiét doi voi chat luong puree thanh
tra.
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2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Qua thanh tra duwgc thu mua & giai chin thu
hoach, kich thuéc to loai 1 (25 - 30 qua/kg), vo
chuyén hoan toan sang mau vang sang, dong nhat
va khong con ton tai cac dom xanh, qua thanh tra
dat 7 - 8 °Brix. Nguyén liéu duoc lua chon truc tiép
ttr cAc nha vuon tai phuong Pong Thanh, tinh Vinh
Long. Sau khi thu hai, qua duoc dit trong thung
x0p c6 1ot gidy mém nham han ché va cham co
hoc va gidm thiéu tén thuong bé mat. Nap thung
khong day kin dé duy tri thong khi tw nhién, han
ché hién tuong ngung tu hoi nuéc gay hu hong.
Thoi gian van chuyén tir vuon dén phong thi
nghiém duoc kiém soat khong qua 1 gio nham
dam bao do6 twoi va tinh nguyén ven ctia nguyén
lieu. Qua thanh tra duoc van chuyén vé phong thi
nghiém va thuc hién nghién ctru ngay.

2.2. Quy trinh chuin bi puree thanh tra
Qua thanh tra

Xurly

Chan

Cha min

v

Puree thanh tra

Bao quan lanh dong
Hinh 1. Quy trinh chuén bi puree qua thanh tra

2.3. Tién hanh thi nghiém

Qua thanh tra sau khi vé dén phong thi
nghiém, tién hanh xtt ly bang cach loai b cac qua
khong dat yéu cau ché bién (dap nat, hu hong...),
cat bod cudéng qua va rita sach nhe nhang duéi voi
nudc chdy. Qua thanh tra duoc tién hanh chan
nguyén qua & nhiét do va thoi gian theo khao sat,
voi ti 1é thanh tra va nuéc chan 1a 1: 2 bang bé 6n
dinh nhiét (WNB14, Memmert, Puc). Sau do, qua
thanh tra (5 kg/lan lap lai) duoc cha min bang
dung cu inox chuyén dung va thu dugc puree
thanh tra. Puree thanh tra duoc bao quan lanh
dong &-40°C.

Noi dung 1: Phan tich thanh phan nguyén liéu
ban diu:

Qua thanh tra sau khi duoc xtt ly, tién hanh
danh gia thanh phan héa hoc ban dau.

Chi tiéu theo doi: Po 4m (%), ham luong
duong téng s6 (%), ham luong axit tong s6 (%),
ham luong vitamin C (mg), tong chat kho hoa tan
(°Brix), gia tri pH.

Noi dung 2: Khao sat anh huong cua qud trinh
xur Iy nhiét dén chat luong puree thanh tra:

Qua thanh tra duoc thu mua va tién hanh xir ly
theo quy trinh & hinh 1 véi nhiét @6 khao sat tir 70,
80, 90°C két hop thoi gian chan tir 1, 2, 3, 4, 5 phut.

Chi tiéu theo doi: Muc do vo hoat enzyme PO,
hiéu suat thu hoi (%), mau sic, ham luong duong
téng s6 (%), ham luong axit téng s6 (%), ham luong
vitamin C (mg).

2.4. Phuong phap phan tich

24.1. Xdc dinh do 4m

P06 4m mau duoc xac dinh theo nguyén tac say
mau da nghién nhé trong ti sy nhiét do 105°C
dén khoi luong khong dai [11].

Do 4m tinh bang phan tram khéi luong (X)
theo cong thuc:

(m; —m,)

Xyg= ——
m

X 100

Trong do6: m 1a khéi luong mau trudc khi sy
(g); m, 1a khai lwong coc va mau trudce khi sy (g);
m, la khoi luong coc va mau sau khi sy (g).

24.2 Xac dinh ham lrong duong tong so

Ham luong duong téng s6 duoc xac dinh dua
trén viéc thily phan saccharose thanh duong khi
nho tac dung cta axit, sau do toan bo luong duong
kht nay duoc dinh luong bang phuong phap
chuan do6 voi dung dich fehling. Khi dun néng, cac
duong khit sé khir ion Cu?* trong dung dich
fehling thanh két tia Cu.0 mau do6 gach va diém
két thuc duoc nhan biét nhd sy mat mau cua chi
thi xanh metylen. Tir thé tich dung dich mau can
dé khtr hét luong ion Cu2' xac dinh, tinh duoc ham
luong duong tong s6 trong mau, thuong quy déi vé
glucose hoac saccharose [12].
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2.4.3. Xac dinh gi tri pH

Stt dung may do pH dé ban (Inolab pH 7110
SET 4, birc) dé xac dinh pH cua puree thanh tra.
Trudc khi do, may duoc hiéu chuin voi dung dich
pH dém chuén 4, 7, 10 [13].

2.4.4. Xac dinh ham lrong axit tong s6

Ham luong axit téng s6 duoc xac dinh dua
trén phan tmg trung hoa axit trong mau bang dung
dich NaOH 0,1 N, voi diém két thuc duoc nhan
bi€t qua su chuyén mau ctia phenolphtalein tir
khong mau sang hong nhat bén. Két qua duogc tinh
theo phan tram khéi luong axit, quy vé axit citric
[14].

2.4.5. Xac dinh ham lirong vitamin C

Ham luwong vitamin C duwoc x4c dinh bang
phuong phap chuidn do6 v6i dung dich 2,6-
dichlorophenolindophenol (DCPIP). Chat chi thi &
dang oxy hoa c6 mau xanh va bi khir béi axit
ascorbic thanh dung dich khong mau; khi toan bo
axit ascorbic da phan tng, luong DCPIP du sé tao
mau hong dac trung trong dung dich, danh dau
diém két thac chudn do [15].

2.4.6, Xdc dinh gi# tri mau sdc

Stt dung may do mau cam tay MiniScan EZ
4500L — My d@é phan tich su thay ddi vé do sang va
mau sic ctia san pham thong qua thong s6 d¢ sang
(L*) va mau vang (b*). Tién hanh do dac & 3 vi tri
khac nhau tai 3 diém (theo duong chéo khoi
puree) cho cling mot mau trén méi lan do. Két qua
do 1a két qua trung binh cta 3 lan do duoc hién thi
trén may.

2.4.7. Phuong phap dinh tinh enzyme hoa niu

Hoat tinh enzyme gay hoa nau duoc danh gia
dua trén phan tng gita guaiacol va H,O, tao thanh
tetraguaiacol c6 mau nau tim. Qua thanh tra sau
khi xtt Iy chan & cac diéu kién khac nhau, cat doi
qua va nhoé mot giot guaiacol 1,5% va mot giot H,O,
1,5%. Sau 30 giay, su thay d6i mau tai vi tri nho giot
duoc quan sat: Su xuat hién mau nau ching to
enzyme con hoat dong, nguoc lai khong déi mau
cho thay enzyme da bi vo hoat [15].

2.4.8 Phuong phap xut Iy so liéu

Phan tich phuwong sai (ANOVA) duoc st dung
dé danh gia su khac biet dang ké gitta nhiéu nhom

theo cac phuwong phap khao sat khac nhau, sau do
la thtt nghiém LSD bang phan mém thong ké
Statgraphics (VA, My) va phan mém GraphPad
Prism (GraphPad Software, LLC, My), duoc st
dung dé vé do thi. Dir liéu duwoc trinh bay dudi
dang trung binh + do léch chuin (+ SD) cua thi
nghiém ba 14an véi p < 0,05 cé y nghia thong ké.
Két qua nghién ctru duoc tinh trén khoi lwong kho
d6i voi chi tiéu xac dinh ham luong.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan tich thanh phan héa hoc qua thanh
tra tai tinh Vinh Long

Két qua phan tich ham luong cac chat ban dau
cho thay, qua thanh tra c6 gia tri dinh duong cao,
thé hién qua két qua phan tich & bang 1. Py 4m
cua qua thanh tra kha cao (86,88%), twong duwong
voi nhiéu loai qua nhiét doi thuoc nhom citrus va
x0ai von c6 do am tuir 75 - 90% [16]. Ham luong
nudc cao giup qua co gia tri st dung dé giai khat,
nhung dong thoi cing 1a tiéu chi cho thiy qua
thanh tra khong bi gidm chat luong do qua trinh
van chuyén va bao quan.

Bang 1. Thanh phan héa hoc qua thanh tra

Chi tiéu Vi?l?h Ham luwong

Do 4m % 86,88 £ 1,59

Ham luong duong téng so % 7,58+ 0,28

Ham luong axit téng so % 1,69 + 0,04

Ham luong vitamin C mg | 77,54 +0,86

Téng ham ?u’o'ng chat kho % 13,98+ 0,95
hoa tan

Gia tri pH 245+ 021

Bén canh do, ham luong duong tong so dat
7,58% va ham luong axit tong so dat 1,69% tao nén
vi chua ngot dac trung cho qua thanh tra. So sanh
v6i qua ho citrus, ham luong duwong 8 - 10% va axit
téng s6 0,026 - 1,5% [17], [18], qua thanh tra cé xu
hudng chua nhiéu hon, diéu nay ciing duoc chimg
minh qua gia tri pH thap ctia qua thanh tra (2,45%).
Ham luong axit cao ciing c¢6 thé han ché kha niang
chip nhan cua nguoi tiéu dung nhay cam voi vi
chua va doi hoi phai cac phuong phap ché bién
khac.
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Mot diém néi bat clia qua thanh tra la ham
lwong vitamin C cao (77,54 mg). Ham luong
vitamin C nay cao hon so véi qua ho citrus (50,23 -
56,26 mg) [19]. Két qua phan tich nay cho thay,
qua thanh tra rat cé tiém nang tré thanh nguén bé
sung vitamin C tu nhién, gép phan tang gia tri dinh
duong va hoat tinh chong oxy hoa.

Téng ham luong chat kho hoa tan cta qua
thanh tra khoang 13,98%, phan anh su tich lay cac
chat tan nhu: Puong, axit hitu co, vitamin va cac

hop chat thit cap khac (flavonoid, polyphenol). Mittc
chat kho nay tuong duong v6i ham luong chat kho
qua citrus (13,1%) [20]. Pay 1a chi s6 quan trong
anh huong truc tiép dén huong vi dam da, do nhot
dich qua va hiéu suat thu héi chat kho trong ché
bién nudc ép, puree hodc san pham co dic.

3.2. Anh huéng ctia qua trinh xit Iy nhiét dén
chat luong puree thanh tra

3.2.1. Anh hudng ctia qud trinh xit Iy nhiét dén
sir hoat dong enzyme peroxidase

Bang 2. Nhiét @6 va thoi gian chdn dnh huéng dén su hoat dong ciia enzyme peroxidase

Nhiét do Thoi gian Mtrc do vo hoat Mau sau khi thix Trang thai
0 (phut) enzyme PO guaicol (1,5%) :
boi ching - Nau den Hoi cing
1 - Nau nhat Hoi cting
2 - Nau nhat Mém
70 3 Nau nhat Mém
4 Vang nau Mém
5 ++ Khong déi mau Mém
1 - Nau nhat Hoi cting
2 + Vang nau Mém
80 3 ++ Khong d6i mau Mém, dé boc vo
4 ++ Khong ddi mau Mém, dé boc vo
5 ++ Khong d6i mau Mém, qua nit
1 Nau nhat Mém, dé boc vo
2 Nau nhat Mém, dé boc vo
90 3 ++ Khong ddi mau Rat mém, qua nut
4 ++ Khong d6i mau Rat mém, qua nut
5 ++ Khong ddi mau Rat mém, qua nut

Ghi chu: - Enzyme peroxidase chira bi vo hoat; +: Bi vo hoat mot phan, ++: Bj vo hoat hoan toan.

Két qua & bang 2 cho thay, diéu kién xir ly
nhiét co anh hudng ro rét dén kha nang hoat dong
cua enzyme hoda nau peroxidase (PO) trong thit
qua thanh tra. Khi nhiét d¢ tang, hiéu qua vo hoat
enzyme duoc cai thién dang ké, enzyme PO bi bat
hoat hoan toan & 70°C sau 5 phut xtt ly. O nhiét do
cao hon, thoi gian can thiét dé bat hoat enyme PO
ngan lai chi con 3 phut & 80°C va 2 phut & 90°C.
Trong cac diéu kién con lai, enzyme PO van con
c6 kha nang hoat dong thé hién qua phan tmg voi
guaiacol 1,5% (thé hién tir mau den dén nau nhat).
Két qua & bang 2 ciing cho thay, khi thoi gian xt ly
nhiét cang dai, cau trac qua thanh tra cang thay
do6i, c6 xu huéng mém hon, dé tach vo hon. Két

qua nay ctang duogc Ijod va cs (2025) [21] ching
minh khi stt dung nhiét @6 chan xtt Iy enzyme PPO
cua vé mang cut, theo d6 nhiét @6 cao va thoi gian
chan cang dai thi hiéu qua xt ly qua trinh hoa nau
cang hiéu qua.

3.2.2. Anh huéng qué trinh xit Iy nhiét dén su
thay doi thanh phan hoa hoc puree thanh tra

Két qua ¢ hinh 2A cho thay, nhiét do va thoi
gian chan c6 anh huong dang ké dén hiéu suat thu
hoi puree thanh tra. So v6i mau déi chimg (DC),
cac nghiém thic cé xtt Iy chan déu cho hiéu suat
thu hoi cao hon va khac biét cé y nghia thong ké
(p < 0,05). Tuy nhién, hiéu suat thu héi cao hay
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thap gitta cac nghiém thitc phu thudc rat nhiéu vao
diéu kién xt ly nhiét. Nguyén nhan 1a do su tac
dong khac nhau cta nhiét do va thoi gian chan qua
thanh tra anh huong dén ciu tric mo qua. Hieu
suat thu héi cao nhat dat 62,68% & diéu kién 80°C
trong 3 phut, khéng khac biét c6 y nghia so vai cac
nghiém thic 90°C trong 2 phut (62,16%) va 80°C
trong 4 phut (62,08%) (p > 0,05), nhung cao hon va
khac biét c6 y nghia so vdi cac diéu kién con lai (p
< 0,05). O cac nghiem thiic ¢6 thoi gian xit Iy kéo
dai voi 80 va 90°C, hiéu suat thu héi c6 xu huéng
giam, nguyén nhan do tac dong nhiét qua mic gay
pha vo thanh t€ bao thuc vat, dan dén that thoat
cac chat hoa tan vao moi truong chan, tir d6 lam
giam luong puree thu hoi [22].

Hinh 2B cho thdy, nhiét do va thoi gian chan
ciing anh hudéng dén ham luong duong téng s6 co
trong puree qua thanh tra. Khi nhiét d6 cang tang
két hop véi thoi gian chan cang dai thi ham luong
duong téng sO trong puree cang gidm. Nguyén
nhan 1a do qua trinh st dung nhiét do cao, té bao
thuc vat bi tén thuong, ham luong duong dé dang
hoa tan vao trong nudc chan [23]. Bén canh do, tac
dong ctia nhiet do cao két hop véi thoi gian chan
kéo dai co thé thuc ddy qua trinh phan hay cac
duong don trong nguyén liéu, hinh thanh cac hop
chat c6 khoi luong phan tir thap hon va dé bi that
thoat vao moi truong nuoc chan, tir d6 lam giam
ham luong dudng téng so6 trong san pham [24].

Két qua & hinh 2C cho thdy, ham luong
vitamin C trong puree thanh tra bi anh hudéng
dang ké boi diéu kién xtt ly nhiét cua qua trinh
chan, voi xu huong gidm ro rét va sw khac biét co 'y
nghia thong ké gitta cac nghiém thac (p < 0,05)
khi tang diéu kién xit Iy nhiét. Xu huéng nay phu
hop voi déc tinh hoa hoc ctia vitamin C, 1a hop chat
nhay cam voi nhiét, dé bi oxy hoéa va phan huy khi
tiép xtc voi nhiét do cao hodc thoi gian xtt ly kéo
dai. Ngoai ra, su pha vo cau truc té bao, su ton
thuong 10p vo qua trong qua trinh chan (bi nut vo)
tao diéu kién cho vitamin C hoa tan vao moi
truong nuoc chan, lam gia ting muic d¢ that thoat.
Nhu vay, su suy giam vitamin C trong puree thanh
tra sau chan la két qua téng hop cta ca co ché
phan hay nhiét va st hoa tan khuéch tan ra moi
truong ngoai.

Két qua hinh 2D cho thay, ham luong axit
téng sO ctia puree thanh tra c6 xu huéng giam
theo ca nhiét do va thoi gian chéan, khac biét y
nghia thong ke (p < 0,05). Trong do6, mtc do suy
giam ham luong axit téng s6 thé hién ro khi nhiét
do chan tang tir 70 léen 90°C va thoi gian kéo dai
dén 5 phuat. Cu thé, tai 70°C, ham luong axit chi
giam nhe, trong khi & 80°C su suy giam trd nén ro
rét hon va tai 90°C ghi nhan mitc gidm manh nhat,
dac biét sau 3 - 5 phut chan. Nguyén nhan c6 thé
duoc ly giai boi hién twong khuéch tan axit hitu co,
dac biét 1a vitamin C tan tot trong nudc tir moé qua
ra moi truong chan, qua trinh dién ra nhanh hon &
nhiét do cao do su gia tang hé s6 khuéch tan va su
pha hiy cau trac té bao lam tang tinh thAm mang
[25]. Su khéc biét c6 y nghia thong ké giira cac
nghiém thtic khang dinh sy anh hudng giita nhiét
do va thoi gian, cho thay diéu kién chan cao va kéo
dai sé lam suy gidm manh ham luong axit tong so
ctia san pham.
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Hinh 2. Anh huéng ctia qua trinh xit Iy nhiét dén
thanh phan héa hoc puree thanh tra. A: Hiéu suét
thu héi; B: Him lrong dudong tdng s6; C: Haim
luong vitamin C; D: Ham lugng axit tng s

Ghi chu: Céc chir cdi khac nhau trén cung mot
do thi thé hién su khac biét y nghia thong ké (p <
0,05); I Trung binh do léch chuan.

3.2.3. Anh hudng qua trinh xi Iy nhiét dén su
thay doi mau sac cua puree thanh tra

Mau sic la mot trong nhimg yéu to thé hién
chat luong cadm quan ciing nhu hiéu qua cta qua
trinh xtt Iy nguyén liéu trueoc khi dua vao ché bién.
Mau sic ctia puree qua thanh tra cht yéu thé hién
mau vang dac trung ctia nguyeén lieu. Két qua xac
dinh su thay déi mau sic thong qua do sang (L*)
va gia tri mau vang (b*) duwoc xac dinh ¢ hinh 2.
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Hinh 3A cho thay gia tri do sang (L*) cta
puree thanh tra thay d6i khac biét y nghia thong
ké gitta cac khoang nhieét do va thoi gian chan
khac nhau. So v6i mau d6i chimg, tat ca cac
nghiém thitc chan déu lam tang do sang, diéu nay
chtng minh qué trinh chan c6 thé cai thién do
sang puree thanh tra. Nguyén nhéan la do qua trinh
chan c6 tac dong tich cuc dén kha ning bat hoat
enzyme hoa nau [26]. O 70°C, gia tri L* tang dan
theo thoi gian tir 1 - 5 phut, trong khi & 80 va 90°C,
d6 sang tang nhanh hon, dac biét trong 2 - 3 phat
d4au, sau d6 gidam nhe khi kéo dai thoi gian chan,
nguyén nhan c6 thé 1a do phan tng Maillard hodc
caramel hoa nhe [22]. Két qua phan tich mot 1an
nita khang dinh, nhiét do chan c6 anh hudng tich
cuc dén su hoat dong ctia enzyme hoa nau, nhung
ciing la nguyén nhan gay ra hién tuong sam mau
khi xtt Iy chan & nhiét do cao va thoi gian dai. Su
khac biét thong ke gita cac nghiém thic khao sat
khang dinh vai tro tich cuc khi lya chon nhiét do
va thoi gian chan phu hop. Theo két qua nghién
ctru, puree thanh tra c6 mau sang nén duoc chan &
90°C trong 2 - 3 phut hoac 80°C trong 3 - 4 phut dat
d0 sang cao va 6n dinh.

A 1B
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Hinh 3. Anh huéng ciia qué trinh xir Iy nhiét dén
sit thay déi mau sic puree qua thanh tra. A: Gia tri
do sang L*; B: Gia tri mau vang b*

Ghi chu: Cic chir cai khac nhau trén cung mot
do thi thé hién su khac biét y nghia thong ké (p <
0,05); I Trung binh d¢ léch chuan.

Gia tri mau vang b* ctia puree thanh tra cé xu
huéng bién ddi khac nhau tuy theo nhiét do va
thoi gian chan. O 70°C, b* duy tri kha én dinh
trong suot thoi gian chan (5 phut). Tuy nhién, &
nhiét do chan 80 va 90°C, gia tri b* bat 6n dinh
hon theo khoang thoi gian khao sat. O 80°C, gia tri
b* 6n dinh trong 2 phut dau nhung sau d6 giam

dan con khoang 27,92 + 0,83 & phut thtt 5. Hién
tuong suy gidm cuong do mau vang do mot phan
carotenoid bi bién déi dudi tac dong nhiét hodc
hinh thanh cac san phdm hoa nau khong enzyme
[27]. Pang chu vy, & 90°C, b* giam nhanh va ro rét
nhat chimg té nhiét do cao anh hudng dén sic to
carotenoid ctia qua thanh tra. Mac du qua trinh
chan can thiét dé bat hoat enzyme gay nau hoa,
nhung nhiét do qua cao va thoi gian kéo dai lai lam
suy giam sac t6, anh huéong dén chat luong cam
quan san pham va hinh thanh san phdm hoa nau
khong enzyme.
4. KET LUAN

Qua trinh xt Iy nhiét bang phuong phap chan
c6 hiéu qua tich cuc dén chat luong puree qua
thanh tra, dac biét 1a gitt dwoc ham luwong vitamin
C va puree c6 mau vang sang. Diéu kién xtt ly &
80°C, thoi gian 3 phut giup puree thanh tra nang
cao hiéu xuat thu hoi, gitt duoc ham luong duong
téng s6 cao, dong thoi gitt duoc mau sic vang
sang.

Két qua nay 1a co sé khoa hoc, tao tién dé cho
cac nghién cttu tiép theo vé qua thanh tra ctaa tinh
Vinh Long nhu danh gia su thay déi thanh phan
cac hoat chat sinh hoc, ing dung puree thanh tra
vao san xuat san pham thuc pham.
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EFFECT OF BLANCHING TEMPERATURE AND TIME ON THE QUALITY CHANGES
OF MARIAN PLUM (Bouea macrophylla Griffith) PUREE

Le Hoang Thanh!, Nguyen Thi Ngoc De!, Lam Tan Phat!, Nguyen Bao Loc?
! Faculty of Technology and Fisheries, Can Tho Technical Economic College

?Institute of Food and Biotechnology, Can Tho University
Abstract

Thanh tra (Bouea macrophyila Griffith) is a tropical fruit species with high nutritional value. The
objective of this study was to evaluate the effects of thermal processing conditions on the quality
attributes of Thanh tra puree. The experiment investigated the influence of blanching
temperatures (70, 80, 90°C) and blanching times (1, 2, 3, 4, 5 minute) on several quality
parameters, including yield, total sugar content, vitamin C content, total acidity, and color values
(L* and b*). The findings indicated that blanching at 80°C for 3 min produced puree of the best
quality, with a yield of 62.68%, total sugar content of 7.78%, vitamin C content of 64.8 mg, total
acidity of 1.62% and desirable color attributes (L* = 51.92; b* = 30.89). These results demonstrate
that blanching is an effective pretreatment for thanh tra, contributing to the production of high-

quality puree.

Keywords: Blanching temperature, blanching time, puree, thanh tra.
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TOM TAT

Thi nghiém danh gia 4nh hudéng ctia cac bién phap bao quan dén su thay déi do 4m, ham lwong
dinh duong hat da duoc tién hanh véi cac cong thire (CT): CT1 hat ngd duoc dé nguyeén trén bap
va c¢6 14 bi (phuong phép truyén thong); CT2 hat ng6é duoc bao quan trong bao tai; CT3 hat ngo
duoc bao quan trong cot; CT4 hat ngdé duoc bao quan trong tai hut chan khong; CT5 hat ngo
duoc bao quan trong bao tai c6 14 xua dudi con tring. Két qua theo doi su thay déi vé do 4m hat
cho thay, khi hat ng6 té vang duoc bdo quan trong tui hut chan khong (diéu kién yém khi) CT4
thi su tang do 4m ctia khoi hat khong dang ké, tir 13,25% & thoi diém trudc bao quan 1én 14,33% tai
thoi diém sau bao quan 8 thang. Trong khi do, & cac CT bao quan khac (CT1, CT2, CT3, CTI5) &
diéu kién bao quan hiéu khi, @0 4m hat tang cao lan luot & cac muc 21,16; 20,13; 19,95; 20,16%.
Ham luong céc chat dinh duong cé sy gidm manh & cac CT bao quan trong diéu kién c6 oxy va
giam nhe trong diéu kién bao quan yém khi. Cu thé: Sau 8 thang bao quan, ham luong tinh bot
trong hat ngo té vang giam 45,96% & CT1, 45,49% & CT2, 45,37% & CT3, 44,34% & CT5 va chi 4,18%
& CT4. Ham luong protein giam 53,00% & CT1, 50,00% & CT2, 49,06 & CT3, 46,68% & CT5 va chi
7,95% & CT4. Ham luong lipit giam 77,9% & CT1, 69,03% & CT2, 64,02 & CT3, 75,0% & CT5 va chi
23,37% & CT4. Nhu vay, hat ngo té vang khi duoc bdo quan trong diéu kién hat chan khong sé
giup han ché t6i da s gidm cac thanh phan sinh hoa trong hat.

Tit khoa: Bdo quan, do 4m, ngo té vang, ham liong dinh dirong, tui hut chan khong.

xung quanh nham han ché su gay hai cta vi sinh
vat va con trung [3]. Phuong phap bao quan dung
thuoc hoa hoc da gay ra nhiéu lo ngai vé 6 nhiém
moi truong va anh huwong nghiém trong toi stc
khée con nguoi [4]. Vi ng6 té vang duoc st dung
lam thttc an cho con nguoi, viéc bao quan can duoc
tru trong hon nira, vira duy tri chat luvong hat trong
thoi gian dai, vira phai dam bao stc khoée cho

1. BAT VAN BE

Hién nay, ngo té vang 1a giong ngo dia phuong
duoc nguoi dan toc H'Mong & viing cao tai cac tinh
mién nui phia Bac canh tac dé 1am luong thuc, ché
bién cac mon an khac nhau nhu: Banh ngo, bun
ngo, ruou ngod... ma cac giong ngod lai khong thé
stt dung duoc.

Nhung kho khan lén ctia ng6é néi chung va

ngo té vang ndi rieng 1a qua trinh bao quan dé xay
ra st hao hut vé khoi luong hat, ham luong cac
chat dinh duong do cac hoat dong sinh hoc, vat ly,
hoa hoc xay ra trong khoi hat [1]. Tham chi, khi
khoi hat duoc phoi sdy dén do 4m bao quan thi
trong qua trinh bao quan van xay ra hién tuwong hat
hut nudc tir moi treong xung quanh dan dén hién
tuong tang do 4m va lam tang muc do hue hong cta
hat [2].

bé duy tri chat luong hat ngo trong qua trinh
bado quan, hat can duoc cach ly khéi moi truong

nguoi st dung.

Bao quan bing phuong phap tao moéi truong
yém khi st dung chat khitr oxygen trong bao quan
ng6 da duoc ching minh cé hiéu qua cao [5]. Khi
bao quan ngo trong diéu kién vi moi truong kin voi
do 4m hat 17 - 19% va luong 6xy nho hon 5,4% co
tac dung kéo dai thoi gian bao quan ngé. Su tiéu
hao 0xy mot cach tu nhién trong khoi hat sé tao ra
moi truong yém khi, lam cho cac vi sinh vat hiéu
khi, con trung gay hai... thi€u oxy khong ho hap
duoc va lam cham cac qua trinh oxygen hoa thanh
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phan hat [6]. Nhu vay, qua trinh bdo quan can dam
bao do am khoi hat khong ting va ham luong o6xy
trong khoi hat thap. D6 do, thi nghiém nay duoc
thuc hién nham x4c dinh dwoc phuong phap bao
quan phu hop cho ngo té vang va déng thoi nguoi
dan dé ap dung.

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

Hat ng6 té vang sir dung trong thi nghiém bao
quan duoc thu tai huyén Yén Minh, tinh Ha Giang
(nay la xa Puong Thuong, tinh Tuyén Quang).

2.2. Phuong phap nghién ctru

Hat ngo té vang duoc bdo quan bang cac bién
phap khac nhau. M6i bién phap coi nhu 1 CT thi
nghiém. CT1: Ng6 duoc gitt nguyén la bi (cach
bao quan truyén thong cta nguoi dan) duoc coi la
CT doi chimg; CT2: Ngo duoc té hat, phoi kho va
bao quan trong bao tai; CT3: Ngo duoc té hat, phoi
khé va bao quan trong cét; CT4: Ngo6 duoc té hat,
phoi kho va bao quan trong tui hat chan khong;
CT5: Ngo6 duoc té hat, phoi kho, bao quan trong
bao tai, b6 sung 1op 14 c6 tac dung xua dudi cong
trung (trong thi nghiém st dung 14 bach dan kho).

Khoi luong mau 30 kg/CT va khong bé tri nhac
lai.

Hat & cac CT duoc ldy mau trude khi bao
quan, sau bao quan 2, 4, 6, 8 thang. Cac chi tiéu
phan tich: Po 4m hat, cac thanh phan dinh dudng
(tinh bot, protein, lipit). Ty 1é hat bi hai do mot
duoc x4c dinh bang cach dém 3 mau, méi mau 100
hat & méi cong thuc va tinh gia tri trung binh s6
hat bi hai. D6 4m hat duoc do bing may do d¢ 4am
PM140; ham lwong tinh bot duoc phan tich theo
TCVN 4594:1988 [7]; ham luong protein duoc
phan tich theo TCVN8125:2015 [8]; ham luong
lipit duoc phan tich theo TCVN 6555:2011 [9].

S6 liéu phan tich duoc tong hop trén phan
mém Excel 2007.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua nghién ctru

311 Anh huong cua cac bién phap bao quan
dén ty Ié hat ngo bi hai

Trong qué trinh bao quan ngd dé bi tin cong
boi mot lam gidm khéi lwong va chat lwong khoi
hat. S6 lieu theo doi ty 1é hat ngo bi hai béi vi sinh
vat duoc trinh bay & bang 1.

Béng 1. Anh hudng ctia cac phuong phap bao quén dén ty 1é hat ngé té vang bi hai (%)

Cong thitc Trlr('ycq bao Sau bé(? quan | Sau bé(? quan | Sau bé(? quan | Sau bé(? quan
quan 2 thang 4 thang 6 thang 8 thang
CcT1 0 3,6 16,0 38,6 78,3
CT2 0 3,3 11,3 34,3 73,6
CT3 0 3,0 12,6 35,3 70,3
CT4 0 0 0 0 0
CT5 0 0 0 29,6 69,6

O cac CT bao quan CT1, CT2, CT3 chi sau 2
thang da thay su xuat hién cua vi sinh vat gay hai
(mot) & cac murc d6 lan luot 1a 3,6; 3,3; 3,0%. Trong
khi @6, CT bao quan trong tui hat chan khéong va
c6 b6 sung 14 cay (bach dan kho) tao mui dé xua
dudi chua thay xuat hién vi sinh vat gay hai. Sang
thang thit 4 sau bao quan ty 1é hat ng6 bi mot hai
cao nhat & cong thirc bao quan CT1 1a 16,0%.

Sau 6 thang bao quan, hau hét cac CT déu bi
mot gay hai tir 29,6 - 38,6%, trir CT bao quan trong
tai hut chan khong. Tai thoi diém nay, khi bao
quan trong diéu kién co 14 cay xua dudi con trung
ngo té vang ciing da bi gay hai, c6 thé thay voi viéc
b6 sung 14 cay xua dudi con trung co6 thé bao quan
ng6 dén khoang 4 thang. Sau d6, can phoi lai va bo
sung 16p 14 moi dé kéo dai thoi gian bao quan.
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Sau 8 thang bao quan, ty 1é hat ngo té vang bi
hai 1a rat cao, 69,6 - 78,3%, trir CT bao quan trong
tai hat chan khong. Véi mic do gay hai ctia mot
nhu trén, khong thé sit dung ngo té vang lam thuc
phdm cho con nguoi.

3.1.2 Anh huong cua cac bién phap bao quan
dén sur thay doi do 4m hat ngo té vang

bo 4m hat khong anh hudéng truc ti€p dén
chat luong hat nhung cé anh hudng gian tiép dén
su suy giam chat luong hat, boi khi do 4m hat cao
hon mutc do khuyén cao cho bao quan sé dan dén
su suy giam chat lwong hat. Do 4m t6i da cho bao
quan ng6 trong diéu kién hiéu khi 1a 15,5% khi bao
quan dudi 6 thang va 13% khi bao quan trén 6
thang [10].

Bang 2. Sy thay ddi vé do 4m khdi hat tai cac CT bao quan

Cong thiic Trlr('ycq bao Sau bé(? quan | Sau bé(? quan | Sau bé(? quan | Sau bé(? quan
quan 2 thang 4 thang 6 thang 8 thang
CT1 13,52 14,61 15,87 18,12 21,16
CT2 13,43 14,33 15,67 17,66 20,13
CT3 13,66 14,45 15,62 17,56 19,95
CT4 13,25 13,3 13,86 14,13 14,33
CT5 13,67 14,45 15,38 17,42 20,16

S6 lieu theo doi vé su bién déi do 4m hat trong
qué trinh bao quan ngo té vang & cac thoi diém
trudc bao quan, sau bao quan 2, 4, 6, 8 thang duoc
trinh bay & bang 2.

Do 4m ctia hat ngo té vang c6 xu huéng ting
trong qua trinh bao quan & tat ca cac CT. Trong
d6, & cac CT ngd duoc bao quan trong diéu kién
hé (hiéu khi) do 4m hat c6 muc ting cao va vuot
muc do 4m cho phép dé bao quan. O CT1 (v6i
cach bao quan truyén théng dé nguyén 1a bi) co
mtrc tang do 4m cao nhat sau 8 thang so v6i muic
do 4m ban dau khi dua vao bao quan, khi dua vao
bao quan do 4m hat ¢ cong thitc nay 1a 13,52%, sau
bao quan 8 thang do 4am & CT la 21,16%, tang
7,64%. Day 1a mic d6 4m cao, thuan loi cho su phat
sinh gay hai ctia mot. O CT2 (hat ng6 duoc bao
quan trong bao tai), mutc ting do 4am 1a 6,7%, tang
ttr nguong ban dau 1a 13,43% lén 20,13% sau bao
quén 8 thang. O CT3 (hat ngd duoc bao quan bing
cot), do am tang tir 13,66% ¢ thoi diém truoc bao
quén lén 19,95% sau bao quan 8 thang. O CT5 (hat
duoc bao quan trong bao tai va c6 bé sung la cay
c6 tac dung xua dudi con trung), do 4m ting tir

13,67% & thoi diém trudc bao quan lén 20,16% sau
bao quan 8 thang. Trong khi d6, & CT4 (bao quan
trong tui huat chan khong), do 4m hat ting khong
dang ké trong qua trinh bao quan, tir 13,25% & thoi
diém trudce khi dua vao bao quan lén 14,33% & thoi
diém sau bao quan 8 thang. Nhu vay, tir két qua
theo doi vé do 4m hat trong qua trinh bao quan
cho thdy, khi dugc bao quan trong diéu kién yém
khi da han ché t6i da duoc muc ting vé do 4m hat.

3.1.3 Anh huong cua cac bién phap bao quan
dén su thay doi ham lrong tinh bot trong hat ngo
té vang

Ham luong tinh bot ctia hat ngii coc noi
chung va hat ngo ndi rieng phu thuoc vao chat
luong, cau trac vat ly, diéu kién bao quan sau thu
hoach. Véi diéu kién bado quan khong dam bao sé
dan dén su bién d6i ham luong cac chat sinh hoa
trong d6 c6 ham luong tinh bot cua hat. Mot
trong cac nguyén nhan gay ra su bién ddi nay co
lien quan dén do 4m hat.

S6 lieu theo doi ham luong tinh bot ctia ngo té
vang tai cac thoi diém trudce bao quan, sau bao quan
2,4, 6, 8 thang duoc trinh bay tai hinh 1.
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Hinh 1. Sir thay d6i ham heong tinh bot trong qué trinh bao quan

Ham luong tinh bot c6 xu hudong giam & cac
CT bao quan trong diéu kién hiéu khi & nhiéet do
phong. Cu thé, & CT1, ham luong tinh bot giam ti
48,55% tai thoi diém trudc khi bao quan xuéng con
26,23% tai thoi diém sau bao quan; ¢ CT2, ham
luong tinh bot giam tir 48,34% xudng con 26,35% tai
thoi diém sau bao quan 8 thang; & CT3, ham luong
tinh bot giam tir 48,05% xuong con 26,25% sau 8
thang bao quan; & CT5 ham luong tinh giam tw
47,93% truoc khi dua vao bdo quan xudng con
26,68% sau bao 8 thang. Diéu nay xay ra co thé la
do trong diéu kién bao quan cé o6xy khoi hat hut
nuoc tir khong khi va thac ddy qua trinh ho hap
trong khoi hat. Két qua vé st gidm ham luong tinh

bot trong khoi hat twong dong voi két qua nghién
cttu ctia Maryke Labuschagne va cs (2012) [11].

Hinh 1 ciing cho thay, khi hat ngé duoc bao
quan trong diéu kién yém khi (bdo quan trong tui
hut chan khong), ham lugng tinh bot giam khong
dang ké trong qua trinh bao quan. S6 liéu tir hinh 2
cho thay, ham luong tinh bot cta hat ngo té vang
chi giam tir 49,73% khi dua vao bdo quan xudng
46,56% tai thoi diém sau bao quan 8 thang. Két qua
nghién ctu cho thay, khi hat ngd duoc bao quan
trong diéu kién yém khi giup duy tri ham luong
tinh bot trong hat ngo.

3.1.4. Anh huéng cia cdc bién phap béo quan dén
st thay doi ham luong protein trong hat ngo té vang
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15 “Y\*i\

—o—CT1
——CT2

Ham lwgng protein (%)
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== CT5

Trwdcbdo Saubdo Saubdo Saubdo  Saubdo
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Hinh 2. Sy thay d6i ham lirong protein trong qua trinh bao quan
Ngo té vang 1a giong ngo dia phuong c6 ham bdo quan ngd té vang trong cac vat dung khac

lwong protein kha cao, khoang 19 - 20%. Tuy nhién,

nhau va theo doi ham luong protein tai cac thoi

chat dinh duong nay rat dé bi suy gidm néu khong  diém truoc bao quan, sau bdo quan 2, 4, 6, 8 thang

duoc bao quan dung phuong phap. Khi tién hanh

(Hinh 2). Hinh 2 cho thay, ham luong protein c6

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 9/2025 47



KHOA HOC & CONG NGHE

chiéu huong giam theo thoi gian bao quan. Trong
do6, hat ngo khi duoc bao quan ¢ cac CT trong diéu
kién hi€u khi c6 mic gidm vé ham luong protein
nhanh. Cu thé, & CT1 ham luong protein giam tir
19,47% & thoi diém trude bao quan xudng con 9,15%
O thoi diém sau bdo quan 8 thang; & CT2, ham
luong protein giam tir 19,32% tai thoi diém trudc bao
quan xudng con 9,66% tai thoi diém 8 thang; & CT3,
ham luong protein gidm tir 19,65% tai thoi diém
trudc bao quan xudng con 10,01% tai thoi diém 8
thang; & CT5, ham lwong protein giam tir 19,26% tai
thoi diém trude bao quan xudng con 10,27% tai thoi
diém sau bao quan 8 thang. Xu huéng giam vé ham
lwong protein trong hat ngé khi duoc bao quan &

6

nhiét do phong va ¢ diéu kién hiéu khi tuong tu két
qua nghién ctru ctia Rehman va cs (2002) [12]. Két
qua nay co thé do khi hat ngo té vang duoc bao
quan trong diéu kién mé cting véi su hap thu do 4m
tir khong khi da thuc ddy qua trinh ho hap ctia hat
dan dén su gidm ham luong protein. Hinh 2 cho
thay, khi ngo té vang duoc bao quan trong tui hut
chan khong (diéu kién yém khi), ham luong protein
cua hat giam khong dang ké, tir 19,37% tai thoi diém
trude bao quan xuong 17,84% tai thoi diém sau bao
quan 8 thang.

3.1.5. Anh huéng ciia cdc bién phap béo quan dén
st thay doi ham Inong lipid trong hat ngo té vang

lk
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Hinh 3. Sy thay @6i ham lweong lipit trong qua trinh bao quan

Ngo té vang la mot trong cac giong ngo dia
phuong c6 ham luong lipit kha cao, dao dong 5 -
6%. Tuy nhién, néu khong duwoc bao quan trong
moi truong pht hop, chat nay ciing rat dé bién dai.
So6 liéu theo doi vé su thay d6i ham luong lipit
trong hat ngo6 té vang khi dugc bao quan & cac
diéu kién khac nhau duoc trinh bay ¢ hinh 3.

Hinh 3 cho thay, ham lwong lipit trong ngo té
vang khi duoc bao quan trong diéu kién hiéu khi,
ham luong lipit trong hat ngdé giam nhanh theo
thoi gian bao quan. O CT1, ham lwong lipit giam tie
5,25% tai thoi diém truéc bdo quan xudéng con
1,16% tai thoi diém sau bao quan 8 thang; & CT2,
ham luong lipit gidm tir 5,65% tai thoi diém trudc
bao quan xudng con 1,75% tai thoi diém sau bao
quan 8 thang; & CT3 ham luong lipit giam tir 5,17%
tai thoi diém trueoc bado quan xuong 1,86% tai thoi

diém sau bao quan 8 thang; & CT5 ham luong lipit
giam tur 5,52% tai thoi diém truéc bao quan xuong
con 1,38% sau bao quan 8 thang. Trong khi do, khi
ngo té vang duoc bdo quan trong diéu kién yém
khi, ham luong lipit hat gidam khong dang ké, tu
5,22% tai thoi diém trudc bdo quan xudng con 4%
tai thoi diém sau bdo quan 8 thang.

3.2. Thao luan

Két qua nghién ctu cho thay, khi hat ngo
duoc bao trong trong tui hat chan khong da kiém
soat tot su phat sinh gay hai ctia mot. Dong thoi,
do6 4m hat ciing duoc duy tri tuong déi 6n dinh
trong sudt qua trinh bao quan, ham luong tinh bot,
protein va lipit khong co su thay ddi dang ké. Két
qua nay c6 thé 1a do, khi hat ngdé duoc bao quan
trong tai hat chan khong, dac biét 1a oxy da bi hat
ra khoi tai bdo quan, tao ra moi truong yém khi
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khién cho mot kho ton tai va phat trién. Pong thoi
khi bao quan trong tui hut chan khong cting ngan
can su xam nhap cta mot tir bén ngoai, gép phan
duy tri tinh trang kin trong suot thoi gian bao
quan. Tui hut chan khong ngan can su trao déi khi
gitta khoi hat va moi truong bén ngoai, tir d6 han
ché su ting d0 4m cua khoi hat. Hon nira, moi
treong yém khi con gitup tc ché hoat dong ho hap
cta hat ciing giup git 6n dinh do 4m khéi hat, tc
ché su hoat dong ctia cic enzyme phan giai
protein va lipit.

4. KET LUAN

Khi ng6 té vang duwgc bao quan trong tui hut
chan khong (diéu kién yém khi) CT4 thi su ting
do 4m cta khoi hat khong dang ké tir 13,25% & thoi
diém trudc bao quan lén 14,33% tai thoi diém sau
bao quan 8 thang thang. Trong khi do, & cac CT
bao quan khac (CT1, CT2, CT3, CT5), ¢ diéu kién
bao quan hiéu khi do6 4m hat tang cao lan luot &
cac muc 21,16; 20,13; 19,95; 20,16%. Ham lwong cac
chat dinh duong trong hat ngé té vang nhu: Tinh
bot, protein, lipit gidam manh theo thoi gian khi
duoc bao quan trong diéu kieén hiéu khi, nhung véi
phuong phap bdo quan trong diéu kién yém khi
(tai hut chan khong) ham lwong cac chat dinh
duong nay giam khong dang ké.

LOI CAM ON

Nhom tdc gid xin gui o1 cam on Bo Khoa hoc
va Cong nghé da bo tri nguon kinh phi thuc hién
nhiém vu cdp Nha nuoc voi ma sé NVQG-
2021/PT.23. Trén co so két qud cua nhiém vu,
nhom nghién cuu da dang 2 bai bao trén Tap chi
Nong nghiép va Phat trién nong thon (nay Ia Tap
chi Nong nghiép va Moi truong voi cdc tiéu dé: 1 -
Nghién ctu danh hudng cua mat do trong dén sinh
truong va nang sudt ngo nép nui d4 va 2 - Nghién
ciru dnh huong cua bién phdp bdo quin dén su
thay doi chat lrong hat ngo té vang.
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EFFECT OF DIFFERENT STORED METHODS ON CHANGE OF TE VANG MAIZE GRAIN QUALITY
Luu Ngoc Quyen!, Le Khai Hoan!, Nguyen Van Chinh?, Le Thi Huyen Linh®
! Northern mountainous Agriculture and Forestry Science Institute
Abstract

The experiment was implemented to study effect of different stored methods on change of te
vang maize grain quality. The experiment included 5 treatments: CT1 stored with husk leaves,
CT2 maize grain stored in sacks, CT3 maize grain stored in bamboo woven cribs, CT4 maize
grain stored in vacuum bags, CT5 maize grain stored in sacks and added weevils chased leaves.
The samples were taken each two months to determine grain moisture and change of grain
nutrient contents. The results showed that grain moisture slightly increared in CT4 after 8
months storage (from 13.25% to 14.33%); in which this criteria was highly increased in CT1, CT2,
CT3, CT5 (from 13.52% to 21.16% in CT1; from 13.43% to 20.13% in CT2; from 13.66% to 19.95% in
CT3; from 13.67% to 20.16% in CT5). The grain nutrient contents had highly decreased trend
through the storage in CT1, CT2, CT3, CT5 and slightly decreased in CT4. For example, the
starch content after 8 months storage declined 45.96% in CT1, 45.49% in CT2, 45.37% in CT3, 44.34
in CT5 and only 4.18% in CT4. The protein content decreased 53.0% in CT1, 50.0% in CT2, 49.05%
in CT3, 46.68% in CT5 and 7.95% in CT4. The lipid content decreased 77.9% in CT1, 69.03% in CT2,
64.02% in CT3, 75.0% in CT5 and 23.37% CT4. The storage methods had a significant impact on
controlling the increase of grain moisture, the decrease of grain nutrient contents and CT4
(stored in vacuum bags) gave high values.

Keywords: Storage, moisture content, te vang maize, nutrient content, vaccuum bag.
Ngay nhan bai: 01/7/2024

Ngay chuyén phén bién: 28/7/2024

Ngay thong qua phan bién: 08/8/2024

Ngay duyét dang: 01/8/2025
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NGHIEN CUU CAC YEU TO ANH HUONG
DEN QUA TRINH LEN MEN TRA JUN BO SUNG
MANG CAU XIEM (Annona muricata L.)

Phan Nguyén Trang"*, Nguyén Phuong Anh', Ha Huy Loi', Tran Thi Ngoc Diém!
! Vien Cong nghé Sinh hoc va Thurc pham, Pai hoc Can Tho

" Email: pntrang @ctu.edu.vn

TOM TAT

Nghién cttu nay nham danh gia anh hudng cta cac diéu kién lén men dén chat luong cta san
phdm tra Jun b6 sung mang cau xiém (Annona muricatal.). Cac yéu t6 duoc khao sat bao gom:
Khoi lwong tra xanh (5, 7,9 g/L), luong mat ong (110, 130, 150 mL/L), ty 1é hén hop cong sinh vi
khu4n va ndm men (SCOBY) (30, 50, 70 g/L), thoi gian 1én men giai doan 1 (2, 4, 6 ngay), ham
luong mang cau xiém bd sung (150, 200, 250 g/L) va thoi gian 1én men giai doan 2 (1, 2, 3 ngay).
Céc chi tiéu phan tich gdm: Do Brix, pH, ham luong axit tong s6, polyphenol tong s6, mau sic va
danh gia cam quan. Két qua cho thay, tat ca cac yéu té khao sat déu anh huong dang ké dén chat
lwong san pham (p < 0,05). San phidm tra Jun dat chat luong tot nhat khi st dung 7 g/L tra xanh,
130 mL/L mat ong, 50 g/L SCOBY va lén men trong 4 ngay ¢ giai doan dau. Khi b6 sung 200 g/L
mang cau xiém va ti€p tuc lén men thém 2 ngay & giai doan hai, san pham thu duoc cé chat luong
cam quan cao, gép phan phat trién mot loai thirc uéng lén men méi, giau dinh dudng va phu hop

véi xu hudng tiéu dung hién dai.

T khoéa: 7ra Jun, Ién men, tra xanh, mat ong, mang cau xiém.

1. DAT VAN BE

Trong xa hoi hién dai, nhu cau duy tri stc
khée va can bang dinh duong dang ngay cang gia
ting, thuc ddy su tim kiém cac thuc phdm va do
uong tu nhién cé loi cho stic khoe. Vi vay, thic
uong len men khong con nhue Kombucha va Jun da
thu hat sy cha y khong chi vi nhiing loi ich stc
khoe tiém nang ma con nho vao gia tri cdm quan
va huong vi doc ddo ctia chung. Nhitng san phdm
nay dang tré thanh xu huéng tieu dung phé bién
trong 16i song lanh manh ngay nay.

Kombucha 1a mot loai d6 uéng len men duoc
lam tur tra, duong két hop voi hé cong sinh vi
khu4n va nAm men (Symbiotic Culture Of Bacteria
and Yeast - SCOBY) néi bat voi su hoa quyén giita
vi chua va ngot, cung huong vi tra dac trung, va
nhiéu loi ich stc khoe tiém nang [1]. Trong khi
d6, Jun la mot bién thé ctia Kombucha, duoc lén
men tir tra xanh va mat ong, dang ngay cang nhan
duoc s quan tAm nho vao huong vi dac biét va cac
loi ich stic khée [2, 3]. Bén canh d6, mang cau

xiém la mot loai trai cay duoc biét dén khong chi vi
huwong vi thom ngon ma con vi cac loi ich sttc khée
ma né mang lai. Qua mang cau xiém la nguon
cung cap phong phu cac hop chat phenolic,
vitamin B1, B5, C va khoang chat, c6 tac dung
ngin nglra ung thu, tang cudng hé mién dich,
giam cholesterol, cung véi hoat tinh chong oxy
héa [4-7].

Vi vay, nghién cttu duoc thuc hién nham xac
dinh diéu kién phu hop cho qua trinh lén men tra
Jun c6 bd sung mang cau xiém nhiam da dang hoa
san pham, gop phan ting gia tri dinh duong ciing
nhu tao huong vi hap dan cho cac loai thuc phdm
d6 uong. bay 1a buoc nghién ctru can thiét nham
phat trién san phdm moi cé tiém nang tmg dung
cao trén thi truong.

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

Tra xanh moc cau duoc cung cap tir Cong ty
TNHH FoodPlus. Dich giong SCOBY nudi tai Vién
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Cong nghé sinh hoc va Thuc phdm, Pai hoc Can
Tho. Mat ong HONECO mua tir Cong ty C6 phan
Ong Tam Ddo. Mang Cau xiém mua tai siéu thi
Megamarket Hung Loi, quan Ninh Kiéu, thanh
pho Can Tho.

2.2. Phuong phap nghién ctru

2.2.1. Thi nghiém 1: Khao sdt anh huong cua
ty Ié tra xanh va mat ong dén qua trinh lén men
thir nhat cua tra Jun

Bang 1. B4 tri thi nghiém x4c dinh ty 1é tra xanh (A) va mat ong (B)

A x Nhan to B
Nhan t6 A B, B, B,
Al AlBl A1B2 AlBS
AZ AZB 1 AZB 2 AZB 3
A3 ABB 1 ABB 2 ABB 3

Thi nghiém duwoc b6 tri véi hai nhan t6, gom
ham luong tra xanh moéc cau (nhan t6 A) va mat
ong (nhan t6 B) nhu & bang 1. Nhan t6 A duoc bo
tri voi 3 muc khoi luong A,, A, va A, twong tmg voi
5, 7va9 g, duogc trich ly véi 1.000 mL nwdc soi trong
vong 10 phut, dich trich sau d6 duoc loc dé loai bo
ba tra. Tiép theo, nhan t6 B voi cac ty lé B,, B, va B,
tuong tmg voi 110, 130 va 150 mL/L duogc 1an luot
b6 sung vao timg dich tra ctia nhan t6 A. Hon hop
duoc 1am nguoi dén nhiet do 30°C va bo sung 40 g
SCOBY lam giong khoi dong. Qua trinh lén men
duoc tién hanh ¢ nhiét do phong (30 + 2°C) trong
thoi gian 3 ngay, sau qua trinh lén men, mau duoc
thu thap dé phan tich cac chi tiéu chat luong.

2.2.2. Thi nghiém 2: Khao sdt anh huong cua
ty lé SCOBY va thoi gian lén men thi nhat

Tt két qua thu duoc & thi nghiém 1, thi
nghiém 2 duoc b6 tri voi hai nhan t6 gom ty lé
giong SCOBY (nhan t6 C) va thoi gian lén men thi
nhat (nhan t6 D) nhu & bang 2. Dich tra xanh - mat
ong duoc bd sung lan luot cac ty le C,, C, va C,
tuong tng vaoi 30, 50 va 70 g/L, 1én men & nhiét do
phong (30 + 2°C). Qua trinh 1én men duoc theo doi
tai 3 moc thoi gian D,, D, va D, twong tmg voi 2, 4
va 6 ngay. Mau duoc thu thap tai méi thoi diém dé
phan tich cac chi tiéu chat luong.

Béng 2. Bo tri thi nghiém x4c dinh ty 1é SCOBY (C) va thoi gian 1én men thit nhat (D)

A Nhan to D
Nhan to C D, D, D,
C, C,D, CD, CiD,
C, C,D, C,D, C,D;

2.2.3. Khdo sdt anh huong cua ty ¢ mang ciu
xiém va thoi gian l1én men thir hai

San ph4m tra Jun sau khi lén men lan thit nhat
voi cac diéu kien xac dinh tir thi nghiém 1 va 2 tiép
tuc duoc st dung cho qua trinh 1én men lan hai. Thi
nghiém 3, b6 tri véi 2 nhan t6 1a ty 1é mang cau
xiém (nhan t6 E) va thoi gian 1én men thit hai (nhan
t6 F) nhu ¢ bang 3. Dich tra xanh - mat ong vdi ty lé
giong SCOBY sau khi lén men thit nhat, duoc bo

sung lan luot cac ty lé E,, E, va E; tuong tmg voi
150, 200 va 250 g/L. Trudc khi phoi tron, dich mang
cau xiém xay nhuyén duoc chuén hoa vé do Brix va
pH lan luot & muc 13 va 3,6 nham dam bao tinh
dong nhat gitta cac mau. Qua trinh lén men thi hai
duoc thuc hién & nhiét do phong (30 + 2°C) va theo
doi tai 3 moc thoi gian F,, F, va F, tuong tng voi 1, 2
va 3 ngay. Sau moi thoi diém, mau duoc thu thap dé
phan tich cac chi tieu chat luong.

Bang 3. B4 tri thi nghiém x4c dinh ty 1é mang ciu xiém (E) va thoi gian 1én men thit hai (F)

e Nhan té F

Nhanto E F, F, F,
E, E,F, EF, E,F;
E, E.F E.F, E.F;
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2.2.4. Phuong phdp phan tich cdc chi tiéu

- Phuong phap xac dinh ham luong axit tong
s6 (TA), (mg/mL): Puoc xac dinh theo TCVN
8012:2009 [8].

- Phuwong phap xac dinh ham luong phenolic
téng s6 (TPC), (mg Gallic axit equivalent/chat
khé nguyén lieu - mg GAE/g CKNL): Xac dinh
ham luong polyphenol téng s6 bang phuong phap
Folin-Ciocalteu [9].

- Phuwong phap do mau L*, a*, b* [10].

- Phuwong phap danh gia cam quan theo TCVN
3251-1979 [11].

2.2.5. Phuong phap xir Iy so'liéu

Tat ca cac thi nghiém duoc lap lai 3 1an, va so
liéu duoc tinh toan, trinh bay dudi dang trung binh
+ d¢ lech chudn. Xt ly thong ké bang phan tich
phuong sai ANOVA tir phan mém Statgraphics
Centurion 19, kiém tra su khac biét y nghia gitta
cac nghiém thuic thong qua thk nghiém LSD
(Least Significant Difference).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia ty 1é tra xanh va mat ong
dén qu4 trinh 1én men ctia tra Jun

2

3.1.1 Anh huong cua ty Ié tra xanh va mat ong
dén do Brix, pH va TA cua trd Jun

Két qua & hinh 1 cho thay anh hudng khi thay
d6i nhan t6 A va B dén do Brix, pH va ham luong
axit tong s6 (TA) sau 3 ngay léen men (p < 0,05). Do
Brix ¢6 xu huong ting khi tang ham leong mat ong,
cao nhat & cac mau A,B,, A,B; va A;B,, déu la 9,9 +
0,12, vi vay cac mau nay c6 gia tri pH cao va ham
luong TA thap. Boi vi mat ong chtra luong dudng
hoa tan cao nén lam ting dang ké do Brix, dong
thoi do c6 chita gluconolactone - gluconic axit - mot
hé dém tu nhién - mat ong gép phan nang pH va
giam ham luong trong mau khi duoc bd sung &
ham luong cao. Tuy nhién, trong cac mau da
nghién ctru, thi mau A,B, c6 do Brix 8,9 + 0,11, gia
tri pH 3,14 + 0,01 va ham luong TA 4,78 + 0,09 hai
hoa nhat, do c6 su b6 sung vira dd ham luong
duong khir da gop phan ho tro qua trinh 1én men va
cai thién chat luong san pham. Su khac biét vé do
Brix, pH va TA trong qua trinh 1én men tra Jun cho
thay, ham luong co chat 1a tra xanh va mat ong da
anh huong dén hoat dong ctia hé vi sinh vat trong
SCOBY va chat luong ctia san phdm duoc tao thanh
[12]. Két qua nghién cttu ctia Balentine va cs.
(1997) [13] da chi ra trong qua trinh lén men, cac
chat chuyén hoa chinh bao gém: Monosaccharide,
axit hitu co, vitamin va cac hop chat khac hinh
thanh tir cac phan tng sinh héa.

a
6,0 —; b

¢
d e
b . =
b b % 550 A og 5 f
h g h =
¢ Baot :
cd -
<
30t
2
=3
E120
g
£
Tt
0,0

AIBI AlB2 A1B3 A2Bl A2B2 A2B3 A3Bl A3B2 A3B3

AlBI AlB2 AIB3 A2Bl A2B2 A2B3 A3Bl A3B2 A3B3

AlB1 AlB2 AIB3 A2Bl A2B2 A2B3 A3Bl A3B2 A3B3

Hinh 1. Sy thay d6i do Brix, pH va TA theo ty 1é nhan t6 AvaB
Ghi chu: Céc chir cdi khdc nhau biéu thi swr khéc biét co y nghia thong ké ¢ muic 5%.

3.1.2, Anh huong cua ty Ié tra xanh va mat ong
dén ham lirong polyphenol tong (TPC) cua tra Jun

Két qua & hinh 2 cho thay, ham luong TPC
trong tra Jun ting dan khi ting ty 1é phoi ché cta
nhan t6 Ava B (p < 0,05). Sau 3 ngay lén men, ham
luong TPC cao nhat trong mau A,B,va thap nhat &
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mau A,B,, twong ung la 4,18 + 0,07 va 0,74 + 0,12.
Co thé thay, khi cang tang ty lé A va B thi gia tri
TPC ctng c6 xu huéng tang theo vi gia tri TPC
trong nguyén liéu trudc khi lén men cta A va B da
kha cao, lan luot 1a 1,03 + 1,12 va 0,29 + 1,02 mg
GAE/g CKNL. Sau lén men, ham luong TPC trong
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tra Jun ting lén do enzyme cta vi sinh vat phan
giai cac hop chat phenolic phtc tap thanh dang tw
do c6 kha nang hoa tan cao hon, dong thoi mot s6
vi khuén acetic va nim men trong SCOBY c¢ thé
sinh téng hop cac chat chuyén hoéa c6 hoat tinh
phenolic tit cac tién chat tu nhién trong tra xanh va
mat ong, gop phan lam tang téng ham luong
polyphenol téng [14]. Tra xanh ld nguén giau

&

¥ w
how s how

E

ik

Him legng TPC (mgGAE /CKNL)
-t

e

catechin ty nhién, trong khi mat ong cung cip
duong, polyphenol va enzyme ho tro qua trinh lén
men, tr do thiac ddy qua trinh chuyén hoa
polyphenol hiéu qua hon. Ham luong TPC théap
qua hodc cao qua déu anh hudéng khong tot dén
gi4 tri cdm quan ctia san pham, vi vay mau A,B, voi
ham luong TPC 2,96 + 0,06 duoc xem la phu hop
cho tra lén men.

e

AlBI1 AlB2 Al1B3 A2BI1

A2B2 A2B3 A3BI A3B2 A3B3

Hinh 2. Gi4 tri TPC ctia tra Jun khi thay ddi ty 1é nhan t6 Ava B
Ghi chu: Cac chit cai khic nhau biéu thi su khac biét ¢6 y nghia théng ké & mirc 5%.

3.1.3. Anh hudng ctia ty Ié tra xanh va mat ong
dén gid tri mau sdc cua tra Jun

Két qua & hinh 3 cho thay, & cac nghiém thic
phoi ché ty lé nhan t6 A va B cang tang thi gia tri
L* cang giam (mau t6i hon), gia tri a* cang tang
(mau do6 hon) va gia tri b* cang giam (mau vang
nhat hon) (p < 0,05). Tra Jun b sung cang nhiéu
tra xanh va mat ong thi dich lén men cang t6i mau,
gia tri L* & mau A,B, thap nhat (52,44 + 1,33),
trong khi mau A,B; b sung it nhat thi mau sang
nhat (54,50 + 1,35). Mau A,B, c6 mau sic hai hoa

2o [

575 28 ¢

550 28 1
52,5 827 ¢
* y

2 500 s27 ¢
5 26 ¢ ¢
= 475

&

26 b f
45,0 25 b
42,5 25
2)4 1 1 1

40,0

gitta dd sang va mau vang cuaa tra lén men, gia tri
L* va b* twong ung 53,41 + 1,02 va 3,75 + 0,02.
Nhin chung, su khac nhau vé mau sic gitta cac
mau la do ty 1é tra xanh va mat ong stt dung khac
nhau, khi tang luong tra xanh va mat ong thi mau
sdc clia nudc tra ciing dam lén. Theo Wang va cs
(2004) [15], mau sidc cta nudc tra bi anh hudng
boi ham luong cac chat hoa tan trong 14 tra nén khi
stt dung luong tra nhiéu hon, luong cac chat nay
duoc chiét xuat vao nudc ciing nhiéu hon, dan dén
mau nudc tra cing dam hon.

a
a
b 3 ‘I" 4,1
40 b
C
% 39 d
B 38 e ;
37 g

S

AIBI A1B2 AIB3 A2B1 A2B2 A2B3 A3BI A3B2 A3B3

AIBIAIB2AIB3A2B1A2B2A2B3A3B1A3B2A3B3

AlB1 AIB2 A1B3 A2BI A2B2 A2B3 A3B1 A3B2 A3B3

Hinh 3. Su thay d6i mau séc theo ty 1é nhan t6 Ava B
Ghi chu: Céc chir cdi khdc nhau biéu thi swr khac biét co y nghia thong ké ¢ muic 5%.

3.1.4. Anh huong cua ty Ié tra xanh va mat ong
dén gid tri cdm quan cua tra Jun

Két qua danh gia cdm quan duoc trinh bay &
hinh 4 cho thay, anh hudéng cta ty lé¢ phoi ché
nhan t6 A va B dén mau sac, mui va vi cia tra Jun.
Cac mau bo sung qua it hodc qua nhiéu tra va mat
ong nhu A;B; hodc A;B,; c6 mau sic qua sang, hodc

54

qua t6i, huong va vi ctia san phdm déu khong hai
hoa nén khong duoc danh gia cao. Nguoc lai, mau
b6 sung nhan t6 A va B & mtc trung binh nhu mau
A,B, duoc danh gia cao vi c6 mau sic dep, huong
thom déc trung, vi chat diu nhe, rat phu hop véi thi
hiéu nguoi tiéu dung, diém cdm quan mau sic:
mui: vi lan luot 1a 4,71: 4,56: 4,66. Chinh vi vay,
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mau tra Jun A,B, duoc Iua chon cho thi nghiém
tiép theo.

Mau séc

——A1B1
Al1B2
Al1B3
A2BI
—A2B2
A2B3
—A3B1
—A3B2
—A3B3

Vi Mui

Hinh 4. K&t qua danh gi4 cam quan cfia tra Jun khi
thay d6i ty 1é nhan t6 Ava B
3.2. Anh huong ciia ty le SCOBY va thoi gian
lén men thit nhat dén tra Jun
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3.2.1. Anh hudng ctia ty Ié SCOBY va thoi gian
lén men thir nhat dén do Brix, pH va TA cua tra
Jun

Két qua anh huong ctia nhan t6 C va D ¢ hinh 5
cho thay, khi tang ty lé nhan t6 C va D thi do Brix,
pH sé giam trong khi ham luong TA sé tang (p <
0,05). Mau C,D, véi ty 1é nhan t6 C va D thap nhat
thi gia tri do Brix, pH cao nhat, nguoc lai mau C,D,
voi ty 1é nhan t6 C va D cao nhat thi gia tri do Brix,
pH thap nhat. Khi ting ty 1é cia nhan t6 C va D,
hoat dong ctia ndm men ting lén, thoi gian 1én men
lau hon cung cap nhiéu co chat hon cho vi khuin
san xuat cac axit htru co, dan dén tang gia tri pH,
TA va giam d6 Brix [16, 17]. Cac nghién cttu trudc
cting ghi nhan sy gidm do Brix va phan bo pH, TA
tuong ti trong qua trinh 1én men tra [13, 18]. Trong
khi mau C,D, v¢i ty 1é phoi ché nhan t6 C va D vira
phai nén gia tri do Brix, pH va TA khong qua chénh

léch nhu cac nghiém thic khac.
12,0
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Hinh 5. Sy thay d6i do Brix, pH va TA theo ty 1& nhan t6 CvaD
Ghi chu: Cic chi cdi khidc nhau biéu thi sur khdc biét co y nghia thong ké ¢ muic 5%.

3.2.2. Anh huong ciia ty lé SCOBY va thoi gian
1én men thir nhat dén gid tri TPC trong tra Jun

Két qua ¢ hinh 6 cho thay, khi tang ty lé nhan
to C va D thi ham luong TPC ciing tang (p < 0,05).
Cu thé, ham luwong TPC tang dan theo cac nghiém
thirc, thap nhat & C,D, va cao nhat & C;D,, twong
ung voi 1,91 + 0,07 va 4,64 + 0,53 mg GAE/g
CKNL. Két qua nay c6 su twong dong voi mot so
nghién cttu da duoc quan sat trong d6 uong tra len
men Kombucha [19, 20]. O cac nghién ctru nay da
chi ra rang, nhiéu enzyme (nhu cellulase,
glucanase, xylanase, pectinase va glucosidase)
duoc giai phong badi giong SCOBY trong qua trinh
lén men c6 thé gay ra su bién d6i sinh hoc hoic
phan huy cac polyphenol phtic tap thanh cac phan
tr nho hon, dan dén su ting ham luong phenolic
téng so. Tuy nhién, ham luong TPC qua thap sé

lam cho san phdm khong c6 vi tra, trong khi ham
luong TPC qua cao sé lam cho san phdm c6 vi
chat, anh huong dén cam quan. Vi vay, mau C,D,
v6i ham luong TPC 3,17 = 0,03 mg GAE/g CKNL
duoc xem 1a mau tot nhat vé gia tri cdm quan, phu
hop véi thi hiéu nguoi tiéu dung.

&
®

c

w

f

f
sl
- |_| - . - ~ - - .
Hinh 6. Gia tri TPC ciia tra Jun khi thay déi ty le
nhan t6 CvaD
Ghi chu: Cdc chir cdi khdc nhau biéu thi sir
khéc biét co y nghia thong ké ¢ muic 5%

Him lugng TPC (mgGAE /CKNL)
"
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3.2.3. Anh hudng cia ty Ié SCOBY va thoi gian
1én men thir nhat dén gid tri mau sac cua tra Jun

Két qua & hinh 7 cho thay, cac nghiém thic
voi ty 1é nhan t6 C va D cang ting thi gia tri L*
cang ting (mau sang hon), gia tri a* cang giam
(mau it @6 hon) va gia tri b*cang ting (mau vang
dam hon) (p < 0,05). Vi vay, mau C;D, c6 ty 1é phoi
ché nhan t6 C va D déu cao nén c6 mau siac sang
nhat, trong khi mau C,D, c6 ty 1é phoi ché thap

nhat nén mau t6i nhat. Két qua nay cé su tuong
%60 ¢ b2 30
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I & 28
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Gia tri L*

440 t
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déng voi két qua nghién ctru cta Jayabalan va cs
(2007) [21], khi da bao cao su thay déi vé mau sic
tir toi dén sang va do duc tit mo dén trong suot
ciing duoc quan sat trong san pham tra lén men
khi tang thoi gian (L* tang), SCOBY phan hay cia
cac polyphenol, gidm su oxy hoa cuta tra nén gia tri
a* giam. Mau C,D, c6 mau sic twoi sang vira phai
va mau vang nhe véi gia tri L*, a*, b* 1an luot 1a
53,40 + 1,10; 2,72 + 0,02 va 3,73 + 0,01 duoc xem la
nghiém thtc tot nhat & thi nghiém nay.
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Hinh 7. Sur thay déi mau séc theo ty 1é nhan t6 CvaD
Ghi chu: Cic chir cdi khdc nhau biéu thi swr khac biét co y nghia thong ké ¢ muic 5%.

3.2.4. Anh huéng ciia ty lé SCOBY va thoi gian
1én men thir nhat dén gid tri cdm quan cua tra Jun

5  Mausac

——C1D1
C1D2
C1D3
C2D1
—C2D2
—C2D3
—C3D1
—C3D2
~C3D3

Mui

Hinh 8. K&t qua cAm quan cta tra Jun
voi cac ty lé nhan t6 Cva D

Két qua hinh 8 cho thay, khi thay déi ty le
nhan t6 C va D c6 anh hudng dén mau sic, mui va
vi ctia tra Jun. Mau tra Jun C,D, ¢6 diém cam quan
thap nhat vi vi nhat, va mau t6i, trong khi mau
C;D, c6 vi chua gat, chat va mau qué sang. Nguoc
lai, mau C,D, c6 diém quan cao nhat vi mau sic
tuoi sang, huong thom hai hoa dac trung, vi chat
nhe diu cta tra thé hién qua cac diém cam quan vé
mau sic, mui, vi twong tng 1a 4,63; 4,64; 4,47. Vi

56

vay, mau C,D, duoc lua chon cho thi nghiém tiép
theo.

3.3. Anh hudéng ciia ty 16 mang ciu xiém va
thoi gian 1én men thi hai dén tra Jun

3.3.1. Anh huéng cia ty Ié mang cau xiém va
thor gian lén men thit hai dén do Brix, pH va TA
cua trd Jun

Két qua anh huong cua nhan t6 E va F doi voi
do Brix, pH va TA duoc thé hién & hinh 9 (p <
0,05). Do Brix cua tra Jun cao nhat @ mau E;F, va
thap nhat & mau E,F;, tuong tmg 10,53 = 0,12 va
9,3 £ 0,11, phan anh ham luwong chat kho hoa tan
qua cao hodc qua thap. Gia tri pH va TA c6 su
twong phan khi mau E,F, c6 pH thap nhat va ham
luong TA cao nhat, tuong tmg 3,08 + 0,02 va 3,90
+ 0,06, phan anh vi chua qua mtc ctia san pham.
Trong khi mau E,F, c6 do Brix, pH va TA nim &
nguong trung binh, thé hién sy hai hoa gitta ham
luong chat kho hoa tan, va ham lwong ion H+
trong dich lén men. Két qua nay tuong tu két qua
nghién ctru ctia Muzaifa va cs (2021) [22], khi bao
cao d¢ Brix gidm dan, pH tang dan khi ting thoi
gian lén men tra do sy phan hay duong va cac
chat hoa tan.
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Hinh 9. Sy thay d6i ¢ Brix, pH va TA theo ty ¢ nhan t6 Eva F
Ghi chu: Cic chir cdi khdc nhau biéu thi sur khdc biét ¢ y nghia thong ké ¢ muic 5%.

3.3.2. Anh huéng cia ty Ié mang cau xiém va
thoi gian lén men thir hai dén gid tri mau sac cua
tra Jun

Két qua khao sat & hinh 10 cho thay, tra Jun
khi tang ty 1é phoi ché nhan t6 E va F thi gia tri L*
cang tang (mau sang), a* cang giam (khi tang
nhan t6 F - mau dé nhat dan), b* tang dan (mau
vang dam hon) (p < 0,05). Cac mau tra lén men

55,00 o

gom EF,, E,F; va E,F; déu c6 gia tri a* giam do
thoi gian 1én men lau nén mau sé nhat dan. Trong
khi mau tra Jun E,F, c6 do sang vira phai va hai
hoa gitta mau vang nhe cua dich tra lén men, gia
tri L*, a* va b* 1an luot 1a 53,84 + 0,11, 2,85 + 0,00
va 3,59 + 0,05, vi vay mau E,F, duoc lua chon 1a
mau tot nhat.
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Hinh 10. Si thay déi mau sic theo ty 1é nhant6 Eva F
Ghi chu: Céc chir cdi khdc nhau biéu thi sir khac biét co y nghia thong ké ¢ muic 5%.

3.3.3. Anh huéng ctia ty Ié mang ciu xiém va
thot gian Ién men thir hai dén gid tri cam quan cua
tra Jun

5 Mau sac

—E1F1
E1F2
EIF3
E2F1
—E2F2
—E2F3
—E3F1
—E3F2
—E3F3

Vi M
Hinh 11. Két qua danh gia cAm quan ctia tra Jun
khi thay déi ty 1é nhan t6 Eva F

Két qua & hinh 11 cho thay, cac nghiém thic
phoi ché gitra nhan t6 E va F anh hudng ro rét dén

mau sic, mui va vi cta tra Jun. Mau tra phéi ché
E,F, voi ty 1&é mang cau xiém it va thoi gian ngan
c6 mau sic hoi t6i, mui va vi khong néi bat, nguoc
lai mau E;F; c6 nhiéu mang cau xiém va thoi gia
lén men lau hon c6 mau sac trang sang nhung mui
vi ctia tra lén men khong duoc can déi do sw 14n at
clia mui mang cau xiém. Trong khi do, mau tra
E,F, thé hién vi chua ngot dic trung cta tra lén
men va mang cau xiém, dong thoi cdm nhan ro
ham luong CO,, tang cuwong su sang khoai khi
uong. Vi vay, mau E,F, duoc lua chon khi c6 su
can bang vé do Brix, pH, TA voi diém cam quan
duoc danh gia cao.

Trong so6 céac vi sinh vat trong SCOBY, nam
men duogc coi la nguon san xuat ethanol chinh,
chuyén hoa glucose tao thanh ethanol va CO, [2].
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Do d6, san phdm tra Jun ciing chira mot luong
ethanol nhat dinh nhung khong dang ké do luong
ethanol tao ra ti€p tuc bi chuyén héa thanh axit
acetic. Bdi vay, san pham duoc xép vao nhom do
uong khong cén, phit hop cho nguoi tieu dung &
moi ltra tudi.

4. KET LUAN

Nghién citu cho thay, cac ty lé tra xanh, mat
ong, SCOBY va thoi gian lén men thi¢ nhat déu co
su anh hudng dén chat luong cta san pham tra lén
men. Tra Jun v6i 7 g/L tra xanh, 130 mL/L mat
ong cung 50 g/L SCOBY trong thoi gian 1én men 4
ngay, da tao ra san pham dat gia tri cao vé ham
luong phenolic téng s6 ciing nhu dat gia tri cam
quan cao vé mau sic, mui, vi. Bén canh do, san
phdm tra Jun khi b sung mang cau xiém voi ty 1é
200 g/L cung thoi gian lén men b sung 2 ngay
cho ra san phdm c6 gia tri cdm quan cao va bé
duong hon phu hop véi thi hi€u nguoi tieu dung.
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EVALUATION OF SOME FACTORS AFFECTING THE FERMENTATION
OF SOURSOP (Annona muricatal.) JUN TEA

Phan Nguyen Trang’, Nguyen Phuong Anh', Ha Huy Loi', Tran Thi Ngoc Diem'
" Food and Biotechnology Institute, Can Tho University
IStudent of Food and Biotechnology Institute, Can Tho University

Abstract

This study aimed to evaluate the effects of fermentation conditions on the quality of Jun tea
supplemented with soursop (Annona muricata L.). The investigated factors included the amount
of green tea (5, 7, 9 g/L), honey (110, 130, 150 mL/L), ration of symbiotic culture of bacteria and
yeast (SCOBY) (30, 50, 70 g/L), fermentation time of the first stage (2, 4, 6 days), soursop pulp
(150, 200, 250 g/L) and fermentation time of the second stage (1, 2, 3 days). The analytical
parameters included Brix, pH, total acidity, total polyphenol content, color and sensory
evaluation. The results showed that all investigated factors significantly affected the product
quality (p < 0.05). The optimal formulation for original Jun tea was 7 g/L green tea, 130 mL/L
honey and 50 g/L SCOBY fermented for 4 days in the first stage. Additionally, supplementing
with 200 g/L soursop and further fermented for 2 days in the second stage yielded a product with
high sensory quality. This contributes to the development of a novel fermented beverage rich in
nutritional value and aligned with current consumer trends.

Keywords. Jun tea, fermented, green tea, honey, soursop.
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ANH HUONG CUA XU LY CAC HOP CHAT CANXI
VA DICH RUQU THANH LONG SAU THU HOACH BEN
CHAT LUONG VA KHA NANG BAO QUAN KHO QUA

Duong Thi Cim Nhung" *, Nguyén Van Phong?

!Khoa Cong nghé va Phat trién bén ving, Truong Pai hoc Thu Dau Mot

?Bo mon Cong nghé Sinh hoc, Sinh Iy, Sinh hoa va Cong nghé sau thu hoach,

Vién Cady an qua mién Nam

"Email- nhungdtc@tdmu.edu.vn

TOM TAT

Khé qua 1a mot trong nhitng rau mau c6 gia tri dinh duong va gia tri kinh té€ cao, c6 mat hau hét
trong cac bira an gia dinh & Viét Nam. Tuy nhién, sau thu hoach khé qua dé bi mém, chuyén mau
vang va thoi hong mot cach nhanh chéng. Viéc stt dung cac chat bao quan an toan dé kiém soat
bénh va duy tri chat luong cho rau qué la xu huéng lua chon thyc phdm an toan cta nguoi tieu
dung va han ché tac dong dén moi treong. Vi vay, trong nghién ctru nay, voi muc dich danh gia
anh hudéng cac hop chat canxi va ruou 1én men tir dich va vo qua thanh long 1én su thay déi mau
sdc, chat luong, muc do thoi hong va thoi gian bao quan ctia khé qua theo thoi gian bdo quan.
Khé qua sau thu hoach tir viing san xuat rau an toan xa Long Thuén, huyén Héng Ngu, tinh
béng Thap (nay la xa Long Pha Thuan, tinh Pong Théap) duoc nhing trong 7 dung dich gém: 1)
canxi lactat 0,5%; 2) canxi lactat 1%; 3) canxi clorua 0,5%; 4) canxi clorua 1%; 5) dich ruou thanh
long 10%; 6) dich ruou thanh long 20%; 7) doi chirng ngam trong nudc, thoi gian 3 phat, sau do
lam kho bang quat, bao géi PE va trir nhiét do mat (20 + 2°C). Két qua chi ra rang, khd qua
nhing trong dung dich canxi lactat nong do 0,5% hodc trong dich ruou thanh long néng do 10%
déu co6 hiéu qua lam giam thoi hong, duy tri mau xanh va chat luong sau 8 ngay bao quan nhiét

do mat 20 + 2°C.

Tt khoéa: Bio quan, chat lirong, mudi canxi, khé qua, rurou trdi cay.

1. DAT VAN BE

Trong nhom rau, khé qua (Momordica
charantia), con duoc goi la muop dang, la mot
trong nhimg loai rau rat phéd bién & chau A va Viet
Nam. Khé qua duoc xem 1a moét trong nhing loai
rau chinh cta thé giéi va co gia tri thuong mai lon
[1]. Kho qua duoc st dung ché bién trong bita an
hang ngay, trong cac nha hang, khach san va tau
du lich. Khé qua la loai rau giau dinh dudng nhu:
Protein, vitamin, chat xo, khoang chat va chat
chong oxy hoa c6 loi cho strc khoe [1]. Do do, viéc
san xuat, bao quan va tiéu thu khé qua theo huong
an toan can duoc chu trong. Hop tac xa Long
Thuan, huyén Hong Ngu, tinh Déng Thap (nay 1a
xa Long Phu Thuan, tinh Pong Théap) 1a mot don
vi trong rau lau ndm, san xuat va tiéu thu rau an

toan, hang nam cung cap mot luong 16n san phdm
rau cac loai cho dia phuong va cac vung lan can.
Tuy nhién, san pham rau kho qua cta Hop tac xa
hién tai chua c6 cong nghé so ché va bao quan dé
dam bao chat luong san phdm sau thu hoach. Do
kho qua chita hon 90% luong nuoc nén rat dé bi hw
héng, thong thuong thoi gian bao quan ngin, chi
tir 4 - 5 ngay trong diéu kién nhiét do phong [2].
Téc @6 hu hong cta khd qua cha yéu lién quan
dén dién tich bé mat cac go nho ra, lam gia tang
mat nuwoc dan dén héo va chuyén mau vang, tao
diéu kién cho vi sinh vat tin cong gay théi hong,
giam vi dang va mat gia tri dinh duong.

Day la thach thuic trong tiéu thu loai rau nay
[3]. Cac phuong phap xt ly sau thu hoach nhu
16p phtt an duoc bang sap carnauba (1,0%) da kéo
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dai thoi han bao quan va cac thudc tinh chat
luong [4], [5], hodc st dung bao bi diéu chinh
thanh phan khong khi nhu LDPE (100 micron)
gitp tang thoi han bao quan ctia qua mudp ding
lén dén 15 ngay [1].

Ngam trong muéi canxi 1a mot phuong phap
lau doi @é tang thoi gian bao quan ctia nhiéu loai
rau qua. Trong d0, canxi clorua duoc st dung rong
rai dé duy tri cac dac tinh vé két cau va chat luong
sau thu hoach ctia mot so loai rau qua [6]. Két qua
nghién ctu ctia Jomkhwun va cs (2015) [7] cho
thay, stt dung CaCl, 0,5% két hop chitosan 0,5% duy
tri chat luong bi @6, dua ludi, ca rot, dua leo, cai
trang dang cat got tao hinh. Tuy nhién, canxi
clorua tao ra vi dang bat thuong & dua luoi [8].
Canxi lactat 12 mot nhitng muéi c6 thé thay thé
canxi clorua tranh vi dang hoic mui kho chiu lién
quan dén canxi clorua, dong thoi tao dac tinh vé
két cau tot hon [9]. Cac ion canxi ting cuong ciu
truc ctia thanh té bao bang cach tao ra lién két voi
pectin dam bao su gan két cao hon cua thanh té
bao, giup duy tri do cing va su 6n dinh cia mang
té bao, do d6 lam giam qua trinh chin mém va lao
hoéa ctia qua [10], [11].

Trong nhitng nam gan day, nguoi tieu dung
cos xu huéng uu tién stt dung san phidm rau duogc
xt ly bang cac chat bdo quan sinh hoc duoc trich
ly tir thue vat. Mot phan tan dung nguén nguyén
liéu sdn c6, mot phan dam bao an toan stc khoe
cho nguoi titu dung. Thanh long la moét trong
nhitng nguén nguyén liéu sdn cé va doéi dao khi
vao mua, hoac tan dung nhiing qua khong du tiéu
chudn xuat khiu co6 gia rat thap dung lam dich
trich cho bao quan. Dich trich duoc st dung dudi
hinh thitc 1én men ruou, trong ruou c6 thanh phan
ethanol c6 kha nang ttc ché nam bénh trén bé mat
rau qua va an toan cho nguoi dung. Theo
Karabulut va cs (2004) [12], dau tiy duoc nhung
trong ethanol nong do 50% trong 30 gidy giam su
théi hong xudng con 50% sau 35 ngay bao quan &
nhiet d6 1°C, hay tic ché su phat trién cuaa
penicillium italicum va Penicillium digitatum trén
qua cam [13]. Etanol 10% ciing lam giam dang ké
so lwong qua bi thoi sau khi bao quan 30 ngay &
nhiét do 1°C. Hinh dang cta cudng qua va qua, ty
lé qua nut, thit qua chuyén sang mau nau, huong

vi, gidm can va mau siac qua da duoc kiém tra va
hau hét cac phuong phap xtt ly déu khong anh
hudng x4u dén cac thong so chat luong nay.

Hién nay, chua c6 nghién ctu ap dung dich
ruou thanh long xt ly bao quan cho rau. Vi vay,
trong nghién citu nay, da khao sat “dnh hudng ciia
xur Iy cdc hop chét canxi va dich rirou thanh long
sau thu hoach dén chat lrong va kha nang bao quan
kho qua”voi muc dich lam gidm muc do thoi hong
va duy tri chat luong theo huong an toan, nang cao
gia tri san pham dé dé dang ti€p can thi truong cao
cap nhu cac siéu thi va ctra hang tién ich.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Nguyén liéu: Kho qua duoc thu hoach do chin
thuong mai, qua dat kich thudéc truong thanh,
chiéu dai dao dong tir 15 — 20 cm, mau xanh tuoi
sang, tir viing san xuat rau an toan thuoc xa Long
Thuan, huyén Héng Ngu, tinh Péng Thap (nay 1a
xa Long Phu Thuan, tinh Dong Thap).

bia diém: Phong Thi nghiém Xt ly va bao
quan thuoc B6 moén Cong nghé sau thu hoach,
Vién Cay an qua mién Nam.

Hinh 1. Mau khd qua sau thu hoach dung lam
thi nghiém
Hod chat sir dung:

Hoa chat xtt ly: Canxi clorua (CaCl,) va canxi
lactat (CsH,,CaOy) do tinh khiét 95%, duoc cung
cap boi Cong ty TBR, phuong Binh Tri Pong B,
quan Binh Tan, thanh phé H6 Chi Minh (ct).

Dich rwou thanh long 1én men tir dich qua va
b6 sung vo thanh long sdy kho véoi ham luong
ethanol 8,9% do Bo moén Cong nghé sau thu hoach,
Vién Cay an qua mién Nam thuc hién.
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Hoéa chat phan tich: NaOH chuidn 0,IN
phenolthalein d¢ tinh khiét 99%, do Cong ty TBR
cung cap.

Bao bi: Str dung bao PE voi dién tich duc 16
0,58%, dwong kinh 1 cm.

2.2. Phuong phap nghién ctru

B0 trf thi nghiént. Thi nghiém bo tri hoan toan
ngau nhién mot yéu t6 voi 7 nghiém thic: 1) canxi
lactate 0,5% w/v; 2) canxi lactate 1% w/v; 3) canxi
clorua 0,5% w/v; 4) canxi clorua 1%w/v; 5) dich
ruou thanh long 10% v/v; 6) dich ruou thanh long
20% v/v; 7) doi chimg: nhung trong nudc. Thi
nghiém thuc hién 3 1an lap lai, mdi 1an lap lai 1 kg.

Pha dung dich xur Iy:

Pha dung dich canxi lactate, canxi clorua,
twong tmg cac nong do trén trong nudc sach
khudy déu cho dén khi tan hoan toan. Nuéc dung
Xt Iy mau c6 nhiét do 20 - 21°C.

Pha dich ruou: Ruou 1én men tir dich thanh
long c6 b sung vo, dung dich dung dé xt ly pha
loang voi nuéc néng do 10 va 20% v/v.

Tién hanh xur Iy:

Khé qua thu hoach do chin thuwong mai, thuc
hién phan loai chon qua déng déu vé kich thudc,
mau sac, loai bo qua sau va khuyét tat, sau do
ngam trong cac dung dich nhu da b6 tri & trén,
thoi gian 3 phut. Mau sau khi xir ly duoc lam kho
bang quat va dong vao bao bi PE duc 16 trir & nhiét
do mat tuong tng diéu kién siéu thi (20 + 2°C).
Thoi diém danh gia: 4, 6, 8 ngay.

Céc chi tiéu theo doi:

Hao hut khéi luong (%); do chac: (kg/cm?; mau
sdc: (L*, a*, b*); mic do thoi hong (%); ham luong
tong chat ran hoa tan (TSS) va axit téng s6 (%).

2.3. Phuong phap phan tich

Mau sac (L*, a*, b*): Do doc theo 3 diém: dau,
gitta va cudi ctia mau bang may do mau Minolta-
CR400-Nhat Ban san xuat. Trong do6, L* biéu thi
do sang t6i, bién thién tir 0 dén +100; a* biéu thi tir
mau xanh 14 cay dén mau do, bién thién tir -60 dén
+60; b* biéu thi tr mau xanh da troi dén mau vang,
bién thién tir -60 dén +60.

Hao hut khoi luong (%) dugc biéu thi nhu
phan trim ton that dua trén khoi luong ban dau
bang can dién t& (UX420S, 420 g + 0,01, Nhat
Ban), phan tram hao hut khoi lwong (%) = (khoi
lwong mau ban dau — khoéi luong mau sau khi bao
quan) /luong mau ban dau x 100.

Do chiac (kg/cm?): Puoc xac dinh biang may
do cau truc qua hiéu GUSS-15, Dtic.

Mtc do thoi hong: Panh gia theo % dién tich
bé mat héng 5 cap (0-5) [14] gom: 0: chua hong; 1
=1-5% dién tich bé mat hong; 2 = 6 - 10% dién tich
bé mat hong; 3 = 11 - 25% dién tich bé mat hong; 4
= 26 - 50% dién tich bé mat hong; 5 => 50% dién
tich bé mat hong.

[(N1x1)+ (N3x3) + (N5x5) + . Nixn )]

Nen x 100

Cong thirc tinh (%) =

Ham luong tong chat ran hoa tan (°Brix):
DPuoc xac dinh bang may do dién t& cam tay thang
do 0 - 53° ctia dich mau sau khi xay vat lay dich.

Ham luong axit téng s6 (%): Xac dinh bang
phuong phap chuin do véi dung dich NaOH 0,1N,
voi chat chi thi phenolphthalein 1% [15].

k*V*100

m

Cong thue tinh: TA= (% hay g/100 ml).

Trong do: k hé so axit tmg voi ting loai axit
khac nhau (axit citric k = 0,0064); V 1a thé tich
chuédn do cia NaOH 0,1N (ml); m 1a thé tich hoac
khoi lwong mau dem phan tich (ml hay g).

2.4. Xtz Iy s6 liéu

Cac so lieu duoc phan tich thong ke ANOVA
va so sanh theo phép thir DUNCAN & miuc y nghia
5% bang phan mém SAS, version 9.1

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng cac chét xit Iy bdo quan dén su
thay d6i mau sic (L* a* b*) ctia khé qua

Su thay déi ctia mau sic duoc danh gia thong
qua gia tri L*, a*, b*. Nhin chung, cac gia tri nay
thay d6i theo thoi gian bao quan. Sau khi thu
hoach (ngay 0), cac gia tri L* (62,95), a* (-17,15),
b* (31,95). Tai thoi diém danh gia 4 ngay, cac gia
tri L*, a*, b* c6 su thay d6i nhe nhung khong co
su khac biét c6 y nghia gitta cac nghiém thirc x(
ly. Pén ngay 6, gia tri L* (bién thién d¢ sang) va a*
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(bién thién sac xanh 14) giam dan, dong thoi gia tri
b* (bién thién sic vang) ting lén cao nhat &
nghiém thuc doi ching (36,73), thap nhat (32,99)
¢ nghiém thtc xit ly véi dich ruegu thanh long 10%,
c6 su khac biét co y nghia so voi doi chimg nhung
khong khac biét gitta cac nghiém thac xir ly. Sau 8
ngay bao quan, gia tri L* gidm manh, a* giam nhe
cung voi su gia ting clia sac vang (gia tri b*), ghi
nhan cao nhat van la nghiém thac déi ching
(39,03) (p < 0,05), cac nghiém thic con lai dao
dong trong khoang 34 - 35, riéng nghiém thic x
ly dich thanh long 20% co gia tri 36,34 (Bang 1).
biéu nay co thé giai thich, dich thanh long & nong
do thap (10%) c6 kha nang tc ché vi sinh vat bé
mat, lam cham qua trinh ho hap va oxy hda tieu

hao céac chat xay ra trong qua trinh bao quan. Tuy
nhién, & nong do cao (20%), dich ruou tac dong lén
bé mat khé qua gay tén thuong bé mat lam thay
d6i cau trac va tinh tham cta mang t€ bao, do do
thuc ddy nhanh qua trinh ho hép, lao hoa khé qua
nhanh vang hon. Dai véi cac hop chat muoéi canxi,
ion canxi ting cuong cau tric cta thanh té bao
bang cach tao ra lién két voi pectin ddm bao su
gan két cao hon cua thanh t€ bao, giup duy tri do
ctmg va st 6n dinh cia mang té bao, lam cham
qua trinh 1o hoéa [10], [11]. Trong nghién cttu nay,
2 nghiém thtc xt ly canxi lactate 0,5% va dich ruou
thanh long 10% duy tri duoc mau sic xanh va hinh
dang bén ngoai t6t hon so voi nghiém thic khac
va doi chung (Hinh 2).

Canxi clorua 1%

Dai1 ching

Dich ruou 10%

Dich rugu 20%

Hinh 2. Khé qua xtt Iy trong dung dich canxi va dich ruou thanh long sau 8 ngay bao quan 20 + 2°C

Béng 1. Anh hudng c4c chit xit Iy bao quén dén su thay d6i mau sic (L*,

a*, b*) ctia khd qua theo thoi

gian trir mat (20 + 2°C)
Nghiém 4 ngay 6 ngay 8 ngay
STT ,
thitc L* a* b* L* a* b* L* a* b*
Canxi
1 lactate 59,88 | -16,73 | 30,86 | 49,88 | -17,25 | 32,99a | 48,83ab | -17,70 | 35,45 bc
0,5%
Canxi
2 59,63 | -16,78 | 31,91 | 47,81 | -16,73 | 33,78 ab | 48,11 ab | -17,50 | 35,00 bc
lactate 1%
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Canxi

3 clorua 58,30 | -17,44 | 32,18 | 50,35 | -17,02 | 33,18ab | 46,93a | -18,09 | 35,24 bc
0,5%
Canxi

4 60,38 | -16,55 | 30,81 | 47,46 | -16,19 | 34,16 ab | 46,93a | -16,89 | 34,27 ab
clorua 1%
Dich ruou

5 | thanhlong | 60,34 | -17,66 | 32,55 | 49,85 | -17,62 | 32,85a 50,06¢ | -16,93 | 33,70 a
10%
Dich ruou

6 | thanhlong | 61,35 | -17,79 | 33,57 | 48,86 | -16,97 | 34,29ab | 46,31a | -17,89 | 36,34 c
20%

7 boi ching | 58,94 | -16,80 | 31,90 | 48,74 | -14,12 | 36,73¢c | 48,06ab | -18,03 | 39,03 d
CV %) 4,42 3,98 4,05 | 5,70 9,89 8,49 4,86 441 5,67
11\14;}3 : ns ns ns ns ns * * ns *

Ghi chu: Cac gid tri trén cung mot cot co cdc chir cdi dimg sau khong cung ky tir thi khac biét co y
nghia vé mat thong ké (p < 0,05); *: Khéc biét co y nghia; ns: Khac biét khong co y nghia.

3.2. Anh huéng cac chét xir Iy bao quan dén
hao hut khéi luong, do chic va mic do thdi hong
ctia khé qua

Két qua su thay déi hao hut khoi luong va do
chéc ctia khé qua duoc trinh bay ¢ bang 2.

3.2.1. Hao hut khoi lrong

Hao hut khéi luong 1a mot trong nhimg chi
tiéu quan trong gay ton that vé gia tri kinh té trong
qua trinh thwong mai rau qua. Viéc lam giam hao
hut khai lwong 1a mot yéu to can thiét trong xtt 1y
bao quan sau thu hoach. Nhin chung, hao hut khéi
luong ctia khé qua tiang theo thoi gian bao quan,
sau 4 ngay bao quan, hao hut khoi luong trung
binh dao dong tir 2 - 3%, tuy nhién khong co6 su
khéac biéet gitta cac nghiém thic xtt ly va doi chimg.
Sau 6 va 8 ngay bao quan, gia tri nay tang lén, cu
thé sau 8 ngay bao quan hao hut khoéi luong &
nghiém thic doi chung cao nhat 10,89%, trong khi
do6 nghiém thurc xt ly trong dung dich ruou 10% cé
gia tri thap nhat 7,10%, ké dén 1a nghiém thic
canxi lactate 0,5% (7,76%) va c6 su khac biét gitra
cac nghiém thic xt Iy (p < 0,05) (Bang 2). Qua
trinh ho hap, thoat hoi nuwoc dan dén giam khoi
lwong cta rau qua trong qua trinh bao quan [16].
Trong nghién ctru nay, khé qua duoc nhung trong
dung dich muoi canxi va dich ruou thanh long co
hiéu qua 1am giam su thoat hoi nudc. Diéu nay co
thé giai thich, ion canxi lién két pectin c6 trong
thanh té€ bao ctia qua [17] tao mang ludi vitng chic
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cho thanh té bao giup gidm toc do thoat hoi nudc
va ho hap cham hon [11]. Dich ruou cé tac dung
tc ché vi sinh vat bé mat, taing kha nang khang
oxy hoa ctia té bao, ngan chan qua trinh thoat hoi
nuoc lam cham qua trinh 130 qua cho khé qua.

3.2.2 Do chac

Do chic 1a mot trong nhitng chi tiéu danh gia
do gion tuoi ctia khé qua, nhin chung do chic cia
kho qua thay ddi theo thoi gian bao quan. Tai diém
thu hoach, gia tri 0 chic ban dau 8,12 kg/cm?,
sau 4 ngay bdo quan do chac thay déi nhe, tuy
nhién khong cé su khac biét gitta cac nghiém thic
xtt ly. Sang ngay thtt 6 va 8, o chac giam ro rét va
c6 su khac biét giita cac nghiém thic xit ly va doi
ching (p < 0,05). Cu thé, do chac co gia tri thap
nhat (4,37 kg/cm? & nghiém thiec d6i chung,
trong khi d6 mau duoc xtt ly duy tri gia tri cao
(6,99 kg/cm? khong khac biét so voi cac nghiém
thirc xt¢ Iy nhung khac biét so voi doi chirng sau 8
ngay bao quan (Bang 2). Do chic giam khi thoi
gian bao quan tang do sy phan hay pectin hoa tan
do hoat dong cta enzyme endopolygalacturonase
dan dén lam mém mo6 [18]. Nguyén nhan khac dan
dén giam do chac 1a do toc do ho hap va thoat hoi
nuoc dan dén héo va mém [19]. Trong nghién ctru
nay, mudi canxi lactate 0,5% va dung dich ruou 10%
hiéu qua duy duy tri do chac, diéu nay duoc giai
thich, 14 do liéen két chéo ctia phan tir canxi voi
thanh té bao va pectin hinh thanh canxi pectat
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giup mo c6 két cau cing hon [20]. Theo Prajapati
va cs (2021) [21], st dung canxi lactat nong do 75
mM duy tri do chéic trén khé qua. Trong khi do,

khi st dung dich ruou 10% c6 tac dung tang tinh
khang ctia thanh té€ bao, han ché qua trinh oxy hda
va qua trinh ho hap duy tri duoc do chac [18].

Béng 2. Két qua anh hudng cac chat xit Iy bao quan dén hao hut khdi lirong va d6 chic
ctia khd qua theo thoi gian trir mat (20 + 2°C)

Do chac (kg/cm?) Hao hut khai luong (%)
STT Nghiém thuc
4 ngay 6 ngay 8 ngay 4 ngay 6 ngay 8 ngay
1 Canxi lactate 0,5% 8,04 6,15ab 6,28 b 2,18 6,12 b 7,76 a
8,97b
2 Canxi lactate 1% 7,68 6,18ab 6,99 b 2,87 6,23 b
3 Canxi clorua 0,5% 7,76 6,07ab 6,15b 3,02 6,55 b 8,75b
6,00 b 9,16 ¢
4 Canxi clorua 1% 7,12 5,57ab 2,98 6,54 b
5 Dich ruou 10% 7,79 7,39a 6,86 b 2,32 4,73 a 7,10 a
6 Dich ruou 20% 7,38 6,28ab 4,79 a 3,16 6,95 9,42 bc
7 boi ching 7,01 6,19 4,37 a 3,93 7,13 bc 10,89 ¢
CV %) 6,65 7,34 9,49 6,87 7,93 9,86
Mtic y nghia ns * * ns * *

Ghi chu: Cac gid tri trén cung mot cot co cdc chir cdi dimg sau khong cung ky tir thi khac biét co y
nghia vé mat thong ké (p < 0,05); *: Khac biét co y nghia; ns: Khdc biét khong cd y nghia.

3.3.3. Mutc do thoi héng

Két qua & hinh 3 cho thay, muic do thoi hong
cta khé qua ting theo thoi gian ton tri, tai thoi
diém 4 ngay, danh gia mic do bénh dao dong
trung binh 2 - 6%, trong d6 nghiém thuc xir ly
trong dung dich ruou 10% c6 mirc do thoi hong
thap nhat (2,01%) va doi chung vdi gia tri cao nhat
6,76%. Dén ngay thtt 6, mirc do thoi hong tang
nhanh, tuy nhién khé qua xtt ly trong dung dich
ruou 10% va canxi lactat 0,5% c6 muc do thoi hong
thap nhat, twong tmg 10,75 va 11,05%, trong khi do
néu mau doi chung mic do théi hong cao nhat
27,59%; muc do thoi hong tang 2,8 1an so véi mau
xtr Iy dung dich ruou 10% va canxi lactat 0,5% (p <
0,05). Sau 8 ngay bao quan, mirc do théi hong tang
rat cao, quan sat mau do6i chimg van co6 mic do
thoi hong cao 40,23%, ké dén mau xit ly trong dung
dich ruou 20% (38,47%), cac mau xit ly trong dung
dich rwou 10% va canxi lactat 0,5% mutc do thoi

hong thap nhat, twong tmg 1a 15,11 va 14,40% (p <
0,05). O mirc d6 nay, khé qua van chdp nhan tiéu
thu thuong mai. Diéu nay c6 thé giai thich, dich
ruou thanh long do con nhe 8,9 voi ham luong
ethanol c6 trong ruou tc ché su phat trién mot so
mam bénh gay théi hong trén bé mat cta rau.
Ngoai ra, trong dich ruou co b sung voé thanh
long sdy, trong vé chita luong léon polyphenol
(36,62 mg/100 ml mau) duoc biét nhu la chat
chong oxi hoa c6 kha nang khang ndm va vi khuin
cao dung kiém soat mam bénh sau thu hoach rau
qua [22]. Theo Yang va cs (2013) [23], kha nang
chong lai nAm moc hiéu qua ctia polyphenol két
hop saponin dé kiém soat su phat trién ctia nim
moc trén cam, quyt. Ty 1¢ hue hong thiap hon & mau
duoc xtt ly bang canxi lactat va dich ruou mot mat
c6 thé 1a do cac hop chat canxi lam 6n dinh hodc
ting cuodng cac mo va thanh té bao nén cé kha
nang dé khang voi cac enzym gay mém [24]. Mat
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khac, dich ruou co6 tac dung tc ché vi sinh vat bé nhap vao mo vat cht, lam cham su thoi hong, do
mat, tang tinh khang, do d mam bénh kho xam 6 kéo dai thoi gian bdo quan cho khé qua [21], [25].
501
B3 Canxi lactate 0,5%
&8 Canxi lactate 1,0%
E Canxi clorua 0,5%
[0 Canxi clorua 1%
Dich rugu 10%
Dich ruou 20%
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BH Dbi chimg

Mirc d9 thdi héng (%)
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ZN ZN
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Thai gian bao quan (ngay)
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Hinh 3. D4 thj 4nh hudng cac chat xir Iy bao quan dén mic d6 thai hong ciia khd qua
theo thoi gian trir mat (20 + 2°C)
Tir két qua phan tich trén cho thdy, khé qua quan. Gia tri TSS ban dau ctia khd qua tai ngay 0 la
3,46 °Brix tai thoi diém danh gia 4 va 6 ngay, gia tri
TSS & muc 6n dinh, c6 gia tri trung binh khoang 3
°Brix, khong c6 su khac biét gitta cac nghiém thic
xtt ly va déi chung. Sau 8 ngay bao quan, ham luong
TSS tang nhe, dao dong trong khoang 3 - 4, trong
d6 ham luong TSS cao nhat (4,30°Brix) & nghiém
thirc xtt ly canxi lactate 0,5%, ké dén la nghiém thitc
xtt ly trong dich ruou thanh long 10% (4,27 °Brix) va
Céc chi tiéu chat luong nhu ham luong TSSva  dgi chimg c6 gi4 tri thip nhat 3,83 °Brix.

axit tong so ciing duoc danh gia theo thoi gian bao

Béng 3. Anh hudng c4c chit xit Iy bo quén dén thanh phan sinh héa ("Brix va axit téng s6) ctia khd qua

duoc nhang trong dich ruou thanh long (10%) hoac
trong dung dich canxi lactat (0,5%) c6 hiéu qua tc
ché su phat trién cta vi sinh vat bé mat, lam cham
qua trinh théi hong va bién vang cho khé qua

3.3. Anh hudng cac chit xtt Iy bao quan dén
ham leong téng chat ran hoa tan (TSS) va axit
téng s6 ctia khd qua

theo thoi gian trir mat (20 + 2°C)
| , Ham luong torolg §hat ran hoa Axit téng s8 (%)
STT Nghiém thuc tan (°Brix)
4 ngay 6ngay | 8ngay | 4ngay | 6ngay 8 ngay
1 Canxi lactate 0,5% 3,32 3,70a | 4,30b 0,077 0,086 0,074 b
2 Canxi lactate 1% 3,71 3,53ab | 4,23 ab 0,077 0,087 0,071 ab
3 Canxi clorua 0,5% 3,64 3,43ab | 3,87a 0,086 0,093 0,065 a
4 Canxi clorua 1% 3,45 3,47ab | 4,17 ab 0,083 0,086 0,069 ab
5 Dich ruou thanh 3,83 | 367ab | 427b | 008 | 0,08 | 0078b
long 10%
6 Dich ruou thanh 358 | 297b | 383a | 007 | 008 | 0063a
long 20%
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boi ching 3,62 3,30ab | 3,80a 0,08 0,084 0,052 a
CV %) 6,76 9,75 7,87 9,98 11,40 10,39
Mtic y nghia ns ns * ns ns *

Ghi chu: Cac gid tri trén cung mot cot co cdc chir cadi dimg sau khong cung ky tir thi khac biét co y
nghia vé mat thong ké (p < 0,05); *: Khac biét co y nghia; ns: Khdc biét khong cd y nghia.

Tuong tu, ham luong axit téng s6 tang nhe
theo thoi gian bao quan, tai ngay 0, ham luong axit
téng so6 0,07%, gia tri nay tang len khoang 0,08%
sau 6 ngay bao quan. Dén ngay cudi (ngay 8) cta
qua trinh bao quan, gia tri nay giam tir 0,08% ngay
thir 6 xuong con 0,06%, trir cac nghiém thire xt ly
canxi lactate 0,5%, 0,1% va dich ruou 10% van gitt
mtc 0,07% sau 8 ngay bao quan (p < 0,05) (Bang
3). Nghién ctu ctua Piga va cs (2003) [26] ciling
cho rang, ham luong axit téng so ting nhe giai
doan dau cta qua trinh bdo quan va gidm & giai
doan cudi. Diéu nay c6 thé giai thich, khé qua la
qua ho hap dot bién, tiép tuc ho hap téng hop chat
hitu co va chat ran hoa tan nén cac gia tri nay ting
trong giai dau, dén giai doan cudi, qua st dung cac
chat httu co dé ho héap duy tri su song nén lam tiéu
hao va giam ham luong axit téng s6 va téng chat
ran hoa tan [1]. Trong nghién ctru nay, khé qua
duoc xtt ly voi dung dich canxi lactate 0,5% hoac
trong dich ruou 10% déu cé hiéu qua duy tri mau
sic xanh, lam gidm hao hut khoi luong, gitt duoc
do chac, dong thoi tc ché vi sinh vat bé mat giam
mtrc do thoi hong, chinh vi thé duy tri chi tiéu chat
luong (ham luong TSS va axit tong s6) dén 8 ngay
bao quan & 20 + 2°C.

4. KET LUAN

Dich rwou thanh long hoac dung dich canxi
lactat déu c6 hiéu qua giam thoi hong va duy tri
chat luong cho khé qua. Trong do, khé qua duoc
xtt ly trong dich rugu thanh long nong do 10% hoac
trong dung dich canxi lactat 0,5%, thoi gian 3 phut
déu c6 hiéu qua duy tri mau sac xanh, do chac,
lam giam murc do thoi hong va 6n dinh thanh phan
sinh héa dén 8 ngay (so voi doi chimg chi 6 ngay)
bao quan nhiét do 20 + 2°C. Két qua duoc danh gia
tiém nang trong viéc st dung cac hop chat sinh
hoc an toan cho nguoi tiéu dung va gép phan giam
tén that cho xtt ly sau thu hoach cho rau qua.
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EFFECT OF CALCIUM COMPOUNDS AND FERMENTED DRAGON FRUIT JUICE POSTHARVEST
TREATMENT ON QUALITY AND STORABLE OF BITTER MELON FRUIT

Duong Thi Cam Nhung’, Nguyen Van Phong®
! Faculty of Technology and Sustainable Development, Thu Dau Mot University
?Department of Biotechnology, Biochemistry and Post-harvest Technology,
Southern Horticultural Research Institute

Abstract

Bitter melon is one of the vegetables with high nutritional, antioxidant compounds and economic
value, it presents in most Vietnamese family meals. However, after harvest, bitter melon is easily
to be tissue softening, turning yellow skin and quickly spoiled. The use of safe preservatives
compounds or antibiotics as fermented fruit peel to control postharvest fruit and vegetable
diseases have been a trend of consumers and avoid the risk environmental. Therefore, this study
was aimed to assess the effects of calcium compounds and fermented of juice and peel dragon
fruit on color change, quality, decay incidence and shelflife of bitter melon during storage time.
Bitter melon fruits after harvest from the safe vegetable production of Long Thuan, Dong Thap
province were soaked in 7 solutions: 1) calcium lactate 0.5%; 2) calcium lactate 1%, 3) calcium
chloride 0.5%; 4) calcium chloride 1%; 5) fermented dragon fruit 10%; 6) fermented dragon fruit
20% and 7) soaked in water as control for 3 minutes. Samples were dried by fan, wrapped in PE
bag and stored at 20 + 2°C for 8 days. The results showed that bitter melon soaked in 0.5%
calcium lactate or 10% fermented dragon fruit solution both of them effectively reduced decay
incidence, maintained green color skin and preserved quality of bitter melon for 8 days stored at
20+ 2°C.

Keywords: Bitter melon, calcium compounds, quality, fermented fruit, storage.
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NGHIEN CUU SU DUNG THUC AN XANH
LEN MEN LONG TRONG CHAN NUOI LON THIT F1
(YORKSHIRE x MONG CAlI) THEO HUONG HUU CO
Cu Thi Thién Thu® ", Duong Thu Huwong', Nguyén Thi Phuong!, Nguyén Céng O4nh!

!Khoa Chan nuoi, Hoc vién Nong nghiép Viét Nam

" Email- cttthu@vnua.edu.vn

TOM TAT

Nghién ctru duoc thuc hién nham danh gia anh hudng cta thic an xanh 1én men 16ng (TALML)
stt dung phu phdm nong nghiép (PPNN) dén nang suat va chat luong thit lon tai trai chan nuoi
lon ctia Cong ty Thién Thuan Twong, thanh pho Cam Pha, tinh Quang Ninh. Téng 90 lon lai
(Yorkshire x Méng Cai) sau cai sita duoc phan vao 3 16 thi nghiém, méi 16 30 con véi 3 6 chuéng
lap lai. Lon ¢ 16 1 (PC) an thic an cong nghiép hon hop hoan chinh (TACN), lon & 16 2 an
TALML stt dung 20% PPNN trong khau phan, lon & 16 3 an TALML sit dung 25% PPNN trong
khéu phan. Thoi gian thi nghiém 1a 125 ngay. Cac chi tiéu nghién cttu bao gdm: Khoi luong va
tang khoi luong (TKL) lon, thitc dn thu nhan, tiéu ton thic an (TTTA) va chi phi thic an cho 1 kg
TKL, céac chi tiéu nang suat va chat luong thit lon. Két qua thi nghiém cho thay, lon lai (Yorkshire
x Méng Cai)nuoi bang TACN c6 khai lwong két thuc va TKL & ¢ 2 giai doan sinh trudng va vo béo
déu cao hon so véi lon nuéi bang TALML stt dung PPNN (P < 0,05). TTTA cho 1 kg TKL ctia nhém
lon nuoi bang TALML st dung PPNN cao hon 16 rét so voéi lon nuéi bang TACN (P < 0,05). Chi phi
thiec an cho 1 kg TKL ctia nhom lon st dung TALML stt dung PPNN théap hon so v6i nhém lon st
dung TACN. Viéc stt dung TALML stt dung PPNN trong khau phan khong lam anh huéng dén cac
chi tiéu thé hién nang suat va chat luong thit ctia lon, ngoai trir chi tiéu khoi lwong moéc ham va thit xé.
Str dung 20% PPNN trong kh4u phan cho hiéu qua chian nu6i cao hon so voi st dung 25% PPNN trong

khau phan.

Tt khoéa: Thirc an xanh, phu pham nong nghiép, lon lai, thirc an Ién men Iong.

1. BAT VAN BE

Trong chan nuoi, chi phi thtc an thuong
chiém khoang 65 - 70% tong chi phi san xuat va la
yéu t6 anh huong 16n nhat dén gia thanh san pham
[1]. Tai Viét Nam, hién nay chi khoang 40%
nguyén lieu TACN duoc san xuat trong nudc, con
lai van phai nhap khiu mot luong lon nguyén liéu
nhu: Ngo, dau tuong, lua mi...ttr nuéc ngodi, dan
dén chi phi san xuat cao va giam tinh canh tranh
clia san pham chan nudi trén thi truong. Theo
thong ke, trong 6 thang dau nam 2024, Viet Nam
nhap khiau khoang 10,8 triéu tdn nguyén lieu
TACN, vdi tong gia tri dat 3,84 ty USD, tang 32,7%
veé so luong va 50,3% vé gia tri so voi cung ky nam
2023 [2].

Trong khi do, Viét Nam c6 loi thé vé nguon
PPNN nhu: Than cay ngo, ba san, ri mat, rau xanh

du thtra... Tuy nhién, cac nguyén liéu nay c6é ham
luong xo cao, gia tri dinh duong thap va kho tiéu
hoa, lam giam hiéu qua st dung néu khong duoc xit
ly pht hop. Trong béi canh gia TACN lién tuc bién
dong va ting cao, viéc tan dung ngudén nguyén liéu
noi dia két hop voi tmg dung cong nghé sinh hoc dé
xtt Iy phu phdm dang 12 mot huong di tiém nang
nham gidm chi phi, nang cao hiéu qua kinh té va
tiang tinh bén vitng cia nganh chan nuoi.

Mot trong nhitng giai phap duoc nhiéu nuoc
ap dung la st dung TALML (Fermented Liquid
Feed - FLF). FLF la cong nghé duwoc tng dung
rong rai tai chau Au va nhiéu quoc gia phat trién
sau khi Lién minh chau Au cidm st dung khang
sinh lam chat kich thich ting trong trong chin
nuodi tr nam 2006 [3, 4]. Nhiéu nghién ctru cho
thay, st dung FLF trong chan nuéi lon thit c6 thé
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giup thay thé viéc st dung khang sinh trong chian
nuoi, dong thoi ting cuong stic khoe duong ruot
va cai thién hiéu qua tang truong cta con vat [5,
6]. Thiec an léen men cé pH thap, ham luong vi
khuén lactic cao, tao moéi truong thuan loi cho cac
vi sinh vat c6 loi (probiotics) phat trién va tc ché
vi sinh vat giy bénh trong duong tiéu hoa [7, 8].

bé tang hiéu qua str dung nguyén liéu xo cao

nhu thitc 4n xanh hoac PPNN, viéc két hop bd
sung enzyme phan giai xo trong qua trinh 1én men
va can bing dinh dudng trong khau phan la giai
phap quan trong nhim cai thién kha nang tiéu hoa
va gia tri sit dung ctia PPNN trong chan nuéi lon.
Nghién ctu dugc thuc hién nham danh gia anh
hudng ctia khdu phan TALML dén kha nang sinh
trudng cua lon lai trong giai doan tir sau cai sita
dén xuat chuong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctu

boi twong nghién ctru: TALML va lon lai F,
(Yorkshire x Mong Cai) giai doan sinh truong - vo
béo.

2.2. bia diém va thoi gian nghién ciru

Nghién ctu duoc tién hanh tai trang trai chan
nuoi lon cia Cong ty TNHH Thién Thuan Tuong,
thanh pho C4m Pha, tinh Quang Ninh, tit thang 6
dén thang 11 nam 2024.

2.3. Phuong phap nghién ctru
2.3.1. Bo tri thi nghiém

90 lon duc lai (Yorkshire x Moéng Cai) cé
trong luwong trung binh 15 - 16 kg (& 60 + 5 ngay
tudi) duoc phan vao 3 16 thi nghiém, mai 16 30 con.
Lon trong méi 16 duoc nuoi trong 3 6 chuong (3
lan lap lai), bam so6 tai cho moéi con. Lon & 16 1
(BC) st dung thitc dan hon hop hoan chinh
(TACN). Lon &'16 2 stt dung khau phan an 1 (KP1)
cho giai doan nuoéi sinh truong va khau phan 3
(KP3) cho giai doan nudi vo6 béo. Lon & 16 3 st
dung khiu phan 2 (KP2) cho giai doan nudi sinh
truéng va khiu phan 4 (KP4) cho giai doan nudi vo
béo. Lo 2 (KP1, KP3) st dung 30% thitc an xanh va
PPNN, Lo 3 (KP2, KP4) st dung 35% thitc an xanh
va PPNN.

Bang 1. So d6 bé tri thi nghiém

Chi tiéu | Lo 1 (BC) | Lo 2 | 163
Giai doan nuoi sinh truong
S6 lon nuoi thi nghiém (con) 30 30 30
S6 con/6 chudng (con) 10 10 10
S6 lan lap lai (1an) 3 3 3
Thoi gian thi nghiém (ngay) 70 70 70
Thic an TACN KP1 KP2
Giai doan nuoi vo béo chuyén tiép tir giai doan nudi sinh truong
S6 lon nudi thi nghiém (con) 30 30 30
S6 con/6 chudng (con) 10 10 10
S6 1an lap lai (1an) 3 3 3
Thoi gian thi nghiém (ngay) 55 55 55
Thitrc an TACN KP3 KP4

2.3.2. Chudn bi thic an thi nghiém

Kh4u phan an cta lon duoc xay dung dua trén
két qua nghién ctru ctia Nguyén Thi Thuy (2022)
[9] vé ty lé sit dung thitc an xanh cho nhom lon
noi (Mong Cai) va lon lai (Yorkshire x Mong Cai),
theo d6 stt dung 20 - 25% (tinh theo vat chat kho)
¢o voi trong thitc an lén men cho 2 nhom lon trén
cho hiéu qua chin nuoéi cao. Nhu cau dinh duong
cho lon duoc thuc hién theo TCVN 1547:2007 [10].

Tién hanh lén men hon hop nguyén liéu thice
an (bot ngo, ba bia, ba dong riéng, thitc an xanh):
Str dung may nghién dé nghién thuc an, trong qua
trinh nghién tién hanh nap cac nguyen liéu khac
nhu: Bot ngo, ba bia, ba dong riéng, enzyme, ché
pham vi sinh va mudi an theo ty lé da dinh trong
modi cong thitc thic an. Bé sung 300 lit nude cho 1
tan thtc an (theo dang st dung). Hon hop thic an
sau do duoc U trong cac thung phi nhya c6 dung
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tich 200 lit, c6 nap day. Sau 2 ngay lén men, phan  duogc 01 goi nhau trong sudt thoi gian thi nghiém.
thirc 4n lén men duoc 14y ra, bat dau st dung cho Thanh phén nguyén liu va gia tri dinh duong
lon an (thoi gian bao quan va sit dung trong 7083y (5 thire an & cac 16 thi nghiém duoc trinh bay &
sau lén men). Phan TALML sé duoc tron véi thirc bang 2 - 4.
an hon hop dam dac truéc khi cho an. TALML

Béang 2. Thanh phan dinh dudng ctia khdu phan n cho lon &16 d6i chimg

Thanh phan dinh duéng Giai doan nuoi sinh truéng Giai doan nuoi vo béo
Vat chat kho (%) 84,06 84,02
Protein tho (%) 19,01 16,76
Lipit tho (%) 5,03 4,77
Xo tho (%) 5,13 5,33
Khoang tong so6 (%) 4,06 3,8
Canxi (Ca) (%) 0,79 0,81
Photpho (P) (%) 0,88 0,91
Ning luong trao d6i (ME kcal/kg) 3.039,07 2.982,7
Bang 3. Khdu phan thitc in cho lon giai doan nuéi sinh trudng
Thanh phan nguyén liéu tinh theo Thanh phan nguyén liéu tinh
VCK (%) theo dang nguyén liéu (%)
KP1 | KP2 KP1 | KP2
Hon hop thitc 4n lén men
Ngo6 hat 44,80 39,80 19,61 16,39
Ba bia 8,00 8,00 14,13 13,29
Phu phdm nong nghiép” 20,00 25,00 33,95 39,93
Co voi (30 ngay) 10,00 10,00 24,82 23,35
NaCl 0,20 0,20 0,09 0,08
Téng 1 83,00 83,00 92,60 93,04
Hon hop thire an dam dic
Botca 6,00 6,00 2,59 2,43
Kho do tuong 9,70 9,70 4,27 4,02
Premix 0,20 0,20 0,08 0,08
DCP 0,60 0,60 0,25 0,24
Lysine 0,35 0,35 0,14 0,14
Methionine 0,15 0,15 0,06 0,06
Téng 2 17,00 17,00 7,40 6,96
Téng 1+ 2 100 100 100 100
Thanh phan hoa hoc va gid tri dinh duong khau phan (% VCK)
VCK” 20,36 19,11
Protein tho 16,89 16,58
Ning luong trao déi
(ME keal/ke) 3078 3006
Xo tho 10,21 11,09
KTS 5,20 5,20
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Canxi (Ca)

0,73

0,73

Photpho (P)

0,61

0,60

Ghi chu: VCK: Vat chat kho; DCP: Dicalcium phosphate; KP: Khau phan; KTS: Khodng tong so; "‘Ba

dong riéng, than cay chuoi, doc khoai nuoc ...” VAt chat kho cua hén hop cho an
Béng 4. Khiu phén thitc in cho lgn giai doan nudi vb béo

Thanh phan nguyén liéu tinh theo Thanh phan nguyén liéu tinh
VCK (%) theo dang nguyén liéu (%)
KP3 | KP4 KP3 KP4
Hon hop thite an Ién men
Bot ngo 25,80 20,80 11,24 8,53
Bot san 20,00 20,00 9,13 8,59
Ba bia 8,00 8,00 14,07 13,24
Phu ph4m nong nghiép” 20,00 25,00 33,80 39,76
Co voi (30 ngay) 10,00 10,00 24,71 23,25
NaCl 0,20 0,20 0,09 0,08
Téng 1 84,00 84,00 93,04 93,45
Hon hop thire an dam dic
Bot ca 3,00 3,00 1,29 1,21
Kho d6 twong 11,60 11,60 5,09 4,79
Premix 0,20 0,20 0,08 0,08
DCP 0,70 0,70 0,29 0,28
Lysine 0,35 0,35 0,14 0,14
Methionine 0,15 0,15 0,06 0,06
Téng 2 16,00 16,00 6,96 6,55
Téng 1+ 2 100 100 100 100
Thanh phan hoa hoc va gi4 tri dinh duong khau phan (% VCK)
VCK” 20,22 18,99
Protein tho 14,63 14,32
Ning luong trao déi
(ME keal/kg) 2.954 2.882
Xo tho 10,56 11,44
KTS 4,79 4,79
Ca 0,58 0,58
P 0,52 0,51

Ghi chu: VCK: Vat chat kho; DCP: Dicalcium phosphate; KP: Khau phan; KTS: Khodng tong so; "‘Ba
dong riéng, than cdy chuoi, doc khoai nuroc...; ~ Vat chat kho ctia hon hop cho an

Lon duoc nudi trong cac 6 chudng riéng biét udng tu dong.
cO san bé tong, thoang mat, dé dang vé sinh va 233 Cic chi tiéu theo doi
thuan tién cho qua trinh theo doi. Lon duwgc cham
soc theo quy trinh cham séc va vé sinh tha y cua - Kha nang sinh truong cta lon.
trang trai; lon dwoc cho an 2 bita/ngay theo cac - Luong thtic an tiéu ton va hiéu qua st dung
kh4u phan thi nghiém va nudc uong tu do qua voi  thic an.
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- Chi phi thitc an cho 1 kg TKL.

- Nang suat than thit va chat luong thit caa lon.

2.3.4. Phuong phap xdc dinh cdc chi tiéu

Kha nang sinh truong: Khoi luong cla timg ca
thé duoc xac dinh tai thoi diém bat dau va két thuc
cac giai doan nuoi bang can dién tir Mettler Toledo
(Trung Quéc), lon duoc can ting con vao budi
sang truoc khi cho an. TKL (g/ngay) duoc tinh
dua trén chenh léch vé khoi luong két thuc va khoi
luong bat dau ctia ting ca thé va s6 ngay nuoi thi
nghiém.

Luong thirc 4n tiéu ton va hiéu qua sir dung
thire an: Hang ngay, can chinh xac lwong thic an
cho an va luong thttc an thira theo timg 6 chuéng
dé xac dinh lwong luong thitc an tiéu ton.

Chat kho thu nhan (kg) = (Thic an cho an x
a) - (Thic an thtra x b).

Trong do: a la ty 1é (%) chat kho cta thiec an
cho an; b 1a ty lé chat kho cta thuc an thira.

Hiéu qua st dung thttc dn: Puoc tinh bang
téng luong thirc an tiéu ton/tong khoi luong lon
tang lén trong giai doan thi nghiém.

Chi phi thifc an cho 1 kg TKL: Tt tiéu ton thic
an va gia thic an sé tinh duwoc tién chi phi thic an
cho 1 kg TKL.

Hiéu qua chan nudi lon: Hiéu qua chan nuoi
lon duoc tinh bang tién chénh léch gitta téng thu
va tong chi ctia moi 10.

Ning suat va chat lrong thit. Két thuc nuoi
thit chon nhtmg con c6 khoi luong, ngoai hinh -
thé chat trung binh dai dién cho ca nhom dé md
khéo sat, so luong lon mé6 khao sat: 3 con/16. Téng
sO gia suc mo khao sat1a 9 con.

+ Xac dinh kha nang cho thit: Lon mé khao sat
cho nhin d6i 24 gio trudc khi giét mo. Tién hanh
cac thao tac giét mé: Choc tiét, cao long, xé doi
than thit, do cac chiéu do trén than thit dé nam,
pha loc dé phan hang thit va ti€én hanh 1ay mau dé
do céac chi tieu phan loai thit. Phuong phap mé
khao sat va xac dinh cac chi tiéu giét mé theo quy
trinh mé khao sat theo TCVN 3899 - 84 [11].

Khoi luong khi giét thit: Can khai lwong lon
truoc khi giét thit.

Ty lé moc ham (%) = Khéi lwong thit moc
ham/khéi luong song x 100, (khoi luong thit moc
ham 1a khéi lugng than thit sau khi choc tiét, lam
long, bo cac co quan nodi tang nhung dé lai than va
hai 14 mo).

Ty le thit xé (%) = Khoi luong thit xé/khoi
luong song x 100 (khai luong thit xé 1a khoi luong
than thit sau khi da cat bo dau, 4 chan, duoi, 2 1a
mao va 2 than & than thit moc ham).

Dai than thit: Do bang thuoc day voéi do chinh
xac 0,1 cm, do tir xwong Atlat dén xong Pubis.

b6 day mo lung: D6 day trung binh cta do
day mo ¢ 3 vi tri: C6, lung va hong. Do day mo
duoc do bang thuéc duxich véi do chinh xac 0,01
mm.

Cé: Do tai dot song c6 cudi cung.
Lung: Do tai diém gitra xwong suon 13 - 14.
Hong: Do tai dot song hong cudi.

Dién tich mat thit: La dién tich cta nhat cat co
dai lung tai diém gitta xuong sudn 13 - 14. Dung
gidy bong mo in mat cat cta co than, sau dé
chuyén hinh mait cét co than sang gidy can (hinh
mit cit co than & gidy can bang mat cat & gidy
bong), can khai luong gidy can c6 mat cat co than.
Xac dinh khoi luong va dién tich twong tng cta to
gidy can. Lay 100 cm? gidy can c6 khoi luong 1a a,
gidy can c6 mat cat co than c6 khoi luong 1a b.

Dién tich co thian (cm?) = b/a x 100 (cm?).

Udc tinh ty 1é nac: Cong thirc tinh ty 1é nac
dua vao do day ma tai vi tri P2.

Ty 1é nac (%) = 59,902386 - 1,06075*P2 (mm) +
0,229324*sau co than (mm).

+ Danh gia chat luong thit: Mau co than duoc
lay ngay sau khi giét thit & vi tri xuong suon 13 -
14, bao quan trong hop da va van chuyén vé phong
thi nghiém. Co thin duogc cat thanh 2 mau véi do
day tir 4 cm (01 mau duoc bao quan & nhiét do 4°C
dé phan tich cac chi tiéu cam quan & 24 gio sau
giét thit, 01 mau con lai duoc bao quan & -50°C dé
phan tich thanh phan hoa hoc thit).

Gia tri pH duoc do bang may Testo 230 (Dtic)
tai cac thoi diém 45 phut (pH45) va 24 gio (pH24)
sau giét thit. Mau sdc thit duoc xac dinh bang may
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Minolta CR-410 (Nhat Ban) voi cac chi s6 L*
(lightness), a* (redness) va b* (yellowness) tai
thoi di€ém 24 gio (L*, a*, b*) sau giét thit. Ty lé
mat nuoc bao quan (%) duoc xac dinh dua trén
khoi luong mau trudc va sau bao quan & thoi diém
24 gio. Ty lé mat nudce ché bién (%) duoc xac dinh
dua trén khoi luong mau truoc va sau ché bién
(mau co than dugc hip cach thdy bang may
Waterbach Memmert & 75°C trong 50 phut.

2.4. Xtz ly s6 liéu

S6 lieu thi nghiém duwoc xt ly bing phan mém
Minitab 16.0 theo m6 hinh thong ké sau:

Yij=p+ a+e;

Trong do6: p la trung binh chung; a; 1a chénh
léch do anh hudng ctia cong thire thitc an; e;la sai
s6 doc 1ap phan phoi chuan.

Phép thit Tukey test dung so sanh s sai khac
gitta cac gia tri trung binh véi muc y nghia P <
0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Khéi lugng va ting khéi lieong lon

Khoi luong ban dau cua lon gitta cac 16 thi
nghiém 1a tuong dwong nhau (P > 0,05). Khoi
luong co thé tang dan theo thoi gian nuoi va dat
cao nhat sau 125 ngay nudi, voi khoi luong co thé
la 86,02 kg/con & 16 1 (d6i ching), 83,14 kg/con &
160 2 va 82,25 kg/con & 16 3. Két thuc giai doan 1,
khong ghi nhan su khac biét c6 y nghia thong ké
gitta cac 16 (P > 0,05), tuy nhién & giai doan 2 (55
ngay tiép theo), 16 1 c6 khoi luong cao hon héan so
v6i 1o 2valo 3 (P < 0,05). Su chénh léch nay co thé
do 16 1 duoc stt dung khdu phan cam hén hop
hoan chinh, c6 gia tri dinh duong 6n dinh va cao
hon, dac biét phu hop cho giai doan vo béo.

Vi Pinh Ton va Nguyén Cong Oanh (2010)
[12] cho biét, t6 hop lon lai Méng Cai & 151 ngay
tudi co khoi luwong co thé tir 73,01 - 77,32 kg/con.
biéu nay cho thdy, hiéu qua ting trong trong
nghién ctru nay 1a teong doi tot.

Bang 5. Khéi luong va ting khdi luong cta lon thi nghiém (n = 30)

Chi tiéu Lol Lo 2 Lo 3 P
(Mean + SD) (Mean + SD) (Mean + SD)
KL bat dau thi nghiém (kg) 15,49 + 0,71 15,39 + 0,85 15,61+ 0,75 0,55
KL sau 70 ngay TN (GDP1) (kg) 52,44 £ 2,27 50,87 + 3,89 50,37 + 3,72 0,05
TKL GDP 1 (g/ngay) 527,9*+ 32,9 506,8%+ 56,11 496,6°+ 555 | 0,05
KL sau 125 ngay TN (GD2) (kg) 86,02* + 2,79 83,14°+ 4,19 82,25"+3,74 | 0,01
TKL GD2 (g/ngay) 610,6 + 69,8 586,8 + 88,1 579,7+69,9 | 0,261
TKLTB 2 GDP (g/ngay) 564,3*+ 23,2 542,0°+ 33,8 533,1°+32,7 | 0,01

Ghi chu: Trong cung mot hang, cdc chir cdi khac nhau thi sai khic co y nghia thong ké (P < 0,05);
KL: Khoi luong; TB: Trung binh; TKL: Ting khoi lrong; TN: Thi nghiém

Két qua thi nghiém cho thay, cé su khac biét
c6 y nghia thong ké (P < 0,05) vé TKL lon & ca giai
doan 1 (70 ngay dau) va toan bd qua trinh thi
nghiém gitta cac 16. Trung binh ca hai giai doan, 10
1 dat TKL cao nhat (564,30 g/con/ngay), tiép theo
la 16 2 (542,0 g/con/ngay), va thap nhat 1a 16 3
(533,1 g/con/ngay). Tuy nhién, sy chénh léch
gitra cac 10 1a khong 16n, diéu nay cho thay viéc st
dung thitc an xanh va PPNN trong kh4u phén an
(ba dong riéng, than cay chudi, doc khoai nudc...)

khong lam anh huwong dang ké dén toc do ting
trudng cuia lon trong thoi gian thi nghiém.

Thutc an xanh va PPNN sau khi 1én men 16ng
da duoc cai thién ro rét vé thanh phan dinh duéng,
giup vat nuoi tiéu hoa va hap thu thic an tot hon.
Theo két qua nghién cttu ctia Missotten va cs
(2015)[3], TALML khong chi giup giam pH, tc
ché vi khuan c6 hai ma con tang hoat tinh enzyme
noi sinh va nang cao gia tri sit dung nang luong.
Nhiéu nghién ctru ciing da chi ra rang, mac du
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thirc an cong nghiép cé gia tri dinh duong cao va
6n dinh, nhung TALML néu duoc phoéi tron va xtt
ly dung cach co thé dat hiéu qua ting trudng
tuong duong, tham chi vuot troi trong mot s6 diéu
kién chan nuéi thuc té [4, 8]. Do qua trinh 1én men
c6 thé tao ra cac san pham dé tiéu nhu: Axit hitu
co, peptid, monosaccharid va vi khudn co loi
(LAB), nén nang luong trao déi (ME) ctia khiu
phan sau lén men c6 xu huong cao hon so véi
nguyén liéu tho ban dau. Két qua nghién ctru cta
Canibe va Jensen (2010) [13] cho thay, lon dn kh4u
phan lén men dat TKL tot hon va c6 hé s6 chuyén
hoa thic an cai thién dang ké so voi nhom sit dung
thic an cong nghiép.

3.2. TATN va hiéu qua sir dung thizc an

Mat do nang luong cua khiau phan cé anh
hudéng ro rét dén kha nang thu nhan thtc an cia
lon, khi mat do nang luong ctia khau phan cao, lon
c6 xu huong giam luong TATN va nguoc lai [14].
Két qua nghién ctru cho thay, TATN ctia 16 TN 2
va 3 1a cao hon so véi 16 1. Khau phan an cta 16 2
va 16 3 c6 mat do nang luong thap hon so véi 16 1
nén thu nhan thic an & 16 2 va 3 cao hon so vdéi 16
1. Tuy nhién, do khoi luong lon & 16 2 va 16 3 thap
hon nén hé s6 chuyén hoa thitc an (FCR) cta 2 16
thi nghiém nay 1a cao hon han so véi 16 BC (P <
0,05).

Tinh toan vé chi phi thitc an cho thay, chi phi
thic an cho 1 kg tang khoi luong & 16 2 va 3 1a thap

hon so voi 16 DC, diéu nay 1a do gia thanh cta cac
nguyén lieu lén men trong kh4u phan 4n ctia 16 2 va
16 3 1a kha ré so v6i thitc an cong nghiép hoan chinh.

So sanh gitta 16 2 (st dung 30% thic an xanh
va PPNN) va 3 (st dung 35% thitc an xanh va
PPNN), FCR va chi phi thitc an/kg tang trong ¢ 10
3 ¢6 xu huwong cao hon. Nguyén nhan la do mtc
tang trong &16 3 thap hon, cho thay viéc nang ty lé
phu pham lén qua 35% c6 thé anh hudéng tiéu cuc
dén kha nang sinh trueong cta lon.

Két qua nay phu hop voi két qua nghién ctu
cua Nguyén Thi Thuy (2021) [15], khi danh gia
hiéu qua st dung khau phan chita PPNN lén men
long trén lon noi. Nghién ctru cho thay, FCR cta
nhom an thic an lén men 1a 4,46 kg VCK/kg tang
trong, cao hon nhom an thitc an cong nghiép (3,64
kg VCK). Tuy nhién, chi phi thitc an cho 1 kg tang
trong & nhom an phu ph4dm lén men thap hon dang
ké trong ca giai doan sinh truéong (30.843 dong so
voi 34.801 dong) va vo béo (31.630 dong so voi
37.492 dong).

Nhu vay, c6 thé thay, viéc st dung thirc an
xanh va PPNN vao kh4u phan an caa lon thit 1a
hoan toan kha thi, khong anh huong 16n dén sinh
truong, nhung lai mang lai hiéu qua kinh té cao.
Mo hinh nay phu hop voi diéu kién chan nuoi
nong ho va trang trai vira & Viet Nam, gop phan
giam chi phi dau vao, tin dung tai nguyén dia
phuong va huong toi chan nu6i bén virng.

Bang 6. TATN va hiéu qua sit dung thirc an ctia lon thi nghiém (n = 3)

Chi tiéu Lol Lo2 Lo3 P
(Mean + SD) (Mean +SD) | (Mean + SD)
TATN GD 1 (kg VCK/ngay) 1,35+ 0,08 1,51+ 0,10 1,52 £0,04 0,05
TATN GD 2 (kg VCK/ngay) 1,78+ 0,11 1,92 + 0,07 1,97 £ 0,03 0,06
TTTAGD 1 (kg VCK/kg TKL) 2,55+ 0,15 2,98+ 0,17 3,07°+ 0,08 0,01
TTTA GDP 2 (kg VCK/kg TKL) 2,92+ 0,10 3,27+ 0,14 3,40°+ 0,01 0,01
TTTATB (kg VCK/kg TKL) 2,71°+ 0,12 3,11+ 0,09 3,22+ 0,05 0,01
Chi phi TA GD 1 (d/kg TKL) 40.826 34.322 35.334
So sanh (%) 100,00 84,07 86,55
Chi phi TA GD 2 (d/kg TKL) 38.929 34.060 35.416
So sanh (%) 100,00 87,49 90,98

Ghi chu: Trong cung mot hang, cdc chir cdi khac nhau thi sai khic co y nghia thong ké (P < 0, 05)
GD: Giai doan; TB: Trung binh; TKL: Ting khoi Irong.
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3.3. Ning sudt va chat lueong thit lon

Mic du khéng c6 su khac biét c6 y nghia
thong ké vé khoi luong giét mé gitta cac 16 thi
nghiém (P > 0,05), nhung 16 1 (Ion an thitc an cong
nghiép) co xu huéng dat khoi luong giét mé cao
hon, kéo theo khoi lugng méc ham va thit xé cao
hon sovéilo 2va3 (P <0,05).

Két qua nay phi1 hop v6i két qua nghién ctru ctia
Cu Thi Thién Thu va cs (2024) [16], khi danh gia
anh huong ctia PPNN lén men 16ng dén ning suat

giét md ctia lon noi. Theo do, lon dn khau phan co
phu phdm lén men cho khoi luong thit méc ham va
thit xé thap hon so véi nhém an khiu phan thic an
hon hop hoan chinh. Nguyén nhan c6 thé do thitc an
len men chira nhiéu chat xo va nudc, 1am ting khoi
luong noi tang, tir d6 giam khoi luong moc ham va
khoi luong thit xé. Tuy nhién, cac chi tiéu ty lé thit
moc ham, ty 1 thit xé, chiéu dai than thit, dién tich
co than, ty 1é nac va do day mo lung déu khong cé su
khac biét dang ké gitra cac 16 (P > 0,05) (Bang 6).

Bang 6. M6t s6 chi tiéu niang sudt than thit ctia lgn thi nghiém (n = 3)

Chi tieu Lol Lo 2 Lo3 P
(Mean + SD) (Mean + SD) (Mean + SD)
KL (kg/con) 83,73+ 1,17 81,67 +1,46 81,47 + 2,05 0,24
KL moc ham (kg/con) 67,95+ 0,40 66,17+ 1,22 65,86°+ 0,38 0,03
KL thit xé (kg/con) 59,63*+ 0,51 57,94+ 0,31 57,68+ 0,12 0,01
Ty 1é moc ham (%) 81,17 + 1,40 81,03 + 1,07 80,87 + 1,80 0,97
Ty lé thit xé (%) 71,23 + 1,50 70,97 + 1,36 70,83 + 1,82 0,95
Dai than thit (cm) 88,63 + 0,65 88,40 + 0,92 88,37 + 1,10 0,93
Dién tich co than (cm?) 51,73+ 1,19 51,70 + 0,95 51,63 +1,21 0,99
Ty 1é nac uoc tinh (%) 53,03 + 1,35 53,13 + 0,59 53,07 + 1,10 0,99
Do day mo lung (mm) 26,17+ 1,74 26,20 + 0,50 26,30 + 1,08 0,99

Ghi chu: Trong cung mot hang, cdc chir cdi khdc nhau thi sai khdc co y nghia thong ké (P < 0,05);

KL: Khoi luong.

Céc chi tieu chat luong thit gom: Gia tri pH
45 phut va pH 24 gio, ty 1é mat nudc bao quan, ty
lé mat nudc ché bién, do dai va mau sac (L*, a*,
b*) cua thit la tuong tu gitta cac 16 thi nghiém (P
>0,05) (Bang 7). Két qua nay tuong tu voi két qua
nghién ctru gan day caa Cu Thi Thién Thu va cs
(2024) [15], lon Méng Cai an khau phan chuta
phu phdm nong nghiép lén men léng c6 cac chi
tiéu chat luong thit (pH, mau sic, do dai va ty lé
mat nudc) teong tw lon Mong Cai an khdu phan
thuc an cong nghiép. Tuong tu, theo Tran Hiép va

Nguyén Thi Tuyét Le (2018) [17], cac tham s6
nang suat va chat luong thit & cac 16 thi nghiém
khong c6 su sai khac thong ke so voi 16 doi ching
va dat chat luong thit theo tiéu chudn, dong thoi
stt dung TALML chita PPNN lam giam 29 - 30%,
chi phi thiec an/kg TKL. Cac chi tiéu vé than thit
anh huong nhiéu boi hé so di truyén tinh trang,
trong khi cac tinh trang vé ning suat than thit
thuong c6 hé s6 di truyén cao va 6n dinh ma it
chiu anh huong cua cac diéu kién ngoai canh
[18].

Bang 7. Mot s chi tieu chét lugng thit lon thi nghiém (n = 3)

Chi tieu Lol Loz Lo3 )
(Mean + SD) (Mean + SD) (Mean + SD)

pHys 6,43 +£ 0,12 6,53 +£0,12 6,40 = 0,20 0,55

pH.,, 5,61 +0,12 558 +0,13 5,50 +£0,30 0,78

Ty lé mat nuoc bao quan (%) 2,91+0,25 2,90 + 0,20 2,86 +0,31 0,97
Ty 1é mat nuoc ché bién (%) 30,53 £ 1,60 30,77 = 0,98 30,73 +£1,92 0,98
bo dai (N) 47,80+ 1,04 4797 +1,61 47,70 £ 0,96 0,97
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Mau siac L* 47,57 + 1,05 47,17+ 1,82 47,27 + 2,25 0,96
Mau sic a* 13,57+ 0,40 13,67 = 0,21 13,57+ 1,20 0,98
Mau sic b* 5,81+0,19 5,71+ 0,03 5,73 £ 0,50 0,92

Ghi chu: Trong cung mot hang, cdc chir cdi khac nhau thi sai khdc cé y nghia thong ké (P < 0,05).

Nhu vay, sit dung TALML c6 chita dén 35%
PPNN khong lam anh huéng dén cac chi tieu thé
hién nang suat va chat luong thit lon lai (Yorkshire
x Mong Cai), ngoai trir chi tiéu khoi thit moc ham
va khoi luong lwong thit xé.

4. KET LUAN

Lon nuéi & giai doan sinh truéng va vo béo voi
kh4u phan c6 b6 sung 30 - 35% thttc dn xanh va
PPNN lén men 1ong c6 khai luong co thé va toc do
tang trong thap hon so vé6i lon an thitc an cong
nghiép hon hop hoan chinh. Tiéu ton thic dn/kg
ting trong & cac 16 st dung phu phidm lén men
ciing cao hon so voi 16 an thic an cong nghiép.
Tuy nhién, do gia thanh thap cia PPNN, chi phi
thuc an cho 1 kg ting trong & cac 16 stt dung khiu
phan lén men a thap hon so véi 16 doi ching.

Khiu phan chta phu phdm lén men khong
gay anh huong dang ké dén céc chi tiéu nang suat
va chat luong thit, ngoai trir khoi luong méc ham
va thit xé .

Stt dung 20% PPNN trong khdu phan lén men
long cho hiéu qua chan nuoéi cao hon voi véi khiu
phan chtra 25% PPNN.
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USE OF FERMENTED GREEN LIQUID FEED IN ORGANIC-ORIENTED PRODUCTION OF F1
(YORKSHIREx MONG CAI)

Cu Thi Thien Thu' , Duong Thu Huong!, Nguyen Thi Phuong!, Nguyen Cong Oanh!

Vietnam Naitonal University of Agiculture

Abstract

The study was conducted to evaluate the effect of fermented liquid feeds (FLF) containing
agricultural by-products (ABP) on growth performance and meat quality of pigs raised at private
farm of Thien Thuan Tuong Company, Cam Pha district, Quang Ninh province, Vietnam. A total
of 90 crossbred (Yorkshire x Mong Cai) pigs after weaning were divided into 3 diet groups, each
diet group contaied 30 pigs with 3 replicate pens. Pigs in group 1 (Lo 1) were fed complete feed
(CF), pigs in group 2 (Lo 2) were fed a diet FLF containing 20% ABP in the diet, pigs in group 3
(Lo 3) were fed a diet FLF containing 25% ABP in the diet. The experimental period lasted 125
days. Studied indicators included initial/final weight and average daily gain (ADG), feed intake,
feed conversion ratio (FCR), and feed cost, as well as carcass characteristics and meat quality.
Study sesults showed that final weight and ADG of crossbred YxMC pigs fed CF were higher in
both growing and fattening periods than pigs fed FLF containing ABP (P < 0.05). FCR of pigs fed
FLF containing ABP was significantly higher than that of pigs fed CF (P < 0.05). Feed cost of pigs
fed FLF containing ABP was lower than that of pigs fed CF. Using FLF containing ABP in pig diet
did not affect carcass characteristics and meat quality, except for hot carcass weight and carcass
weight. Using 20% ABP in FLF diet resulted in higher livestock efficiency than using 25% ABP in

growing-finishing pig FLF diet.

Keywords: Green forage, agricultural by-products, crossbred pigs, femented liquid feed.
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PDANH GIA CHAT LUONG NUOGC MAT
O TINH SOC TRANG GIAI DOAN 2014 - 2024
BANG MOT sO PHUONG PHAP TiNH TOAN wWQI

Ché Thi Bich Tram!, Nguyén DPinh Giang Nam?, Huynh Vueong Thu Minh?* "
!Hoc vién Cao hoc chuyén nganh Bién doi khi hau va Quan Iy dong bang,

Khoa Moi truong va Tai nguyén thién nhién, Pai hoc Can Tho

? Bo mon Tidi nguyén Nuéc, Khoa Moi triong va Tdi nguyén thién nhién, Pai hoc Cin Tho

TOM TAT

"Email: hvtminh@ctu.edu.vn

Nghién cttu danh gia chat luong nuéc mat tinh Séc Trang giai doan 2014 - 2024 bang ba chi so:
WQI-VN, WAWQI va RTWQI. Dit liéu tir 17 diém quan trac gom: pH, DO, BOD;, COD, TOC, N-
NH,*, N-NO;, N-NO,, P-PO,*, coliform, TN, TP. Két qua cho thay, phan 16n song, kénh rach néi
déng bi 6 nhiém hitu co, dinh duong va vi sinh, chat luong chi yéu & mttc kém hodc trung binh,
chi phu hop giao thong thiy hodc tudi tiéu; song Hau (NMO05) c6 chat lwong tot hon. VN_WQI
phan anh ro bién dong theo thoi gian, RTWQI 6n dinh hon, trong khi WAWQI nghiém ngat khi
so sanh v6i QCVN 08:2023/BTNMT. Két qua cung cap co sé khoa hoc cho quan ly, bdo vé va cai
thién chat lwong nudc mat phuc vu sinh hoat, nong nghiép va nuéi tréng thay san.

T khoéa: Chat lrong nuoc mat, KI"WQIL WAWRQL VN_WQI Soc Trang.

1. DAT VAN BE

Viet Nam 1a mot trong nhitng quoc gia chiu
tac dong cta bién déi khi hau (BDKH) va nudc
bién dang, anh hudng dén doi song, san xuat, moi
truong, ha tang co s& va sic khoe cong dong. Bén
canh do6, tai nguyén nuéc & dong bang song Ctu
Long (PBSCL) ciing chiu tac dong ctia phat trién
kinh té - xa hoi [1]. Theo kich ban BDKH do Bo
Tai nguyén va Méi truong ban hanh vao nam 2020,
DBSCL duoc du bao sé bi ngap khoang 14,86% vao
nam 2020 ¢ kich ban muc nudc bién ting 50 cm va
47,29% dién tich bi ngap & kich ban muc nudc bién
tang 100 cm. Ngoai ra, muc nudc bién dang lam
anh huong dén xam nhap man, anh huong dén doi
song va san xuat ctia ngudi dan.

Nudc mat & ving thuong nguon DBSCL cua
Viét Nam bi 6 nhiém chinh tir chat hitu co, chat
dinh dudng va vi sinh vat. Cac nguén 6 nhiém
chinh tir hoat dong cong nghiép, nong nghiép, tiéu
tha cong nghiép, du lich va d6 thi hoa [2], [3].

M6 hinh chi s6 chat luong nudc (Water quality
index - WQI) 12 mot cong cu phé bién duwoc ap

dung trong nhiéu nghién ctru ¢ trong va ngoai
nuéc nham danh gia chat luong nuéc mat [4]. Mo
hinh nay st dung céc ky thuat téng hop cho phép
chuyén d6i dit lieu chat luong nuéc mé rong thanh
mot gia tri hoac chi s6 duy nhat [5]. K€ tir khi phat
trién vao nhimg nam 1960, m6 hinh nay da tro
thanh mot cong cu phd bién trén toan thé gioi.
Mic du c6 su khac nhau gitta cac quoc gia vé so
lwong, loai thong s6 va phuwong phap tinh toan. Tuy
nhién, WQI 1a mot cong cu hiru hiéu dé danh gia
chat luong nudc mat [4].

Nghién ctru nay st dung s6 lieu do dac duoc
ttr 17 diém quan trac theo Chuong trinh mang luéi
quan trac cta tinh Soc Trang. Cac thong s6 chat
luong nudc dwoc thu thap nhu: pH, DO, BOD;,
COD, TOC, N-NH,, N-NO;, N-NO,, P-PO/*
coliform, téng nito va téng photpho dé danh gia
chat lwong nudc mat & tinh Séc Trang theo khong
gian va thoi gian tir nam 2014 - 2024. Nghién cttu
huong dén viec danh gia téng quan chat luong
nudc mat tai khu vuc tinh Séc Trang thong qua chi
s6 WQI (VN_WQIL, RTWQI, WAWQI) nhim tao co
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s& khoa hoc cho viéc so sanh va theo doi su bién
dong chat luong nuoc theo khong gian va thoi
gian. Dong thoi, nghién ctru tién hanh do6i chiéu
cac phuong phép tinh toan WQI, qua d6 dé xuat
nhitng diéu chinh nhdm hoan thién va nang cao
hiéu qua ctia cong cu nay trong cong tac danh gia
chat luong nudc.

2. PHUONG PHAP NGHIEN CUU

2.1. Viing nghién ctru

Tinh Soc Trang c6 vi tri toa do tir 9°12” - 9°56’
do Vi Béc, 105°33 - 106°23’ @0 Kinh Pong (Hinh
1). Tinh c6 ranh gi6i hanh chinh gom: Phia Tay
Bac giap tinh Hau Giang, phia Pong Bic giap tinh
Tra Vinh va Vinh Long qua séng Hau, phia Tay
Nam giap tinh Bac Liéu, phia BDong va Pong Nam
1a bién Dong voi bo bién dai 72 km. Tinh c6 dién
tich tu nhién 1a 3.298.3 km? vdi dan s6 nam 2022 1a
1.197.823 nguoi [6], nam & ha luu song Hau, mot
trong hai nhanh 16n cta hé thong song Mé Kong.
Heé thong kénh rach day dac, voi nhiéu kénh chinh
nhu: Quan Lo - Phung Hiép, Tra Men, My Thanh,
g6p phan vao viéc tudi tiéu va giao thong thay.

S6 lieu @é tinh toan chi s6 WQI duoc thu thap
ttr Chuong trinh mang luéi quan trac dinh ky hang
nam cua S& Tai nguyén va Moi truong tinh Soc
Trang tai 17 diém quan tric (Bang 1), voi cac
thong so: pH, DO, BOD,, COD, TOC, N-NH,*, N-
NO,, N-NO,, P-PO,*, coliform, tdng nito va téng
photpho. Tan sudt quan trac 01 thang/lan tir nam
2014 — 2021; tir nam 2022 - 2023 1a 2 thang/lan (6
lan/nam, vao céac thang 2, 4, 6, 8, 10, 12).

o S50000.000 _560000.000  570000.000 560000.000  590000.000 _600000.000 _ 610000.000 620000.000

630000000 640000.000 _650000.000 _660000.000

070000000 1080000.000 1090000.000 _110000D.00
0000000801 000'000060T 000'00000T |

1050000.000 1060000.000 1
0000507 0000000901 000 0C00LOT

@ Diém quan tréc chét lugng nudc
[ tinh Séc Tring
I sing

030000.000 1040000.000

'O00ZOT 00'0DOOEOT 00U D0OKOE 000

0000.000 1

£ 550000000 560000.000 570000.000 580000.000 590000000 60D000.000 610000.000 620000.000

Hinh 1. So d6 vi tri cac diém quan tric méi truong
nudc mit tinh S6c Tring

30000000 G40000.000 650000,000 660000.000

Béang 1. M6 ta vé cac diém quan tric va ngudn ti€p nhan nuoc thai

Ten didm Mo ta ngudn Ten didm Mo ta ngudn
STT ¢ Ky hiéu tiép nhan STT ¢ Ky hiéu | tiép nhan nuoc
quan trac , . quan trac ..
nuoc thai thai
Nudc thai
i;rl‘h . ;I‘lnhnh‘l)jg Kenh thi Nube thai sinh
1 Aans NMO1 EDEWED, |\ 45 | xaVinh | NM10 hoat, cong
(song lién Khu cong Chau nghiép, nho 1é
tinh) nghiép An SHIEp,
Nghiép
Nu@c thai Kenh C& , -
sinh hoat, Cé di Vinh Nudc thai tir
2 Kénh 30/4 NMO02 cong nghiép 11 Chaw. x NM11 cho, nuoi
va n(.)flg Vinh Hiép trong thuly san
nghiép
Nudc thai Sone Bén Nudc thai sinh
Song Hau - sinh hoat, Bag thi hoat, nuéi
3 xa Nhon NMO3 nong nghiép 12 trél;r,l Cﬁ NM12 trong thiy san
My va nuoi trong nong nghiép,
. Lao Dung
thuy san cho
Keénh s6 1, Nudc thai Keénh thi Nudc thai sinh
4 thi tran Ké NMo4 sinh hoat, 13 tran Phu NMI3 hoat khu vuc
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Sach nong nghiép, Loc do thi, cho,
nuoc thai cho nong nghiép
Nuoc thai
nong nghiép, , e
5 | OMEPAU T NM05 | thuysan,sinh | 14 | xaNga | NMI4 al, cong
tai Cai Con , 3 nghiép nho va
hoat (giao Nam none nehie
nudc véi tinh 8 ngieD
Hau Giang)
N uwoc thai Kenh thi Nudc thr«./u sm?
Kenh sinh hoat, trin hoat, nudc thai
6 Thanh Lei NMO06 cor}g Ongh}ep 15 Huynh NM15 chg:, nor}g
nho 1€, nong Hiu Nehia nghiép, cong
nghiép g nghiép nhoé
Nudc thai . Nuéc thai sinh
Song Nhu sinh hoat Kenh cho hoat va nuéc
7 g. NMO07 ) N 16 Lich Hoi NM16 . v N
Gia nudc thai cho, thai cho, nong
A . Thuong .
nong nghiép nghiép
Nudc thai Nuéc thai sinh
ot || o v
8 Ons NMo8 10ataone |47 | trdn Chau | NM17 1ghiep
Saintard nong nghiép ) chan nuéi quy
> Thanh A
va cong mo cong
nghiép nghiép
Nudc thai
Keénh thi sinh hoat,
9 tran Long NMO09 nong nghiép,
Phu tiéu th cong
nghiép
2.2. Phan tich tuong quan Pearson va phan hop va dic diém cta timg nhom. Trong nghién
tich cum thit bac (AHC) ctru nay, AHC duoc ap dung dé phan loai 17 diém

He s6 twong quan cho biét chiéu huéng va do
manh ctia méi quan hé tuyén tinh gitta hai bién. Str
sung phan tich tuong quan Pearson dé dé xac dinh
cac moi twong quan thuan (positive correlation) va
twong quan nghich (negative correlation) gitta cac
thong so hoa ly khac nhau trong nudc song [7].

Phan tich cum tht bac (Agglomerative
Hierarchical Clustering) 1a ky thuat thong ké diung
dé nhom céac quan sat thanh nhimg cum c6 muc
tuong dong cao dua trén cac diac trung do dac.
Phuong phap nay khéi dau bang viec xem méi doi
tuong nhu mot cum riéng, sau do lan luot gop cac
cum gan nhau nhat dua trén khoang cach hoac do
tuong déng [8]. Két qua duogc biéu dién bang biéu
d6 cay (dendrogram), gitp xac dinh s6 cum thich

quan trac nuéc mait tinh Séc Trang theo muc do
chat luong, hd tro so sanh va dién giai két qua
WQI.

2.3. Tinh toan chi sé chat legng nuéc theo s
hoc c6 trong s6 (Weighted Arithmetic Water
Quality Index - WAWQI)

Chi s6 WQI 1a mot cong cu quan trong dé
danh gia va dién giai chat luong nuoc, gitp chuyén
d6i cac thong so phic tap vé nudc thanh mot gia
tri don gian, dé hiéu, thé hién tinh trang chat
luong nuoc ctia mot khu vuc cu thé. Chi so
WAWQI dai dien cho chat luong t6ng thé cta nudc
va la mot cong cu tieu chuan dé phan loai 6 nhiém
nuoc. WAWQI c6 thé duoc xac dinh 1a sy phan
anh anh huong téng hop cua cac thong so6 chat
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luong da bién [5]. Do d6, WAWQI tré thanh mot
chi s6 quan trong dé danh gia va quan ly tai
nguyén nuoc. Theo phuong phap WAWQI, tat ca
cac thong s6 chat luong nudéc da chon duwoc tong
hop thanh mot chi s6 téng thé, day 1a cong cu hieu
qua nhat dé thé hieén chat luong nuoc [9].

Bang 2. Céc thong s6 tinh WAWQI theo mtc A -

QCVN 08:2023/BTNMT [10]
STT Thong so6 chlgﬁu(si) bon vi
1 pH 8,5
2 DO 6 mg/1
3 BOD5 4 mg/1
4 COD 10 mg/1
5 Coliforms 1.000 mg/1
6 P tong 0,1 mg/1
7 N téng 0,6 mg/1
Bang 3. Cac mic WQI phan theo mirc A - QCVN
08:2023/BTNMT [10]
Khoang WQI Chat luong nudc
> 100 Khong thé st dung
76 - 100 Rat kém
51-75 Kém
26 - 50 Tot
0-25 Rt tot

Trong nghién cttu nay, phwong phap Horton
duoc chon dé tinh WAWQI véi tiéu chudn S, dua
tréen muc A cua QCVN 08:2023/BTNMT [10] véi

cac thong s6 tinh WAWQI (Bang 2). Két qua tinh
toan WAWQI duoc phan thanh cac muc WQI va
duoc thé hién tai bang 3. Tat ca cac bién nay duoc
chuyén thanh cac chi s6 phu nhu xép hang chat
luong (Q,)) va trong s6 don vi (W)). Cac chi s6 phu
duoc thé hién trén mot thang do duy nhat va chat
luong nudc duoc phan loai. WAWQI duoc wdce tinh
bang cach st dung cong thirc (1).

Tz Qi x W,

¥y W 1)

i ot

WAWQI, =

2.4. Tinh toan chit luong nuéc mit bang chi
s6 VN_WQI

Nghién ctru st dung phuong phép chi s6 chat
luong nuéc (VN_WQI) [11] va so sanh voi QCVN
08:2023/BTNMT [10], chi s6 chat luong nudc
VN_WQI gém c6 5 nhom thong s6 nhung do gioi
han vé bo so liéu, trong nghién ctru nay chi tinh
toan VN_WQI cta 3 nhom thong s6, bao gom:
Nhom I: Thong s6 pH; nhom IV (nhom thong so
httu co va dinh duong): DO, BOD;, COD, TOC, N-
NH,, N-NO,, N-NO,, P-PO,*; nhéom V (nhém
thong so6 vi sinh): Coliform. Gia tri WQI sau khi tinh
toan sé duoc lam tron thanh s6 nguyén duoc va thé
hién & bang 4 voi cong thic (2).

k 1 2

w ]_'\'Il\'I.QI;I . EZ\.V I . lz‘.\r I

A=00 * | & . Qv x 5 . Qly
i= i=

@)

Béang 4. Cac mirc WQI phin theo muc dich st dung nuéc

Khoang WQI Chat luong nuéc Phu hop véi muc dich st dung
91 - 100 Rat tot Cap nudc sinh hoat
76-90 Tot Cap nuoc sinh hoat nhung can cac bién phap xt ly phu hop
51-75 Trung binh Tudi tiéu va cac muc dich twong duong khac
26-50 Kém Giao thong thiy va cac muc dich twong duong khac
10-25 O nhiém ning Nuoc 6 nhiém ning, can bién phap xtt ly trong tuong lai
<10 O nhiém rit nang Nudc nhiém doc, can cé bién phap khac phuc xtt Iy

2.5. Chi s6 chat lieong nudc theo thoi gian thuc
RTWQI

Chi s6 chat luong nudc thoi gian thuc
(RTWQI) do Vien Nghién ctru Moi truong Quoc
gia Han Quoc dé xuat voi cac gia tri tieu chudn
duoc thé hién & bang 5. RTWQI 12 mot trong
nhitng WQI duoc tao ra bang cach stta ddi mo
hinh CCME WQI dé phu hop voi moi treong nudc

sinh hoat [12]. Khong giong nhu WQI & nhiéu
quoc gia, RTWQI c6 thé cung cip cho cac nha
nghién cttu, nha hoach dinh chinh sach va cong
chung thong tin vé chat lwong nudc thoi gian thuc
thong qua He thong thong tin moéi treong nudc
(http://water.nier.go.kr/web) voi mitc phan loai
duoc thé hién & bang 6. Cac thong s6 can thiét dé
tinh toan RTWQI la: pH, EC, DO, TSS, TOC, TN
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va TP. RTWQI duoc tinh toan bang cach xem xét
cac yéu t6 nhu so6 luong thong s6 vuot qua tiéu
chuén (F1), tan suat cta cac tiéu chuin chat luong

nuédc (F2) va mic d6 vi pham (F3) theo cong thirc
3) [13].

(R + B +F)
RTWQI =100 - |—————

N (®))
Béng 5. Gia tri tiéu chudn (Standard Thresholds) theo Vién Nghién ciru
Mbéi treong Qudc gia Han Qudc
Chi tieu Gia tri chuan (limit) Loai gioi han Ghi chu
pH 6,5-8,5 Khoang ly tuong Gia tri ngoai khoang déu vi pham
DO (mg/L) >5,0 Gia tri toi thiéu Néu < 5,0 thi vi pham
EC (uS/cm) <800 Gia tri toi da
TSS (mg/L) <25 Gia tri toi da
TN (mg/L) <3 Gia tri t0i da Téng nito
TP (mg/L) <0,2 Gia tri toi da Téng phot pho
TOC (mg/L) <4 Gia tri t0i da
Béng 6. Phan loai chdt lrong nwéc miit theo xuyén thap nhat trong 3 cum. Tuy nhién, cum 1 cé
RTWQI TSS trung binh cao nhat trong 3 cum (97,77),
Khoang WQI Chit lurong nuéce nguyén nhan cha yéu tir qua trinh rta troi, xoi
30 - 100 Rit tot mon, xa thai tir hoat dong nuoéi trong thiy san cia
60-79 Tot ngudi dan ven song Hau (NM03) va kénh C6 Co
40 - 59 Trung binh (NM11). Ngoai ra, chat luong m}’(’rc mat tai khu
20- 39 Keém Vl.‘l’C nay da c,() su cai thién dang ké trong thoi gian
~19 Rt kém gan day, chat luong nuwdéc mat tir nam 2020 - 2024

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua tinh toan VN_WQI

Chi so chat luong nudc mat VN_WQI tinh Soc
Trang tir kém dén trung binh, chat lwong nudc mat
chi phuc vu cho muc dich giao thong thay (10
diém quan trac) va tudi tieu (7 diém quan trac) voi
thoi gian chudi s6 lieu tir ndm 2014 - 2024. Theo
két qua ctia phan tich tht bac AHC, chat luong
nudc mat trén dia ban tinh S6c Trang duoc chia
lam 3 cum gém: C1 (cac diém NMO03, NMO04,
NMO05, NM7, NM11), C2 (cac diém NMO01, NMO02,
NM9, NM10, NM13, NM16, NM17) va C3 (cac
diém NMO06, NM08, NM12, NM14, NM15).

Cum 1 (Hinh 2a) 1a cum c6 chat luong nudc
mat tot nhat trong ca tinh Séc Trang, cac vi tri ndy
nam trén tuyén song chinh, c6 luu luong dong
chay cao, 1a noi ti€p nhan chi yéu nudc thai sinh
hoat, nuoc thai nong nghiép va nuoi trong thay
san, voi gia tri VN_WQI trung binh ti 58,92
(NMO04) dén 74,3 (NMO05). Gia tri trung binh cac
thong so chat lwong nudc mat tai cum 1 thuong

déu tir tot dén rat tot.

Cum 2 (Hinh 2b) c6 chat luong nuoc mat kém,
gia tri WQI trung binh cta cac diém quan tric nay
dao dong tir 33,89 - 41,2, 1a chat luong kém, chi
phu hop dé phuc vu cho luu thong duong thuy.
Cum 2 c6 trung binh cac thong s6 chat luong nudc
cao nhat trong 3 cum (BOD,, COD, téng
photpho...), didc biét c6 thong s6 COD trung binh
(31,6) cao nhat gap 1,2 1an so véi cum 1 va 1,18 lan
so voOi cum 3, cht yéu chiu anh hudng tir nudc thai
cong nghiép, nudc thai sinh hoat va néng nghiép
(chan nuoi). Tt nam 2022 - 2024, VN_WQI tai cum
2 da co su cai thien dang ké, cé nhiéu vi tri co
VN_WQI dat muc tot va rat tot, cho thay su cai
thien chat luong nudc mat tai cum nay. Doi voi
khu vuc thanh phé Séc Trang, hai diém quan trac
NMO01 va NM02 c6 VN_WQI tot hon nho su né luc
ctia dia phuong trong viéc quan ly cac ngudn thai
tai khu vuc nay. Pac biét, nha may xir ly nudc thai
sinh hoat ctia thanh phé Soéc Trang (van hanh tu
nam 2008) chu yéu xit ly lang loc, ké tir nam 2022
budc vao giai doan 2 véi budc xit ly héa, sinh da
giai quyét mot phan nudc thai sinh hoat.
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(a) VN_WQI cum 1
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Hinh 2 (a), (b), (c). VN_WQI ctia 3 cum quan tric

Cum 3 (Hinh 2¢) 1a nhitng diém nhu cac kénh,
song nha, cé khu vuc chay qua thi tran, cho (song
Bén Ba; kénh Nga Nam...) c6 gia tri WQI trung
binh dao dong tir 47 - 52, phu hop cho viéc tudi
tiéu nong nghiép, dap tng co ban nhu cau thuc té
tai dia phuong. Cum 3 c6 gia tri trung binh cac
thong so6 chat luong nuéc mat thuong xuyén &
mtc trung binh trong 3 cum. Nhung c6 chi tiéu N-
NO, trung binh cao nhat trong 3 cum (0,11) do
chiu anh hudéng chinh tr nwéc thai sinh hoat va
nong nghiép. Poi voi song Saintard (NMO8), duoc
phan vao cum 2, trong khi kénh thi trdn Long Phu
(NMO09) duwoc phan vao cum 3 vi song Saintard la
kénh cap 1 do tinh S6c Trang quan ly, cé bé rong
lon (20 — 30 m) [14], chiu tac dong chu yéu tir
nudc thai sinh hoat khu viec cum dan cu, nuédc thai
nong nghiép. Kenh thi tran Long Phu 1a kénh cip

2 ¢6 bé rong nho hon song Saintard, chiu tac dong
ctia nudc thai sinh hoat tir khu vuc thi tran dong
dan cu, nudc thai te chg, cong nghiép nho 1é nén
chat luong nudc mat thap.

Két qua tinh toan WQI-VN tai tinh S6c Trang
giai doan 2014 — 2024 cho thdy, nhiéu song, kénh
rach noi déng bi 6 nhiém hitu co, dinh duong va vi
sinh, chat luong nudéc chi yéu & mirc “kém” dén
“trung binh”, trong khi khu vuc song Hau c6 chat
luong tot hon, twong dong véi két qua nghién ctru
ctua Giao va Ly (2024) [2], trong d6 hon 50% diém
quan trac tai cung khu vuc duoc xép loai “kém”,
khi cac thong s6 DO, COD, BOD; va coliform
thuong vuot gidi han QCVN 08:2023/BTNMT
[10], phan anh su gia tang tai luong hitu co va vi
sinh tr sinh hoat, cong nghiép, nong nghiép va
nuodi trong thiy san, phu hop véi két qua nghién
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cttu ciia Hong va Giao (2022) [15]. Cac nghién ctu
nay déu nhan manh su khac biét ro rét gitra song
chinh c6 dong chay lon (chat luong tot hon) va hé
thong kénh rach ngi dong - noi chiu anh huéng lon

ttr nguon thai cuc bo, dan dén chat luong nudc suy
giam. Két qua nay ciing twong déng véi két qua
nghién ctru ctia Giao va cs (2021) [16]; Wehrheim
va cs (2020) [3] tai PBSCL.

Béang 7. Két qua phan tich mtc d6 tuong quan giira cic diém quan tric tai tinh Séc Tring

Te/ |{NM |[NM |NM |[NM |[NM |[NM |NM [NM |[NM | NM |NM |[NM |NM | NM | NM | NM |NM
dén [ 07 |09 | 11 |12 |17 | 02 | 08 |15 | 01 | 04 | 06 | 10 | 13 | 14 16 | 03 | 05

NMO7 | 1

NMO09 0,173] 1

NM11 [0,174]0,086| 1

NM12 [0,204]0,239|0,293| 1

NM17 |0,163]0,460]0,254 [0,289| 1

NMO02 {0,179]0,367]0,1650,207|0,506| 1

NMO08 [0,162]0,361|0,2490,325|0,402|0,477| 1

NM15 [0,172]0,456]0,095]0,196|0,321|0,427 |0,341 | 1

NMO1 |0,229]0,418]0,1210,191|0,479/0,612 0,382 |0,285]| 1

NMO04 |0,178]0,364]0,156|0,166|0,291/0,314 | 0,281 |0,349]0,270| 1

NMO6 | 0,20 ]0,408]0,1510,277|0,413|0,341 | 0,283 |0,319]0,355]0,232 | 1

NM10 |0,327]0,438]0,1170,2801(0,337|0,338 | 0,394 |0,403]0,385|0,266 [0,312| 1

NM13 |0,256]0,439|0,128 0,203|0,358/0,394 | 0,254 |10,353 0,398 0,216 |0,279]0,362| 1

NM14 |0,24010,381]0,113]0,208|0,336/0,482 | 0,294 |0,419]0,314|0,272 |0,298|0,4990,449| 1

NM16 |0,207]0,625]0,099 |0,24210,429|0,402 | 0,404 |0,406]0,389] 0,342 |0,398|0,388 10,453 /0,383 | 1

NMO3 |0,188]0,307]0,207 |0,1430,227|0,108 | 0,172 |0,222]0,207| 0,366 |0,129|0,143 0,081 /0,191 {0,166 | 1

NMO5 |0,345]0,307]0,2720,197|0,234/0,171 0,178 |10,309]0,206 | 0,447 |0,219]0,271 0,181 0,349 | 0,207 | 0,538 | 1

Ngoai ra, thong s6 BOD; c6 xu huong giam
trong nhitng nam gan day (ttt nam 2017 - 2024) so
voi giai doan truoc d6 & tat ca cac diém quan trac.
Mot so thong s6 khac ciing co su bién dong gop
phan lam cho VN_WQI cta cac diém quan tric cé
xu huong tang, dac biét la tir nam 2022 - 2024.
Theo két qua nay, chat lwong nudc mat trén dia
ban tinh Soc Trang da co6 su cai thién, diéu do cho
thady néu kiém soat t6t cdc nguon xa thai, chat
luong nuoc mit sé co thé tot hon trong thoi gian
toi. Ngoai ra, theo két qua phan tich cum tha bac
AHC (Bang 7) cho thay, c6 su tuong quan gitta cac
diém quan trac va déu c6 xu huong ting. Dac biét
la diém NMO09 (kénh thi tran Long Phu) va NM16
(kénh thi trdn Lich H¢i Thuong), voi muic do
twong quan thuan (0,625) va NMO01 (kénh Xang),
NMO02 (kénh 30/4) voi mic d6 twong quan thuan
(0,612), trong d6 cac diém quan trac néu trén cling
nam trong nhém cum 2, c¢é chat lwong nudc kém,
trong do kenh thi trdn Long Phd noi dai xudéng
kénh thi trdn Lich Hoi Thuong va kénh NMO1,
NMO02 duoc tach ra tir kénh Xang - Phung Hiép. Sy
twong quan nay cho thdy, mang ludi song kénh

86

rach cta tinh Soc Trang cé tinh két noi, chiu tac
dong 1an nhau.

3.2. Két qua chi s6 chat luong nuéc thoi gian
thue (RTWQD

RTWQI duoc tinh tir cac thong s6 pH, EC, DO,
TSS, tong nito va tong photpho, cé nhiéu khac biét
so voi WQI. Hinh 3a cho thay, RTWQI tai cum 1 c6
da so6 cac vi tri thuong xuyén & muc trung binh va
tot, NMO05 (67 1an tot, 28 1an trung binh) va NMO03
(29 lan tot, 66 lan trung binh), van 1a vi tri co
RTWQI tot nhat (RTWQI trung binh lan luot la
63,59 va 55,81). Diéu nay co ban giong voi WQI tai
cum 1, cho thay song Hau van 1a vi tri c6 chat
luong nudc mat tot nhat. Tuy nhién, khong co vi tri
nao dat rat tot nhu VN_WQI. Tuy nhién, vi tri NM
11 ¢6 RTWQI thap nhat 1a 20 (thang 9/2019),
trung binh RTWQI & mutc kém (39,42), thap nhat
trong cum 1.

Cum 2 tai hinh 3b cho thdy, RTWQI thé hién
tinh trang 6 nhiém nghiém trong nhat, RTWQI
thuong xuyén ¢ muac kém, twong dong voi
VN_WAQI tai cum 2. Tuy nhién, RTWQI trung binh
thap nhat & NMO02 1a kénh 30/4 (37,52) va c6 62
lan & mtc kém, thuong xuyén tiép nhan nudc thai
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sinh hoat, cong nghiép va nong nghiép. Diéu nay

cho thay su khac biét gitta 2 cach tinh VN_WQI va

RTWQI, do vi tri 6 nhiém nhat da thay déi tur
(A RTWQI cum 1

80

NM10 (RTWQI trung binh 39,46 voi 49 1an & muc
kém) sang NMO02.
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Hinh 3 (a), (b), (c). RTWQI tai cum 2

boi véi cum 3 (Hinh 3c), c6 RTWQI trung
binh tir 43,04 (NMOS8) - 48,94 (NM15), voi so lan
dat mirc trung binh tir 68 — 84 lan, diéu nay tuong
te nhu VN_WQI. Tuy nhién, khac biét ro nhat 1a
RTWQI tai tinh Soc Trang da s6 & mtc kém dén
tot, nhiéu nhat 1a trung binh, khong c6 vi tri nao &
mtrc rat tot.

Khi so sanh véi VN_WQI, RTWQI thuong cé
két qua danh gia & muc trung binh ngay ca khi
WQI-VN chi ra cac mttc xau hoac tot. Do chudi s
lieu chi dimg lai & giai doan 2014 - 2021, két qua
phan tich chua phan anh duwoc xu huong gan day
dé so sanh voi VN_WQI ctia nam 2022 - 2024 da c6
su cai thién ro rét, chat luong nudc mat tot hon
dang ké.

3.3. Két qua chi s6 chat lugng nudc trong so
(WAWQI) theo QCVN 08:2023/BTNMT [10]

Voi WAWQI, tir nam 2014 - 2021 da cho thay chat
luong nudc mat cta tinh Séc Trang nhin chung khong
thé stt dung (WAWQI > 100). Cum 1 (Hinh 4a) cho
thay, voi viec ap dung tiéu chudn chat lvong nudc mat
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(mtc A) @€ lam tiéu chudn tinh toan thi chi c6 1 lan
duy nhat (thang 12/2016) WAWQI = 6 tai NMO05
(song Hau tai Cai Con) dat murc rat tot, 1 1an muc tot,
6 lan kém, 7 lan rat kém, con lai WAWQI déu & muc
khong thé st dung, WAWQI trung binh 1a 198 thap
nhat tinh So6c Trang. Cac vi tri con lai WAWQI déu
vuot 200.

Cum 2 (Hinh 4b) van la cum c6 WAWQI cao,
WAWQI trung binh tir 309 (NM16 - kénh cho thi
tran Lich Hoi Thuong) — 783 (NMO02 - kénh 30/4)
2 vi tri nay cing tuong t¢ nhu phuwong phap tinh
RTWQI 1a diém c6 WAWQI trung binh thap va cao
nhat nhom. Tai NMO02, c6 thoi diém (thang
7/2017) WAWQI vuot 5.000, cao hon muc khong
thé stt dung rat nhiéu lan.

Tai cum 3 (Hinh 4c), WAWQI trung binh tir
256 (NM15) — 396 (NMO06), cac diém vuot xa mitc
6 nhiém nang, voi gia tri WAWQI cao nhat cum la
3.316 (thang 8/2017) tai NM12. Véi chudi so liéu
tr nam 2014 - 2021 nhu RTWQI, WAWQI cho
thdy, chat luong nudc mat khong thé st dung,
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can phai né luc rat nhiéu dé coé thé cai thién
(WAWQI < 100). Nhue RTWQI, khong c6 bo di
(a) WAWQI cum 1

1500

lieu dé tiép tuc so sanh voi VN_WQI & giai doan
2022 - 2024.
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4, KET LUAN nudc mat tot nhat, nhung kénh C6 Co (NM11) &

Két qua so sanh ba phuong phap danh gia
chat lwong nuwoc mat (WQI-VN, RTWQI, WAWQI)
cho thay su khac biét dang ké trong kha nang
phan anh mic do 6 nhiém tai tinh Soc Tring.
WQI-VN nhay véi cac bién dong ngan han, thich
hop cho viéc theo doi xu thé va nhan dién nhimg
thay d6i dot ngot vé chat luong nudc. RTWQI
mang lai goc nhin 6n dinh hon, ho tro danh gia
tong thé trong thoi gian dai. Trong khi do,
WAWQI khi ap dung & muc A cua QCVN
08:2023/BTNMT cho thiy muic d6 6 nhiém
nghiém trong va ro rét nhat, diac biét nhan manh
vai tro ctia cac thong so hiru co, dinh duong va vi
sinh vat trong méi truong nudc mat.

Ca ba phuong phap déu thong nhat vé tha bac
chat luong giita cac diém quan trac, cum 1 véi
song Hau (NMO3 va NMO05) 1a vi tri c6 chat luong

RTWQI 1a kém va WAWQI 1a khong thé st dung
duoc. Cum 3 c6 chat lwong nudc mat trung binh va
cum 2 c6 chat lwong nwoc mat kém nhat. Tuy
nhién, theo RTWQI va WAWQI, da c6 su thay déi
khi NMO02 (kénh 30/4) 1a vi tri c6 chat lwong nudc
mat 6 nhiém nhat, con VN_WQI 1a vi tri NM10
(kenh thi xa Vinh Chau). Nguyén nhan mét phan
do phuong phap tinh ciia RTWQI, WAWQI va qua
trinh van hanh giai doan 2 ctia nha may xtt ly nudc
thai sinh hoat cta thanh phé Soc Tring tir nam
2023 da xtt ly mot phan nudc thai sinh hoat va
cong nghiép nho 1é ctia khu vuc do thi.

Luat Bao vé Moi truong nam 2020 co6 hiéu luc,
co quan quan ly nha nudc c6 nhiéu bién phap quan
ly va xt phat vi pham, budc cac co s& cong nghiép,
nuodi trong thiy san tang cuong x ly chat thai.
Song Hau c6 luu luong 16n va van con kha nang tu

88 NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 9/2025



KHOA HOC & CONG NGHE

lam sach nén it chiu tac dong nguédn thai cuc bo,
trong khi kénh néi dong, nhat 1a viung ven do thi bi
6 nhiém httu co, dinh duong va vi sinh cao do tich
tu nuoi trong thily san, nudc thai nong nghiép
(chan nuoi) va cong nghiép (chu yéu ché bién
thiy san). Diéu nay cho thiy, can kiém soat chat
nguodn thai, dong thoi ting cuong thu gom, xit ly
nudc thai sinh hoat va quan ly nuéc thai tir nuwdc
thai sinh hoat, nong nghiép, ché bién thuy san, két
hop duy tri hé théng quan trac dinh ky.

LOI CAM ON

Xin cam on So Tai nguyén va Mor truong tinh
Soc Trang (nay la So Nong nghiép va Moi trirong
thanh pho Can Tho) da cung cap dir liu; cam on
thay, co Pai hoc Can Tho, dic biét Ia thiy, co Bo
mon 1ii nguyén Nuoc, Khoa hoc Moi truong va
T4i nguyén thién nhién da huong dan lam nghién
curu nay.
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Abstract

This study assessed surface water quality in Soc Trang province from 2014 to 2024 using three
indices: WQI-VN, WAWQI and RTWQI. Data from 17 monitoring sites included pH, DO, BOD;,
COD, TOC, N-NH,", N-NO;, N-NO,, P-PO.*, coliform, total nitrogen and total phosphorus.
Results indicate that most rivers and inland canals are polluted by organic matter, nutrients and
microorganisms, with water quality generally rated as poor or fair, suitable mainly for navigation
or irrigation; the Hau river (NMO05) showed better quality. WQI-VN effectively captured temporal
variations, RTWQI provided more stable assessments, while WAWQI was stricter when
compared with QCVN 08:2023/BTNMT standards. These findings provide a scientific basis for
managing, protecting and improving surface water quality for domestic, agricultural and
aquaculture purposes.
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TAC DONG CUA HOAT BONG SAN XUAT NONG NGHIEP
0 VUNG DEM BEN VUON QUOC GIA TRAM CHIM VA
GIAI PHAP HAN CHE

binh Son An’, L& Diém Kiéu®"

'Hoc vién Cao hoc nganh Khoa hoc - Moi truong Iop A1K12, Truong Pai hoc Pong Thap

?Khoa Nong nghiép, Tai nguyén va Moi truong, Truong Pai hoc Pong Thap

"Email: ldkieu@dthu.edu.vn

TOM TAT

Nghién ctru nham danh gia tac dong ctia cac hoat dong san xuit nong nghiép dén Vuon Qudc gia
Tram Chim va dé xuat gidi phap han ché bang phuong phap khao sat truc tiép 120 ho dan & 6
xa/thi tran viing dém tir thang 5/2024 dén thang 12/2024. Két qua da ghi nhan, trong trot c6 ty 1é
co céu sinh ké cao (64,1% ho dan duoc khao sat), tiép dén la chan nuoi (15,83%) va nuoéi thiy san
(11,67%). Hoat dong san xuat cé ty suat thu nhap/chi phi cao 1a nuéi yén (20,9%), nudi tom cong
nghiép va ca den (9,7%), trong khi cac hoat dong trong trot lai co ty suat nay thap (0,17 - 3,66%).
Tac dong ctia cac hoat dong san xuat nong nghiép dén moi truong va Vuon Quoc gia 1a st dung
luong phan bon cao nhu: Canh tac sen, kiéu, 6t, dua hau, lda 3 vy; stt dung thudc bao vé thuc vat
cao nhu: Canh tac thanh long, ciy an trai, sen, mit, lua 3 vu; xa nwéc thai va bun thai chua qua x
1y & hoat dong nuoi thily san nong ho, ddc biét 1a nuoi tom nudc lo. Vi vay, can cé giai phap phat
trién cac hoat dong san xuat lda 2 vu, sen, xoai, 6t va rau mau theo phuong thic nong nghiép hiru
co, VietGAP, két hop xen canh va canh tac thong minh nhiam han ché sit dung phan bon va thuoc
bédo vé thuc vat héa hoc. Phat trién cac mo hinh nuéi ca den, ca trang, c4 chinh va thuc hién tot
cong tac quan ly nuoc cap, nuoc thai va bun thai. Han ché cac hoat dong san xuat nong nghiép
gay tac dong nhiéu dén moi truong va c6 loi nhuan thap nhu: Canh tac lua 3 vy, dua hau, thanh
long; nuoi €ch, luon va tom nudc lo.

Tt khoéa: Hoat dong sin xudt nong nghiép, tic dong dén moi truong, viung dém, Viron Quoc gia

Tram Chim.

1. BAT VAN BE

Vuon Quéoc gia (VQG) Tram Chim co6 téng
dién tich viung 16i 7.313 ha, 1a mot mau chuén sinh
thai dat ngap nudc tiéu biéu ctia ving Déng Thap
Muoi & dong bang song Ctru Long (PBSCL). VQG
Tram Chim duoc cong nhan la khu Ramsar thi 4
ctia Viet Nam va tht 2.000 ctia thé giéi vao nam
2012, tr& thanh mot trong nhitng vung dat ngap
nudc cé tAm quan trong quoc té trong viéc bao ton
sinh canh cta cac loai chim nudc [1]. VQG Tram
Chim khong nhitng thuc hién chitc ning bao ton
da dang sinh hoc (PDSH) ma con 1a noi c6 anh
huéng dén sinh ké cta trén 46.000 ho dan sinh
song trong khu vuc ving dém, khai thac cac tiém
nang von c6 cho san xuat va du lich sinh thai.

Song song voi viéc phat huy cac loi ich vé kinh té,
van hoa va xa hoi thi ap lyc ctia cac hoat dong sinh
ké lén cac ngudn tai nguyén, DPDSH va moi truong
ciing 1a nhitng van dé can phai xem xét [2].

Dé co6 thé phong ngtra va gidm nhe su tac
dong tiéu cuc dén VQG, Uy ban Nhan dan tinh
boéng Thap da ban hanh Quyét dinh s6 1037/QD-
UBND.HC ngay 5/10/2015 xac dinh dia gioi hanh
chinh cho viing dém VQG Tram Chim (nam tiép
giap voi vung 16i) c6 dién tich la 16.858 ha, bao
gom 13 ap ctia 7 xa/thi tran [3]. Mac du ranh gioi
hanh chinh cta ving dém VQG Tram Chim da
duoc x4ac dinh, tuy nhién cac hoat dong dau tu va
phat trién kinh té - xa hoi ving dém trong do trong
tam la cac hoat dong san xuat nong nghiép van

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 9/2025 91



KHOA HOC & CONG NGHE

chua that su theo huéng bén vimg va giam tac
dong dén VQG, nhat 1a cac hoat dong sinh ké ctia
nong ho. Nguyén nhan 1a do van con thiéu cac co
s& khoa hoc va thuc tién lién quan dén luan cu
khoa hoc vé su tac dong ctia cac hoat dong sinh ké
dén VQG. Nhimng luan cit nay sé 1a co so dit lieu dé
c6 thé xac dinh cac loai hinh sinh ké va chuong
trinh phat trién kinh té - xa hoi phu hop va that su
hai hoa véi cong tac quan ly va bao ton & viung 16i
VQG Tram Chim, phtt hop v6i chién luoc phat
trién cta dia phuong va quoc té. Nghién ctu nay
duoc thuc hién nham xac dinh duoc co s& khoa
hoc va thuc tién vé tac dong ctia cac hoat dong
kinh t€ nong ho va trong tdm céac hoat dong san
xuat nong nghiép cua vung dém dén VQG Tram
Chim, @é xuat duoc cac giai phap phat trién nong
nghiép bén vitng cho viing dém, dong thoi han ché
duoc nhimg tac dong dén VQG Tram Chim.
2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap thu thip di lieu

Thu thap dir lieu tht cap vé tinh hinh phat
trién kinh té - xa hoi cia nguoi dan vung dém caa
VQG Tram Chim theo Quyét dinh so6 1037/QD-
UBND.HC [3] bao gom: Thi tran Tram Chim va 5
x4 la Pha Tho, Pha Thanh B, Pha Hiép, Phu Duc,
Tan Cong Sinh tir cac co quan, ban, nganh cua
huyén Tam Nong va cac xa vung dém cua VQG
Tram Chim.

Thu thap dir lieu vé diac diém cta hé thong
quan ly thily van va phuong thitcc quan ly thiy van
ctia VGQ Tram Chim trong khoang thoi gian gan
day.

2.2. Phong vin khao sat cac mo hinh sinh ké
va hoat dong san xuit néng nghiép

Lap phiéu khdo sat v6i cac thong tin chinh vé:
(1) thong tin chung vé nhan khau hoc, (2) dac
trung san xuat nong nghiép va hiéu qua kinh té;
(3) hién trang stt dung hoéa chat trong canh tac
nong nghiép, (4) phuong phap quan ly chat thai
(rac thai va nudc thai) cta cac hoat dong sinh ké
nong nghiép trong nam 2024.

Hoat dong thu thap so lieu duoc thuc hién
thong qua hinh thitc phong van truc ti€p (phong
van vién khai thac thong tin truc tiép tai timg ho,
ghi nhan thong tin truc ti€p lén phiéu phong van).

S6 ho dan duoc phong van tai 6 xa/thi tran cua
viung dém VQG Tram Chim duogc tinh toan dua
trén cong thic ctia Yamane (1967) [4], cu thé nhu
sau:

_ N
1+Nxe?

Trong do: n 1a kich thwéc mau can xac dinh; N
1a quy mo téng thé; e 1a sai so6 cho phép. Thuong 3
ty 1é sai s6 hay stt dung 1a: + 01 (1%), + 0,05 (5%), =
0,1 (10%). Nghién ctru nay chon sai s6 10% dé xac
dinh s6 h¢ dan khao sat. Vi vay, voi so6 ho gia dinh
ctia khu vuc viing dém 1a 46.762 [5], s6 ho dan can
khao sat 1a 100 phiéu, da khao sat 120 ho dan. Daoi
tuong phong van la cac ho dan dang thuc hién cac
hoat dong tréng trot, chan nuéi, nuoi trong thuy
san, tiéu tha cong nghiép, khai thac tai nguyén tu
nhién va dich vu tai khu vuc c6 tac dong dén VQG
Tram Chim (bao gom ving dém VQG Tram Chim
theo Quyét dinh s6 1037/QDb-UBND.HC [3] va
khu vuc lién ké thuoc cac xa vung dém). Phan bo
cua vung dém ctia VQG Tram Chim va vi tri khao
sat sinh ké nong ho duogc thé hién ¢ hinh 1.

Hinh 1. Ban @b vi tri cac diém phoéng vdn nguoi
dan tai ving dém VQG Tram Chim

2.3. Phuong phép phan tich va xtt ly s6 lieu

231 Phuong phdp tinh co cidu thu nhap va
hiéu quad kinh t€ cua hoat dong sin xuat nong
nghiép

- Co cau thu nhap cta cac hoat dong san xuat
nong nghiép sé phan anh ty trong dong gop caa
timng loai hinh hoat dong san xuét nong nghiép vao
téng thu nhap cta nhimg ho dan duwoc khao sat.
Két qua phan tich co thé cho thay vai tro cia timg
hoat dong san xuat trong co cau sinh ké va mutc do
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tac dong dén phat trién kinh té dia phuong. Co ciu
thu nhap duwoc tinh theo coéng thic:
T. = = x 100%. Trong do: T, la ty 1& (%) co cau thu

nhap tll’ hoat dong san xuat nong nghiép i; [, 1a
téng thu nhap tir hoat dong san xuat nong nghiép
i; I+ 1a tong thu nhap cta tat ca cac ho dan tie moi
hoat dong san xuat nong nghiép duoc khao sat &
vung nghién ctu [6].

- Ty suat thu nhap va chi phi dau tu ctia mot
hoat dong san xuat nong nghiép dugc tinh theo
cong thic: TS = — x 100, Trong do6: TS 1a ty suat

thu nhap trén Chl ph1 dau tu; TN 1a téng thu nhap
thu duoc tir hoat dong san xuat nong nghiép (trieu
déng/ha); CP 1a téng chi phi dau tu cho hoat dong
san xuat nong nghiép (triéu déong/ha) [6].

2.3.2. Phuong phdp tinh lirong hoat chat thuéc
bdo vé thuc vat s dung

Luong hoat chat thudc bao vé thuc vat (BVTV)
duoc nong ho st dung trong trong trot duoc danh
gia cho téng cac dang hoa chat stt dung nhu thudéc
trir sau, thuoc diét nam, thuoc diét oc, thuoc diét
c0... Luong hoat chat duoc tinh dua vao cac thong
tin vé loai hoa chat dugc diéu tra nhu: Tén thuong
pham, liéu luong st dung trén dién tich canh tac,
s6 lan st dung trong mua vu canh tac. Liéu luong
ctia timg loai hoat chat (kg a.i/ha) duoc tinh theo
cong thuc: A, = P,; x L. Trong do: A, 1a liéu luong
hoat chat (kg a.i/ha); P, 1a ham luong hoat chat
bén trong san pham theo tén thuong mai (kg/L)
hoidc (kg/kg); L 1a lwong thudc st dung trén mot
ha (I./ha) hoac (kg/ha).

2.3.3. Phurong phap phéan tich va xit Iy so liéu

S6 lieu sau khi thu thap va diéu tra duoc phan
tich bang phan mém SPSS Statistics for Windows,
Version 22.0 IBM Corp., Armonk, MY, Hoa Ky)
nhu thong ké mo ta dé xac dinh trung binh va tan
suat. Téng hop so lieu va vé biéu dé bang phan
mém Microsoft Excel 2019.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém nhan khiu hoc va thu nhap

Thuc hién phong van 120 ho dan tai cac xa
vung dém ctia VQG Tram Chim véi ty 1é nam va ntt
gan bang nhau, trinh d6 hoc van ctia nguoi dan
duoc khao sat va ty 1é nam, nit trong nhan khau
cling gan twong dwong voi nhau. Trinh do hoc vin
ctia nguoi dan duoc khao sat va téng nhan khau caa
120 ho gia dinh khong cao, véi 26,7% nguoi duoc
phong van c6 trinh do 1op 10 - 12 va ty 1é nguoi dan
6 trinh do trung hoc phé thong va gido duc chuyén
nghiép ctua nguoi dan duoc khao sat, 30% téng
nhau khéu ctia 120 ho gia dinh. Nguyén nhan 1a do,
ty le thanh thi€u nién bo hoc trong do tudi 6 - 18
tudi kha cao, voi 17% (n = 80). Diéu nay sé dan dén
nhiéu kho khan trong tiép thu nhing tién by khoa
hoc khi thuc hién cac mé hinh phat trién kinh té
theo huong bén vimg va han ché tic dong dén
VQG. Nguoi dan duoc diéu tra & khu vuc nghién
citu c¢6 muac thu nhap trung binh la 14.156.233
dong/thang (Bang 1), cao hon so véi mic thu nhap
trung binh ctia Viét Nam, khu viec PBSCL va tinh
béng Thap, voi thu nhap lan luot 1a 4.637.000,
4.077.000 va 4.547.000 déng/thang [7]. Tuy nhién,
c6 su chénh léch thu nhap gitta cic nhém trung
binh khoang 30 lan, phan anh su phan hoa giau
nghéo tai khu vuc nghién cttu, nguyén nhan mot
phan 1a do 4nh hudng cta sinh ké ctia ttmg ho dan.

Bang 1. Dic diém chung vé nhan khiu va thu nhap ciia nhimg ho dan duoc khao sat
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e ) Nguoi dan dugc khao sat Nhan khau trong 120 ho
Dac diém ctia nguoi dan
N % N %
Gioi tinh Nam 67 55,83 236 50,32
N@ 53 44,17 233 49,68
Trinh do hoc van Khong di hoc 13 10,8 32 6,83
Tiéu hoc 50 41,7 171 36,46
Trung hoc co s& 25 20,8 125 26,65
Trung hoc phd thong 15 12,5 65 13,86
Trung cap, cao dang, 17 14,2 57 16,20
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dai hoc
Ty lé thanh thiéu nién (6 - 18 tudi) (N = ] ] u 175
80) bo hoc (%) ’
Khoa}ng dao Trung binh Khozing dao Trung binh
dong: dong:
Tubi 15-79 33,5 0-96 33,8
A A A 41.603.088 -
Thu nhap (dong/ho dan/nam) 813.638.730 396.634.200

3.2. C4u trac sinh ké & viing dém ctia VQG
Tram Chim

Theo két qua diéu tra, trong trot (cay hang nim
va cay lau nam) chiém ty lé 16n nhat trong co cau
sinh ké tai ving dém VQG Tram Chim (64,1%, 120
ho dan), tiép dén la chan nuoi (15,83%), sau do 1a
nudi trong thay san (11,67%), kinh doanh nhé
(11,67%), khai thac tai nguyén thién nhién (9,17%) va
thap nhat 1a tiéu tht cong nghiép (1,67%) (Hinh 2).
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Trongtrot  Khaithic sit  Nudi trong  Chan nudi
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o
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=)

Dich vy Tiéu thi cong
nghiép
Hinh 2. C4u truc sinh ké va thu nhap tai khu virc
nghién ctu (N = 120)

Téng dién tich dat nong nghiép cia cac mau
khéao sat duoc thong ke 1a 338,87 ha, trung binh
3,03 ha/ho dan (Hinh 2). Trong co cau téng thu
nhap ctia mau khéo sat, mic do dong gop cta cay
hang nam va nuoéi tréng thay san chiém ty 1é cao
nhat, lan luot 1a 43,08% va 29,27%. Thiy san c6 14
ho tham gia khéo sat, voi tong thu nhap 1a 23.302
trieu dong, chiém 29,27% téng thu nhap. Nudi
trong thuy san tai khu vuc nghién cttu kha da
dang, s6 ho nuoi ca den (ca 16c, ca sic, ca tré) va
ca trang (ca tra, ca vo dém, ca chot, ca diéu hong)
chiém ty 1é cao nhat, 1an luot 1a 41,9% va 29%, tuy
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nhién véi quy mo6 moéi ho nho, tir 500 - 1.000 m?,
tiép dén 1a tom (29%) va nho nhat 1a ca chach lau
(3,2%). Doi voi tom, nguoi dan nuodi tham canh tom
cang xanh va tom thé chan trang & quy moé cong
nghiép va ban cong nghiép, cac mé hinh nudéi hau
hét déu st dung thirc an cong nghiép. Trong do,
nuoi ca chinh va ca heo duéi dé theo mo hinh 16ng
& song 1on, nuoi luon co ty 1é thu nhap/chi phi cao
hon cac mo hinh nuéi cac d6i twong thiy san khac
(Hinh 3).

Thu nhap tir trong trot 1a 38.266 trieu déng
(Hinh 2), chiém 48,06% téng thu nhap. Doi voi cay
hang nam tap trung lua 2 vy, lua 3 vy, 6t, kiéu, dua
héu, sen va rau mau khac (b6 ngét, dau bap, khé
qua, bi dao, ca tim va rau thom). Dién tich chi yéu
la trong lua 2 - 3 vu va déng gop thu nhap khoang
19,91% téng thu nhap ctia mau diéu tra. Cay lau nam
c6 dién tich nho, cht yéu la mit, thanh long, dita
Xiém, Xoai va cac loai cay an trai khac, voi thu nhap
chi chiém 4,99% tong thu nhap ctia mau khao sat.
Trong @0, ty 1& thu nhap/chi phi ctia canh tac mit,
sen, x04i, 6t cao hon cac ddi twong cay trong khac,
ty Ié nay & laa 2 vu cao hon ¢ lua 3 vu (Hinh 3).

Hoat d6ng chan nuoi cé 19 ho, cho thu nhap
la 5.241 trieu déong (Hinh 2), dong goép 6,58%
trong téng nguon thu nhap ctia mau khao sat
gom: Nudi bo, vit, yén, dé, heo nong ho va heo
gia cong. Khai thac tai nguyén nhu luc binh, ca,
ran hé hanh, co chi c6 thu nhap 1.349 triéu
déng, chiém 1,69% téng co cau thu nhap. Ty lé
thu nhap/chi phi cia mo6 hinh nuoéi yén 1a cao
nhat trong tit cd cac kiéu hinh sinh ké nong
nghiép, tuy nhién mo6 hinh nay ciing yéu cau chi
phi dau tu va ky thuat cao, ti€p dén 1a nuoi heo &
quy mo6 néng ho (Hinh 3).
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Ty 1¢ ho dan (%)

Co chu thu nhap (%)

Ty suét thu nhap/chi phi (14n)

l.Lia3vy | 22,50 ] 0,61
2.Laa2 vy 25,00 | 10,45 0,790
3.0t 7.50 2,74 1,570
4. Kiéu | 17,77 0.6
5. Dua hiu L67[ ] 0,31] 0.17]
6. Sen 0,83]] 1,61'
7. Rau mau khac 5,83 0,81 1,25
8. Mit 5,83 2,82
9. Xoai Dai Loan 5,83 0,78H 1,08'
10. Xoai cat Hoa Lc [2,50] 0,63 1,56
11. Thanh long 1.67_] 0.38]] 0.30]
12. Dira xiém 0.08| 0.35]
13. Céy 4n trai khac o,z9H 1,42
14.Bo 0,22
15. Vit 2,29
16. Yén 0.83[] 1310
17. Dé 1,67 ] 0.02]
18. Heo nha 5,00 153 ]
19. Heo gia cong 2,50 1,20 |:|
20. Tom cong nghi¢p 2,50 | 11,84 |
21. Tom ban cong. .. 2,50
22. Cé tréng 5,00 3,86
23. Cé den 16,41 |
24. Cé heo dudi d6 1dng 0,83]] 0.62[]
25. Cé chinh 1ong 0,83/ | [[3.94 ]
26. C4 chach ldu 0.83] | 0,19
27. Ech 0,83H 2,16
28. Luon 0,83 0.21]

Hinh 3. Ty 1& ho dan, co cdu thu nhép va ty sudt thu nhap/hi phi cta cac loai hinh sinh k& nong nghiép &
viing dém VQG Tram Chim

3.3. Tac dong ciia cAc mo6 hinh sinh ké nong
nghiép dén VQG Tram Chim

3.3.1. Tic dong cua cdc mo hinh trong trot
- Thurc trang st dung phéan bon va thuoéc BVTV

Nhitng nong ho trong trot duoc khao sat cha
yéu st dung phan bon vo co. Luong phan bon
trung binh duoc st dung tai khu viee nghién ctru la
1.415 kg/ha/nam. Trong d6, mo hinh trong sen 1a
stt dung nhiéu phan bon nhat, tiép dén la kiéu, ot,
dua hau. Lwong phan boén st dung trong canh tac
laa 2 vu chi bang 60,15% so véi canh tac lua 3 vu.
Mo hinh canh tac thanh long va dtra xiém st dung
phan bon thap hon so voi cac loai cay trong khac.
Nhin chung, nguoi dan tai khu vuc nghién ctu s
dung luong phan bon cho cay trong cao hon 1,88
lan so v6i mutc trung binh ctia ca nudc nam 2020
(753,0 kg/ha/nam) [8], ngoai trix canh tac xoai,
thanh long va dira xiém (Hinh 4). S& dung cac loai
phan boén hoéa hoc nhiéu sé gay ra téon du anh
huéong dén chat luong moi truong dat, nuoc,
khong khi va da dang sinh hoc ctia hé sinh thai
nong nghiép. Hau hét dieén tich canh tac nong

nghiép duoc khao sat déu tap trung trén céac tuyén
kénh va song chinh dan vao cac cong ti€ép nhan
nuoc cta VQG Tram Chim nén luong chat thai ti
cac khu vuc canh tac c6 thé phat tan va lan truyén
dén cac viung dat ngap nudc trong khu vuc, trong
d6 c6 VQG Tram Chim. Vi hiéu suat stt dung phan
bon trung binh chi dat 30 - 40% phan dam, 40 - 45%
phan lan va khoang 40 - 50% phan kali tuy theo dac
diém dat, giong cay trong, thoi vu, phuong phap
bon, loai phan bon [9]. Trong d6, kha ning hap
thu dam (N) cta cay lua trén rudéng chi dat khoang
30 - 40% téng lwong phan N duoc bon vao dat [10].

Luong thuoc BVTV duoc nguoi dan ¢ khu vuc
nghién ctru st dung trong tréng trot & nhom giong
cay trong trung binh la 12,65 kg a.i./ha/nam.
Trong do, luong thudéc BVTV sit dung nhiéu nhat
la trén thanh long, véi 25,698 kg a.i./ha/nam, ti€p
dén 1a céac loai cay an trai khac nhu sen, mit, lua 3
vu, thap nhat 1a dira xiém v6i luong thuoc BVTV 1a
1,05 kg a.i./ha/nam va la cay tréong duy nhat cé
luong thuéc BVTV thap hon so véi trung binh cia
ca nudc. Luong thuéc BVTV st dung cho hau hét
cay trong & vung nghién ctru déu cao (Hinh 4) va
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trung binh cao hon 8 14n so voi luong thuéc BVIV
trung binh cta Viéet Nam nam 2020 (1,58 kg
a.i./ha/nam) [8]. Thuoc BVTV gay ra nhimg tac
hai nghiém trong anh hudéng dén moi truong nudce,
ngan can su sinh trueong va ciu truc cta hé sinh
thai thay vuc, gay hai dén cac nhom sinh vat, pha
vO cac mat xich quan trong trong luéi thic an cta
vung dat ngap nuoc [11], lam nguén nudc mat gia
tri st dung [12]. Bén canh d6, phan lon cac hoat
chat trong thudc trir sau, thuoc diét nam, thudc trie
0, thuoc diet 6c dang st dung tai dia phuong déu
c6 muc do doc tir nguy hiém it dén nguy hiém cao
[13]. Du luong thuéc BVTV sé gay ra nhimg tac
hai cho con nguoi, cay trong, vat nudi va moi
truong khac [14].

OPhan bon (kg/ha/ndm) Thubc BVTV (kg a.i/ha/nim) 30
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Hinh 4. Luong phan bon va thuéc BVTV sit dung
cho céc loai cay trong tai khu vuc nghién ctru

Luong phan bon va thuoc BVTV khong duoc
cay trong nhu laa va sen hap thu & ving dém c6
nguy co xam nhap vao vung 16i VQG Tram Chim
thong qua ngudn nudc thai tir dién tich canh tac.
Bén canh d6, tinh trang rita tréi do nudc mua chay
tran cting mang theo du luong ctia cac hoa chat
nong nghiép nay tir cac dién tich cay trong can vao
thily vuc va cac vung dat ngap nuoc. Trong do,
d4ang quan tAm nhat la mo hinh canh tac laa, vi day
ciing 1a moé hinh sinh ké c6 dién tich 16n nhat &
vung dém (Hinh 3) va cting c6 lwong phan bon va
thuéc BVTV sit dung kha cao (Hinh 4). Vi tri cong
lay nuoc C1 ctia VQG duoc dat & vi tri phia Bac cta
khu vuc Al; cong C5 duoc dat & khu A2 va A4 lai la
cac khu vuc cé dién tich canh tac laa 3 vy, kiéu, mit,
ot (cac mo6 hinh c6é st dung luong phan bon va

thuéc BVTV cao). Tir nhitng két qua trén cho thay,
khé nang tac dong cua cac loai héa chat duoc st
dung trong canh tac nong nghiép dén chat luong
moi truong nudc va da dang sinh hoc cia VQG
Tram Chim 1a rat cao. Vi vay, can c6 nhimg giai
phap trong han ché viéc stt dung phan bon va thuoc
BVTV trong trong trot ctia nguoi dan & ving dém.

- Ric théi trong trong trot

BThuécBVTV

7
%
%ll I%

Tép trung Taptrung Taistkdung Bén
chung véi  riéng rac
réc sinh  thai ndng
hoat nghiép

80 EPhén bon
70 F7]

Zo | I
12 -J@

BO lai ruong Vit rakénh Dot
muong

Hinh 5. Cac hinh thitc xtt ly rac thai nong nghiép
(=77)

Két qua khao sat vé quan ly rac thai trong
trong trot da ghi nhan, bao bi ctia phan bon va
thuoc BVTV & khu vuc nghién ctu duoc xt ly
bang nhiéu phuong thttc. Ddi voi bao bi phan bén,
cht yéu duoc nguoi dan tai st dung (61% nguoi
dan canh tac) va ban (28%), vi bao bi phan bén cé
thé st dung dé dung lua, trau va cac vat dung
khac. Tuy nhién, van c6 nguoi dan xit ly rac thai
nay theo phuong thic dot (24%), bo lai ruong (6%)
va vt ra kéenh muong (4%) (Hinh 5). Déi véi rac
thai 1a bao bi va chai thuéc BVTV, nguoi dan chu
yéu xtt ly theo phuong thirc dot (72% so6 ho dan co
phat thai loai rac nay), ban phé liéu (29%), bo lai
ruong (10%), bo & kénh muong (10%), tap trung voi
rac thai sinh hoat (11%) va tham chi la tai st dung
(1%), chi c6 22% ho dan tap trung rac thai nay &
khu vuc rac thai nong nghiép (Hinh 5). Két qua
trén cho thay, phan 16n nguoi dan & dia phuong
déu chua xit ly rac thai nong nghiép doc hai (chu
yéu la bao bi ctia thuoéc BVTV) dung phuong phap.
Nhimng phuong phap nguoi dan lya chon dé xur ly
rac thai sau khi st dung thuoc BVTV déu phat thai
cac chat doc hai vao moi truong nhu bo lai trén
déng ruong, kénh muong sé phat thai luong thudc
BVTV con lai trong bao bi vao méi truong, bao bi
nhua ciing 12 mot nguon 6 nhiém gay hai dén moi
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truong, da dang sinh hoc va stc khde ctia con
nguoi. Phuong thuc dot chu yéu duoc ap dung dé
xtt ly cac bao bi nhyra, phuong phap nay sé gay anh
hudng rat nhiéu dén moi treong va stc khoe cta
con nguoi, vi dot nhua 12 ngudn phat thai dioxin
chinh vao méi truong hién nay, dot nhua & nhiét
do dudi 1.000°C thi ham luong dioxin phat thai sé
tang khi nhiet do dot cang thap [15].

3.3.2. Nuéi trong thuy san

Nuoi tréong thay san la nhém hoat dong sinh
ké c6 ty suat thu nhap/chi phi cao, tuy nhién cac
hoat dong sinh ké nay ciing tiém 4n nhitng rui ro
nhat dinh, tic dong dén moi truong va da dang
sinh hoc ctia VQG. O hoat dong nuoi tom nudc lo
(tom thé chan trang), cac ho nuoi tom khoan
giéng ldy nudc ngam tir cadc via nudc ngam cd
(nuoc lo) @€ nuodi tom hodc bd sung mudi dé tao
d6 man phu hop cho nuoéi tom nuéc lo va nudc thai
nuodi tom khong duoc xir ly, xa thai truc tiép ra
kénh rach, lam gia tang d6 man ctia moi truong
nudc kénh rach trong ving, bién d6i manh mé moi
truong song von danh cho cac loai sinh vat nudc
ngot. Pay la van dé rat dang quan tam, co thé gay
anh huéng dén da dang sinh hoc va cac heé luy lau
dai khac cho cac hé sinh thai trong khu vye. Vi
vay, mo hinh nuéi téom nudc lo dang bi giéi han va
kiém soat ¢ tinh Dong Thap [16].

Hoat dong nuoéi ca chti yéu c6 quy mo nho voi
thirc an cong nghiép, hoa chat xt ly nudc, vac xin,
thuoc khang sinh, thuéc phong ngtra va diéu tri
bénh. Thitc an du thtra, cac hoa chat stt dung con
ton du va chat thai trong nudc ao nudi dugc phat
thai ra cac hé thong kenh, rach qua hoat dong thay
nuoc. Hoat dong thay nudc ctia cac ho dan nuoi
thuy san duoc khao sat cha yéu la dua vao triéu,
cong tac quan ly va xit ly nudc cap va nudc thai
chua duoc thyc hién. Bén canh d6, bun day caa
cac ao nudi phan lon ciing duoc hut va thai vao cac
kénh, rach hoac duoc st dung san 14p nhimg khu
vuc xung quanh. Pay la mét trong nhitng nguén
gay 0 nhiém moi truong va nhat 12 moi truong
nuoc, vi vay dia phuong can c6 nhimg giai phap
phat trién cac mo hinh nuoi thuy san bén ving va
xtr ly nudc thai nuéi thay san truéc khi thai ra
kénh, rach.

3.3.3. Chan nuoi

Két qua khao sat phuong phap xit ly chat thai
tir hoat dong chan nuoi ctia nguoi dan ving dém
cho thay, phan thai tir cac hoat dong chan nudi ctia
nguoi dan vung dém duoc quan ly kha tot. Phan
thai tir nuo6i bo dugc ban (25% ho nuodi bo), i phan
lam biogas va phan bon cho cay trong (50%), 25%
ho nuoéi bo con lai chan tha te do nén khong thu
gom va xtt ly phan. Dai véi ho nuoi de, nguoi dan u
hoac ban phan dé lam phan bon cho cay trong.
Chat thai chan nuoi heo ciing xtr Iy bang phuong
phap biogas, déi voi ho dan nuoi gia cong quy mo
16m, nuoc thai sau hé thong biogas sé dugc dua
qua cac bé ling va bé canh quan. O cac ho nuoi vit,
hinh thttc nuoi vit chay dong khong xtt Iy chat thai.
béi véi hinh thic nuéi vit biang cach bao rudng,
chat thai cta vit duoc thu gom cho ca an hodc lam
phan bon. Piéu nay cho thdy, cac hoat dong sinh
ké nuoi gia stc va gia cam & vung dém da ap dung
cac phuong thic quan ly chat thai kha tot, it gay
tac dong dén moi truong va da dang sinh hoc cta
VQG Tram Chim.

3.4. Giai phéap han ché nhing tac dong ctia san
xuit néng nghiép cta néong ho & ving dém dén
VQG Tram Chim

Két qua diéu tra 120 ho dan & cac xa ving dém
VQG Tram Chim cho thay, cac hoat dong san xuat
nong nghiép chi€ém co cau thu nhap chinh & dia
phuong. Tuy nhién, luong phan bon va thudc
BVTV duoc nguoi dan st dung cho hau hét cac
loai cay trong déu & mutc cao hon so voi trung binh
& Viéet Nam. Bén canh d9, tinh trang quan ly chat
thai trong nong nghiép nhu chat thai ran va nudc
thai tir nuoi thiy san chua duoc thuc hién tot. Vi
vay, da dé xuat nhimg giai phap trong phat trién
cac hoat dong san xuat nong nghiép & vung dém
ctia VQG Tram Chim theo huéng bén viing.

3.4.1. Gidi phap cho hoat dong trong trot

- Phat trién mo hinh lua 2 vu, ting dién tich
canh tac laa thuc hién theo dé 4n 1 triéu ha lua
chat luong cao [17], lua 2 vu két hop voi mo hinh
vit chay déng va lua hiru co gitp han ché st dung
phan bon va thuéc BVTV hoa hoc, han ché phat
thai khi nha kinh, gitt moi truong sinh thai cho séu
dau do.

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 9/2025 97



KHOA HOC & CONG NGHE

- Phat trién mo hinh canh tac laa 2 vu két hop
voi khai thac cac loi thé vé nguén nudc va ngudn
loi thily san ty nhién vao mua lia nhu dan du, trir va
nuodi thiy san nham nang cao gia tri san xudt trén
moi don vi dién tich dat va giup bao vé da dang
sinh hoc cac loai thay sinh vat cho dia phuong.
Bén canh do, con giup cai thién moi truong dat va
giam mam bénh, c6 thé han ché duoc viéc st dung
phan bon va thuoc BVTV trong vu canh tac ti€p
theo. Ngoai ra, co thé két hop véi canh tac laa,
nuoi thay san mua la véi du lich trai nghiém va
hoc tap cong dong dé ting thu nhap cho nong ho
canh tac laa va day cing 1a loai hinh sinh ké duoc
khuyén khich ¢ dia phuong.

- Canh tac sen ciing 12 moé hinh canh tac ¢ diéu
kién ngap nudc nén co thé phat trién trén cac dién
tich canh tac lta vao mua lit va nuoéi ca. Trong sen
cling c6 loi nhuan cao hon gap hai lan so voi canh
tac lua 2 vu, lai co thé két hop véi nuoi thay san.
Sen ciing 1a cay trong ban dia & dia phuong, dic
biet 1a gan két voi hoat dong du lich sinh thai va
phat trién cac san pham ché bién dic thu tir sen dé
g6p phan ting thém cac san phidm du lich sinh
thai, tang kha nang thu hut du khach dén voi dia
phuong. Tuy nhién, luong phan boén va thudc
BVTV & mo hinh nay nhiéu va cao hon mé hinh
canh tac lda 3 vu. Vi vay, khi canh tic sen, can
hudng téi canh tac hitu co, hoac giam lwong phan
bon va thuoc BVTV st dung. Nén ap dung mo
hinh xen canh gitta lda 2 vu va sen vao mua la dé
han ché bénh cho sen va han ché dugc luong
thuoc BVTV stt dung.

- Cay tréng lau nam c6 thé xem xét phat trién
la xoai cat Hoa Loc (c6 thuwong hiéu lau doi cia
tinh), mit; bén canh dé cay rau mau va ot cing cé
voi hiéu qua kinh té cao khoang 2 14n so véi canh
tac laa, co thé canh tac xen canh trén dién tich
canh tac laa. Tuy nhién, cac hoat dong canh tac
nay déu st dung lwong thudc BVTV cao. Vi vay,
can c6 dinh huéng phat trién mo hinh theo huéng
giam luong thuéc BVTV sit dung.

- Theo két qua phan tich vé hiéu qua kinh té,
luong phan bon va thuéc BVTV stt dung thi khong
nén phat trién cac mo hinh canh tac kiéu, dua hau,
thanh long va dita. Tuy nhién, khi c6 dau ra 6n
dinh thi van c6 thé phat trién moé hinh trong dita

xiém do luong phan bon va thuéc BVTV cho cay
trong nay rat thdp va la cay tréng can nén it anh
huong dén VQG.

Khi phat trién cac mo hinh canh tac & khu vuc
nghién cttu, can chu y phat trién theo hudng
VietGAP, han ché st dung phan bon va thudc
BVTV hoa hoc, tang cuong dién tich nong nghiép
hitu co, két hop voi du lich sinh thai, du lich trai
nghiém két hop va hoc tap cong dong nhim nang
cao nhan thic vé bao vé moi truong, bao ton
DDSH va tang thu nhap cho noéng ho.

3.4.2. Gidi phdp cho hoat dong sinh k€ nuoi
thuy san va chan nuoi

- Sinh ké vé thity san, mé hinh nuoi ca den
dang duoc nhiéu ho dan 4p dung va cé ty suat thu
nhap/chi phi cao (9,7%), can khuyén khich phat
trién, vi cac loai ca den co kha nang tim thic an tw
nhién t6t hon hon c4 trang. Cac mo hinh nuoi thiy
san khac ciing c6 hiéu qua kinh té tuong doi nhu:
Nudi c4 trang, ca chinh long, nuoi heo ho gia dinh
cho hiéu qua kinh t€ cao hon so v6i hau hét cac
hoat dong trong trot, vi vay nén tiép tuc thuc hién.
Tuy nhién, d6i voi bat ctt mo hinh nuoi thily san nao
ciing can huong dén viéc ap dung cac bién phap
khoa hoc ky thuat trong quan ly tot nguén nudc thai
va bun thai, cing nhu nhimg hoa chat st dung
trong qua trinh nuoi dé gitp bao vé moi truong va
da dang sinh hoc ctia VQG va phu hop véi dinh
huong phat trién kinh té€ - xa hoi cia dia phuong.

- Nuoi tom cong nghiép ciing c6 hiéu qua kinh
té tuong ddéng voi nuodi ca den, tuy nhién cac hé
thong nudi tom cong nghiép voi dién tich 1on nhu
nuoi tom thé nudc lo hién chua c6 giai phap quan ly
ngudn nuoc thai tot, sé gay anh hudng dén chat
lwong ngudn nudc va VQG Tram Chim, vi vy mo
hinh nay dang bi gi6i han va kiém soat, khong nén
tiép tuc phat trién. Bén canh d6, nhimg hoat dong
nuoi thiy san va chan nudi gia suc nhu: Luon, ca
chach 1au, ca heo dudi do, tom ban tham canh, éch,
bo, dé, heo gia cong va vit déu c6 hiéu qua kinh té
rat thap so véi nuoi cac doi tuong thiy san khac va
cling tiém 4n gay 0 nhiém moi truong nuoc, vi vay
c6 thé khuyén cdo nguoi dan khong nén tiép tuc
thuc hién cac hoat dong néng nghiép nay.

- Nudi yén c6 hiéu qua kinh té rat cao va
khong gay 6 nhiém moi truong, tuy nhién moé hinh
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nay lai yéu cau chi phi dau tu 16m, rti ro cao va ky
thuat nuoi phtc tap, vi vay rat kho dé nhan rong
mo hinh nay.

4. KET LUAN VA BE XUAT

Cac hoat dong san xuat nong nghiép chiém co
cau thu nhap chinh va trong tdm la cac hoat dong
trong trot. Trong do, lda c6 dién tich canh tac va
co cau thu nhap cao nhat, nhung ty suat thu
nhap/chi phi lai thap; nuodi tom cong nghiép va ca
den c6 co cau thu nhap va hiéu qua kinh t€ cao.

Hoat dong canh tac st dung phan bén cao nhu
sen, kiéu, ot, dua hau, lua 3 vu va st dung thudc
BVTYV cao la thanh long, cay an trai, sen, mit, lua 3
vu. Hoat dong nuoi thity san nong ho véi tan suat
thay nudc cao, khong xir Iy bun va nudc thai, dac
biét 1a tac dong ctia nuoi tom cong nghiép nuoc lo
gay hai truc ti€p dén moi truong nudc va cong tac
béo ton cia VQG.

bé phat trién nong nghiép bén ving va han
ché tac dong dén VQG, nén phat trién cac mo hinh
canh tac nong nghiép hiru co, VietGAP, két hop
xen canh va canh tac thong minh nham han ché st
dung phan bon va thuéc BVTV hoéa hoc ¢ cac hoat
dong san xuat laa 2 vy, sen, xo0di, 6t va rau mau.
Phat trién cac mo hinh nuéi ca den, ca trang, ca
chinh va thuc hién t6t cong tac quan ly nudc cap,
nudc thai va bun thai. Han ché cac hoat dong san
xuat nong nghiép gay tac dong nhiéu dén moi
truong va loi nhuan thap nhu canh tac laa 3 vy,
dua hau, thanh long; nuéi éch, lwon va nudi tom
nuoc lo cong nghiép.

TAI LIEU THAM KHAO

1. Ramsar (2024). Ramsar Sites Information
Service - Tram Chim National Park. https://rsis.
ramsar.org/ris/2000. Ngay truy cap 25/12/2024.

2. Pao Van Thang, Nguyén Van Hiép, Pham
Thi Thanh Trang, Nguyén Minh Lam, Vo Dinh
Long (2019). Vai tro cta cong dong trong phat
trién du lich sinh thai va bao vé moi truong Vuon
Quoc gia Tram Chim, Dong Thap. Tap chi Khoa
hoc Cong nghé va Thuc pham, 18(2): 89 - 98.

3. Uy ban Nhan dan tinh Péng Thap (2015).
Quyét dinh s6 1037/QD-UBND.HC ngdy
5/10/2015 phé duyét bao cdo xdc dinh vung dém
Vion Quoc gia Tram Chim.

4. Yamane, T. (1967). Statistics: An
introductory analysis, 2nd Ed., New York: Harper
and Row.

5. Cuc Thong ke tinh Déng Thap (2023). Nién
gidam Thong ké tinh Dong Thdp nam 2022, Nxb
Thong keé.

6. Téng cuc Thong ké (2023). Nién gidm
Thong ké nam 2022. Nxb Thong ke.

7. FAO - Food and Agriculture Organization
(2018). Guidelines for the measurement of
productivity and efficiency in agriculture. Cachia,
Franck. 10.13140/RG.2.2.31566.72006.

8. Bo Nong nghiép va PTNT (2021). Thuc
trang va giai phap quan ly st dung phan bon,
thuoc bao vé thuc vat va ving tréng, co s dong
g6i nong san tai cac tinh dong bang song Ctu
Long. Hoi nghi truc tuyén ngay 27/8/2021.

9. Truong Hop Tac (2009). Anh huéng cta
viec st dung phan boén dén moi truong.
https://www.mard.gov.vn/Pages/anh-huong-cua-
viec-su-dung-phan-bon-den-moi-truong-417.aspx.
Truy cap ngay 19/12/2024.

10. Cassman K. G., De Data S. K., Oik D. C,,
Alcantara J., Samson M., Descalsota J. and M.
Dizon (1995). Yield decline and the nitrogen
economy of long-term experiments on continuous,
irrigated rice system in the tropics, In: Soil
management: Experimental basis for sustainability
and environmental quality (eds. R. Lai. & B. A.
Stewart), CRC/Lewis Publisher, Boca Raton,
Florida, pp. 181 - 222.

11. Margni, M., Rossier, D., Crettaz, P., Jolliet,
0. (2002). Life cycle impact assessment of
pesticides on human health and ecosystems.
Agriculture, Ecosystems and Environment, 93, 379
- 392.

12. Phuong D. M., Gopalakrishnan C. (2003).
An application of the contingent valuation method
to estimate the loss of value of water resources
due to pesticide contamination: the case of the
Mekong delta, Vietnam. Infernational Journal of
Water Resources Development, 19(4) 617 - 633.

13. WHO (2019). WHO recommended
classification of pesticides by hazard and

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 9/2025 99



KHOA HOC & CONG NGHE

guidelines to classification, 2019 edition. Geneva:
World Health Organization; 2020. Licence: CC BY-
NC-SA 3.0 IGO.

14. Ohkawa H., Miyagawa H., Philip W. Lee
(2007). Pesticide chemistry: Crop protection,
public health, environmental Safety. Wiley-VCH.
pp. 538.

15. Baca D., Monroy R., Castillo M., Elkhazraji
A., Farooq A., Ahmad R. (2023). Dioxins and

plastic waste: A scientometric analysis and
systematic literature review of the detection

methods. Environmental Advances, 13, 100439.
https://doi.org/10.1016/j.envadv.2023.100439.

16. Uy ban Nhan dan tinh Pdng Thap (2022).
Cong van so 380/UBND-KT ngdy 26/4/2022 vé
viec Ting cuong quan Iy nudi tom thé chan tring
trén dia ban tinh Pong Thap.

17. Thu teong Chinh phta (2023). Quyét dinh
s0 1490/QD-TTg ngdy 27/11/2023 phé duyét Dé
4n "Phat trién bén vimg mot triéu héc-ta chuyén
canh lia chat lrong cao va phat thai thap gan voi
tang trudng xanh vung dong bang song Cuu Long
dén nam 2030.

IMPACT OF AGRICULTURAL PRODUCTION ACTIVITIES IN THE BUFFER ZONE
ON TRAM CHIM NATIONAL PARK AND SOLUTIONS TO LIMIT

Dinh Son An’, Le Diem Kieu®

! Environmental Science Master’s Class KHMT-A1K12, Dong Thap University
?Faculty of Agriculture, Natural Resources and Environment, Dong Thap University
Abstract

The study aims to assess the impact of agricultural production activities on Tram Chim National
Park and propose solutions to limit it by directly surveying 120 households in 6
communes/towns in the buffer zone from May 2024 to December 2024. The results showed that
cultivation has a high rate of livelihood structure (64.1% of surveyed households), followed by
livestock farming (15.83%) and aquaculture (11.67%). Production activities with high income/cost
ratios were bird’s nest farming (20.9%), industrial shrimp farming and black fish farming (9.7%),
while cultivation activities were low (0.17 - 3.66%). The impact of agricultural production activities
on the environment and the National Park was the use of high amounts of fertilizers such as
lotus, shallot, chili, watermelon and 3-crop rice cultivation; high use of pesticides such as dragon
fruit, fruit trees, lotus, jackfruit, three-crop rice cultivation; discharge of untreated wastewater and
sludge in household aquaculture activities, especially brackish water shrimp farming. Therefore,
it is necessary to have solutions to develop two-crop rice, lotus, mango, chili and vegetable

production activities according to organic agricultural methods, VietGAP,

combining

intercropping and smart farming to limit the use of fertilizers and chemical pesticides; develop
models of raising blackfish, white fish and eel and implement good water supply management,
wastewater and sludge management. Limit agricultural production activities with a high
environmental impact and low profits, such as three-crop rice cultivation, watermelon, dragon
fruit, raising frogs, eels and brackish water shrimp.

Keywords: Agricultural production activities, environmental impact, buffer zone, Tram Chim

National Park.
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