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MUC LUC

NGUYEN VAN SON, TRAN THI THAO, TRINH THI VAN ANH.
Xac dinh giéng dua ludi (Cucumis melo L.) nang suét cao, chat
lugng tot ph hgp cho trong dua ludi cong nghé cao tai tinh Ninh
Thuan

TRAN QUANG PHU, DO QUANG VINH, NGUYEN QUOC THAI,
TRAN THI THU THOY, PHAM THI PHUONG THAO, LE THANH
TOAN. Hiéu qua cla cac hdp chat nano déi véi cay bénh héo ri
do ndm Fusarium oxysporum f.sp. cucumerinum gay ra trén cay
dua leo (Cucumis sativus L.)

NGUYEN THU HA, NGUYEN THI HIEN, NGO THANH SON. Xu
thé bign dong chéat hitu co va chat dinh dudng chinh clia dat cat
bién bi &nh hudng bdi kho han tai vung duyén hai Nam Trung bo

PHAM CHAU THUY, NGUYEN THU HA, NGUYEN THI HIEN.
Hién trang va gii phap gidm thiéu 6 nhiém mai truang khong khi
tai cac co sd chan nudi lgn trén dia ban tinh Thai Binh

LUC QUANG TAN, HA THI DUNG, NGUYEN QUANG CO,

NGUYEN THI LAN HUONG, CAO THI HUE. Nghién ctru thanh
phan hoa hoc va hoat tinh chéng oxy hoa cla tinh dau bac ha
Dong Van Elsholtzia winitiana var. dongvanensis Phuong

NGUYEN PHAN HANG, VU MINH TAN, NGUYEN THI KIM AN,
HOANG MINH QUAN, PHAM NGOC ANH, PHAM THI THU HA,
NGUYEN TRUNG BUC, NGUYEN THANH TUNG. Nghién ctru
bién tinh tinh bot chudi xanh bang phuong phap carboxylmethyl
hoa

DANG MAI THY, MAI THANH THOAI, LE THI CHUC PHUONG,

NGUYEN HA DANG HUY, DUONG THI PHUONG LIEN. Anh
hudng clia nhiét do sdy déi luu dén ham lugng polyphenol va
hoat tinh chong oxy hoa cla bot mit non va boét so mit
(Artocarpus Heterophyllus Lam)

LUU THI HA GIANG, VU VAN IN, KIM THI PHUGONG OANH.
Xac dinh da hinh nucleotide don khéng dong nghia (non-
synonymous snp) tiém nang lién quan dén tinh trang tang trudng
trén cac chép lai bang gidi trinh tu RNA-sequencing

LE ANH TUAN, NGUYEN VAN SO. Nghién ctu hién tugng pha
dudng hoa ngudn nudc tai tihh Hau Giang

NGUYEN VAN TAM. Nghién clru tiém nang va gidi phap phat
trién du lich néng nghiép trén dia ban huyén Trung Khanh, tinh
Cao Bang
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KHOA HOC CONG NGHE

XAC DINH GIONG DUA LUOI (Cucumis melo L.)
NANG SUAT CAO, CHAT LUONG TOT PHU HOP
CHO TRONG DUA LUOI CONG NGHE CAO
TAI TiNH NINH THUAN

Nguyén Vian Son® *, Tran Thi Théao?, Trinh Thi Van Anh!
Vien Nghién ciu Bong va Phat trién nong nghiép Nha Ho

TOM TAT

"Email: nguyenvson79@gmail.com

Nghién cttu duoc thuc hién tir thang 8 dén thang 10 niam 2024 nhim xac dinh kha nang sinh
trudng, nang suat va chat luong ctia 8 giong dua ludi trong trong diéu kién canh tac tng dung
cong nghé cao tai tinh Ninh Thuan. Thi nghiém duogc bé tri theo phuong phap khoi day da ngau
nhién (RCBD), lap lai 3 14n, voi 100 cay cho méi lan lap. Két qua cho thdy, cac giong co thoi gian
sinh trudong tir 73 - 88 ngay, kha nang sinh truéng tot, chong chiu sau, bénh kha va nang suat cao
tir 2,26 - 3,98 tan/1.000 m? ngoai ra, cac diac diém hinh thai va chat lwong qua phu hop véi thi
hiéu nguoi tiéu dung. Trong do, ba giong gom: Dé Pac Mat, Hoang Long va Huynh Long c6 kha
nang thich nghi t6t, nang suat va chat luong qua cao hon so voi cac giong con lai. So sanh hiéu
qua kinh té, giong Huynh Long cho hiéu qua cao nhat do c6 van ludi dep, chat luong tot, phit hop
voi thi hiéu nguoi tieu ding nén gia ban cao hon so voi 2 giong con lai. Do d6 c6 thé dua giong
Huynh Long vao co cau giong dua ludi cta tinh Ninh Thuan.

T khéa: Dura Iedi, giong, nang suat, chat lrong, cong nghé cao.

1. BAT VAN BE

Dua lw6i (Cucumis melo L.) thuoc ho bau bi
Cucurbitaceae, bd Cucurbitales, 16p Agnoliopsida
va nganh Magnoliophyta, 1a cay trong nhiét doi
c6 nguédn goc tir chau Phi [1 - 3]. Dua lud6i duoc
biét dén voi huong vi thom ngon, dam da, ham
luong calo va chat béo thap. Hon nita, dua ludi
con cung cip nguédn vitamin A quan trong, la
chat chong oxy hoa manh va t6t cho thi luc [4].
Dua ludi cing chta ham luong vira phai phtc
hop vitamin B va vitamin C, rat tot cho kha nang
mién dich ndi chung [5]. Trong 100 g dua ludi co
toi 3.382 UI vitamin A, dap tmg 68% nhu cau
vitamin A va 36,7 mg C dap tng 61% nhu cau
vitamin C hang ngay ctia moi nguoi. Nguodn kali
trong dua giup bai tiét, thai muodi nén an dua ludi
co tac dung gidm cao huyét ap [4], [6]. Hon nira,
day 1a mot trong nhimg loai trai cay chira nhiéu
beta-caroten, mot chat chong oxy hda hiéu qua.

Trong 1 g dua ludi co t6i 20,4 pg beta-caroten, gap
khoang 100 1an so véi tao, 20 1an so v6i cam va 10
lan so voi chuéi [7]. Tuy nhién, ham luong dinh
duong c6 trong dua ludi phu thuoc nhiéu vao
giong va ky thuat canh tac [8].

Ciing nhu cac loai cay trong trong ho bau bi,
dua ludi co thoi gian sinh treong ngan va nang
suat cao. Tinh Ninh Thuan duoc xem 1a tht pha
cta cay dua ludi, voi loi thé s6 ngay ning trong
nam nhiéu nén dua ludi trong tai day co nang
suat va chat luong cao hon & cac vung khac.
Hién nay, tai tinh Ninh Thuan da hinh thanh
nhiéu nong trai trong dua ludi chuyén canh tng
dung cong nghé cao voi quy mo 16n. Trong dua
luoi tng dung cong nghé cao cho phép diéu
khién nhiet do, &m do dat va khong phu thuoc
vao thoi tiét, nhat 12 mua; ngoai ra, c6 thé han
ché van dé sau, bénh lay lan gitp han ché st
dung thuéc hoéa hoc phong trir 1am ting hiéu qua
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KHOA HOC CONG NGHE

kinh té trong diéu kién san xuat dua luéi tham
canh. Tuy nhién, khé khan trong canh tac dua
ludi cong nghé cao tai tinh Ninh Thuén 1a van dé
chon giong. Hién nay, trén thi truong co rat
nhiéu loai giong dua lu6i khac nhau va cha yéu
la giong nhap noi. Do do, viec xac dinh duoc
giong dua lwdi cé nang suat cao, chat luong tot
pht hop diéu kién canh tac cong nghé cao tai
tinh Ninh Thuan 1a hét sttc can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Vat liéu nghién ctru gém 8 giong dua ludi:
TL3, bé bac Mat, Hoang Long, Hoang Ngan,
Hoang Ngan 23, AB Sweet Gold, Haruka va
Huynh Long. Pay la cac giong hién dang duoc
trong pho bién tai cac ving san xuat dua luoi
trong nudc. Trong do, 6 giong gdm: TL3, Dé Dac
Mat, Hoang Long, AB Sweet Gold, Haruka va
Huynh Long 1a cac giong nhap noi; 2 giong
Hoang Ngan, Hoang Ngan 23 duoc chon tao
trong nuoc.

2.2. Phuong phap nghién cttu

221 BO tri thi nghiém

Thi nghiém gom 8 giong dua. Cac giong
duoc b6 tri theo kiéu khoi day di ngau nhién
(RCBD) nhac lai 3 1an, méi 6 100 cay twong tmg
dién tich khoang 42 m?. Cac cong thic duoc gieo
trong voi mat do 2.400 cay/1.000 m?, khoang
cach trong 1,2 x 0,35 m, tuong tng voi mat do
trong 2,38 cay/m?.

2.2.2. Ky thuat canh tac

Cac bién phap canh tac ap dung theo Quy
trinh ky thuat trong dua ludi trén gia thé trong
nha mang ctua Coéng ty TNHH Nong Sinh Khang
Nguyén chuyén giao, dong thoi c6 diéu chinh, bé
sung theo diéu kién thuc t€ trién khai thi nghiém.

2.2.3. Cac chi tiéu va phuong phap theo doi

- Thoi gian sinh truéng qua cac giai doan:
Ra hoa, ra qua, tao luéi va chin hoan toan

+ Thoi gian ra hoa: Tinh tir luc trong dén
giai doan 50% s6 cay/0 c6 hoa dau tién no.

+ Thoi gian ra qua: Tinh tir luc trong dén
giai doan 50% s6 cay/0 c6 qua dau tién.

+ Thoi gian tao luéi: Tinh tir lac qua xuat

hién dén khi 50% s6 qua/o bat dau tao luoi.

+ Thoi gian qua chin: Tinh tir khi qua ngung
phat trién dén toan bo s6 qua/o6 chin hoan toan.

- Chiéu cao cay qua cac giai doan sinh
truéng: Moi giong do 5 cay x 3 1an 1ap lai

+ Chiéu cao cay giai doan ra hoa: Tién hanh
do chiéu cao cay khi 50% so cay c6 hoa.

+ Chiéu cao cay giai doan cay dat 23 - 25 1a
that: Tién hanh do khi cay c6 50% so6 cay co 23 -
2514 that.

- bac tinh qua:

+ Dang qua mo ta theo IPGRI (2003) [9]

+ Van lu6i: Panh gia cam quan vé do day
cua luoi, dang ludi.

+ Chiéu dai qua/chiéu cao (cm): Do bang
thudc kep, tinh tir dau dén cuéi qua; do 5 qua/o
x 3 lan lap.

+ Puong kinh qua (cm): Do bang thuéc kep;
do 5 qua/o x 3 lan lap.

+ Do day thit qua (cm): Khong bao gom vé
qua. Tinh tir phan dudi vé qua dén rudt qua.

+ Mau sic vé qua: Panh gia cam quan.

+ Mau sic rudt: Danh gia cam quan.

+ Mui huong: Panh gia cam quan.

+ Do Brix ctia qua: Do phan thit qua gitta vo
va rudt qua khi thu hoach qua, sit dung may do
Brix cam tay Atago (Nhat Ban) dé do, so luong
qua dé do: 5 qua/6/lan thu hoach.

- Cac yéu t6 cau thanh nang suit va nang
suat:

+ Khoi luong qua (g/qud): Can khoi luong
trung binh 10 qua/o.

+ Nang suat (tdn/1.000 m?: Can toan bo
qua & moi 6 thi nghiém dé xac dinh ning suat
thuc thu & thi nghiém. Tt nang suit 6 thi
nghiém quy d6i ra nang suat thuc thu 1.000 m?.

- Phan loai qua: Loai 1: Qua c6 khoéi luong >
1,2 kg, c6 hinh dang dep, luéi déu, khong nut
qua. Loai 2: Qua c6 khoi luong tir 0,8 - 1,2 kg, c6
hinh dang dep, luoi déu, khong nit qua hodic:
Qua c6 khéi lwong > 1,2 kg, c6 hinh dang di
dang, lwoi khong déu, nit qua.... Loai 3: Nhing
qua con lai.
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- Theo doi tinh hinh sau bénh hai: Tién hanh
diéu tra theo QCVN 01 - 38:2010/BNNPTNT
[10]. Tién hanh theo do6i tinh hinh sau, bénh hai
dinh ky 7 ngay/lan tai giai doan ap luc sau, bénh
hai cao nhat, theo déi 3 dinh ky lién tiép.

+ Doi voi sau hai: S6 mau diéu tra sau
hai/cong thitc/lan lap lai nhue sau: Diéu tra 10
cay lién ké/lan lap. Déi v6i cay non, dém so
luong cay, 14 bi hai; giai doan phat trién than, 14,
qua, dém s6 14, qua (non, banh té, gia) va so 14,
qua bi hai co trong diém diéu tra.

+ Doi voi bénh hai: S6 mau diéu tra/cong
thirc/lan 14p lai nhu sau: Doi voi bénh hai 14, qua:
5 day/lan lap lai. Dém s6 luong cay, 14, qua bi hai
trong diém diéu tra. Tinh ty le bénh va chi so
bénh theo cong thic:

Sé cay hoic 14, qua bibénh

Tilé bénh (%) = x 100

Tong so cay hodc 14, qua diéu tra

].N] + 3N3 + 5N5 +....I’1N,,

Chi sé bénh (%) = x 100

nN

Trong do6: N, 1a s6 (13, cay, ...) bi bénh & cap
1; N, 1a so (14, cay, ...) bi bénh ¢ cép 3; ... Nn la
so (14, cay...) bi bénh & cip n. N 1a téng s6 (14,
cay, ...) diéu tra. n 1a cap bénh cao nhat (cap 9).

Phan cap bénh hai trén 14, qua:

Cap 1: < 1% dién tich 14 bi hai hodc <5% dién
tich qua c6 vét bénh.

Cap 3: 1 - 5% dien tich 14 bi hai hodc tir 5 - 10%
dien tich qua c6 vét bénh.

Cap 5: > 5 - 25% dién tich 14 bi hai hoac tur 10 -
15% dién tich qua co vét bénh.

Cap 7: > 25 - 50% dién tich 14 bi hai hoac tir 15 -
20% dién tich qua c6 vét bénh.

Cap 9: > 50% dién tich 14 bi hai hodc > 20% dién
tich qua c6 vét bénh.

Bénh héo xanh vi khudn va bénh thoi qua
theo doi toan bo so cay/o0, dém s6 cay bi bénh,
tinh ty 1& % cay bi hai.

- Hiéu qua kinh té = Tong thu (nang suat
thuong pham x gia ban) - Tong chi [Phan bon +

Cong lao dong + giong + khau hao nha + cac loai
vat tu khac].

2.2.4. Thu thap va xir Iy so'liéu

S6 lieu theo doi duoc tinh toan phan mém
Microsoft Excel. Phan tich ANOVA trén phan
mém MSTATC. Phan hang cac mtc cta cac yéu
to va gitta cac nghiém thic theo Duncan véi o =
0,05 hoac 0,01.

2.3. Thoi gian va dia diém nghién ciru

Nghién cttu duoc thuc hién tir thang 8 dén
thang 10 nam 2024 tai huyén Nha Ho tinh Ninh
Thuan.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bic diém sinh trudng va phat trién cta
cac giong dua ludi thit nghiém

Két qua & bang 1 cho thay, thoi gian tir
trong dén thu hoach cua cac giong dua ludi dao
dong tir 73 - 88 ngay. Trong do, thoi gian tu
trong dén 50% so cay co6 hoa cai tir 31 - 36 ngay.
Cac giong nhu: TL3, Hoang Ngan, AB Sweet
Gold, c6 thoi gian tir trong dén 50% s6 cay co
hoa cai ngin nén thoi gian tir trong dén thu
hoach ciing ngan hon so véi cac giong con lai.
Giong Dé Dac Mat c6 thoi gian tir trong dén
50% s6 cay co hoa cai dai nhat (36 ngay) nén
thoi gian tir trong dén thu hoach ciing dai nhat
(88 ngay).

Chiéu cao cay giai doan ra hoa c6 su khac
nhau gitta cac giong dua luéi dem danh gia,
trung binh dao dong tir 85,9 - 115,0 cm. Trong
do, giong co chiéu cao cay giai doan ra hoa thap
nhat 1a AB Sweet Gold voi chiéu cao cay trung
binh dat 90,6 cm, giong c6 chiéu cao cay giai
doan ra hoa cao nhat la Hoang Long voi chiéu
cao cay trung binh dat 115,3 cm.

Chiéu cao cay giai doan 23 - 25 14 ciing co su
sai khac dang ké ctia cac giong tham gia thi
nghiém, trung binh dao dong tir 125,2 - 154,8 cm.
Trong do, gidng c6 chiéu cao cay trung binh giai
doan 23 - 25 14 thap nhat 1a Haruka (125,2 cm) va
giong co chiéu cao cay trung binh giai doan 23 -
2514 cao nhat la Huynh Long (154,8 cm).
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Béng 1. Thoi gian sinh truedng va mét s dic diém thue vat hoc cia cAc giong dura ludi trong vu he

thu nim 2024 tai huyén Nha Ho, tinh Ninh Thuan

Thoi gian tir gieo (ngay) Chiéu cao cay... (cm)
Tén giong S%é?é}sfﬁ ;é?gg(ﬁ Diis(t)z;sa Dén chin do(e}li;lira Giai doan
hoa qua 146 hoan toan hoa 23-251a
TL3 31 37 51 76 90,9 138,8
bé bac Mat 36 42 57 88 94,4 150,8
Hoang Long 32 39 53 79 115,3 164,2
Hoang Ngan 31 38 53 73 92,5 141,1
Hoang Ngan 23 33 39 56 81 91,8 146,5
AB Sweet Gold 31 38 54 77 86,2 127,9
Haruka 32 38 51 78 92,6 1254
Huynh Long 32 38 53 79 106,0 155,0
CV (%) 276 198 231 1,85 1,38 12
LSD, s 1,54 1,32 1,98 2,52 2,30 3,0

3.2. Pic tinh hinh thai qua cia cic giong
dua lu6i thir nghiém

Dua luoi ciing nhu nhiéu loai nong san khac,
ngoai ning suat cao, chat luong tot thi mau ma
phai dep nham dap tmg thi hiéu cta nguoi tieu
diing; cac chi tieu hinh thai qua lién quan dén
mau ma cta san pham dua ludi. Két qua danh gia
cac chi tiéu hinh thai qua cta cac giong dua ludi
trinh bay tai bang 2 cho thay, chiéu cao qua cta
cac giong thtr nghiém trung binh dao dong tir
12,9 - 20,9 cm, c6 su sai khac c6 y nghia thong ke
gitra cac giong thtr nghiém. Trong do, giéng co
chiéu cao qua nhé nhat 1a TL3 va Haruka, véi
chiéu cao qua trung binh dat 12,9 cm, giéng cé
chiéu cao qua 16n nhat la Hoang Ngan 23, voi
chiéu cao qua trung binh dat 20,9 cm.

Duong kinh qua trung binh dao dong tir 13,0
- 14,6 cm, c6 su sai khac khong dang ké gitra cac
giong nghién cttu. Trong do, giong cé duong kinh
qua nho nhat Ia Hoang Ngan, voi duong kinh qua
trung binh dat 13,0 cm; giong cé duong kinh qua

16n nhat 1a D€ Dac Mat, voi duong kinh qua trung
binh dat 15,6 cm.

Cac giong khac nhau c6 do day thit qua
chénh léch 16m, c6 su khac biét c6 y nghia gita
cac giong tham gia thi nghiém, trung binh dao
dong tir 2,3 - 3,4 cm. Trong do, giong c6 do day
thit qua cao nhat la giong AB Sweet Gold véi do
day thit qua trung binh 3,4 cm. Giong c6 do day
thit qua mong nhat 1a giong Hoang Ngan, vdi do
day thit qua 2,3 cm.

Céc giong dua ludi trong thir nghiém tuong
doi da dang vé mau sic vo qua, van ludi, mau sac
thit qua va do gion thit qua. Thi hiéu ctia nguoi
tieu dung hién nay tap trung nhiéu vao nhom
giong dua ludi c6 vo va thit qua mau vang, hinh
oval hodac tron, van luéi day dep, thit qua gion, cé
vi ngot thanh va khoéi lwong qua khong qua 16n
(khoang 1,5 - 1,8 kg); cac giong dua nhom nay
c6 gia ban cao hon so v6i cac giong vo qua mau
xanh. Trong 8 giong thit nghiém, 3 gidng co6 vo
qua mau vang (Hoang Long, Hoang Ngan va
Huynh Long), 4 giong c6 vo mau xanh (TL3, bé
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bac Mat, AB Sweet Gold va Haruka) va 1 giong
c6 vo qua mau vang nhat (Hoang Ngan 23). Hau
hét cac giong déu co van ludi day va ro nét,
ngoai trir hai giong duoc chon tao trong nudc
(Hoang Ngan va Hoang Ngan 23) c6 van luéi

thua. Mau sac thit qua tir vang nhat dén vang
dam, giong Hoang Ngan 23 c6 mau sic thit qua
vang nhat, giong D€ Pac Mat c6 mau vang dam,
cac giong con lai c6 mau vang cam. Do gion thit
qua déu c6 do gion.

Béang 2. Mot so dic tinh qua cia cAc giong dura ludi trong thir nghiém trong vu hé thu nim 2024 tai
huyén Nha Hg, tinh Ninh Thuan

Chiéu | DPuong | Do day L o L
A , , ) ) , | Mau sac . .. Mau sac | Do gion
Tén giong cao qua | kinh qua | thit qua s s Van luoi . \ . ,
vo qua thit qua | thit qua
(cm) (cm (cm)
TL3 13,0 13,6 2,8 Xanh Day, ro nét | Vang cam Gion
bé bac Mat 19,7 16,0 3,0 Xanh Day, ro nét | Vang dam Gion
Hoang Long 16,6 13,4 3,1 Vang Day, ro nét | Vang cam Gion
Hoang Ngan 15,5 13,0 2,3 Vang Thua, ro nét | Vang cam Gion
Hoang Ngan 23 21,3 13,4 3,3 Vang nhat | Thua, ro nét | Vang nhat Gion
AB Sweet Gold 17,4 13,4 3,4 Xanh Day, ro nét | Vang cam Gion
Haruka 12,9 13,4 2,8 Xanh Day, ro nét | Vang cam Gion
Huynh Long 20,0 14,2 3,4 Vang Day, ro nét | Vang cam Gion
CV (%) 29 29 0.5 - - . R
LSDy 5 09 0,7 0,1 - - - _

3.3. Yéu t6 cau thanh ning suit, ning suat
va chat luong ctia cac giong dura ludi thir nghiém

Trong san xuat dua ludi, nang suat 1a yéu to
quyét dinh truc tiép dén gia tri kinh té ctia nha
vuon. Hai yéu to cau thanh nang suat quan trong
do 1a s6 qua/cay va khéi luong qua trung binh;
tuy nhién, trong quy trinh san xuat dua luéi méi
cay chi dé 1 qua nén nang suat cao hay thap phu
thuoc vao khoi luong qua trung binh. Cac yéu to
cau thanh nang suat va nang suat clia cac giong
dua luéi tht nghiém duwoc trinh bay tai bang 3.
Két qua cho thay, khoi luong qua trung binh cta
cac giong thtt nghiéem dao dong tir 1,09 - 1,87
kg/qua va c6 su khac biét co y nghia thong ke (p
< 0,05) gitra cac giong. Trong do, giong c6 khoi
luong qua trung binh l6n nhat 1a giong Dé Dac
Mat (1,87 kg/qud); giong c6 khoi lwong qua
trung binh nhé nhat 1a giong AB Sweet Gold
(1,09 kg/qud). Vi mat do trong nhu nhau, giong
bé bac Mat c6 khoi lwong qua trung binh 16n
nhat nén nang suat dat duoc ciing cao nhat (3,98
tan/1.000 m?). Con giong AB Sweet Gold do c6
khoi luong qua trung binh nhé nén nang suét
thu duoc cing thap nhat (2,26 tan/1.000 m?).

Nhu vay, giong c6 khoi lwong qua trung binh cao
sé cho nang suat thuc thu dat cao nhat, phu hop
voOi két qua nghién ctru cia Chung Nhu Anh va
cs (2022) [11] khi danh gia tinh hinh sau, bénh
hai, nang suat va chat luong ctia mot so6 giong
dua ludi nhap noi trong diéu kién nha mang tai
tinh Dak Lak.

Cung vo6i hinh thai mau ma qua va nang
suat, do ngot (d0 Brix) ciing la muc tiéu quan
tam hang dau trong chon giong dua ludi; giong
dua tot phai c6 nang suét cao, mau ma dep va do
Brix cao. Két qua phan tich do Brix ctia cac
giong dua lu6i thtr nghiém duwoc trinh bay tai
bang 3 cho thdy, do Brix trung binh cta cac
giong dao dong tir 11,7 - 16,0%. Trong dd, giong
c6 do Brix cao nhat 1a giong Hoang Ngan, trung
binh dat 16%, thap nhat 1a giong Haraku voi do
Brix trung binh dat 11,7%.

Phan loai qua nham muc dich dé danh gia
hiéu qua kinh té khi trong dua luoi. Két qua
phan loai qua cta cac giong dua luoi thir nghiém
tai bang 3 cho thdy, cé su khac biét c6 y nghia
thong ké (p <0,05) vé ty ¢ qua loai 1, 2, 3 trung
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binh gitra cac giong. Ty 1¢ qua loai 1 trung binh
clia cac giong dao dong tir 63,0 - 85,3%, giong co6
ty 1é qua loai 1 cao nhat 1a giong Pé Pac Mat
(85,3%) va thap nhat la giong AB Sweet Gold
(63,4%). Ty lé qua loai 2 dao dong tir 10,1 - 30,6%,

giong cod ty 1é qua loai 2 nhiéu nhat 1a AB Sweet
Gold (30,6%) va it nhat 1a Haruka (10,1%). Ty lé
qua loai 3 dao dong tir 3,1 - 7,0%, giong co ty le
qua loai 3 nhiéu nhat 1a TL3 (7,0%) va giong co ty
1é qua loai 3 it nhat 1a bé Dac Mat (3,1%).

Béng 3. Céc yéu to cau thanh ning sudt, ning sudt va chat luong qua cta cac giong dua ledi trong
thir nghiém trong vu hé thu 2024 tai huyén Nha Hé, tinh Ninh Thuén

Nang suat bo ) a . a 1A s
Tén giéng Iﬁ;‘: l(ggg (téin/g 1.000 | Brix ’&llel C}‘/S‘ E)yml‘; C&;‘ 1{);12 Cé‘/f;‘
m?) (%)
TL3 1,40 2,87 15,0 79,5 13,5 7,0
bé bac Mat 1,93 3,98 15,5 85,1 11,8 3,1
Hoang Long 1,57 3,18 14,0 82,6 12,8 4,5
Hoang Ngan 1,17 2,39 16,0 67,7 274 49
Hoang Ngan 23 1,13 2,32 14,1 68,1 27,1 4,9
AB Sweet gold 1,10 2,26 14,0 63,9 30,6 5,6
Haruka 1,43 2,91 11,7 83,0 10,1 6,9
Huynh Long 1,53 3,14 14,5 85,1 11,5 3,5
CV (% 56 6,2 24 23 93 422

LSDyss 0.1 0,31 0,1 30 29 s

Ghi chu: ns: Khong co su khédc biét vé mat thong ké.

3.4. Tinh hinh sau, bénh hai trén cac giong
dura luéi trong thir nghiém

Sau, bénh hai 1a mot trong nhitng nguyén
nhan lon lam gidm nang suat trong hoat dong
san xuat nong nghiép. Mic d6 nhiém sau, bénh
hai ning hay nhe phu thuoc vao giong, diéu kién
ngoai canh va cac bién phap canh tac nhu: Bon

phan, thoi vu, mat do trong. Thi nghiém duoc
thuc hién trong diéu kién nha mang, nén cac
giong dua duoc cham soc va ché do dinh duong
nhue nhau. Tuy nhién, qua danh gia cho thay,
tréen cac giong dua xuat hién mot so loai sau,
bénh hai chinh, duoc trinh bay tai bang 4.

Bang 4. Tinh hinh sau, bénh hai trén céc giéng dua luéi trong thit nghiém trong vu hé thu nim 2024

tai huyén Nha Ho, tinh Ninh Thuan
Bo Phan Giasuong | Nutthanxi | TLB | TLB
< ... |Sau xanh P - - )

i phan | Rép ) trang mai mu thoi | héo
Giong tréng . dalang qui h

W81 (c@p) | (4p) | TLB | CSB | TLB | CSB | TLB | CSB xan

(cdp) @W|@®|w| w|w o] @ ®

TL3 1 1 1 7,3 1,6 6,7 1,2 3,3 1013 | 3,3 1,3

bé Dac Mat 1 1 1 8,7 1,4 8,0 1,2 6,7 | 0,14 | 6,7 0,8
Hoang Long 1 1 1 9,3 1,5 8,0 1,2 0,0 1 0,00 | 1,5 1,6
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Hoang Ngan 1 1 1 80 | 1,2 | 73 | 1,0 | 0,0 | 0,00 | 1,2 | 1,8
Hoang Ngan 23 1 1 1 87 | 16 | 87 | 1,3 | 0,0 | 0,00 | 1,7 | 1,2
AB Sweet Gold 1 1 1 73 114 | 73| 1,0 | 0,0 | 0,00 67 | 21

Haruka 1 1 1 93 | 1,3 | 73 | 08 | 33 | 012 | 6,7 | 1,5

Huynh Long 1 1 1 87 | 1,7 | 80 | 1,2 | 0,0 | 0,00 | 1,4 | 1,2

CV (% - - - 142 | 228 | 156 | 108 | 97 | 225 | 123 | 134
LSD, s - - - ns | 061 | ns Ns | 350 | ns | 271 | 023

Ghi chii: ns: Khong cd sur khdc biét vé mat thong ké; TLB: Ty Ié bénh; CSB: Chi s6 bénh.

Két qua & bang 4 cho thay, sau hai chinh
xuat hién trén cac giong dua ludi thit nghiem
gom: Bo phan trang, rép va sau xanh da lang;
tuy nhién, mic d6 gay hai nhe khéng anh
hudng nhiéu dén nang suat va chat luong qua.
Con hénh hai, xuat hién cac loai bénh chu yéu
gom: Bénh phan trang, gid suong mai, nuat
than xi mu, thoi qua va héo xanh. Trong do,
bénh thoéi qua co ty 1é gay hai kha cao, phan
nao anh huong dén ning suit ctia cac giong
dua luéi thit nghiém; bénh xuat hién nhiéu vao
giai doan qua tao luéi dén chin do giai doan
nay mua nhiéu, 4m d¢ nha mang cao, ty lé gay
hai ctia cac giong dao dong tir 1,2 - 6,7%, cac
giong gém: D€ Pac Mat, AB Sweet Gold va
Haruka c6 ty 1é cao nhat (6,7%), giong co ty le
thoi qua thap nhat 1a Hoang Ngan (1,2%). Cac
bénh con lai nhw phan trang, gia swong mai co
ty 1é bénh kha cao, tuy nhién chi s6 bénh &
muc thap khong anh huong nhiéu dén nang
suat va chat lwong qua cta cac giong dua ludi
thit nghiém.

3.5. Hiéu qua kinh té khi trong céc giong
dua lu6i khac nhau

Theo Farrell (1957) [10], hiéu qua kinh té
(EE) 1a moét trong ba thanh phan tao nén hiéu
qua san xuat, la su két hop gitta hieu qua ky
thuat (TE) va hiéu qua phan b6 (AE). Hay noi
cach khac, hiéu qua kinh té€ 1a kha nang dat loi
nhuan t6i da voi mutc gia hién tai cia cac yéu to
dau vao va cac yéu to co dinh khac ctia nong ho
nhu dién tich, khau hao... Két qua tinh toan
hiéu qua kinh té duoc trinh bay tai bang 5 cho
thay: Téng chi phi san xudt cta cac giong khac
nhau cé su khac nhau, chéch l1éch chi phi nay do
chi phi gia dau vao ctia hat giong. Trong do,
giong Huynh Long c6 gia dau vao hat giong cao
nhat (5.500 dong/hat) nén chi phi san xuat cao
nhat (83,316 trieu dong/1.000 m?), thap nhat 1a
giong Haruka (1.000 dong/hat) nén chi phi san
xuat ciing thap nhat (70,716 trieu dong/1.000
m?). Ngoai ra, cac chi phi khac nhu: Phan bon,
thudc bao vé thuc vat, cong cham séc, khau hao
thiét bi... hoan toan giong nhau.

Bang 5. Hiéu qua kinh t€ khi tréng cac giéng dua ludi khac nhau trong vu hé thu nim 2024 tai
huyén Nha Ho, tinh Ninh Thuan

Giong Téng thu (1.000 dong) | Téng chi (1.000 dong) | Loi nhuan (1.000 dong)
TL3 81.110 72.116 8.994
bé bac Mat 115.069 74.356 40.713
Hoang Long 106.493 76.316 30.177
Hoang Ngan 78.061 73.516 4.545
Hoang Ngan 23 64.833 73.516 -8.682
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AB Sweet Gold 58.424 70.716 -12.291
Haruka 66.328 73.516 7.187
Huynh Long 137.682 83.316 54.366

Xét vé loi nhuan khi tréng cac giong dua
luoi khac nhau cho thay, giong Huynh Long
méc du chi phi dau vao hat giong cao va nang
suat thap hon cac giong Dé Dac Mat va Hoang
Long; tuy nhién, do c6 chat luong qua tot, mau
ma dep va phu hop véi thi hiéu nguoi tieu dung
nén gia ban cao nén loi nhuan thu duoc dat cao
nhat (54,366 trieu dong/1.000 m?), ti€p theo la
cac giong Dé Dac Mat (40,713 trieu dong/1.000
m? va Hoang Long (30,177 trieu dong/1.000
m?). Giong AB Sweet Gold do c6 ning suat thap,
mau ma khong duoc nguoi tieu dung wa chudng
nén gia ban thap dan dén khong c6 loi nhuan
khi san xuat.

4. KET LUAN

Céac giong dua luoi co thoi gian sinh trudong
dao dong trong khoang tir 73 - 88 ngay, c6 kha
nang sinh truéng tot, chong chiu sau, bénh kha
va nang suat cao tir 2,26 - 3,98 tan/1.000 m>
Ngoai ra, cac giong c6 dac diém hinh thai va
tinh chat qua da dang nhu mau sic vé qua, van
ludi vé qua, mau sic thit qua, do gion va do Brix
cao. Trong do6, 3 giong gom: Dé Dac Mat,
Hoang Long va Huynh Long cé kha nang thich
nghi tot, nang suat va chat luong qua cao hon so
voi cac giong con lai. Tuy nhién, xét vé hiéu qua
kinh té€ cta 3 giong, giong dua luéi Huynh Long
cho hiéu qua kinh té cao nhat do c6 van luoi
dep, chat luong tot, pht hop véi thi hiéu nguoi
tieu dung nén gia ban cao hon so véi 2 giong
con lai.
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SELECTION OF HIGH-YIELD, GOOD-QUALITY OF MELON (Cucumis melo. L) VARIETIES
UNDER HIGH-TECH GROWING IN NINH THUAN PROVINCE

Nguyen Van Son!, Tran Thi Thao?, Trinh Thi Van Anh!
!Nha Ho Research Institute for Cotton and Agricultural Development

Abstract

The study was conducted from August to October 2024 to evaluation of growth, yield and quality of 8
melon varieties grown under high-tech farming conditions in Ninh Thuan province. The experiment
was arranged in a randomized complete block design (RCBD, with 3 replicates and 100 plants per
replicate. The results showed that the varieties had a growing period of 73 - 88 days, good growth
ability, good resistance to pests and diseases and high yield from 2.26 - 3.98 tons/1.000 m? in
addition, the morphological characteristics and fruit quality were suitable for consumer tastes. Of
which, three varieties including De Dac Mat, Hoang Long and Huynh Long had good adaptability,
higher yield and fruit quality than the remaining varieties. Comparing economic efficiency, Huynh
Long variety gave the highest efficiency due to its beautiful mesh pattern, good quality, suitable for
consumer tastes, so the selling price was higher than the other 2 varieties. Therefore, Huynh Long
variety can be included in the melon variety structure of Ninh Thuan province.

Keywords: Melon, variety, yield, quality, high-tech.
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Ngay thong qua phan bién: 10/4/2025

Ngay duyét diang: 25/4/2025

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 5/2025 11



KHOA HOC CONG NGHE

HIEU QUA CUA CAC HOP CHAT NANO B01 vO1
BENH HEO RU DO NAM Fusarium oxysporum
f.sp. cucumerinum GAY RA TREN CAY DUA LEO
(Cucumis sativus L.)

Tran Quang Phi!, D6 Quang Vinh!, Nguyén Quéc Thai?,
Tran Thi Thu Thiy?, Pham Thi Phuong Thao!, Lé Thanh Toan® *

! Truong Nong nghiép, Truong Pai hoc Can Tho

? Khoa Nong nghiép - Thuy san, Truong Dai hoc Ciu Long

"Email: lttoan @ctu.edu.vn

TOM TAT

Dua leo (Cucumis sativus L.) 1a loai rau an qua quan trong, duoc trong phd bién va cé gia tri kinh té
cao. Tuy nhién, bénh héo rit do ndm Fusarium oxysporumf.sp. cucumerinum (Foc), gay hai nghiém
trong qua trinh canh tac dua leo. Nguoi nong dan phai sit dung nhiéu thuoc hoa hoc dé phong trir
bénh, anh hudng dén sic khoé nguoi tieu dung, nguoi san xuat va moi truong. Vi vay, nghién ciu
nay duoc thuc hién nham muc dich khao sat hiéu qua ctia hop chét nano giup cay dua leo chong lai
bénh héo rit do ndim Foc. Két qua cho thay, cac hop chat nano déu c6 kha nang trc ché sy phat trién
ctia nam Foc trong diéu kién phong thi nghiém. Trong d6, hai nghiém thic cho hiéu qua tc ché cao
nhat 1a hop chat nano CS-SA-0,05 va CS-SA-0,1 1an luot 1a 50,6 va 50,2% & thoi diém 9 ngay sau dat
khuén ty. Bén canh d6, kha nang ctia hop chat nano gitip cay dua leo chong chiu lai bénh héo ri do
nam Foc ciing duoc thuc hién trong diéu kién nha luéi. Két qua cho thay, nghiém thic hop chat nano
CS-SA-0,1 duoc xtr ly tai thoi diém 15 ngay trudc khi lay bénh nhan tao bang cac bién phap tudi goc
va phun qua 14 gitup cay dua leo cho ti Ié bénh va chi s6 bénh thap, voi hiéu qua gidm ti 1é bénh va chi
s6 bénh 1an luot 1a 22,02% va 51,67% so voi doi ching & thoi diém 60 ngay sau khi gieo.

Tir khoa: Dura leo, héo rii Fusarium, hop chat nano.

1. DAT VAN BE

Dua leo (Cucumis sativusl.) 1a mot trong
nhitng loai rau an qua thuoc ho bau bi
(Cucurbitaceae) duoc trong phd bién va co gia
tri kinh té cao trén thé gioi. Tuy nhién, san xuat
dua leo dang bi anh hudng boi cac bénh do nam,
dac biet 1a bénh héo rit — mot trong ba bénh ndm
nghiém trong nhat trén cay dua leo [1]. Bénh
héo ri do nidm Fusarium oxysporum f.sp.
cucumerinum (Foc), gay thiét hai nghiém trong
vé nang suat va chat luong dua leo [2]. Ndm Foc
xam nhiém vao cac bé mach cta than ré dua
chuot, ngan can qua trinh van chuyén chat dinh
duong va nuoc, dan dén cac bo phan trén mat
dat cta cay bi héo [3]. Khi bénh xuat hién lam
ton chi phi vé giong, cong dam, phun thudc va

xtt ly dat. Bénh xuat hién vao giai doan thu
hoach lam giam phdm chat trai, nang suat kém
[4]. Nong dan phan 16n dung thudc hoéa hoc dé
quan ly va phong tri bénh. Tuy nhién, viéc st
dung nhiéu va khong hop ly thudc hoa hoc da
lam tang tinh khang thudéc ctia nAm bénh va gay
0 nhiém moi truong.

Mot trong nhiing bién phap quan ly bénh
dat hiéu qua va cé thé han ché viéc st dung
thuéc hoa hoc 1a st dung cac hop chat nano
trong phong trur sinh hoc [5, 6]. Bén canh viéc
than thién voi moi truong, cac hop chat nano con
duoc biét dén voi tiém nang khang ndm cao va
kha nang kich thich tinh khang, lién quan dén
cac gen phong vé cua cay trong [6]. Tuy nhién,
cac nghién cttu tng dung hop chat nano doi voi
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bénh héo rii trén dua leo chua nhiéu ¢ Viét Nam.
Vi vay, nghién ctru nay da duoc thuc hién nham
muc dich khao sat hiéu qua ctia mot s6 hop chat
nano giup cay dua leo chong lai bénh héo ra do
nam Foc.

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

Nguon nam: Foc CT5 c6 doc tinh cao, tir két
qua nghién ctru ctua Lé Van Lai (2018) [7], duoc
cung cép tir Phong thi nghiém Phong trtr Sinh
hoc Bénh cay, Khoa Bao vé Thuc vat, Truong
Nong nghiép, Truong Pai hoc Can Tho.

Hoéa chat stt dung: Kém acetate (Guangdong
Guanghua Chemical Factory Co., Ltd),
pentasodium triphosphate (Xilong chemical),
salicylic axit (Xilong chemical), chitosan
(Shanghai Zhanyun Chemical Co...Ltd), thuoc
héa hoc Anvil 5SC (50 g/L Hexaconazole).

Cay dua leo: Giong dua leo lai F1 Cat Tuong
668, duoc stt dung dai tra trong san xuat.

2.2. Phuong phap nghién ctru

221 Chuan bi hop chat nano tir dich trich
thuc vat

Cach chuan bi hop chat nano tit dich trich
thuc vat: Mau thuc vat (khong sau, bénh, di
dang, khong qua gia, cing khong qua non), sau
khi thu vé duwoc rira sach bang nuéc cat va dé

rao, say & nhiét do 60°C trong 72 gid. Sau do, 20
g mau thuc vat kho sé duoc nghién min bang
chay va c6i, théem 200 ml nudc cat, chung cach
thily ¢ 62°C trong 15 phut, khudy déu. Loc lay
dich trich va thém 10 ml kém acetate 10 mM vao
30 ml dich trich thuc vat, khudy déu trong 2 gio
theo phuong phap cta Lé Van Lai (2018) va Thi
Str (2018) [7, 8] va bo sung phuong phap cta
Bhumi va Savithramma (2014) [9].

Cach chuan bi hop chat nano chitosan-SA:
Chitosan (0,4% w//v) duoc hoa tan trong 1%
acetic axit roi thém nudc cat dat dén 500 ml,
khudy qua dém & toc do 300 rpm. Sau do, dung
dich duoc loc qua gidy Whatman 1 (duwong kinh 16
loc 11 um). Pentasodium triphosphate (0,2% w/v)
duoc chuén bi trong 500 ml nudc cat. Ngoai ra,
SA duoc chuan bi & cac nong do khac nhau: 0,05;
0,1; 0,2% (w/v) trong 500 ml nuée cat. Cudi cung,
ti ¢ bang nhau ctia cac dung dich chitosan,
pentasodium triphosphate va SA duoc st dung dé
tao hon hop nano chitosan-SA. Trong khi khudy
dung dich chitosan & toc do 400 rpm, nho ting
giot dung dich pentosodium triphosphate va SA
vao. Hon hop nano chitosan-SA tiép tuc duoc
khudy & 600 rpm trong 8 gio [10].

22.2. Khdo sat anh huong cua cdc hop chat
nano dén s phat trién cia nam Foc trong diéu
kién in vitro

Bang 1. Cac nghiém thitc duoc sir dung trong thi nghiém 2.2.2

STT Teén nghiém thixc Hoa chat st dung
1 Nano-Zn-BBN Hop chat nano kém -dich trich binh bat nudc
2 Nano-Zn-CMT Hop chat nano kém -dich trich cay mong tay
3 Nano-Zn-CDC Hop chat nano kém -dich trich cay dira can
4 Nano-CS-SA-0,05 Hop chat nano chitosan- SA 0,05
5 Nano-CS-SA-0,1 Hop chat nano chitosan- SA 0,1
6 Nano-CS-SA-0,2 Hop chat nano chitosan- SA 0,2
7 Kém Acetate Dung dich kém acetate
8 Chitosan Dung dich chitosan
9 bC Moi treong PDA khong c6 chita hop chat nano
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Thi nghiém duogc bo tri theo thé thic hoan
toan ngau nhién véi 9 nghiém thirc va 5 lan lap
lai (Bang 1). Nguén ndm Foc duoc nudi cay
trong dia petri 7 ngay truoc khi tién hanh thi
nghiém. Khudn ty ndm sé duwoc duc thanh cac
khoanh cé duong kinh 5 mm khi thuc hién thi
nghiém. Nau tan 50 ml moi truong PDA. Khi
chai moi truong dat nhieét do khoang 55 - 60°C
thi cho 10 ml hop chat nano da chudn bi vao
chai, lac chai méi truong dé hoa tan déu vao moi
truong. Sau d6, moi truong trong chai sé duoc
d6 vao cac dia petri (khoang 10 ml moi
truong/dia petri). Sau khi moi truong dac lai, dat
cac khoanh khuin ty ndm Foc da chuén bi vao
chinh gitta dia petri. Cac dia petri thi nghiém
duoc dat & nhiét do phong [11].

Ghi nhan duong kinh khudn lac ctia nim
vao cac thoi diém 3, 5, 7, 9 ngay sau dat khoanh
khuan ty (NSPKT). Chi tieu duoc ngung ghi
nhan khi khuén lac cta ndm phat trién dén mép
dia petri. Hiéu qua tc ché (HQUC) cta hop chat
nano duoc tinh theo cong thac: HQUC (%) =
[(PKKLdc - DKKLi) /DKKLdc]*100. Trong do:
DKKL,. 1a duong kinh khuén lac ciua doi ching

nuoc cat; DKKL 1a duong kinh khuén lac cta
nghiém thaic hop chat nano. Tir két qua thi
nghiém nay, chon ra hai nghiém thic x ly hop
chat nano c6 hiéu qua tot nhat dé thuc hién thi
nghiém tiép theo.

223 Khdo st hiéu quad cua cdc hop chat
nano doi vor bénh héo ri cdy dua leo trong diéu
kién nha Iuor

Thi nghiém duogc bo tri theo thé thic hoan
toan ngau nhién gdém 8 nghiém thic va 3 1an lap
lai (Bang 2). Méi lap lai 1a 2 bau dat gom 8 cay
(duwong kinh 30 cm).

Lay bénh nhan tao: O 25 ngay sau khi gieo
(NSKG), cay dua leo duoc tién hanh lay bénh
nhan tao bang cach cho 10 ml huyén phu bao ti
nam Foc (5 x 10* bao tit/ml) vao goc cay dua leo.
Cac cay dua leo sau khi lay nhiém bénh duoc dé
trong phong lay bénh nhan tao, 01 t6i 24 gid tao
am do (khoang 98%) va diéu chinh nhiét do &
25°C sau do chuyén ra nha lu6i. Nghiém thic
doi ching khong xtt ly chi lay bénh nhan tao sau
d6 phun nudc cat thanh tring duy tri am do cho
cay [12].

Bang 2. Cac nghiém thitc duoc sir dung trong thi nghiém 2.2.3

STT Tén nghiém thic Cach xir ly

1 Nghiém thtc hiéu qua tha 1 Phl{;;g: lt;lri %:;i;gﬁl (gﬁ';}(%ff;)lgéy

2 Nghiém thitc hiéu qua thir 1 Phun lén tan 14 va tudi goc & 10 NTKLB

3 Nghiém thitc hieu qua thi 1 Phun lén tan 14 va tudi goc & 15 NTKLB

4 Nghiém thitc hiéu qua thi 2 Phun lén tan 14 va tuéi goc & 5 NTKLB
Nghiém thitc hiéu qua th 2 Phun len tan 14 va tudi goc & 10 NTKLB

6 Nghiém thitc hieuu qua tha 2 Phun lén tan 14 va tudi goc & 15 NTKLB

7 Hexaconazole Phun khi bénh chém xuat hién

8 boi chimg khong xit ly Phun nudc cat thanh trung

Chi tiéu theo doi: Ghi nhan ti 1é bénh va chi
s6 bénh cua ting cay dua leo vao cac thoi diém
40, 50 va 60 ngay sau khi gieo (NSKG) dua vao

bang phan cip danh gia cia Wang va cs (1993)
[13] nhu sau: Cap 0 (khong c6 vét bénh), cap 1
(14 bi hoai tt nhe, hoi héo), cap 2 (14 dwdi bi hoai
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ttr nang, 14 trén vang, héo ri, héi phuc vao chiéu
mat), cap 3 (14 dudi bi hoai tir ning, 14 trén héo
vang, cay héo nang khong héi phuc duoc), cap 4
(cay cheét). Tinh ti Ié bénh, chi s6 bénh va hiéu
qua giam bénh theo cong thitc HQGB (%) =
[(CSB,. — CSB,)/CSB,;.1*100. Trong d6: CSB,.
1a chi s6 bénh & nghiém thic doi ching va CSB,,
la chi s6 bénh & nghiém thuc xtt ly. Ty lé bénh
=[s6 cay bénh/téng s6 cay quan sat]*100%.
2.2.4. Phuong phap xit Iy so liéu

S6 liéu thi nghiém sé duoc xt ly bang phan
mém Microsoft Excel 2019 va phan mém xt ly
thong ke SPSS 22.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hiéu qua ttc ché duong kinh khuén lac
nam Foc cta céac loai hop chat nano trong diéu
kién in vitro

3.1.1. Puong kinh khuan lac nam Foc

Két qua thi nghiém cho thay, & tat ca thoi
diém quan sat, danh gia ca sau hop chat nano va
dung dich chitosan, kém acetate déu cho duong
kinh khuan lac ndm Foc thap hon va khac biét
thong ké & muc y nghia 1% so véi déi ching. O
hai thoi diém 5 va 7 NSDKT, ca ba nghiém thic
nano CS-SA déu cho duong kinh khuan lac nim
Foc thap hon va khac biét c6 y nghia thong ke &
mtc 1% so voi ba nghiém thitc hop chat nano ti

dich trich thuc vat. Tai thoi diém 9 NSDKT khi
nam Foc & nghiém thic déi chiung da phat trién
day dia (87,80 cm), ba nghiém thic hop chat
nano-CS-SA-0,05, nano-CS-SA-0,1, nano-CS-SA-0,2
cho duong kinh khuédn lac ndm Foc lan luot 1a
43,20 cm; 43,80 cm; 44,20 cm tiép tuc thap hon
va khéc biét c6 y nghia thong ké & muc 1% so voi
ba nghiém thttc hop chat nano kém dich trich
thuce vat con lai, cu thé nano-Zn-BBN (81,00 cm),
nano-Zn-CMT (47,20 cm) va nano-Zn-CDC (77,40
cm).

3.1.2. Hiéu qua ifc ché duong kinh khuan lac
Foc cia mot s6 hop chat nano trong diéu kién in
vitro

Ca sau nghiém thic hon hop nano déu cho
hiéu qua tc ché duong kinh khu4n lac ndm Foc
tot nhat ¢ thoi diém 3 NSDKT va giam dan tai cac
thoi diém quan sat sau do6. Tai thoi diém 3
NSDKT, bon nghiém thitc cho hiéu qua tc ché
khuén lac nAm Foc cao lan luot 1a nano-Zn-CMT
(71,44%), nano-CS-SA-0,05 (76,76%), nano-CS-SA-
0.1 (76,20%) va nano-CS-SA-0,2 (72,64%). O thoi
diém danh gia 9 NSDKT, hai nghiém thttc nano-
CS-SA-0,05 va nano-CS-SA-0,1 ti€p tuc cho hiéu
qua tc ché cao nhat, lan luot 1a 50,78% va 50,05%
(Hinh 1) (Bang 3). Vay nén, hai nghiém thic
nano-CS-SA-0,05 va nano-CS-SA-0,1 sé duoc lua
chon dé st dung cho thi nghiém tiép theo.

Bang 3. Hi¢u qua trc ché€ dudng kinh khuan lac ndm Foc ctia cac loai hop chat nano trong diéu kién

phong thi nghiém
. , NSDKT

Nghiém thitc 5 5 7 9
Nano-Zn-BBN 31,20¢ 17,001 16,204 7,80¢
Nano-Zn-CMT 71,60? 65,80P 62,00 46,20P
Nano-Zn-CDC 48,80P 26,20° 21,401 11,80
Nano-SA-0,05 76,80° 71,60* 66,602 50,60?

Nano-SA-0,1 76,20° 70,407 66,202 50,20?

Nano-SA-0,2 72,80? 69,60 66,202 49,60

Kém acetate 33,4¢ 18,60¢ 16,001 8,204
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Chitosan 52,20 27,40° 24,204 13,20¢
MI:I’CY nghia * % *% *% * %
CV% 6,57 6,54 7,93 9,82

Ghi chu: Trong cung mot cot cdc so co cung chir cdi theo sau thi khong khac biét ¢ muic y nghia
1% qua phép thir DUNCAN; ** Khac biét o murc y nghia 1%.

Hinh 1. Hiéu qua trc ché dudng kinh khuin lac ndm Foc ctia c4c loai hop chat nano & 9 NSDKT
A): Poi chung, (B): Nghiém thirc nano-Zn-BBN, (C): Nghiém thitc nano-Zn-CMT, (D): Nghiém
thirc nano-Zn-CDC, (E): Nghiém thirc nano-CS-SA-0,05, (F): Nghiém thiic nano-CS-SA-0,1, (G):
Nghiém thirc nano-CS-SA-0,2; (H): Nghiém thirc kém Acetate; (K).: Nghiém thiic chitosan

Nhu vay, ba hop chat nano-CS-SA déu cho
hiéu qua ttc ché duong kinh khuin lac ndm Foc
cao O ca bon thoi diém khao sat, danh gia, khac
biét c6 y nghia thong ké & muc 1% so voi dung
dich chitosan. Piéu nay phu hop v6i nghién ctru
trudc day cua Kheiri va cs (2016) [14] rang dung
dich chitosan luon cho hiéu qua ttc ché su phat
trién soi nam Fusarium graminearum nhung
khong dang ké bang cac hop chat nano chitosan.
Bén canh do, viéc cac hop chat nano CS-SA luon
cho hiéu qua ttc ché cao & moi thoi diém quan
sat duoc giai thich 1a do cac hat nano chitosan
xam nhap vao té bao nam Fusarium, anh huéng
dén khong bao va cac bao quan khac, ching pha
vo mang t€ bao va gay ra sy ro ri té bao chat, soi
nam bi bién dang ro ret [14, 15].

3.2. Hiéu qua phong trir bénh héo rii dua leo
do nidm Foc bing cac hop chit nano trong diéu
kién nha ludi

3.2.1. 17 1é bénh cua cdc nghiém thirc

Két qua ti 1é bénh héo ri ctia cac nghiém
thic duoc trinh bay & bang 4. Nhin chung, tai 3
thoi diém danh gia 40, 50, 60 NSKG, cac nghiém

16

thic xit Iy hop chat nano va thudc hoa hoc déu
cho ti l¢ bénh thap hon so véi nghiém thic doi
chimg xtt ly nuoc cat.

Cu thé, & thoi diém 40 NSKG, ca sau
nghiém thic xit Iy hop chat nano va thuéc hoa
hoc déu c6 ti 1&é bénh thap hon, dao dong tir
20,83 - 45,83% va khac biét cé y nghia thong ke
O muc 1% so voi nghiéem thic doi ching
(70,83%). Thoi diém 50 NSKG, cac nghiém
thitc xit Iy hop chat nano nhu CS-SA-0,05 duwoc
xtr ly vao hai thoi diém 15, 10, 5 NTKLB va ba
hop chat nano CS-SA-0,1 ¢ hai thoi diém xt ly
15, 10, 5 NTKLB tiép tuc cho ti 1&é bénh thap
hon va khac biét y nghia thong ké & mtc 5% so
voi doi ching. Dén thoi diém 60 NSKG, ti 1é
bénh ctia tat cad cac nghiém xt ly hop chat
nano tang cao, dao dong tir 70,83 - 87,5%, trong
d6 hai nghiém thuc CS-SA-0,1 5 NTKLB
(70,83%) va CS-SA-0,05 (75%) tiép tuc duy tri ti
lé bénh thap hon va khac biét co y nghia thong
ké & murc 5% voi hiéu qua giam ti 1é bénh la
22,02% so voi doi ching, tuy nhién khac biét y
nghia thong ké & mutc 5% so voi nghiém thirc
xtt ly thuoc hoa hoc Hexaconazole. Két qua
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twong tu trong nghién ctru ctia Hoang va cs
(2022) [6], khi xtt Iy cac hop chat nano CS-SA
& nhitng néng do khac nhau déu giup giam ti
lé bénh dom 14 sin do ndm Alternariasp. gay
ra ¢ thoi diém danh gia 56 ngay sau khi trong.

Mot nghién cttu khac ciaa Elsharkawy va cs
(2022) [16] ciing chi ra rang viéc tién xt ly
nano chitosan va SA déu cho thay thoi gian
tiém an va thoi gian @ bénh ting dang ké so
voi xtt Iy d6i ching nuoc cat.

Bang 4. Ty 1é bénh (%) héo rii cia cac nghiém thic tai cac thoi diém danh gia

trong diéu kién nha luéi
Tilé bénh Hiéu qua giam ti 1é bénh
Nghiém thitc NSKG NSKG
40 50 60 60

CS-SA-0,05 15 NTKLB 45,83" 62,50° 87,50% 8,330
CS-SA-0,05 10 NTKLB 50,00" 66,67" 87,502 8,33
CS-SA-0,05 5 NTKLB 41,67° 62,50° 75,00°¢ 22,02
CS-SA-0,1 15 NTKLB 45,83P 70,83 87,5 8,33
CS-SA-0,1 10 NTKLB 45,83° 62,50° 83,33 12,502
CS-SA-0,1 5 NTKLB 37,500¢ 58,33" 75,00°¢ 22,02
Hexaconazole 20,83¢ 58,33" 70,83¢ 25,602

boi ching 70,83? 83,33% 95,832 0,00¢

Miic y nghia *x *
CV(%) 22,06 12,89 9,24

Ghi chu: Trong cung mot cot cdc so co cung chir cdi theo sau thi khong khac biét ¢ miic y nghia
1% qua phép thir DUNCAN; ** Khac biét ¢ nurc y nghia 1%; * Khac biét o muc y nghia 5% NTKLB:

Ngady truoc khi I3y bénh
3.2.2. Chi s0 bénh cua cdc nghiém thic

Nhin chung, chi s6 bénh héo ri ting dan
qua cac thoi diém khao sat. O moi thoi diém
danh gia, cac nghiém thuc xtt Iy hop chat nano
déu cho chi s6 bénh thap hon va khac biét c6 y
nghia thong ké & mutc 1% so véi doi ching. Tai
thoi diém 40 NSKG, cac nghiém thirc xtt ly hop
chat nano déu c6 muc do bénh thap, duoc thé
hién qua chi s6 bénh dao dong tir 9,37 - 14,5%,
trong khi chi s6 nay & nghiém thitc d6i chimg 1a
29,17%. Trong d6, hai nghiém thic CS-SA 0,05 va
CS-SA 0,1 xtr ly vao thoi diém 5 NTKC c6 chi so
bénh thap nhat, lan luot 1a 10,42% va 9,37%. Diéu
nay tiép tuc duoc thé hién & thoi diém 50 NSKG.
O thoi diém danh gia cudi cung vao 60 NSKG
(Hinh 2A), chi s6 bénh cta tat ca cac nghiém
thic c6 xu huong tang cao, dao dong tur 23,95 -
60,42%. Trong do6, nghiém thac CS-SA-0,1 5
NTKC (29,17%) c6 chi s6 bénh thap hon cac
nghiém thitc xtt Iy hop chat nano con lai va khac

biét c6 y nghia thong ké & muc 1%, dong thoi
hiéu qua giam bénh so voi doi chimg ciing duoc
ghi nhan la 51,67%, tuy nhién khac biét khong y
nghia thong ké & muac 1% so voi nghiém thuc
thuoc hoa hoc Hexaconazole. Tai thoi diém nay,
mach dan & phan than dua leo nghiém thic doi
chimg c6 trieu ching ho4 nau va xuat hién to
niam trang xung quanh ching té mtc do bénh
nghiém trong & nghiém thitc nay va day ciing la
d4u hiéu dién hinh ctia bénh héo rit do ndm Foc
gay ra trén cay dua leo (Bang 5).

Viéc cac nghiém thuc xt ly hop chat nano
vao ba thoi diém 15, 10, 5 NTKLB giup giam
muc do nghiém trong ctia bénh héo ra trén cay
dua leo dén thoi diém 60 NSKG c6 thé duoc giai
thich 1a do hién tuong giai phong SA cham cta
cac hat nano chitosan-SA. Theo Kumaraswamy
va cs (2019) [5] khoang 35,2% SA duwoc giai
phong trong 12 gio dau tién, do lwong SA bam
tréen bé mat hat nano duoc giai phong dé dang,
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giai doan sau qua trinh giai phong cham lai do
SA khuéch tan tir sau trong cau truc xop clia
chitosan, hién tuong truong né dan ctia hat nano
trong nuoc ciing gop phan vao co ché giai phong
cham va 6n dinh nay. Bén canh d6, cac nghién
ctru trudc day da chi ra rang viec tién xt ly hop

chat nano CS-SA goép phan kich thich hé thong
phong vé ctia cay trong nhu hoat dong ctia cac
enzyme POD (peroxidase), PAL (phenylalanine
ammonia lyase), TAL (tyrosine ammonia lyase),
téng hop lignin... chong lai cac tdc nhan gay
bénh [5, 6].

Bang 5. Chi s6 bénh (%) héo rii dura leo cia cac nghiém thitc tai mot s6 thoi diém danh gia

trong diéu kién nha luéi
Nghiém thc Chi\I ssolgagnh Hiéu qlli?siz(l}m bénh

40 50 60 60
CS-SA-0,05 15 NTKLB 14,58 26,04" 41,67° 31,05°
CS-SA-0,05 10 NTKLB 13,54° 20,83b¢ 41,67° 30,96°
CS-SA-0,05 5 NTKLB 10,42P¢ 18,75 35,42°¢ 41,23P
CS-SA-0,1 15 NTKLB 12,50° 21,88 39,58 34,39
CS-SA-0,1 10 NTKLB 11,46° 19,79 37,50 37,90
CS-SA-0,1 5 NTKLB 09,37"¢ 16,67 29,174 51,672
Hexaconazole 05,21¢ 14,584 23,954 60,26
bC 29,172 44,79 60,422 0,00¢

Ml’rc 3’7 nghi'a ** * % * % * %
CV(%) 24,96 13,64 8,25 16,32

Ghi chu: Trong cung mot cot cdc so co cung chir cdi theo sau thi khong khac biét ¢ muic y nghia
1% qua phép thir DUNCAN; ** Khac biét o murc y nghia 1%. NTKLB: Ngay truoc khi I3y bénh.
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5NTKC

CS-5A40.05
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CS-5A-0.05
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Hinh 2. Bénh héo rii dura leo do nAm Foc gay ra
clia cac nghiém thirc & thoi diém 60 NSKG

A) Bénh héo rii cua cdac nghiém thiic ¢ thoi
diém 60 NSKG: B) Triéu ching hod niau mach
dan va to ndm Foc xuat hién trong mach dan ¢
nghiém thirc doi ching:.

4. KET LUAN

Cac hop chat nano CS-SA va kém - dich trich
thuc vat déu cho hiéu qua tc ché duong kinh
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khuan lac ndm Foc cao, dic biét 1a cac hop chat
nano CS-SA. Hai hop chat nano CS-SA-0,05 va
CS-SA-0,1 giup giam ti 1¢ bénh va chi s6 bénh
héo rii trén cay dua leo do ndm Foc gay ra, voi
hiéu qua gidm bénh lan luot 1a 41,23% va 51,67%
tai 60 NSKG & ca 3 thoi diém xtr ly 15, 10 va 5
NTKLB. Cac nghién ctru sau hon vé co ché
khang bénh héo rii trén cay dua leo do nim Foc
gay ra khi xit ly bang cac hon hop nano chitosan-
SA can duoc ti€p tuc thuc hién.
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THE EFFICACY OF NANO COMPOUNDS AGAINST THE FUNGUS Fusarium oxysporumf.sp.
cucumerinum CAUSING WILT DISEASE ON CUCUMBER PLANTS (Cucumis sativus1.)

Tran Quang Phul, Do Quang Vinh?, Nguyen Quoc Thai?,

Tran Thi Thu Thuy? Pham Thi Phuong Thao!, Le Thanh Toan!

! College of Agriculture, Can Tho University

2 Faculty of Agriculture and Aquaculture, Cuu Long University
Abstract

Cucumber (Cucumis sativus L.) is an important fruit and vegetable crop that is widely cultivated and
of high economic value. However, Fusarium wilt is caused by the fungus Fusarium oxysporum f.sp.
cucumerinum (Foc) severely impairs cucumber production. Farmers are forced to use numerous
chemical pesticides to control the disease, which adversely affects the health of consumers,
producers and the environment. Therefore, this study was conducted to evaluate the efficacy of nano
compounds in helping cucumber plants resist Fusarium wilt caused by Foc. The results showed that
all tested nano compounds were capable of inhibiting the growth of Foc under laboratory conditions.
Among them, the two treatments with the highest inhibitory effects were the nano CS-SA-0.05 and
CS-SA-0.1 formulations, which achieved inhibition rates of 50.6% and 50.2%, respectively, at 9 days
after inoculation. Furthermore, the potential of these nano compounds to enhance cucumber
resistance to Fusarium wilt was also assessed under net house conditions. The findings indicated
that treatment with the nano CS-SA-0.1 formulation, applied 15 days prior to artificial inoculation via
both root drenching and foliar spraying, resulted in significantly lower disease incidence and disease
index in cucumber plants, with disease incidence and disease index reduction efficiencies of 22.02%
and 51.67% compared to the control at 60 days after sowing (quantifying the reduction level
compared to the control).

Keywords: Cucumber, Fusarium wilt, nanoparticle compound.
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XU THE BIEN BONG CHAT HOU CO
VA CHAT DINH DUGNG CHIiNH CUA BAT CAT BIEN
Bl ANH HUONG BO1 KHO HAN
TAI VUNG DUYEN HAI NAM TRUNG BO

Nguyén Thu Ha!, Nguyén Thi Hién!, Ng6 Thanh Son"
! Khoa Tai nguyén va Moi truong, Hoc vién Nong nghiép Viét Nam

TOM TAT

"Email: ntson@vnua.edu.vn

Nghién cttu duoc thuc hién nham danh gia hién trang va xu thé bién dong chat hitu co va ham luong
téng s6 cac chat dinh duong chinh trong dat cat bién bi anh huong boi kho han tai cac tinh: Khanh
Hoa, Ninh Thuan, Binh Thuan, khu vuc duyén hai Nam Trung bo. Tién hanh phan tich 160 mau dat
tang mat (0 - 20 cm) voi cac chi tieu: Ham luong téng s6 ctia chat hitu co, nito (dam), phot pho (lan)
va kali, sau d6 so sanh véi tiéu chudn dat nén nam 2005 cta khu vuc nghién ctru. Két qua cho thay,
tai khu vuc nghién cttu, ham luong chat hitu co trong dat cat bién cht yéu & mirc nghéo dén trung
binh (0,48 - 3,45%), voi trén 60% ty 1é s6 mau bi suy gidm & mitc nhe va trung binh. Hon 90% s6 mau
c6 ham luwong nito téng s6 nam & mic nghéo dén trung binh, khodng 84% s6 mau bi suy giam ham
luong nito tong s6. Co toi 53,15% s6 mau c6 ham lugng phot pho téng s6 duoc phan cap ¢ muc thap,
dac biet ¢ tinh Khanh Hoa co t6i 90% s6 mau & muc thap va khoang 27% s6 mau bi suy giam ham
lwong phot pho tong s6. Khoang 35% s6 mau c6 ham luong kali tong s6 & mic nghéo, 50,97% & mirc
trung binh va 13,80% & mtc giau. So voi nén dat nam 2005, trung binh trén toan khu vuc khéo sat co
20% s6 mau dat cat bién bi suy giam ham luong kali tdng s6 & cac mitc khac nhau. Dat cat bién & tinh
Khanh Hoa c6 xu huéng suy gidm ham lueong chat hitu co va cac chit dinh duong tong s6 cao hon so
voi dat tai tinh: Ninh Thuan va Binh Thuan. Tinh trang suy giam chat hitu co va chat dinh duong
téng so doi hoi can trién khai cac bién phap t6ng hop nham duy tri, phuc hoéi dat phuc vu san xuat
nong nghiép bén vimg.

Tt khoa: Chat hiru co, chat dinh duong, dat cat bién, kho han, suy thodi dat

1. BAT VAN BE

Vung dat kho han, bao gdm cac hé sinh thai
cuc ky kho céan, kho can, ban kho can va kho can
am, chiém gan 50% dién tich bé mat trai dat va la
nhitng khu vic nhay cam nhat trudc cac ap luc
moi treong. Su kho can khong chi han ché nang
suat cay trong ma con dan dén tinh trang dat co
két cau co gioi tho, ty 1é C: N va C: P thap, nghéo
chat hiru co va dé bi x6i mon [1]. Vi lwong cac
bon hitu co lén dén 646 Pg (646 x 10" g), twong
duong 32% tong luong cac-bon hitu co toan cau,
cac vung dat kho han déng vai trdo quan trong

trong viéc diéu hoa khi hau va bao vé hé sinh
thai. Tuy nhién, viéc mat cac-bon tir dat do tac
dong ctia con nguoi va thay déi tham thuc vat da
khién viéc nang cao ham luong chat hitu co tré
thanh mot nhiém vu cap bach.

Trong boi canh bién déi khi hau va ap luc
san xuat nong nghiép ngay cang gia tang, dat &
cac viung kho han va ban kho han gip nhiéu
thach thic. Nhitng ving dat nay c6 do phi thap,
pH cao, ham luong hitu co chi ti 0,1 - 3%, ting
dat mong va kha nang git nuoc kém [2]. Theo
Eswaran va cs (2001) [3], co toi 44 trieu km?2 dat
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kho han trén toan cau, twong duong 34% dién
tich dat toan cau dang dung truéc nguy co sa
mac hoa nghiém trong. Diéu nay dat ra yéu cau
cap thiét vé quan ly va phuc hoi dat tai nhimg
khu viyre nay.

Tai Viét Nam, vung duyén hai Nam Trung
b6 1a mot vi du dién hinh vé cac khu vuc chiu tac
dong nang né ctia kho han. Theo Tong cuc Quan
ly Dat dai (2019) [4], 35,8% dién tich dat tu nhién
cua ca nuéc (khoang 11,8 triéu ha) da bi suy
thoadi & cac mirc d6 khac nhau, trong d6 ving
duyén hai mién Trung ndéi bat voi hon 61,83%
dién tich dat san xuat nong nghiép bi suy thoai.
Céc dang suy thoai phé bién tai day gém: Kho
han, x6i mon, giam do phi, két von va da ong
hoa. Dat cat bién, mot loai dat dic trung tai ving
nay co dién tich khoang 199.072 ha (chi€ém 4,49%
dién tich dat tu nhién), phan bo doc cac dai bo
bién ¢ tinh Binh Thuan, Quang Nam, Khanh
Hoa va mot so tinh, thanh khac, dang d6i mat voi
tinh trang suy giam do phi, thé hién & nhing
khia canh: Dat bi chua di (suy gidm pHyq & cac
muc nang, trung binh va nhe, xdy ra chu yéu
tren dat san xuit nong nghiép va dat lam
nghiép); dat bi suy gidm chat hitu co, chat dinh
duong téng so6 (gom N, P, K) va dung tich hap
thu (CEC). Nhitng su suy giam nay chu yéu xay
ra & dat san xuat nong nghiép, dat 1am nghiép,
dat doi nai chua stt dung va dat bang chua st
dung, dac biét dién ra manh nhat & dat san xuat
nong nghiép va lam nghiép [5].

Su suy thoai dat tai ving duyén hai Nam
Trung b6 khong chi anh huéng dén hiéu qua san
xuat nong nghiép ma con gay ap luc 16n doi voi
cong tac bao vé moi truong va an ninh luong
thuce. Véi vai tro quan trong trong viéc cung cap
cac chuc nang sinh thai, dat cat bién can duoc
danh gia toan dién dé hiéu ro xu huwong bién
dong ctia cac chi tiéu chat hitu co va dinh duong,
tir d6 dé xuat cac giai phap quan ly va phuc hoi
hiéu qua. Diéu nay khong chi c6 y nghia déi voi
san xuat nong nghiép ma con gép phan tmg pho
voi cac van dé toan cau nhu bién ddi khi hau va
bao ton tai nguyeén dat.
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2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

- Doi twong nghién ctu: Pat cat bién trong
mot sO cay cht luc (cay an qua, ngd, san, mia,
lac, rau, hanh...) (khong nghién ctru dat lua) tai
3 tinh: Khanh Hoa, Ninh Thuan, Binh Thuan.

- Pham vi khéng gian: Khu vuc bi anh huong
boi kho han tai tinh Binh Thuan (cac huyén Ham
Thuan Bac, Tuy Phong, Bac Binh), tinh Ninh
Thuan (cac huyén Ninh Son, Ninh Phudc, Ninh
Hai), tinh Khanh Hoa (cic huyén Ninh Hoa, Cam
Lam, Khanh Vinh).

- Pham vi thoi gian: Thoi diém diéu tra mau
dat: Nam 2024. Pham vi thong tin diéu tra: Nam
2000 - 2023.

-Phuong phap thu thap tai lieu thir cap: Thu
thap so lieu quan tric, két qua nghién citu, bao
cao vé hién trang moi truong dat, thoai hoa dat,
chat lwong dat san xuit nong nghiép viung
nghién cttu ctia cic tinh Binh Thuian, Ninh
Thuan, Khanh Hoa.

- Phuong phap khao sat, diéu tra thyc dia:
Khao sat theo tuyén tir tinh Khanh Hoa toi Ninh
Thuan va Binh Thuan, 1dy mau dat dang canh tac
cac cay trong cha luc cta vung (trt lua), bao
gom: Ngo, lac, dau d6, khoai lang, mang tay,
xoai, thanh long, tao.

- Phuong phap lay mau dat Theo TCVN
4046:1985 [6], tién hanh 1ay 160 mau dat tang mat
(@0 sau 0 - 20 cm) bao gém: 40 mau & huyén
Cam Lam, tinh Khanh Hoa; 60 mau & huyén
Ninh Phuéc va Ninh Hai, tinh Ninh Thuan; 60
mau tai huyén Tuy Phong va Bac Binh, tinh
Binh Thuan.

- Phuong phap phan tich cac chi tiéu: OM, N
téng s0, P téng s0, K tong s6 dugc tién hanh
theo TCVN 8941:2011 [7], TCVN 6498:1999 [8],
TCVN 8940:2011 [9], TCVN 8660:2011 [10].
Phan cap danh gia cac chi tiéu moi treong dat va
phan cap muc do bién dong céc chi tiéu ap dung
theo CAm nang st dung dat ctia Bo Nong nghiép
va PTNT (2009) [11].
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- Phuong phap xt ly tai lieu, so lieu: Cac
thong tin, tai liéu, so liéu thu thap duoc tong hop
va trinh bay bang phan mém Excel.

- Phuong phap so sanh: Su bién dong cua
cac chi tiéu chat hitu co, N téng so, P téng s6, K
téng so6 duoc so sanh theo thoi gian (tai cac thoi
diém khac nhau bang cach so sanh két qua phan
tich dat nam 2024 vo¢i tiéu chuian dat nén nam
2005 theo tung chi tiéu va theo cong thirc: Suy

giam d¢ phi dat (Ap) = Tieu chuin dat nén (A,gs)
- két qua phan tich dat nam 2024 (A,p,). Tieu
chuan dat nén ké thira tir tiéu chuin xay dung
nam 2009 do Trung tam Diéu tra danh gia Tai
nguyén dat (2011) [12], theo d6 tiéu chudn nén
duoc xay dung dua trén két qua thong ké phan
tich mau dat tai thoi diém nam 2005, dugc ap
dung theo bang 1.

Bang 1. Tiéu chuin dat nén ap dung cho dat cat bién viing duyén hai Nam Trung bo
va phan cap mirc o suy thoai mot sé chi tiéu chinh

Tiéu chuédn dat nén ap dung cho NP NV RV .
viing duyén hai Nam Trung bo Phan cap muc do suy thoai mot so chi tiéu moi truong dat

Chitieu |OM | N | P,O; | K,O L . OM N P,Os K,O

: Mitrc do suy gidm —
Don vi (%) Gid tri (A = Ay - Agozs)  (0)

Giatri | 1,39 (0,10 | 0,04 | 0,50 | Khong suy giam | <0 <0 <0 <0
Suy gidm nhe 0-0,5| 0-0,035 0-0,02 | 0-0,5
Suy gidm trung | 5 4 | 035-0,07/0,02-0,04 | 0,5-1

binh
Suy giam manh >1 > 0,07 > 0,04 >1

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hién trang xu thé bién dong chat hitu
co cta dat cat bién bi anh hudng béi kho han
ving duyén hai Nam Trung bo

bat va dac biét 1a chat hiru co ctia dat, 1a cac
thanh phan chinh ctia viing dat kho, nhu bat ky
hé sinh thai trén can nao, cung cap mot loat cac
chttc nang va loi ich c6 tac dong rong lon dén
cac van dé toan cau, nhu an ninh luong thuc va
bién d6i khi hau [13 - 15]. Pat 1a mot trong
nhitng bé chtra than hoat tinh (C) 16n nhat trén
trai dat [16, 17]. Chat hitu co trong dat, mot
thanh phan ctia dat gop phan vao hau nhu tat ca
cac chirc nang va loi ich cia dat, bao gdm ca kha
nang git nudc va chong x6i mon [8], co vai tro
dac biét doi voi viung dat kho.

Ham luong chat hitu co téng s6 trong dat
cat bién vung duyén hai Nam Trung bo c6 su
bién dong ro ret, dao dong tur 0,48 - 3,45%, phu
thuoc vao diéu kién tu nhién va hoat dong
canh tac tai tung tinh. Tai tinh Ninh Thuén,
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phan 16n mau dat ndm & muc trung binh (53%)
dén giau (28%), chi c6 19% mau dat thudc mirc
nghéo. Nguoc lai, tinh Khanh Hoa va Binh
Thuan c6 ty 1é mau dat nghéo chat hitu co cao
hon, 1an luot 1a 50% va 50,88%, trong khi ty le
mau dat muc giau chi dat 2,5% va 15,79% tuong
ung. Két qua nay phan anh su khac biét vé
phuong thitc canh tac, mic do dau tu phan bon
httu co va anh hudéng cta diéu kién kho han tai
ting khu vuc.

Trung binh trén toan khu vuc khao sat,
khoang 40% mau dat c6 ham lueong chat hitu co &
mucc ngheo, 44,61% & muc trung binh va chi
15,43% dat muc giau. So sanh voi nén dat nam
2005, 37,9% s6 mau khong suy gidm ham luong
chat hitu co, diéu nay cho thay, mot s6 khu vuc da
duy tri duoc do phi dat nho vao cac bién phap
canh tac hiéu qua. Tuy nhién, 30,94% mau dat bi
suy gidm nhe va 31,16% mau bi suy gidm trung
binh, nhan manh nguy co thoai hoa dat ngay cang
gia ting néu khong c6 giai phap quan ly kip thoi.
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Bang 2. Hién trang va xu huéng bién dong chat hiru co trong dat cat bién bi anh hudng bdi kho han
tai cac tinh: Khanh Hoa, Ninh Thuin, Binh Thuan

Trung binh trén
o e . Tinh Khanh Hoa | Tinh Ninh Thuan | Tinh Binh Thuan | toan khu vuc
Mic danh gia .
khao sat
()
Ty 1é % mau dat c6 ham luong chat hiru co téng so
Ngheo 50,00 19,00 50,88 39,96
Trung binh 47,50 53,00 33,33 44,61
Giau 2,50 28,00 15,79 15,43
Gia tri nho nhat 0,56 0,52 0,48 -
Gia tri lon nhat 2,34 3,45 2,55 -
Bién dong chat hitu co trong dat
Trung binh trén
Tinh Khanh Hoa | Tinh Ninh Thuan | Tinh Binh Thuan | toan khu vuc
khao sat
Khong suy giam 7,50 78,13 28,07 37,90
Suy gidm nhe 42,50 18,75 31,58 30,94
Suy giam trung binh 50,00 3,13 40,35 31,16
Suy gidm manh 0,00 0,00 0,00 0,00

Xét rieng timg tinh, Khanh Hoa la tinh c6 ty
lé suy thoai chat hitu co cao nhat, voi 92,5% mau
dat bi suy thoai & mitc nhe va trung binh. Diéu
nay cho thay, dat tai day dé bi tén thuong trudc
tac dong ctia kho han va thiéu cac bién phap cai
tao dat hiéu qua. Tinh Binh Thuan ciing cé tinh
trang tuong tu, voi 71,9% mau dat bi suy thodi,
tuy nhién mic do suy giam nhe hon so véi tinh
Khanh Hoa. Trong khi do, tinh Ninh Thuan noi
bat véi tinh trang kha quan hon, cé dén 78,13%
mau dat khong bi suy thodi, cho thay hiéu qua tir
viéc stt dung phan bon hitu co va cac bién phap
canh tac hop ly.

Su bién dong chat hitu co phan anh ro anh
huodng ctia cac yéu to tu nhién va nhan tao. Dat
cat bién voi két cau co gidi tho, kha nang git
nuoc kém dé bi mat chat hiru co dwoi tac dong
ctia kho han kéo dai va thiéu 1op phu thuc bi. Tai
tinh Khanh Hoa va Binh Thuén, tic dong nay
dac biét ro rét khi phan lon dién tich dat khong
duoc bao vé tot trudc cac yéu to thoai hoa.
Nguoc lai, tai tinh Ninh Thuan, viéc ap dung ky
thuat nong nghiép bén vimg va st dung phan
bon hitu co da gép phan quan trong trong viéc
duy tri va cai thién ham luong chat hitu co. Viéec

suy giam chat hitu co sé gay ra hau qua nghiém
trong nhu: Gidm nang suat nong nghiép, gia
tang rai ro sa mac hoa va anh hudéng tiéu cuc
dén sinh ké ctia nguoi dan. Do do, dé bao ton va
cai thién chat hitu co trong dat cat bién ving
duyén hai Nam Trung b, can thuc hién cac bién
phap ky thuat nham tao ra va st dung hiéu qua
nguon chat hitu co phuc vu san xuit nong
nghiép, cai thién 16p phu thuc vat dé bao vé tai
nguyeén dat. Nhimng giai phap nay khong chi gop
phan cai thién hiéu qua st dung dat ma con giap
ung pho vdi cac van dé toan cau nhu bién déi khi
hau va suy thoai dat.

3.2. Xu thé bién dong chat dinh dudng cta
dat cat bién bi anh huéng béi khoé han ving
duyén hai Nam Trung bo

Nghién cttu tai vung duyén hai Nam Trung
bo cho thay, ham luong cac chat dinh duong
trong dat cat bién chiu anh huong nang né boi
diéu kién kho han va phuong thitc canh tac, voi
hon 90% mau dat c6 ham luong nito téng s6 &
muc nghéo dén trung binh. Tai tinh Khanh Hoa
va Binh Thuan, ty 1&¢ mau dat nghéo nito 1an luot
dat 62,5% va 73,68%, trong khi tinh Ninh Thuan
chi chiém 32,81%, diéu nay cho thay, su khac
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biet dang ké trong kha nang duy tri chat dinh
duong dat gitra cac tinh. Ninh Thuan 1a tinh c6 ty
lé mau dat & muic trung binh va giau nito cao
hon, lan luot dat 59,38% va 7,81%, phan anh tac
dong tich cuc tir cac bién phap cai tao dat nhu
bon phan httu co va quan ly nudc hiéu qua. So

voi nén dat nam 2005, ty 1é mau khong suy giam
nito tai tinh Ninh Thuén dat 29,69%, vuot xa tinh
Khanh Hoa (10%) va tinh Binh Thuan (8,77%),
nhung tinh trang suy giam nhe (45,44%) va trung
binh (36,41%) van chi€m uwu thé trén toan khu
vUrc.

Bang 3. Hién trang ham luong nito téng s6 ctia dat cat bién bi anh huéng béi kho han tai
cac tinh: Khanh Hoa, Ninh Thuén, Binh Thuan

Ty lé (%) mau dat
Mitc dénh gia Trung binh trén
Tinh Khanh Hoa | Tinh Ninh Thuan | Tinh Binh Thuan toan khu vuc
khao sat
Ngheéo 62,50 32,81 73,68 56,33
Trung binh 35,00 59,38 19,30 37,89
Giau 2,50 7,81 7,02 5,78
Gia tri nho nhat 0,02 0,04 0,02 -
Gia tri 16n nhat 0,15 0,17 0,16 -
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Hinh 1. Bién dong ham luong nito tdng sé trong
trong dat cat bién bi anh hudng béi kho han
khu vuc duyén hai Nam Trung bd

Phot pho (1an) téng so trong dat cat bién
ciing thé hién xu huéng bién dong dang chu y.
Ty 1é mau dat nghéo phot pho tai tinh Khanh

Hoa lén toi 90%, cao hon nhiéu so voéi tinh Binh
Thuan (49,12%) va tinh Ninh Thuan (20,31%).
Tuy nhién, tinh Ninh Thuin dan dau vé ty le
mau dat giau phot pho (45,31%), trong khi tinh
Binh Thuan chi dat 14,04% va tinh Khanh Hoa
khong c6 mau dat nao dat mutc giau. Su chénh
lech nay c6 thé duoc gidi thich bang viéc ap
dung cac bién phap quan ly dat bén ving tai tinh
Ninh Thuan, bao gom stt dung phan bon hitu co
va cac phu phdm nong nghiép. Dac biét, ty le
mau khong suy giam phot pho tai tinh Ninh
Thuan va Binh Thuan lan luot dat 96,88% va
92,98%, trong khi tinh Khanh Hoa chi dat 30%,
diéu nay cho thay, khu vuc trén dang doi mat voi
tinh trang suy thoai nghiém trong.

Bang 4. Hién trang ham leong phét pho tdng s cta dat cat bién bi anh hudéng béi kho han
tai cac tinh: Khanh Hoa, Ninh Thuin, Binh Thuan

Ty 1& (%) mau dat
Miic danh gia Tinh Tinh Tinh Trung binh trén toan
Khanh Hoa | Ninh Thuan Binh Thuan khu vie khao sat

Ngheo 90,00 20,31 49,12 53,15
Trung binh 10,00 34,38 36,84 27,07
Giau 0,00 45,31 14,04 19,78

Gia tri nho nhat 0,02 0,04 0,03 -

Gia tri 1on nhat 0,05 0,39 0,22 -

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 5/2025

25



KHOA HOC CONG NGHE

20 % =
o N =

Tinh Khinh Hoa Tinh Ninh Thuin Tinh Binh Thuin Trung binh

B Khéng suy giam B Suy giam nhe B Suy giam trung binh M Suy giam manh

Hinh 2. Bién dong ham hrgng phdt pho téng s
trong dat cat bién bi anh hudng béi kho han
khu viec duyén hai Nam Trung bo

Ham luong kali tong sO trong dat cat bién
ciing co6 su khac biét ro rét gitta cac tinh. Tai tinh
Khanh Hoa, 70% mau dat thuoc micc nghéo,
trong khi ty 1é nay tai tinh Binh Thuan va Ninh
Thuan 1an luot 1a 26,32% va 9,38%. Nguoc lai, tinh
Ninh Thuan c6 34,38% mau dat dat muc giau
kali, vuot xa tinh Binh Thuan (7,02%) va tinh
Khanh Hoa (0%). Su khac biét nay phan nao
phan 4nh loi thé te nhién cta tinh Ninh Thuan
voi thanh phan khoang vat giau mica va thach
anh, két hop voi cac bién phap cai tao dat hiéu
qua. Tuy nhién, ty 1é mau dat khong bi suy giam
kali tai tinh Ninh Thuan va Binh Thuan ciing cao
hon dang ké (96,88% va 94,74%) so voi tinh
Khanh Hoa (45%), noi phan 16n mau dat bi suy
giam nhe (45%) va trung binh (10%).

So sanh véi cac nghién cttu khac cho thay,
tinh trang suy giam chat dinh duong tai ving
duyén hai Nam Trung bo twong dong véi cac khu

vuc kho han trén thé gioi. Theo Plaza va cs
(2018) [18], cac hé sinh thai kho han toan cau
thuong c6 ham luong nito va phot pho thap do
diéu kién kho han kéo dai lam gian doan chu
trinh dinh dwong. Ciac khu vuc kho han &
Ethiopia ciing ghi nhan tinh trang mat 16p thuc
bi va suy thoai dat nghiém trong, dan dén ty le
nito thdp twong tuy tinh Khanh Hoa va Binh
Thuan [19]. Nguoc lai, cac vung ap dung cac
bién phap tudi tiéu tién tién va bon phan hitu co
nhu tai Israel da cai thién dang ké ham luwong
dinh duong dat, twong ty¢ nhu két qua nghién
ctru tai tinh Ninh Thuan [20]. Nghién ctu chat
luong moi truong dat tai ving kho han ctia Nam
Trung bo va Tay Nguyén ctia Ng6 Thi Bao Minh
va cs (2018) [21] cho thay, dat c6 do xop twong
doi thap, dat bi nén chat, kha nang thiam, thoat
nudc va trao doi khong khi kém. Tai cac diém
quan tréc, 16p pha thuc bi nghéo nan két hop voi
diéu kién niang han kéo dai da lam thay ddi cac
dac tinh hoéa ly cta dat nhu: pH khong 6n dinh,
ham luong hitu co trong dat ngay cang sut giam
dang ké. Ham luong N, P, K va CEC tai cac diém
quan trac tuy khac nhau theo ting loai dat va
tham thuc vat, song tat ca déu c6 moi quan hé
voi ham luong va chiéu huong ting gidm cuia
ham luong hitu co theo ti 1é thuan. Diéu nay lam
cho tinh hinh san xuét nong nghiép tai nhimng
vung dat kho han tré nén kho khan hon trong
tuong lai.

Bang 5. Hién trang ham lueong va bién dong kali tdng sé ctia dat cat bién bi &nh hudng bdi kho han
tai cac tinh: Khanh Hoa, Ninh Thuan, Binh Thuan

Ty leé (%) mau dat
Mttc danh gia Trung binh trén
Tinh Khanh Hoa | Tinh Ninh Thuan | Tinh Binh Thuan | toan khu vuc khao
sat
Nghéo 70,00 9,38 26,32 35,23
Trung binh 30,00 56,25 66,67 50,97
Giau 0,00 34,38 7,02 13,80
Gia tri nho nhat 0,10 0,41 0,07 -
Gia tri 1on nhat 2,00 3,29 3,35 -
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Hinh 3. Bién dong ham leong kali tdng so trong dat cat bién bi anh hudéng béi kho han
khu vuc duyén hai Nam Trung bd

Vung dat cat bién duyén hai Nam Trung bo
dang doi mat voi tinh trang suy thoai nghiém
trong do anh huéng cia kho han va cac phuong
thitc canh tac khong bén vimg. Cac nghién ctru
chi ra rang, dat tai khu vuc nay, dic biét & cac
tinh: Khanh Hoa, Ninh Thuén, Binh Thuan dang
c6 xu huéng gidam manh ham luong chat hitu co
va cac chat dinh dudéng chinh nhu: Nito, phot
pho va kali. Tinh trang nay khong chi anh huéng
truc ti€p dén nang suat cay trong ma con dat ra
nhing thach thitc 16n d6i voi an ninh lwong thuc
va bao vé moi truong dat. Moi lien hé chat ché
gitta ham lwong chat hitu co va cac chat dinh
duong trong dat cho thay, viéc duy tri va cai
thién chat hitu co c6 thé tré thanh chia khoa
quan trong trong viéc khac phuc tinh trang suy
giam dinh duong cta dat. Mot trong nhitng giai
phap quan trong 1a tao nguodn va ting cuong st
dung phan bon hitu co dé cai thién chat luong
dat. Phan bon hitu co nhu: Phan chuéng, phan
xanh va cac phu phdm nong nghiép khong chi
cung cap chat dinh duong thiét yéu ma con gop
phan cai thién ciu trac dat va tang kha nang git
nudc. Viéc bé sung chat hitu co giup céi thién ty
le C: N trong dat, gidm nguy co x6i mon va nang
cao kha ning chong chiu cua dat trudce tac dong
cta kho han. Tai tinh Ninh Thuan, viéc st dung
phan boén hitu co trén dién rong dat trong trot da
lam cho hon 78% dién tich dat duy tri hodc cai
thién ham luong chat hitu co. Pay 1a mot bai hoc
kinh nghiém cho tinh Khianh Hoa va Binh
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Thuan, noi phan lon dat cat bién c6 ham luong
chat hitu co & muc nghéo (trén 50%).

Song song voi viéc sit dung phan bon hiu
co, ap dung cac hé thong tuoi tieu hién dai, tiét
kiém tudi, sé giup toi wu héa viéc st dung nudc
va cai thien diéu kién moi treong dat. Vi du nhu
tudi nho giot da duoc ching minh la mot giai
phap hiéu qua tai cac khu vuc kho han trén thé
gi6i, nhat 1a & Israel, noi nong dan da thanh cong
trong viéc duy tri nang suat va chat luong dat
nho kiém soat chinh xac lwong nuoc va chat
dinh duong duwoc cung cap cho cay trong. Kinh
nghiém nay hoan toan co6 thé duoc ap dung tai
cac vung khé han cta Viét Nam, noi tinh trang
kho han kéo dai dang lam giam kha nang git
nuoc va dinh duong ctia dat cat bién. He thong
nay khong chi tiét kiém nuéc ma con giam thiéu
hién twong x6i mon va rtra troi dinh duong, dong
thoi tao diéu kién thuan loi cho viéc tich tu chat
hitu co trong dat.

Bén canh d6, cai thién 16p phu thuc vat la
mot giai phap quan trong dé bao vé dat khai tac
dong ctia kho han va x6i mon [19]. Lép pha thuc
vat nhu c6 pht, cay trong xen canh khong chi
giam thiéu mat nwedc ma con ting cuong kha
nang hap thu dinh duong ctia dat. M6 hinh nong
lam két hop, voi cac loai cay chiu han nhu: Keo,
mia, xoai, thanh long c6 thé duoc trién khai rong
rai tai tinh Khanh Hoa va Binh Thuan. Nhimg
cay trong nay khong chi mang lai gia tri kinh té
ma con cai thién chat luong dat nho viéc cung
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cap luong 16n 14 rung, than canh muc nat, dong
vai tr0 nhu mot nguodn chat hitu co tuw nhién. Tai
tinh Ninh Thuan, sy két hop gitta 10p phu thuc
vat va phan bon hitu co da gitup nang ty 16 mau
dat giau phot pho lén 45,31%, vuot xa cac tinh
con lai.

Mot yéu t6 quan trong khac 1a tai tao va duy
tri do phi dat thong qua viéc st dung cac ché
pham sinh hoc. Cac ché phdm nay cung cap vi
sinh vat c6 loi, ho tro qua trinh phan giai chat
hitu co va ting cuong chu trinh dinh dudong
trong dat. Viec bd sung ché pham sinh hoc da
duoc ap dung thanh cong tai nhiéu quoc gia,
giup cai thién dang ké nang suat va chat luong
dat, dac biet & cac khu vuc co6 diéu kién kho han
khac nghiét [13]. Tai Viet Nam, day ciing 1a mot
giai phap tiém nang dé nang cao ham luong nito
va phot pho trong dat cat bién.

bé cac giai phap trén duoc trién khai hiéu
qua, viéc nang cao nhan thtc cong dong va ho
tro chinh sach tit chinh quyén dia phuwong 1a rat
quan trong. Cac chuong trinh gido duc va truyén
thong can tap trung vao viéc giai thich ro rang
tac dong cua suy thoai dat va loi ich ctia cac bién
phap cai tao dat. Pong thoi, nha nudc can cung
cap cac g6i hé tro tai chinh va ky thuat dé
khuyén khich nong dan ap dung céac bién phap
canh tac bén vimg.

Cuéi cung, viéc thiét 1ap hé thong giam sat
va danh gia chat luong dat thuong xuyen 1a can
thiét dé theo doi hiéu qua ctia cac giai phap da
thuc hién. Cac két qua quan trac can duoc phan
tich va cong bo dinh ky dé diéu chinh kip thoi
cac chién luoc quan ly dat. Su két hop gitta cac
bién phap cai tao dat, nang cao nhan thic va ho
tro chinh sach sé giup cai thién hiéu qua s
dung dat tai viing duyén hai Nam Trung bo, dam
bao su bén vitng trong san xuat nong nghiép va
tmg pho voi bién d6i khi hau.

4. KET LUAN

Ving dat cat bién duyén hai Nam Trung bo,
dac biet & cac tinh Khanh Hoa, Ninh Thuén,
Binh Thuin dang d6i mat véi tinh trang suy
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thoai nghiém trong vé chat hitu co va cac chat
dinh duong chinh. Ham luong chat hitu co trong
dat cat bién cht yéu nam & muc nghéo dén
trung binh, dao dong tir 0,48 - 3,45%. So sanh voi
nén dat nam 2005, trén 60% s6 mau dat bi suy
gidm chat hitu co & mitc nhe va trung binh,
trong khi ty 1é suy gidm nang rat thap, diéu nay
phan anh su suy thoai dat dién ra am tham
nhung lién tuc.

Hon 90% mau dat khao sat c6 ham luong
nito téng s6 ndm & muic nghéo dén trung binh.
Tinh trang thiéu hut phot pho dac biét nghiém
trong tai tinh Khanh Hoa, noi 90% mau dat duoc
x€p vao muc nghéo, cao hon nhiéu so véi tinh
Ninh Thuan va Binh Thuan. Kali tong s ciing
cho thay, su chénh lech dang ké gitta cac tinh,
voi 70% mau dat tai tinh Khanh Hoa & mic
ngheo, trong khi tinh Ninh Thuan va Binh
Thuan cé ty 1é mau giau kali cao hon dang ké.
Trung binh toan khu vuc so véi nam 2005, cé téi
84%, 27% va 20% s6 mau dat 1an luot bi suy giam
ham luong nito, phot pho va kali & cac muc do
khac nhau.

Két qua nghién cttu chi ra tinh cap thiét cta
viéc ap dung cac giai phap téng hop dé nang cao
nhan thic va thuc ddy hanh dong ctia cong dong
trong viéc tao ra va stt dung hiéu qua nguén chat
httu co, phan bon, nuéc tudi, xay dung lop pha
thuc vat va trién khai cac bién phap phuc hoi dat
bén vimg, cung voi sy giam sat va ho tro cta
chinh quyén nham dat duoc muc tiéu phat trién
bén viing trong diéu kién kho han.

LOI CAM ON

Trdn trong cam on Bo Nong nghiép va
PTNT, Bo Tii nguyén va Moi truong (truoc diy)
da tai tro kinh phi d€ thuc hién nhiém vu “Xay
dung thi diém mo hinh bdo vé moi truong khu
vie dat cat bién va dat xam kho han dé€ ung pho
voi bién doi khi hdu phuc vu sin xudt nong
nghiép bén ving vung duyén hii Nam Trung
bo”.
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THE CURRENT STATUS AND TRENDS IN THE VARIABILITY OF SOIL ORGANIC MATTER
AND MAJOR NUTRIENTS IN COASTAL SANDY SOILS AFFECTED BY ARID CONDITIONS IN
VIETNAM'’S SOUTH - CENTRAL COAST

Nguyen Thu Ha!, Nguyen Thi Hien!, Ngo Thanh Son!
! Faculty of Natural Resources and Environment, Vietnam National University of Agriculture
Abstract

This study was conducted to assess the current status and trends in the variability of soil organic
matter (SOM) and the total content of major nutrients (nitrogen, phosphorus, potassium) in coastal
sandy soils affected by arid conditions in the provinces of Khanh Hoa, Ninh Thuan, Binh Thuan,
located in Vietnam’s South - Central Coast. A total of 160 topsoil samples (0 — 20 cm) were collected
from various districts and analyzed for SOM, total nitrogen (N), phosphorus (P), potassium (K)
contents. These results were compared to the baseline soil standards established in 2005 for the
region. The findings indicated that SOM content in the study area predominantly ranged from low to
medium levels (0.48 — 3.45%), with over 60% of samples exhibiting mild to moderate depletion. More
than 90% of soil samples had total nitrogen content classified as low to medium, with approximately
84% showing a decline in total nitrogen levels. Additionally, 53.15% of samples were identified as
having low total phosphorus content, with Khanh Hoa province standing out with 90% of samples in
the low category. About 27% of the samples showed a reduction in total phosphorus levels. Potassium
content was low in 35% of samples, medium in 50.97% and high in only 13.80%. Compared to the 2005
baseline, an average of 20% of sandy soil samples across the study area experienced a reduction in
total potassium content. Sandy soils in Khanh Hoa province exhibited a greater tendency for
depletion in SOM and total nutrient content compared to those in Ninh Thuan and Binh Thuan
provinces. The degradation of organic matter and total nutrients necessitates the implementation of
integrated measures to maintain and restore soil quality for sustainable agricultural production.

Keywords: Organic matter, nutrients, coastal sandy soils, arid conditions, soil degradation.
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HIEN TRANG VA GIAI PHAP GIAM THIEU O NHIEM
MOI TRUONG KHONG KHIi TAI CAC CO SO
CHAN NUOI LON TREN DIA BAN TiNH THAI BINH

Pham Chau Thuy® ", Nguyén Thu Ha2, Nguyén Thi Hién?
! Khoa Cong nghé nong nghiép, Truong Pai hoc Cong nghé, Pai hoc Quoc gia Ha Noi
? Khoa Tai nguyén va Moi truong, Hoc vién Nong nghiép Viét Nam

TOM TAT

Nghién cttu danh gia hién trang moi treong khong khi va 6 nhiém mui tai cac co s& chan nuéi lon
(CSCNL) tren dia ban tinh Thai Binh, stt dung phuwong phap diéu tra khao sat va 14y mau truc tiép tai
cac CSCNL. Két qua khao sat cho thay, cac CSCNL gom: Chan nuéi trang trai 1on, nudi thuwong pham
(cht yéu) va chan nuéi nong ho. Mui 6 nhiém phé bién hon tai cac trang trai quy mo 16m, véi 61,8%
cht trang trai cho rang c6 mui thdi, trong khi ty 1é nay & cac ho gia dinh 1a 35,09%. Tuy nhién, viec
san sang ap dung cac bién phap kiém soat mui van con han ché, chi cé 29,09% trang trai quy mo lon
va 19,3% ho gia dinh c6 nguyén vong san sang ap dung cac cong nghé khir mui. Cac két qua phan
tich nong d¢ khi gay 6 nhiém nhu: Methane (CH,), amoniac (NH,), hydro sulfur (H,S) va hop chat
hitu co dé bay hoi (VOCs) cho thdy, nong do cac khi 6 nhiém & khu vuc trong chuéng cao nhat, giam
dan & ctra chudng va cdong trai. Nong do cac khi gay 6 nhiém c6 twong quan thuin véi quy mo chan
nudi, cao nhat & cac CSCNL quy mo lon. Khi CH, c6 nong d6 cao nhat trong s6 cac khi quan sat, dat
1.145,5 + 282,2 ug/Nm?® tai vi tri trong chuéng & CSCNL quy mo 16n. Két qua nay chi ra rang, can c6 cac
giai phap cai thién viec quan ly chat thai chan nuoi, 4p dung cong nghé gidm thiéu 6 nhiém khong
khi va khir mui dé gidm thiéu tac dong moi truong, nang cao chat luong séng cho nguoi chan nudi va
cong doéng xung quanh.

Tir khoa: Chan nudi lon, gidm thiéu 6 nhiém, moi truong khong khi, 6 nhiém mui, tinh Thai Binh.

thanh trong ca nudc. Cac chat 6 nhiém moi
truong khong khi phat thai ti cac hoat dong
chan nu6i bao gém: Bui ho hap (PM,s, PM,,),
methane (CH,), cac khi gdy mui nhu: Amoniac
(NH,), hydro sulfur (H,S), axit béo dé bay hoi
(VFAs), cac hop chat hitu co dé bay hoi
(VOCs)... [2]. Mui trong chan nudi cé chita hang
tram hop chat, trong d6 khi NH,, H,S, VFAs va
VOCs duoc phat hién trong nhiéu loai hinh trang
trai chan nuoi khac nhau [3, 4]. Amoniac l1a hop
chat gay mui phd bién nhat duoc tao ra trong cac
trang trai chan nudi va nong d6 amoniac cao
nhat trong phan lon 0 c6 thé lén téi 4.100 ppm

1. DAT VAN BE

Chan nudi luén doéng vai tro quan trong
trong phat trién kinh té nong nghiép va dam bao
an ninh luong thuc & nuoc ta. Su phat trién cta
nganh chan nuoi da mang lai loi ich kinh té dang
ké. Tuy nhién, chdn nudi ciing gay ra 6 nhiém
moi truong khong khi va nudc do hau hét luong
chat thai (khi thai, phan, nu6c tiéu, nuoc rita
chuong) chua duoc xtt ly triet dé. Theo Cassou
va cs (2017) [1], hang nam nganh chan nuéi
nuoc ta tao ra khoang 80 triéu tdn chat thai,
trong d6 chan nuoi lon chiém ti 1& cao nhat 1a
30,3%, sau d6 dén chan nuoi gia cam 27,4% va

chan nuéi trau, bo chiém 23,7%. Thuc trang 6
nhiém moi truong khong khi, dac biét 1a 6
nhiém mui trong chan nuéi van dang 1a diém
nong trong phat trién chin nuoéi cua cac tinh,

[5]. Nong do ctia cac hop chat gay mui thu duoc
trong qua trinh 0 phan thuong cao hon tir cac
nguon khac. Phan gia stc, dac biét 1a phan lon
chira mot luong lon chat hitu co, cé thé nhanh
chong bi phan hay thanh mui dang ké boi cac vi
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sinh vat dudi diéu kién kiém soat nhiét do tai
khu vyc @ phan. Amoniac 1a thanh phan chinh
gay mui va luong khi thai NH; tit hoat dong chan
nuodi chiém 53 — 64% lwong khi thai amoniac &
nhting khu vuc ¢6 quy mé chan nuéi lon (nhu
Hoa Ky, chau Au va Trung Quéc) [6].

O nhiém khong khi va cac khi gay mui hoi
tr chan nuoi lién quan dén cac triéu chimg
bénh & nguoi nhu: Chay nudc mat, dau xoang
mii, ngat mai, dau hong, ho, khé thé, chéng
mat, néi mun & da, ngtta, dau khop, gidm tri
nhd, viém tai... Nguon khi doc trong chudng
nuodi ciing la nhitng nguyén nhan gay bénh cho
gia suc, gia cam, lam giam strc dé khang ctia vat
nuodi va gidam nang suat chan nuoi. Ham luong
khi NH; va H,S trong khong khi phat thai ra tu
co s& chan nuoi lon & phia Bac cao hon lan luot
ttr 7 — 18 1an va tir 5 — 50 1an so véi muc dd cho
phép [7]. Theo Phung Thi Van va cs (2006) [8],
doi voi lon tiép xuc voi ham luwong khi H,S >150
ppm trong vong 20 phut gay kém an, than kinh
khéng binh thuong, khi ham luong 1a 200 ppm
gay phu thiing & phéi, kho thd, chét. Voi NH; &
ham luong 50 - 100 ppm nidng suat va sic khoé
giam, & ham lueong > 300 ppm ti€p xuc kéo dai
sinh thé gap, thd khong déu va di dén co giat.
Trong khi d6, mot s6 chat trong VOCs, ching
han nhu benzen va acetaldehyde ciing gay ung
thu va nguy hiém, cé thé truc ti€ép xam nhap
vao co thé dong vat qua duong ho hap, da va
cac duong khac, gay ton thuong nghiém trong
dén gan va hé than kinh; gay kich tmg c6 hong
va mat [9].

Theo Cuc Thong ke tinh Thai Binh (2021)
[10], chan nuoi 1a linh vuc san suit quan trong,
la tru cot va chiém ti trong cao trong co cau gia
tri san xudt nong nghiép cua tinh Thai Binh.
Nam 2020, chan nuoéi dong gop dén 47,32% gia tri
san xudt ctia nganh nong nghiép, téng dan lon
dat 691,9 nghin con, téng dan gia cam dat 14,4
triéu con (trong do dan ga chiém 72,4%) va tong
dan trau, bo cua tinh dat trén 56,8 nghin con (véi
49,9 nghin con bo). Viéc ting so luong trang trai
chan nuéi trén dia ban tinh trong nhimg nam
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gan day da mang lai hiéu qua ro rét vé phat trién
kinh té cho tinh, nhung song song véi n6 1a cac
van dé vé 6 nhiém moi truong tit chat thai chan
nuoi. Ve sinh chuong trai khong sach va mui hoi
ttr chuong trai chan nuoi (ké ca nhimng trang trai
tap trung dam bao khoang cach hay doi voi
nhimg co s& chan nuoéi phan tan, xen ké trong
cac khu dan cu) 1a van dé nhtc nhoi néi com,
vita gay anh huodng truc ti€p toi sitc khoe nguoi
chan nuoi va dan cu & cac khu vuc xung quanh,
vira lam giam stc dé khang vat nuoi, ting ty lé
mac bénh, gidm ning sudt, tang cac chi phi
phong tri bénh, lam gidm hiéu qua kinh té cta
chan nuéi. Tuy nhién, moi truong khong khi
trong chan nuéi trén dia ban tinh Thai binh chua
co so lieu thong ké thuc té, chua cé cac bién
phap quan ly va x ly mui trong chan nuéi mot
cach cu thé, mang tinh hé thong. Vi vay, nghién
cttu nay khao sat danh gia hién trang moi truong
khong khi va nong d6 mot s6 chat 6 nhiém
khoéng khi chinh trong cac CSCNL (NH,, H,S,
CH,, VOCs) lam co s& cho cac bién phap quan ly
va lya chon bién phap gidm 6 nhiém khong khi
va mui phat sinh tai cAic CSCNL trén dia ban tinh
Thai Binh.
2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap diéu tra khao sat CSCNL

Nghién ctru da tién hanh khao sat tai 111
trén 1.380 CSCNL (ca quy mo trang trai va néng
ho). S6 mau diéu tra duoc tinh theo cong thic
Solvin:

N
n=—
1+ N =p-

Trong d6: n 1a s6 mau (co s& chan nuéi) can
diéu tra; N 1a quy mo tong thé (téng s6 co s&
chan nuoi); e 1a sai s6 cho phép (10%).

Cac mau khao sat duoc chon phan 16p theo
quy md trang trai va nong ho. Danh sach trang
trai va nong ho chan nuoi lon duoc cung cap boi
co quan quan ly chuyén moén tai dia phuong, co
tinh dén tiéu chi sdn sang hop tac cta chi
CSCNL. Trong moi 16p quy mo, lwa chon ngau
nhién cac ho dé khao sat. Quy mo co sé chan
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nuodi duoc xac dinh theo huong dan ctia Nghi
dinh s6 13/2020/ND-CP [11].

Viéc khao sat duwoc thuc hién duva trén bo
cau hoéi ban cau truc dé thu thap thong tin vé quy
mo chan nuéi, thuc trang 6 nhiém khong khi,
mui hoi va giai phap xtt Iy mui trong chan nu6i.

2.2. Phuong phap lay mau khi

Lay mau khi tai cac CSCNL d@é xac dinh
noéong do mot s6 chat 6 nhiém khong khi, trong
d6 co cac chat gay mui co ban trong chin nuoi
(NH,, H,S, CH,, VOCs). Mau khi duoc lay tai 34
CSCNL v¢i 4 loai quy mo khac nhau (trang trai
16m, trang trai vira, trang trai nho va nong ho) voi
hai kiéu chuong nuo6i (chuong kin, chuong ho)
trén toan bo 8 huyén/thanh pho trén dia ban
tinh Thai Binh

Vi tri 14y mau tai CSCNL: Mau khi duoc lay
tai 3 vi tri & méi co s& chin nuoi, bao gom: (1)
trong chuéng, (2) khu vuc ctta chuéng nuéi, (3)
cach chuong 100 m (d6i véi trang trai nho), 200
m (doi voi trang trai vira) hodc 400 m (doi voi
trang trai lI6n) theo huong gi6 cha dao (khoang
cach & vi tri (3) theo Thong tu s6 23/2019/TT-
BNNPTNN [12]. Mau khi dugc 1ay & do cao 1,5
m trong vung hit thd dé danh gia anh huong ctia
cac chat trong khong khi xung quanh dén stc
khoé con nguoi.

Ky thuat 14y mau dua theo timg chi tiéu
phan tich: Mau khi phan tich chi tieu H,S, NH,
duoc hut bang may ldy mau lwu luong thap
Minipump Sibata vao dung dich hap thu twong
tmg. Dung dich hap thu H,S la CdSO,.8H,0
duoc pha trong dung dich NaOH réi tron voi
dung dich arabinogalactan; dung dich hap thu
NH; 1a H,SO, 0,05N. Dung dich hip thu duoc
cho vao 2 6ng impinger ndi ti€p nhau vai thé tich
10 mL, 6ng tht 3 @€ chat hut am. Toc do hut khi
tte 0,2 - 0,8 lit/phut, thoi gian hat mau tir 30 - 60
phut. Mau khi phan tich CH, duoc hut truc ti€p
mau khong khi tai diém ldy mau va théi vao tui
Tedlar toc do hut 1 lit/phut. Mau khi phan tich
VOCs duoc 14y theo phuong phap hip phu bang
ong than hoat tinh, toc do 0,2 - 0,8 lit/phut; thoi
gian hut mau tir 30 - 60 phut [13].

2.3. Phuong phap phan tich méu khi

Phuong phdp phén tich mau khi trong
phong thi nghiém

- Chi tiéu phan tich: NH,, H,S, CH,, VOCs.

- Cac khi CH, va VOCs duoc phan tich tai
Phong Phan tich Poc chat Méi truong, Vién
Khoa hoc Cong nghé Nang luong va Méi truong.
Hai chi tiéu khi NH;, H,S dwoc phan tich tai
Phong Phan tich kiém kiém, Vién Nghién ctu
Tang truong xanh, Hoc vién Nong nghiép Viét
Nam. CH, duoc phan tich bang phuong phap
GC-FID (MASA 101) [11], VOCs duoc phan tich
theo phuong phap GC-MS (NIOSH method
1501) [14], H,S duoc phan tich theo phuong
phap UV-Vis (MASA 701) [11] va NH; duoc phan
tich theo phuwong phap UV-Vis [15].

2.4. Phuong phap danh gia mirc o 6 nhiém

Két qua phan tich mau khi duoc phan tich
va so sanh voi tieu chudn quy dinh tai QCVN
05:2023/BTNMT (4p dung doi voi cac vi tri xung
quanh ngoai chudéng nuoi) va QCVN 01-
79:2011/BNNPTNN (4p dung déi voi cac vi tri
trong chuong nudi) [16, 17].

2.5. Xtr Iy s6 lieu

Két qua diéu tra khao sat duoc xt ly thong
ké bang phan mém Excel, cac tham so thong ke
bao gém gia tri trung binh (Mean) va do léch
chuan (SD).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bic diém chan nuéi va tinh trang phat
sinh mui héi tai cac CSCNL

bic diém chin nuoi, bao gom: Loai hinh
chan nuoi, kiéu chuong nuoi, loai thitc dn chin
nudi, anh huong ro rét toi sy phat sinh mui hoi
tai chuong trai, do d6 anh huéng dén khong khi
trong chuong nuodi va khong khi xung quanh.
Két qua khéo sat 111 CSCNL ¢ cac quy mo khac
nhau trén dia ban tinh Thai Binh vé dac diém
loai hinh chan nuoi, tinh trang phat sinh mui hoi
ciing nhu cac bién phap giam thiéu mui hién
dang 4ap dung, mac do sin sang tiép nhan cong
nghé khir mui tai cac CSCNL khao sat trén dia
ban tinh Thai Binh dugc trinh bay & bang 1.
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Khoang 51% co s& chan nuéi duoc khao sat la
chan nu6i thwong phdm, ca & quy mo trang trai
va nong ho; 9,71% s6 co sé nudi lon sinh san va
39,29% két hop ca hai loai hinh. O quy mé trang
trai, co t0i 80% so co so st dung kiéu chuong kin,
trong khi 87,72% s6 nong ho van stt dung kiéu
chudng hé. Thitc dn chin nuoi st dung tai cac
trang trai chil yéu la thirc dn cong nghiép, dac
biét CSCNL quy mo trang trai sit dung 100% thixc
an cong nghiép, trong khi CSCNL quy mo6 nong
ho c6 st dung két hop ca thic dan cong nghiép
(80,7%) va thttc an phoi tron (19,3%). Nhu vay, c6
thé thay, dic diém chung cta chan nudi tap
trung (quy mo trang trai) 1a chin nuoi kiéu
chuong kin, stt dung thitc an cong nghiép, trong
khi chan nu6i nhé 1&¢ (quy moé nong ho) phu
thuoc nhiéu vao dién tich, kha ning dau tu va
tap quan chan nuéi ctua cac ho gia dinh.

Trong téng s6 111 CSCNL khdo sat, co
61,8% CSCNL quy mo trang trai va 35,09%
CSCNL quy moé nong ho cho biét, chan nuéi lon
phat sinh mui théi, trong khi 38,18% va 64,91%
tuong tng cho rang phat sinh mui khai va 23,01%
trong tong s6 CSCNL cho rang phat sinh ca mui
khai va thoi. Hoat dong chan nuoéi duoc cho 1a
mot trong nhitng nhan t6 chinh gay nén 6 nhiém
mui va co rdi ro phat tan dich bénh [1]. O nhiém
khong khi gdm mui hoi phat ra tir qua trinh phan
hitly va muc rita ctia cac chat hiru co trong phan,

nudc tiéu dong vat va thuac an thira. Ngoai ra,
mui hoi trong chan nuoi co thé phat ra tir co thé
vat nuoi. Do d6, cac chat gay 6 nhiém moi
truong khong khi va mui hoi/théi trong chin
nuoi lién quan chat ché téi quy mé chan nudi,
cac bién phap xtt ly chat thai, vé sinh chudng trai
va giam thiéu mui hoi tai cac CSCNL. Két qua
khéo sat cho thay, trén dia ban tinh Thai Binh
phan lon cac CSCNL da ap dung cac bién phap
nhidm giam thiéu mui hoi tir chudng trai, bao
gom: St dung voi va/hoac cac ché phdm sinh
hoc rac vao nén chuong do6i voi chian nuéi nong
ho, bién phap sinh hoc hodc bién phap téng hop
(d@06i voi chan nuoi trang trai). Tuy nhién, 18,18%
CSCNL quy mo trang trai va 45,61% CSCNL quy
mo nong ho khong ap dung cac bién phap giam
mui. Mat khac, mic d6 san sang tiép nhan cong
nghé khir mui trong chan nuéi & cac CSCNL
duoc khao sat chiém ti lé thap (29,09% & quy mo
trang trai va 19,3% & quy mo6 nong hg), trong do
ti le dong y st dung ché phdm khtt mui chi co
18,58% va ti le dong y diéu chinh thic an chi
chiém 15,93%. Vi vay, viéc tang cuong nhan thic
clia nguoi chan nuoi vé kiém soat cac qua trinh
phat tAn mui, vé sinh chudng trai chan nuéi cting
nhu tiép can cac cong nghé giam thiéu 6 nhiém
khong khi va khir mui trong chan nuéi 1a rat can
thiét trong viéc cai thien moéi truong chan nuoi.

Bang 1. Dic diém chin nuéi va cdm nhan vé mui tai cac CSCNL

TT Thong tin khao sat bonvi | Trang trai | Nong ho | Tdng hop 2 hinh thuc
1 Loai hinh chan nuéi
Thuong pham % 60,00 42,11 51,05
Sinh san % 3,64 15,79 9,71
Két hop ca 2 % 36,36 42,11 39,29
2 Kiéu chuong nuoi
Chuéng kin % 80,00 12,28 -
Chuéng ho % 20,00 87,72 -
3 Thure an chan nudi
Cong nghiép % 100,00 80,70 89,38
Phéi tron % 0,00 19,30 10,62
4 Cdm nhan vé mui
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Mui thoi % 61,8 35,09 -
Mui khai va thoi % - - 23,01
Mui khai % 38,18 64,91 -
Bién phap giam mui
Co6 ap dung % 81,82 54,39
Khéng ap dung % 18,18 45,61
Ap dun.g%r két 1:1()’[) cac % 42.22 )
bién phap
Phun / réckché' pliém/ voi % 67.74
vao nén chuong
Bién phap sinh hoc % 22,22 9,68
Muic do sin sang tiép nhan cong nghé
San sang % 29,09 19,30
Cong nghé muoén dp dung
Ché phadm khtr mui % 18,58
Diéu chinh thic an % 15,93
Khong sin sang % 70,91 80,70

Mtutc do ctia 6 nhiém mui phu thudc vao
luong phan duoc thai ra, diéu kién thong gio,
nhiét do va d0 4m. Luong khi thai NH; va H,S
phat thai tir chat thai chan nuoi thay déi tuy vao
giai doan phan hty, loai chat hitu co, thanh phan
cau tao, loai vi sinh vat va diéu kién strc khée cta
vat nuoi [18, 19]. Theo Phung Duc Tién va cs
(2009) [20], quy mo chan nuéi anh hudng dén
muc do 6 nhiém khong khi, d6i voi CSCNL quy
mo6 nong ho, luong khi NH;, cao hon 18 lan so voi
muc do cho phép va CSCNL quy mé trang trai
16m luong khi NH; cao hon 21 1an so voi muc do
cho phép. Két qua khao sat ciing cho thdy, quy
mo chan nudi cé tuong quan duong dén muc do
phan 4nh 6 nhiém mui trong cac CSCNL. Tuy
nhién, can cé so6 liéu do dac thuc té vé nong do
cac khi gay mui dé xem xét mirc do twong quan
v6i phan anh ctia nguoi dan. Vi vay, nghién cttu
da tién hanh lay mau khi gay mui tai cac CSCNL
O cac quy mo khac nhau, vi tri khac nhau dé
danh gia vé thuc trang 6 nhiém mui tai cac
CSCNL trén dia ban tinh Thai Binh.

3.2. Thyc trang 6 nhiém mot s6 chat khi gay
mui tai cic CSCNL

Khi gay mui trong chan nuo6i chia lam 2 loai:
Cac khi gay mui vo co (dién hinh 1a NH; va H,S),
cac khi gay mui hitu co (VFAs, VOCs). Nghién
ctru da tién hanh lay mau tai 34 CSCNL & cac
quy mo6 khac nhau va céac vi tri khac nhau. Két
qua do duoc ctia mot so6 khi gay mui dién hinh
tai cac CSCNL trén dia ban tinh Thai Binh cho
thay, nong do cac khi gay mui co xu huong & vi tri
trong chudng cao hon vi tri ngoai chuong va thap
nhat tai vi tri céng CSCNL, cach xa chudng nuoi tir
100 — 400 m tuy quy moé chan nudi. Tuy nhién, do6i
voi cac chudng nuoi hd, nong do NH; & vi tri ctra
chudng cao hon ¢ vi tri trong chudng, cac khi khac
van tuan theo xu huong trong chuong > cilra
chuong. Néng do NH, trung binh & vi tri clra
chuéng cao hon trong chudéng xuat hién & quy mo
trang trai lon va quy mo nong ho. Diéu nay c6 thé
duoc giai thich, do da phan cac nong ho chan nuoi
theo kiéu chuong hd, con & trang trai lon thi
thuong 1a chuong kin va co hé thong quat thong
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gi6 tot nén nong do cac khi ¢ trong chuong thap
hon & ctra chuong. Nong do cac khi do dac c6 xu
huong giam dan theo quy mo, voi quy luat nhu
sau: Quy mo 16n > quy mo trung binh > quy mo
nho. Nong do cac khi H,S, VOCs tai quy mo nong
ho cao hon dang ké so voi quy mo trang trai nho &
hau hét cac vi tri. Su khac biét gitra hai quy mo nay
¢6 y nghia khi kiém dinh t-test, voi gia tri p < 0,05.
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Quy mo
trung binh
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B Trong chudng Clrachudng ECSng trailon

Hinh 1. Nong @0 khi NH; & cAc quy mo chin
nuodi lon khac nhau

Két qua so sanh nong do khi NH; & cac vi tri
khac nhau tai cac CSCNL dugc thé hién & hinh
1. Nong do khi NH, tai vi tri trong chudng nu6i
duoc so sanh voi QCVN 01-79:2011/BNNPTNN
[17] cho thay, nhin chung gia tri ndy van dam
bao dudi mic cho phép. Két qua phan tich cho
thdy, trong s6 cac quy mo chan nudi lon khac
nhau duoc khao sat, ndong do trung binh (TB)
ctia khi vo co gay mui dién hinh 1a NH; tai vi tri
xung quanh chuéng nudi & quy mo trang trai 16n
va quy mo trang trai trung binh cao hon QCVN
05:2023/BTNMT [16] tir 1,6 - 3,5 1an. Trong do,
noéng do NH, tai vi tri ctra chudng va vi tri cach
xa chuong nuoi khoang 400 m tai quy mo chan
nuo6i 16n cao nhat trong s6 cac quy mo, voi gia tri
twong ung 693,4 + 162,8 va 373,8 = 160,9
ng/Nm?, cao gap 3,5 va 1,9 lan so voéi gioi han
cho phép so voi QCVN 05:2023/BTNMT [16].
Trong khi nong d6 NH, vi tri xung quanh
chuéng nudi & quy mo trang trai nho va quy mo
nong ho chi dao dong xung quanh mic cho
phép. O phia xa chudng nuéi (céng CSCNL),
néng do NH; ndm & dudi mic cho phép. Nong
d6 NH; do duoc tai cac CSCNL trén dia ban tinh
Thai Binh c6 nguong tuwong tu voi két qua
nghién ctu ctia Truong Thanh Canh (2010) [21]
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vé NH; tai mot s6 chuong nuéi lon tai huyén Hoc
Mon, thanh pho H6 Chi Minh.
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Hinh 2. Nong do khi H,S & cac quy mé chin
nuodi lon khac nhau

Néng do khi H,S tai cac CSCNL & quy mo
nong ho tai vi tri trong chuong 1a cao nhat so
vOi cac quy mo khac. Diéu nay co thé 1a do ché
d6 an cho dong vat nuoi tai cac CSCNL quy mo
nong ho, vai ti 1é thie an phoi tron chiém 19,3%
c6 thé dan dén thanh phan leu huynh (Sulfur)
trong thirc an va trong phan thai ra khac so voi
chan nudi st dung thuc an cong nghiép. Nong
do H,S xung quanh chudéng nudéi & quy mo
trang trai 16n cao gap 5 va 2,9 lan so voi QCVN
05:2023/BTNMT [16] & vi tri ctta chuong nuoi
va coéng CSCNL, twong tng. Tai vi tri cta
chuéng nudi & quy moé noéong ho va quy mo
trang trai trung binh, nong do H,S cao gép 6,8
va 6,7 lan so véi QCVN 05:2023/BTNMT [16],
teong tng. Nong do H,S tai cac CSCNL trén dia
ban tinh Thai Binh cao hon so véi két qua do
dac tai mot so trang trai ¢ huyén Hoc Mon,
thanh phé Hé Chi Minh [21]. Tuy nhién,
nguong noéng do NH; va H,S tai cac CSCNL
thay déi rat 16n phu thuoc vao nhiéu yéu té nhu:
Quy trinh chan nuoi, chat luong thic an, diéu
kién vé sinh chuong trai, cac yéu to nhiét do,
thoi ti€t... Nguong nong do hai khi gay mui vo
co NH; va H,S do duoc tai cac CSCNL trén dia
ban tinh Thai Binh ctng phu hop véi nguong
nong do do dac duogc & cac trang trai chan nuoi
lon tai mot s6 nghién ctu khac trén thé gioi
[18, 22].
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Hinh 3. Nong @9 khi VOCs & cAc quy md chin
nuodi lon khac nhau

VOCs la nhiing chat hitu co gay mui nhu:
Phan thoi, bap cai thoi, trimg théi... va c6 anh
huéng dén ning suat, sic khoé vat nuoi cing
nhu nguoi chan nuoi, miac du chung c6 nong do
nhé nhat trong s6 cac khi do dac. Nong do
VOCs trong khu vuc chan nuéi cao hon han so
v6i khu vuc khong chan nuoéi da duoc ghi nhan
trong két qua nghién ctru cta Trabue va cs
(2010) [23]. Nong do VOCs tai cac CSCNL trén
dia ban tinh Thai Binh khong cé quy luat r6 rang
va c6 su khac biet dang ké gitra cac quy mo chian
nuoéi cting nhu cac vi tri 14y mau khac nhau. Gia
tri ndong do VOCs cao nhat tai vi tri ctra chudng &
quy mo trang trai trung binh va thap nhat tai vi
tri ctta chudng & quy mo trang trai 16n (Hinh 3).
Hién nay, chua c6 tiéu chuén cu thé vé cac khi
gay mui httu co trong chin nuéi. Do d6, can bo
sung thém tiéu chuin vé cac chat gay mui hiru
co trong chan nuoi, lam co sé danh gia muc do
anh hudéng ctia mui trong chan nuéi mot cach ro
rang hon.

3.3. Thye trang phat thai khi methane (CH,)
tai cac CSCNL

Két qua phan tich cho thay, trong s6 4 khi
quan trac, khi CH, c6 nong do cao nhat, dat 1.145,5
+ 282,2 ng/Nm? tai vi tri trong chuong & quy mo
trang trai lom. Day la mot khi gay hiéu ing nha
kinh c6 hé s6 hap thu nhiét cao gap 28 lan so voi
khi CO,, 1a mot trong nhitng nguyén nhan gay
bién d6i khi hau.
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Hinh 4. Néng d9 khi CH, & cac quy mé chin
nuodi lon khac nhau

S6 liéu phan tich noéng d¢ khi CH, cho thay,
st bién dong ro rét theo cac vi tri quan trac,
néong do CH, trong chudng > cira chuong va >
cong trang trai, tuy nhién khong co su khac biét
ro rét gitta cac quy moé chan nudi. O quy mo
nong ho, mirc do phat thai caa khi CH, cao nhat
& vi tri trong chuong (1.469,5 pg/Nm?) va vi tri
ctra chuong (1.225,6 ng/Nm?®). Diéu nay cé thé
la do & quy mo nong ho, viéc vé sinh chudng trai
chan nudi chua duoc thuc hién tot, chat thai,
phan thai Itu lai lau trong chudéng dan dén phan
huy tao thanh CH,. Két qua diéu tra cho thay,
61,4% CSCNL quy moé noéng ho st dung bién
phap biogas dé xit ly chat thai chan nuoi, 38,6%
xtr ly bang bién phap khac nhu lam phan bon
cho cay trong, thai ra moi truong. Do d6, xung
quanh CSCNL c6 rai rac phan lon dan dén phan
huy tao khi CH, va cac khi gay mui khac. Nhin
chung, két qua nay chi ra ring, su phat thai khi
CH, c6 su twong quan manh meé véi cac phuwong
phap quan ly va xtt Iy chat thai chan nuoi, dic
biét voi cac chudng trai quy mo noéong ho c6 mic
do phat thai cao hon dang ké so voi cac quy khac
do bién phap quan ly chat thai khac nhau.

3.4. Giai phap giam thiéu 6 nhiém méi
truong khong khi tai cic CSCNL

Tt thuc trang 6 nhiém moi truong khong
khi, mui hoi chuéng trai chan nuéi, qua diéu tra
khéo sat va két qua nong do mot s6 chat gay mui
tai cac CSCNL trén dia ban tinh Thai Binh da
vuot chuén cho phép, nghién ctru dé xuat mot so
bién phap nham cai thién mui hoi ciing nhu
giam thiéu 6 nhiém moi truong khong khi trong

37



KHOA HOC CONG NGHE

chan nuéi lon trén dia ban tinh Thai Binh. Giai
phap dé xuat tap trung vao wu tién kiém soat
ngudn goc phat sinh mui (quan ly chat thai,
khau phan an va thic an thira roi vai), sau do
dén giai phap giam thiéu, kht mui hoi. Do do,
diéu chinh khiu phan an, quan ly vé sinh
chuéng trai, quan ly va xit ly phan thai 1a cac
giai phap can thuc hién. Trong thuc té€, 4p dung
mot cong nghé don 1é kho c6 thé khir mui hoi
hoan toan cho cac CSCNL, dic biét trong diéu
kién chan nuoi tap trung quy mo 16n voi luong
chat thai 16n. Can cé su két hop cac cong ngheé
mot cach phu hop dé dat duoc hiéu qua xu ly
mui tot nhat, dong thoi hiéu qua dau tue tot nhat
cho cac CSCNL. Do d6, gidi phap téng thé
nham gidm thiéu 6 nhiém moéi truong khong
khi va mui trong chan nu6i lon dugc dé xuat
cho cac CSCNL trén dia ban tinh Thai Binh la
két hop cac giai phap: Quan ly chat thai chan
nuo6i (st dung ham 0 biogas hoac tach nuéc
tiéu ra khoi phan, xtt ly rieng chat thai ran
thanh phan httu co bang phuong phap t phan),
diéu chinh khau phan an giam protein tho, sit
dung ché phdm vi sinh khit mui hodc vat lieu
hap phu khi gay mui. Ngoai ra, can thuong
xuyén vé sinh chuong trai, tranh & dong chat
thai va phun thudc khtt trung dé dam bao ve
sinh theo quy dinh. Chuédng trai can duoc thiét
ké thong thoang, lap dat hé thong thong gio
hodc quat gi6 dé lam loang khi 6 nhiém. Can
duy tri diéu kién khong khi 6n dinh trong
chuong trai, tao vanh dai thuc vat xung quanh
khu vuce chan nu6i giup han ché mui phat tan ra
cac khu vuce dan cu. Viéc tuyén truyén, pho bién
cho nguoi chan nuoi loi ich ctia cac cong nghé
khtt mui hoi trong chan nudi nhdm nang cao
nang suat chan nuéi va dam bao strc khoé nguoi
chan nuoi 1a can thiét.
4. KET LUAN

Cac CSCNL tren dia ban tinh Thai Binh chua
yéu & quy mo trang trai va nong ho, voi thic an
cong nghiép chiém uu thé & quy mo trang trai.
Cam nhan vé mui trong cac co s& nay khac
nhau, cong nhan tai cac trang trai cho rang, mui
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thoi nhiéu hon; trong khi nong ho nhan thay mui
khai nhiéu hon. Cac bién phap gidm mui hién tai
con han ché va mic do san sang tiép nhan cong
nghé khir mui con thap.

Néng do trung binh cac khi gay 6 nhiém
cao nhat tai vi tri trong chuéng, sau d6 dén ctra
chuéng va cang xa chuong néong do cang giam.
Nong do cac khi gay mui dién hinh 1la NH; va
H.,S & vi tri xung quanh chuéng nudi cao hon so
voi gi6i han cho phép caa QCVN
05:2023/BTNMT, trong d6 cao nhat la nong do
trung binh khi H,S tai vi tri ctra trai chan nuoi
quy mo nong ho, cao gap 6,8 lan so voi gioi han
cho phép. Riéng nong d VOCs khong co su
khac biét dang ké gitra cac vi tri ldy mau va cac
quy mo khac nhau. Trong s6 cac khi quan trac
duoc trong nghién cttu nay, néong do khi CH, 1a
cao nhat (1.145,5 + 282,2 ug/Nm°) tai vi tri cira
chuong & CSCNL quy mo 16n. Pay 1a mot trong
cac khi nha kinh dong gép dang ké tir hoat
dong chan nuoi lon.

Nhin chung, thuc trang moi truong khong
khi va mui héi tai cac co s& chan nuéi trén dia
ban tinh Thai Binh déu cho thiy, moéi truong
chan nuoi tai day can co6 cac giai phap dé cai
thién. Két qua khao sat tir cac ho chan nuoi
hoan toan phu hop véi két qua phan tich mau
khi tai cac co s& chan nudi. Két qua nay lam co
s& dé xay dung, dé xuat va thtt nghiém cac
cong nghé giam thiéu mui hoi va cai thién diéu
kién vé sinh trong chan nuoi lon.

LOI CAM ON

Nhom tic gid xin trdn trong cam on So
Khoa hoc va Cong nghé tinh Thai Binh; UBND
tinh Thai Binh di tii tro cho nghién cuu nay
trong khuon kho dé tai Khoa hoc va Cong nghé
cap tinh, ma sé dé tai: TB-CT/NN 13/23.
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CURRENT STATUS AND SOLUTIONS FOR MITIGATING AIR POLLUTION IN PIG FARMING
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FACILITIES IN THAI BINH PROVINCE
Pham Chau Thuy!, Nguyen Thu Ha?, Nguyen Thi Hien?
1 Faculty of Agricultural Technology, University of Engineering and Technology,
Vietnam National University, Ha Noi
?Faculty of Natural Resources and Environment, Vietnam National Univeristiy of Agriculture
Abstract

This study evaluates the current status of air quality and odor pollution at pig farming facilities in
Thai Binh province by employing survey methods and air sampling on-site. The survey results show
that these pig farming facilities include large-scale commercial farms (predominantly) and
household-level farming. According to survey results, odor pollution is more prevalent in large-scale
farms, with 61.8% of farm owners reporting unpleasant odors, while the figure for households is
35.09%. However, willingness to adopt odor control measures remain limited: Only 29.09% of large-
scale farms and 19.3% of households expressed a willingness to implement odor-reduction
technologies. Analysis of pollutant concentrations such as methane (CH,), ammonia (NH,),
hydrogen sulfide (H,S), and volatile organic compounds (VOCs) indicates that pollutant levels are
highest inside the barns, gradually decreasing at the barn entrance and the farm gate. Pollutant
concentrations are positively correlated with farm size, being highest at large-scale pig farming
facilities. Among the observed pollutants, CH, exhibits the highest concentration, reaching 1145.5 +
282.2 pg/Nm? inside barns at large-scale farms. These results indicate that there is a need for
improvement of livestock waste management and the application of air pollution reduction and odor
removal technologies to minimize environmental impacts and improve the quality of life for livestock
farmers and surrounding communities.

Keywords: Pig farming, atmospheric environment, odors pollution, pollution mitigation, Thai Binh
province.
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NGHIEN CUU THANH PHAN HOA HOC
VA HOAT TiNH CHONG 0XY HOA CUA TINH DAU
BAC HA BONG VAN Elsholtzia winitiana var.
dongvanensis Phuong
Luc Quang T4n!, Ha Thi Dung?, Nguyén Quang Co®, Nguyén Thi Lan Huong* Cao Thi Hug*"

TOM TAT

! Phan hiéu Pai hoc Thai Nguyén tai tinh Ha Giang

2 Truong Pai hoc Cong nghiép Ha Noi
$ Vien Cong nghé Sinh hoc, Pai hoc Hué
* Truong Pai hoc Thuy loi

* Email: caohue@tlu.edu.vn

Nghién ctru nay da xac dinh duoc hiéu suat, chi s6 ly hoa, thanh phan héa hoc va hoat tinh khang
oxy hoa ctia tinh d4au bac ha Dong Van Elsholtzia winitiana var. dongvanensis Phuong thu hai tai xa
Ta Ling, huyén Déng Van, tinh Ha Giang. Két qua nghién ctru cho thay, hiéu suat chiét xuat tinh
dau bac ha Dong Van dat 0,5% (tinh theo ham lwong mau tuoi), thanh phan chinh cta tinh dau bac
ha Déng Van bao gém: Dehydroelsholtzia ketone (59,52%), caryophyllene (13,06%) va D-limonene
(7,52%). Két qua thtr nghiém hoat tinh chong oxy hoéa déi voi nang luc khtt, hoat tinh chéng oxy
hoéa tong va quét goc te do DPPH cho gia tri EC,, dat tuong tmg la 193,20; 257,50; 28,07 ug/mL.
Nghién ctru ndy da gép phan bé sung co s& dit lieu khoa hoc vé thanh phan héa hoc va kha nang
khang oxy hoa ctia cay bac ha Pong Vian thu hai tai tinh Ha Giang.

T khéa: Bac ha Pong Van, thanh phan hoa hoc, hoat tinh chong oxy hda.

1. BAT VAN DE

Viet Nam nam trong vung khi hau nhiét doi
gi6 mua, luong mua va do 4am cao, tao diéu kién
tot dé hé thuc vat phat trién, tao ra nguon
nguyeén liéu doi dao va phong phu cho doi song
con nguoi. Tham thyc vat ctia Viet Nam cé
khoang 12.000 loai, trong d6 hon 3.200 loai duoc
st dung trong y hoc ¢6 truyén, nhimg loai nay
ciing 1a nguyén liéu dé thuc hién cac nghién ctu
khoa hoc tao ra cac san phdm c6 gia tri [1, 2]. Tt
xa xua da phat hién va st dung nhiéu loai thao
duwoc c6 nguon goc tu nhién nham muc dich
chita bénh, trong d6 cé cac loai thudc chi kinh
gi6i, ho Bac ha. Cac loai thudc chi kinh giéi cha
yéu phan b6 & Pong A, chau Phi, Bic My va
chau Au [3, 4]. Nhin chung, hau hét cac loai
thuoc chi nay déu duoc st dung trong cac bai
thuoc thao dugc dé diéu tri sot, cam lanh, tiéu
chay, kiét ly, roi loan tieu hoa va gidi doc. Mot so

loai trong chi nay nhu: E. rugulosa, E.
penduliflora, E. blanda, E. bodinieri, E.
stauntoni, E. fruticosa, E. myosurus, E. densava
E. ciliata duoc st dung dé giam dau va chong
viem. Lodi E. cypriani duoc st dung dé€ diéu tri
sOt xuat huyét va viem mi, trong khi loai £
bodinieri duoc st dung dé chita dau dau, dau
hong, dau rang, kho tiéu, viem két mac cap tinh
va viém gan [5].

Ngoai tmg dung trong y hoc ¢6 truyén, tinh
dau noi chung va tinh dau tir cac loai thugc chi
kinh gi6éi noi rieng con duoc st dung trong
nhiéu linh vuc khac nhau, bao gdm: Y hoc, my
pham, duoc phdm va nhiéu nganh cong nghiép
khac. Nghién ctru vé chiét xuat tinh dau cé thé
mang lai nhitng kién thic quan trong va tng
dung trong céc linh vuc nay, gitup hiéu ro hon vé
cac hoat chat sinh hoc va tac dong cta cac hoat
chat nay dén stc khoe con nguoi va vat nuoi [6].
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Chi kinh gi6i hau hét 1a cay than thao song
trong thoi gian ngan ngay (duéi mot nam tudi),
c6 khoang 40 loai da duoc cong nhan. Tai Viéet
Nam c6 7 loai voi tén goi co6 chira cum tur kinh
gi6i, hau hét duoc dung dé lam thuoc, trong do
c6 bac ha Dong Van [1, 2]. Cay bac ha Pong Van
(Elsholtzia winitiana var. dongvanensis Phuong)
1a loai it thay cua chi kinh gi6i duoc tim thay cha
yéu & vung cao nguyén da Dong Vin thuoc tinh
Ha Giang. Cho dén nay, nhimmg nghién cttu vé
cay bac ha Dong Van tap trung cha yéu vao
thanh phan héa hoc, chi ra su c6 mat caa
aldehyde, monoterpenoid va secquiterpenoid [7,
8]. Ngoai ra, két qua nghién ctru ctia Pham Thi
Ngoc Mai va cs 2021) ciing chi ra su c6 mat cua
mot so hop chat flavonoid cé trong hoa bac ha
bong Van [9]. Tuy nhién, cac cong bo vé hoat
tinh sinh hoc ctia loai cay nay con han ché ca
trong va ngoai nudc. Do vay, nghién cttu nay
huéng t6i muc tiéu danh gia thanh phan héa hoc
va hoat tinh chéng oxy hoéa cta tinh dau thu
bang phuong phap 16i cuén hoi nuéc tir cay bac
ha Dong Van duoc thu tai xa Ta Ling, thuoc cao
nguyén da Dong Vian, huyén Dong Van, tinh Ha
Giang.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Hinh 1. MAu cay bac ha Péng Vin (A) va toa do
thu hai mau (B)
2.2. Hoa chat va thiét bi nghién ciru
Mau bac ha DPong Van toan cay (canh, 14 va
hoa) (Hinh 1A) thu hai vao thang 12 nam 2023 ¢
xa Ta Lung, huyén Dong Van, tinh Ha Giang tai
toa do 23°14’36.762”N, 108°21’527.4392 E (Hinh
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1B). Mau cay duoc thu hai vao thoi diém hoa da
gia va xuat hién mui thom dic trung cda tinh
dau. Ten khoa hoc cta cay duoc dinh danh béi
PGS.TS. Lé Thi Thanh Huong - Truong Pai hoc
Khoa hoc - Pai hoc Thai Nguyén. Tiéu ban duoc
ki hiéu la EW-Bio.TLU2023 va bao quan tai
Phong thi nghiém Céng nghé Sinh hoc - Truong
Dai hoc Thay loi.

Nghién ctu st dung nhitng héa chat va
dung cu, thiét bi tai Phong thi nghiém Cong
nghé Sinh hoc - Truong Pai hoc Thuy loi va Vién
Duoc lieu, Bo Y té. Cac hoa chat dung hé tro
chung cat, lam khan tinh dau va xac dinh cac chi
s0 ly hoa cta tinh dau: Axit sunfuric sodium
phosphate, natri chloride, natri sulfate...duoc
mua cta Cong ty Hoa chat Puac Giang (Thanh
pho6 Ha Noi, Viet Nam). Cac héa chat dung trong
phan tich thanh phan héa hoc va danh gia hoat
tinh sinh hoc (ammolium molybdate, axit
ascorbic, 2,2-diphenyl-1-picrylhydrazyl (DPPH),
potassium hydroxide...) c6 xuat xtr Sigma -
Aldrich, My.

2.3. Phuong phap nghién ctru
2.3.1. Phuong phap chiét xuat tinh dau

Tinh dau bac ha Dong Van duoc chiét xuat
bang phuong phap chung cat 16i cuén hoi nuoc
tai Trung tam Nghién cttu Nguén gen va Giong
duoc lieu Quoc gia thuoc Vién Duoc lieu, Bo Y té
theo mo ta béi Nguyén Puc Duy va cs (2022)
[10]. Cu thé, 5 kg cay bac ha Pong Van tuoi sau
khi duoc bam nho (kich thuéc khoang 2 cm)
duoc dua vao thiét bi chung cat va ngam voi
dung dich NaCl 9% trong 15 phadt. Qua trinh
chung cat duoc tién hanh trong 3 gio, tinh tir
thoi diém xuat hién giot tinh dau dau tién. Tinh
dau tho sau d6 duoc lam khan bang Na,SO, dé
loai bé nuéc, thu duoc tinh dau tinh khiét, ky
hiéu 14 EWO-TLU. Mau tinh dau tinh khiét duoc
bao quan trong chai thay tinh t6i mau, day kin
nap, & noi kho rao, tranh anh sang truc tiép.
Thanh phan héa hoc cfia mau tinh dau duoc
phan tich ngay sau khi chung cat.
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2.3.2. Phuong phdp danh gid cdc chi s6 hoa
Iy cia tinh dau

Ti trong cta tinh dau dugc xac dinh theo
TCVN 8444:2010 [11], goc quay cuc theo TCVN
8446:2010 [12], chi s6 khuc xa theo TCVN
8445:2010 [13], chi s6 axit theo TCVN 8450:2010
[14], chi so6 este theo TCVN 8451:2010 [15].

2.3.3. Phuong phdp tinh hiéu suat cua tinh
dau

Hiéu suat cta tinh dau duoc tinh theo cong
thic sau:

Hiéu suat tinh dau (%) = [Khoi luong cta
tinh dau (g)/Khéi luong ctia mau tuoi (g)] x 100
€))

234 Phuong phdp phan tich thanh phéan
hda hoc cua tinh dau

Thanh phan hoa hoc cta tinh dau duoc xac
dinh theo phuong phap sic ky khi két noi voi
khoi phé GC/MS. Theo phuong phéap nay, hoa
tan 1,5 mg tinh dau da dugc lam khan bang
Na,SO, khan trong 1 mL r#hexane tinh khiét loai
dung cho sic ki va phan tich phd. Viéc phan tich
duoc thuc hién tréen he thong GC/MS-QP2020
cua hang Shimadzu (Nhat Ban), co6t mao quan
SH - Rxi - 5Sil MS ¢6 kich thuéce 30 m x 0,25 mm
x 0,25 ym. Chuong trinh nhiét do voi diéu kién
60°C (gitr 2 phut), tang 1én nhiét do 120°C véi toc
do 10°C/phut, sau d6 tang lén 240°C véi toc do
5°C, tiép tuc gitt & 240°C trong 5 phut. Khi heli
duoc stt dung lam khi mang. Detector khoi phd
duoc cai dat trong khoang tin hiéu 50 - 900 m/z.
Thé tich mau tiém vao cot 1a 1 uL voi dung dich
mau tinh dau c6 néng do 1% (w/v) trong
hexane. Ty l¢ chia dong 1a 1: 20. Két qua phan
tich cac thanh phan trong mau tinh dau duoc xtt
ly bang cach so sanh vé phé khoi ctia cac chat
v6i thu vien NIST va mot s6 tai lieu tham khao
[16, 17]. Phuong phap nay dwoc thuc hién tai
Vién Duoc lieu, BO Y té.

2.3.5. Phuong phdap dinh gida hoat tinh
chong oxy hoa cua tinh dau bac ha Pong Van

Pinh gi4 nang e khir cia tinh dau

Nang luc kht (RP) ctia mau tinh dau duoc
thuc hién theo phuong phap cua Ferreira va cs

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 5/2025

(2007) [18]. Hon hop phan tmg gém 0,5 mL tinh
dau pha trong ethanol (& cac néng do tir 0 - 500
pg/mlL), 0,5 mL dém phosphate (0,2 M, pH =
6,6) va 0,5 mL K;Fe(CN), 1%. Sau do, hon hop
phan tng duwoc u & 50°C trong 20 phut, thém 0,5
mL CCL,COOH 10% réi ly tam 3.000 vong/phut
trong 10 phat. Nhe nhang rat 0,5 mL cho vao 0,5
mL nudc va 0,1 mL FeCl; 0,1%, lac déu roi tién
hanh do mat do quang cta hén hop phan tmg &
budc song 700 nm. Chat doi chimg duwong st
dung la axit ascorbic. Hiéu qua khang oxy hoéa
ctia tinh dau & cac nong do khac nhau duoc so
sanh voi chat chuin bang cach stt dung nong do
ma tai d6 chat chudn hay cao chiét (pg/mL) cé
gid tri OD = 0,5 (ODy5).

Panh gid hoat tinh chong oxy hda theo
phuong phap phosphomolybdenum

Hoat tinh chong oxy hoa téng cta tinh dau
bac ha Pong Van EWO-TLU dugc thuc hién theo
phuong phap phosphomolybdenum [19]. Theo
phuong phap nay, mau tinh dau duoc pha loang
béang ethanol dé dat nong do 100 - 500 pg/mL. Lan
luot cho 0,1 mL dung dich tinh dau pha loang voi
nong do twong tmg & trén vao ong eppendorf dung
tich 2 mL, b6 sung thém 1 mL dung dich phan tmg
(0,6 M H,SO,, 28 mM so,dium phosphate va 4 mM
ammolium molybdate). Ong eppendorff duoc dong
nap chat, i ¢ nhiét do 95°C trong thoi gian 90 phuit.
Ong mau thi nghiém duoc 1am ngudi t¢i nhiét do
25°C, sau do do do hap thu & budc séng 760 nm.
Axit ascorbic dugc st dung 1am chat chuin. Hoat
tinh chong oxy hoa téng ciia mau EWO-TLU ¢ cac
noéng do khac nhau duoc so sanh voi chat chudn
bang cach stt dung nong do ma tai d6 chat chuin
hay tinh dau (ug/mL) c6 gia tri OD = 0,5 (OD,).

Pianh gid hoat tinh chong oxy hda theo
phuong phap don goc tr do DPPH

Hoat tinh quét goc tw do DPPH duoc tién
hanh theo mo ta cta Sharma va cs (2009) [20].
Tién hanh hut 1,5 mL dung dich DPPH v6i nong
do 0,1 mM vao 1,5 mL dung dich mau c6 nong
do 6,15; 12,5; 25; 50 pg/mL trong ethanol 90°.
Sau do, t hén hop thu duogc trong bong t6i thoi
gian 30 phut va do do hap thu quang tai 517 nm.
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Hoat tinh ttc ché goc tu do DPPH (I%) duoc tinh
toan theo cong thtc:
Ac — As

I% = x 100

&)

Ac va As 1a mat do quang ctia mau trang va
mau thtr twong tmg. Dua vao cac gia tri 1% thu
duoc tai cac nong do mau khac nhau tinh duoc
gia tri ECs,. Axit ascorbic duoc st dung lam chat
doi chimg duong.

2.3.6. Xirly s6'liéu va thong ké

Tat ca cac phép thtr chong oxy hoéa cta tinh
dau bac ha Dong Van duoc thuc hién 3 lan. Gia
tri duoc tinh bang gia tri trung binh +/- sai so.
Qua trinh danh gia thanh phan héa hoc cuaa tinh
dau bang phuong phap GC-MS duoc thuc hién 1
lan. S6 lieu duoc xit Iy thong ke bang phan mém
Two-way ANOVA.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hiéu suat thu hdi tinh dau bac ha Pong Vin

Tinh dau bac ha Péng Van c6 dang 16ng, nhe
hon nudc, mau vang nhat, mui thom dac trung.
Hiéu suat thu hoi tinh dau duoc tinh theo nguyén
lieu twoi 1a 0,51%, thap hon so véi hiéu suat thu
hoi tinh dau bac ha Pong Van tit cac bo phan hoa
va phan trén mat dat duoc thu hai va nghién ctu
béi Pham T. N. M va cs (2020) [7], Le X. D va cs
(2021)[8]. Dong thoi, so voi mot s6 loai khac
cung chi, loai bac ha Pong Van chtta ham luong
tinh dau cao hon. Theo mot s6 cong trinh cong
bo, ham luong tinh dau tinh theo mau tuoi va
chiét xuat bang phuong phap 16i cuén hoi nuée
cua loai kinh giéi thu hai tai cac noi khac nhau dat
hiéu suat 0,2 - 0,35% [21, 22].

3.2. Chi s6 Iy héa ciia tinh du bac ha Péng Van

Mau tinh dau bac ha Pong Van duoc danh
gia mot so chi tiéu ly hoa, két qua duoc trinh bay
& bang 1.

Béng 1. Chi s6 ly hoa ctia tinh dau bac ha Péng Vin

Cac chi so hoa s , Chi so Goc quay | Chi so axit, 150
ly Nhiét do Ty trong khuc xa cuc mg KOH/g este, mg
' ' KOH/g
EWO-TLU 25°C 0,952 1,465 86°4( 0,645 0,725
Két qua nghién cttu trong bang 1 thé hién ti [ / ;7
N o , N \ " |
trong cua tinh dau la 0,952, chi so6 khuc xa la 1,465, [ .
2 A \ 2 s A ’ A~ ‘.r, _— ‘E “ T_ \‘ T s .
chi so\ nay nho hon‘1,47/ diéu do Cho,thay, trong ol L .1 ngg __ﬂla | :—;;—;EL fer |
tinh dau c6 chira nhiéu cau tir cé lién két doi. 100 0

So v6i mau tinh dau chiét xuat tir qua phat tha,
tinh dau bac ha DPong Van c6 chi s6 khuc xa, ti
trong va goc quay cuc cao hon. Pong thoi, cac chi
s0 axit hay este thi quy luat nguoc lai, thap hon so
voOi mau phat tht duoc cong bo [23].

3.3. Thanh phan héa hoc ciia tinh dau

Két qua phan tich phé GC/MS (Hinh 2) cho
thay c6 téng s6 24 hop chat da duoc xac dinh
trong mau tinh dau bac ha Pong Van EWO-TLU
(Bang 2), so voi mau tinh dau bac ha Dong Van
duoc cong bo bai Pham T. N. M va cs (2020) [7],
Le X. D va cs (2021) [8] chi chita 22 hop chat.
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Hinh 2. Sic ky @6 GC-MS ctia tinh dau bac ha
Poéng Vin

Mau nghién cttu EWO-TLU duoc chung cat ti
loai bac ha bong Van theo phuong phap 16i cuon
hoi nuoc chita hop chat chinh 1a dehydroelsholtzia
ketone voi ham luwong 59,52%. Mot s6 chat khac
chta trong tinh dau véi ham luong cao nhu:
Caryophyllene (13,06%), D-limonene (7,52%), o-
naginatene (3,45%), 3-carvomenthenone (2,78%),
humulene (2,32%), (-)-, B,-bourbonene (1,87%), y-
elemene (1,44%), and B-copaene (1,13%). Cac hop
chat chua ti le thap hon (< 1%) bao gom: B-
phellandrene (0,15%), B-myrcene (0,19%), linalool
(0,65%), 1,4-dihyronaphthalene 0,17%),
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rosefuran epoxide (0,55%), elsholtzia ketone
0,87%), 2,3-dimethyl-5-(2,6,10-trimethylundecyl)
(0,95%), copaene (0,38%), cismuurola-4(15), 5
diene (0,16%), (+)-epi-bicyclosesquiphellandrene

(0,23%), y-elemene (0,19%), germacrene D (0,17%),
trans-a-bergamotene (0,85%), o,-farnesene (0,56%),
cadina-3,9-diene (0,82%).

Béng 2. Thanh phan héa hoc ciia tinh ddu bac ha Pong Vin

STT RT KI (DB-5S) Ham luong, % Tén cta hop chat
1 5,909 1031 0,15 pB-phellandrene
2 6,417 990 0,19 f-myrcene
3 7,977 1028 7,52 D-limonene
4 10,678 1425 3,45 Naginatene
5 10,999 1100 0,65 Linalool
6 13,505 1290 0,17 1,4-dihyronaphthalene
7 14,589 1375 0,55 Rosefuran epoxide
8 16,277 1525 0,87 Elsholtzia ketone
2,3-dimethyl-5-(2,6,10-
) 17,064 1620 0,95 trimethylundecyl) furan
10 19,315 1465 2,78 3-carvomenthenone
11 23,329 1720 59,52 Dehydroelsholtzia ketone
12 26,653 1380 0,38 Copaene
13 27,116 1390 1,87 (-)-,8,-bourbonene
14 27,420 1480 0,16 Cismuurola-4(15),5-diene
15 29,406 1425 13,06 Caryophyllene
16 29,800 1510 0,23 (+)-epi-icyclosesquiphellandrene
17 30,616 1480 0,19 y-muurolene
18 31,285 1450 2,32 Humulene
19 31,972 1490 0,17 Germacrene D
20 32,788 1430 1,13 f-copaene
21 33,664 1440 1,44 y-elemene
22 33,886 1440 0,85 Trans-a-bergamotene
23 34,647 1500 0,56 o-farnesene
24 35,135 1520 0,82 Cadina-3,9-diene

Ghi chu: STT: So'thit tu; RT Thoi gian luu (phut), KI: Chi s6 Iuu giir Kovats

Theo Pham T. N. M va cs (2020) [[7], mau
tinh dau bac ha Pong Van duoc chiét xuat tir hoa
va cac bo phan trén mat dat chira hai hop chat
chinh: rosefuran epoxide (63,17%) va rosefuran
(12,67%); trong khi mau tinh dau & nghién cttu
nay khong chtta rosefuran ma chi chaa
rosefuran epoxide vdi ti 1é thap hon dang ké, dat
0,55%. Nguoc lai, dehydroelsholtzia ketone la
thanh phan chinh ctia mau EWO-TLU (59,52%),
trong khi mau duoc cong bo boi nghién ciru ké
trén chi chiém 0,26%. Su khac biét vé thanh phan
hoa hoc cta tinh dau c6 thé phu thuoc vao thoi

vu thu hai, bo phan thu hai, toa do thu mau va
phuong phéap chung cat.

Thanh phan héa hoc va hoat tinh sinh hoc
ctia tinh dau cua cac loai thuoc chi kinh gioi
ciing nhan duoc su quan tam cfia nhiéu tac gia
tren thé gioi. Theo Pudziuvelyte va cs (2017)
[24], tinh dau chiét xuat ti loai kinh gioi
Elsholtzia ciliata thu hai tai Lithuania chia 26
hop chat, trong d6 c6 chira 2 hop chat chinh 1a:
Dehydroelsholtzia ketone (78,28%) va elsholtzia
ketone (14,58%). Két qua nay ciing triing hop voi
cong bo ctia Kharina va cs (1995), Thappa va cs
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(1999) [25, 26]. Ngoai ra, Korolyuk va cs (2002)
ciing duwa ra két quad tuwong tu, theo do,
dehydroelsholtzia ketone va elsholtzia ketone la
2 hop chat chinh chita trong tinh dau kinh gi6i
thu hai tai Novosibirsk [27]. Tinh dau chiét xuat
tir loai kinh gi¢i nay duoc bao cao cé hoat tinh
doi voi mot s6 bénh ung thu nhu: u nguyén bao
than kinh dém (Glioblastoma), ung thu tuyén
tuy va ung thu vua. Hién nay, chua c6 mot cong
trinh cong bo chinh thitc nao vé hoat tinh gay
doc t€ bao ctia hai hop chat: Dehydroelsholtzia
ketone va elsholtzia ketone [24]. Tuy nhién, su
c6 mat cia nhom chat nay voi ham luong cao,
cung voi tac dung hiép déng voi cac thanh phan
con lai caa tinh dau cé thé 1a nguyén nhan tao
nén hoat tinh chéng ung thu cda tinh dau loai
nay. Cung tir loai kinh gidi nay thu hai tai Viét
Nam, Luu Tang Phuc Khang va cs (2023) da xac
dinh thanh phan cda tinh dau, bao gém 26 hop
chat, trong d6 chira cac hop chat chinh la: Neral
(15,66%), geranial (5,62%) va (Z)-p-farnesene
(22,72%) va caryophyllene (9,57%) [28]. Két qua
nghién cttu ctia Song va cs (2024) cho thay, loai
nay thu hai tai Trung Quoc thu duoc tinh dau
chtra 3 hop chat chinh 1a R-carvone, L-limonene
va S-carvone [29].

Mot trong nhitng hop chat dang chu y khac
ctia mau tinh dau bac ha Pong Van EWO-TLU la
chtta hop chat caryophyllene. Theo nghién ctu
cta Dijilani va Dicko (2012) [30] nhom chat nay
thé hién hoat tinh khang viém, hoat tinh khang
virus, khang khuén va khang nam [31].

Nhu vay, nhitng dan ching vé thanh phan
hoéa hoc c6 thé dua ra két luan rang, tinh dau cta
cac loai trong cung mot chi sé khac nhau. Tinh
dau ctia cung mot loai cting khac nhau vé thanh
phan hoéa hoc, phu thudc vao cach chung cat,
thoi gian thu hai va bo phan st dung dé chiét
xuat. Su khac nhau trong thanh phan hoéa hoc
ctia tinh dau ndi riéng va cac loai thao duoc ndi
chung sé anh huéng dén hoat tinh sinh hoc ctia
tinh dau (hoat tinh chéng oxy hda, hoat tinh
khang vi sinh vat kiém dinh, hoat tinh khang
viém...). Nghién ctu nay tién hanh danh gia hoat
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tinh chong oxy hoda cta tinh dau bac ha Pong
Van.

3.4. Hoat tinh khang oxy hoéa cta tinh dau
bac ha Pong Vian

Kha nang khang oxy hoa la mot trong cac
dac tinh sinh hoc quan trong ctia tinh dau va la
phuong phap sang loc hoat tinh sinh hoc trudc
khi thit nghiém cac hoat tinh khac. O nghién
ctu nay, xac dinh kha nang khang oxy hoa
thong qua niang luc khtt, kha nang quét goc tu
do DPPH va phép thit phosphomolybdenum
(kha niang chong oxy hoa tong).

34.1 Ning luc khit cia tinh dau bac ha
Dong Van

... O Axitascorbic
EWO-TLL

I T B Axit ascorbic
ﬁﬁﬁﬁﬁﬁﬁ TWO-TIT

Ning lyc khir, OD700
do DPPH

% Quét gbe tw do

=]
”
B
N H
H
¥
B
@

Hinh 3. Ning luc khir (A) va kha ning quét goc
tir do DPPH (B) ctia tinh dau bac ha Péng Vin
Ghi chu: (ns: Khdc biét khong cd y nghia thong
ké; " Khac biét co nghia thong ké ¢ muic p <
0,001 khi phan tich ANOVA hai chiéu st dung

Turkey test).

Két qua danh gia nang luc khir cho thay, tiy
theo phuong phéap va diéu kién phan tng tién
hanh khac nhau ma cac hoat chat tir tinh dau sé
cho kha nang phan tmg khac nhau. Do hap thu
quang tai budc séng 700 nm ting dan khi ting
nong do cta tinh dau. Mat do quang cang cao thi
nang luc khit cang manh. T s6 liéu vé su phu
thuoc ctia do hap thu tai budc sé6ng 700 nm vao
nong do cta tinh dau (Hinh 3A) xay dung duoc
duong chuan va tinh gia tri EC5, (Bang 3). Gia tri
EC,, doi voi tinh dau 1a 193,20 pg/mL, cao hon
doi chimg duong (axit ascorbic). Day 1a lan dau
tién nang luc khtt ctia tinh dau bac ha Pong Van
duoc cong bo.
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3.4.2. Hoat tinh chong oxy hda tong cua

s AXit ascorbic
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Hinh 4. Hoat tinh chdng oxy hoéa téng ctia tinh ddu bac ha Pong Vin

Hoat tinh chong oxy hoéa téng theo phuong
phap tht phosphomolybdenum la phuong phap
don gian va c6 thé dé dang thuc hién trong
phong thi nghiém, duoc 4p dung nhiéu dé danh
gia kha nang khang oxy hoéa cta céac cao chiét
thuc vat [32, 33]. Hoat tinh chong oxy hoa tong
ctia mau EWO-TLU duoc xac dinh dua trén viec
khtt Mo (VI) thanh Mo (V) bang cac hop chat
khang oxy hoa va hinh thanh phac hop
phosphate/Mo (V) mau xanh c6 do hap thu cuc
dai tai budc song 695 nm. D€ xac dinh hoat tinh
khang oxy hoa tong, mau tinh dau EWO-TLU
duoc pha loang thanh day nong do tir 100 - 500
ug/mL. Hiéu qua trung hoa dua trén nang luc
khtr phosphomolybdenum ctia tinh dau duoc so
sanh dua vao gia tri OD (Hinh 4).

Két qua nghién cttu cho thay, & nong do 100
ng/mL, kha nang khir phttc Mo ctia mau EWO-
TLU c6 gia tri OD = 0,23 thap hon khoang 5 lan
khi so sanh voi chat chuén axit ascorbic (OD =
1,05). Gia tri ECy5, cia EWO-TLU va axit ascorbic
lan luot 1a 257,50 va 33,29 ng/mL (Bang 3).

3.4.3. Khd nang quét goc tw do DPPH cua
tinh dau bac ha Pong Van

Két qua danh gia hoat tinh choéng oxy hoa
qua kha nang quét goc tu do DPPH duoc trinh
bay & hinh 3B cho thay, mau EWO-TLU c6 kha
nang quét goc tu do kha tot. Kha nang quét goc
te do DPPH & nong do 6,25, 12,5, 25, 50 pg/mL
dat gia tri twong tng la 5,44; 21,45; 44,70; 92,2%.
Dua trén gia tri ECy, thu duwoc cho thdy, axit
ascorbic c6 kha nang lam sach goc te do cao hon
gap hon 4 lan (EC;, = 5,79 pg/mL) so voi tinh
dau bac ha Pong Van (ECy = 28,07 pg/ml)
(Bang 3). Tuy nhién, déi voi mau thtr 1a tinh dau
hoac cao chiét tho, gia tri EC;, < 100 pg/mL
duoc coi 1a c6 hoat tinh. Pong thoi, so voi mau
mot s6 mau tinh dau cta loai kinh gioi khac
thuoc chi Elsholtzia [28], tinh dau bac ha Dong
Van thé hién hoat tinh chéng oxy hoa tot hon.
Nhu vay, tinh dau bac ha Pong Van thu hai tai
cao nguyén da Dong Van, tinh Ha Giang c6 thé
duoc xem nhue mot nguyén liéu tiém nidng trong
muc dich tao cac san phdm c6 kha niang chong
oxy hoa.

Béng 3. Gi4 tri EC,ct1a hoat tinh chéng oxy hoéa ctia tinh d4u bac ha Pong Vin

ECs, ng/mL
Céc phép thit chong 3 , Kha ning quét goc tudo | Hoat tinh chong oxy hoa
oxy hoa Nang luc khir DPPH tong
Axit ascorbic 33,29 + 1,23 5,79+ 0,51 33,29 + 1,23
EWO-TLU 193,20 + 1,32 28,07 + 1,25 257,50 + 4,32
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4. KET LUAN

Nghién ctru da xac dinh duwoc hiéu suat, chi
s6 ly hoa, thanh phan hoa hoc cua tinh dau bac
ha Poéng Van thu hai tai xd T4 Ling, huyén
béng Van, tinh Ha Giang. Hoat tinh sinh hoc
ctia mau tinh dau ciing duoc danh gia thong qua
nang luc kht, hoat tinh chong oxy hoda téng va
kha nang don goc tir do DPPH. Két qua nghién
ctru cho thay, hiéu suat chiét xuat tinh dau bac
ha Dong Van dat 0,51% (tinh theo ham luong
mau tuoi), thanh phan chinh cta tinh dau bac ha
bong Vian bao gom: Dehydroelsholtzia ketone
(59,52%), caryophyllene (13,06%) va D-limonene
(7,52%) . Két qua thir nghiém hoat tinh chong oxy
hoa déi voi nang luc khtt, hoat tinh chéng oxy
hoa téng va quét goc tu do DPPH cho gia tri
EC;, dat twong tmg la 93,20; 257,5; 28,07 ug/mL.
Nhu vay, tinh dau bac ha Pong Van thé hién
hoat tinh chong oxy hoa kha t6t. Nghién ctru nay
da gop phan b6 sung co so dir lieu khoa hoc vé
thanh phan hoa hoc va kha nang khang oxy hoa
ctia cay bac ha Pong Van thu hai tai tinh Ha
Giang. M6i quan hé gitta thanh phan héa hoc va
cac hoat tinh khac ctia tinh dau sé duwoc thuc
hién ¢ cac nghién ctu tiép theo.
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STUDY ON CHEMICAL COMPOSITION AND ANTIOXIDANT ACTIVITY
OF ESSENTIAL OIL FROM Elsholtzia winitianavar. dongvanensis Phuong
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Abstract

This study aimed to evaluate the yield, physicochemical properties, chemical composition, and
antioxidant activity of essential oil extracted from FElsholtzia winitiana harvested in Ta Lung
commune, Dong Van district, Ha Giang province. The results showed that the extraction yield of
Elsholtzia winitiana essential oil reached 0.5% (based on fresh sample weight) and the main
components of the essential oil were dehydroelsholtzia ketone (59.52%), caryophyllene (13.06%) and
D-limonene (7.52%). The antioxidant activity test results for reducing power, total antioxidant activity,
and DPPH radical scavenging capacity showed EC,, values of 193.20, 257.5, and 28.07 ng/ml,
respectively. This study has contributed to supplementing the scientific database on the chemical
composition and antioxidant capacity of Elsholtzia winitiana harvested in Ha Giang province.
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NGHIEN CUU BIEN TiNH TINH BOT CHUGI XANH
BANG PHUONG PHAP CARBOXYLMETHYL HOA
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Néng @ NaOH anh hudéng dén su thay thé nhom carboxylmethyl trong chudi polysaccharide va
kha nang tiéu hoa cta tinh bot chudi. Qua trinh carboxymethyl héa thé hién do thé DS cao tir
0,31 - 0,63, ham luong tinh bot khang tiéu RS tang tir 29,84% lén 41,67% khi tang ham luong natri
hydroxit tir 5 - 10%. V6i ham luong NaOH 12%, cau trac hat bi pha vo, do két tinh giam dang ké (ti
25,18% xuong 3,72%) dan dén DS va ham luong RS giam (0,52 va 35,28%). Do do, tinh bot chuodi
duoc xtt Iy voi 10% theo khoi luong tinh bot 1a ham lwong NaOH t6i vu. Tai ham luong nay, cac
tinh chét chitc nang ctia tinh bot co cac gia tri cao nhat nhu: Kha nang truong né (35,14 g/g,
90°C), do hoa tan trong nudc (32,01%, 90°C), do bén lanh dong - tan gia (19,71% sau 4 chu ky lanh
dong - tan gi4) va kha nang hap thu dau va nuéc (OAC 1,78 mL/g va WAC 1,95 mL/g).

T khoa: Carboxymethyl hoa, tinh bot khang tiéu RS4, tinh bot chudi xanh.

1. DAT VAN BE

Tinh bot 1a mot nguyén liéu quan trong va
twong doi ré tién duwoc st dung nhiéu trong
nganh thuc phdm. Khi di vao co thé, tinh bot tiéu
hoa bi phan hay (thtty phan) béi cac enzyme o-
amylase, glucoamylase va sucrase — isomaltase
trong rudt non dé tao ra glucose tu do sau do
duoc hap thu. Tuy nhién, khong phai tat ca tinh
bot trong thitc an déu duoc tiéu hoa va hap thu &
ru6t non [1]. Dua vao kha nang tiéu hoa, tinh bot
thuong duwoc chia thanh 3 phan: Tinh bot tiéu
héa nhanh (RDS), tinh bot tiéu héa cham (SDS)
va tinh bot khang (RS). RDS va SDS la nhiing
phan tinh bot duoc thuy phan thanh glucose boi
a-amylase trong vong 20 - 120 phut sau khi an,
twong ung. RS la phan khong bi thity phan sau
120 phut va tiép tuc di tir ruét non dén ruot gia,

tai d6 no6 coé thé duoc lén men boi hé vi sinh
duong ruot [1, 2].

RS ¢6 thé duoc phan thanh 5 loai, trong dé
RS1 va RS2 1a tinh bot khang tiéu tu nhién, RS3
1a tinh bot khang tiéu bi bién déi vé mat vat ly,
R$4 14 tinh bot khang tiéu bi bién tinh héa hoc
va RS5 1a tinh bot khang tiéu dang phtc hop
amylose va lipid [3]. Trong @6, RS4 c6 cau truc
phan tr kha cong kénh do cac nhom hydroxyl
duoc thay thé thanh cac nhom dic trung cho
qua trinh bién tinh nhu: Nhom phosphate (phan
ung phosphoryl héa), nhém carboxymethyl
(phan tng carboxymethyl hoa), nhom actetyl
(phan tmg acetyl hoa)... Chinh diéu nay la
nguyén nhan ngin can su ti€p xdc cua enzyme
voi tinh bot [4].

Ngoai ra, RS4 c6 d6 6n dinh kha tot trong
ché bién thyc phdm ciing nhu RS 1a thanh phan
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co loi cho stc khoe, giup giam do pH cua rudt
két, ngian ngira ung thu dai trang, giam lwong
duong huyét va cholesterol trong mau, trc ché su
tich liay chat béo [1, 3]. Vi vay, nghién ctu RS4
dang thu hut duoc nhiéu su quan tam, dac biét 1a
RS4 duoc tao ra tir phan tng carboxymethyl héa
[5, 6].

Tinh bot carboxymethyl (CMS) duoc téng
hop tr phan Gng gitta tinh bot va natri
monocloaxetat (SMCA) hodc monocloaxetic axit
(MCA) trong su c6 mat cua natri hydroxit
(NaOH) [7]. Su hién dién cua nhom chtc
CH,COO' gay can trd cau truc khong gian, ting
kha nang khang tiéu hoéa [5], cting nhu cai thién
kha nang truong nd, do tan cta tinh bot va do 6n
dinh cua gel [5 - 7]. Do d6, CMS véi do thé (DS)
nho hon 0,4 c6 thé sir dung trong thuc phdm nhu
chat 6n dinh, chat lam dac, chat nha hoa [6, 8].

Cac nghién ctru trudce day tap trung vao anh
hudéng cua diéu kién phan tmg dén do theé (DS)
ctia tinh bot va doi twong nghién ctu 1a tinh bot
khoai tay [6, 9], ngo [10], san [11, 12], dau xanh
[13], san day [14] va gao [15], c6 rét it nghién
ctru vé moi lien hé gitta DS, nong do NaOH va
kha nang tiéu héa cia CMS. Nghién cttu ciia Liu
va cs (2012) [6] cho thay, khi DS ting tir 0,05 lén
0,32, ham luong RS trong tinh bot Khoai tay
CMS duoc tong hop trong 10 vi song ting tir
14,6% lén 20,0%, cao hon nhiéu so véi tinh bot tu
nhién (10,8%). Kha nang khang tiéu hoa trong
ong nghiém tinh bot khoai lang carboxymethyl
kha cao (RS = 57,8%) va sau khi ghép quercetin,
tinh bot c6 DS > 0,074 va RS tang nhe (RS =
67,5%) [4]. Ha va cs (2024) [5] da téng hop tinh
bot hat mit carboxymethyl c6 DS = 0,57 va RS =
40% Kkhi phan tng carboxymethyl hoa xay ra &
noéng do NaOH 10%.

Viéc nghién ctru va tng dung tinh bot it phé
bién dang 1a xu huong khi su gia ting nhu cau
tinh bot ngay cang cao va chudi xanh duoc biét
dén 1a nguon tinh bot doi dao (60 - 80%). Ham
luong RS2 trong tinh bot chudi xanh khoang 50%
[16], nén chudi xanh rat co6 loi cho stic khoe,
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ngan ngtra cac bénh man tinh nhu: Ung thu rudt
két, cholesterol cao, dai thao duong va béo phi.
Tuy nhién, RS2 dé bi bién mat trong qua trinh
nghién va ché bién [3], vi vy mot s6 phuong
phap da duoc ap dung nham tang ham luong RS
trong tinh bot chudi xanh nhu: Phuong phap vat
ly (chiéu xa vi song [17], x¢ ly nhiét - am [18]),
hoa hoc (hydroxypropyl héa) [19], phosphoryl
hoéa [20]), hoac phuong phéap xtt Iy bang enzyme
[21]. Ngoai ra, viéc bién tinh tinh bot chudi xanh
khong chi céi thién RS ma con cai thién do on
dinh khi dong lanh - ra dong, gelatin héa, do
trong, m& rong kha nang tng dung trong thuc
pham.

Hién nay, chua c6 nghién ctru nao vé qua
trinh carboxymethyl hoa tinh bot chuéi xanh. Vi
vay, trong nghién ctu nay, da tién hanh
carboxymethyl héa tinh bot chudi xanh va
nghién ctru anh hudéng ctia nong do NaOH dén
do thé DS va kha nang tiéu hoa, déng thoi danh
gia cac tinh chat ly hoa, tinh nang cda tinh bot
chudi sau qua trinh xtt ly.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vatliéu, hoa chat

Chuéi tieu xanh (Musa sp.) duoc thu hoach
tt cac vuon trong chudi quy mo lon trén dia ban
tinh Phu Tho, & méc thoi gian 85 - 90 ngay ké tir
khi ra hoa.

Bo kit thr K-RSTAR (xac dinh tinh bot
khang tiéu) ctia hang Megazym, Ireland. Sodium
hydroxide, sodium bisulfte, monochloroacetic
axit, isopropanol, acetic axit, chloric axit, sodium
chloride xuat x1t Sigma - Aldrich.

2.2. Phuong phap nghién ctru

2.2 1. Qua trinh tich, tinh ché tinh bot

Tinh bot chudi xanh (BS) duoc chiét xuat
theo quy trinh ctia Waliszewski va cs (2003) [22]
c6 stra d6i. Sau khi got vo, phan ruot chudi xanh
duoc thai lat méng (2 — 3 mm) va ngam trong
dung dich natri bisulfite 0,5%. Hon hop duoc
nghién nhuyén bang may xay va duoc loc qua
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vai loc dé loai bo phan ba. Huyén phu tinh bot
duoc dé lang, gan rira nhiéu lan véi nudc dé loai
b6 hoa chat du, rira sach tinh bot. Cudi cung,
bun tinh bot duoc sdy kho & 50°C va bao quan
trong tui polypropylene.

2.2.2. Qua trinh carboxymethyl hoa

Phan ung cacboxymethyl hoa duoc thuc
hién bang monochloroacetic axit (MCA) voéi su
c6 mat cua NaOH theo Nisit va cs (2011) [7].
Cho 50 g tinh bot vao 250 mL nudc cat chira
NaOH (khoi luong NaOH bang 5 - 12% khoi
luong tinh bot), khudy déu trong 30 phut dé tao
huyén pht. Sau do, 250 mL dung dich MCA
(Mycp = 6% My, 1) duoc thém vao hon hop
huyén phu va ti€p tuc khudy. Két thuc phan tng,
trung hoa hén hop bang CH;COOH. Loc va rita
san ph4dm bang etanol 85%, sdy kho san phdm &
50°C trong 14 gio.

2.2.3. Phuong phap dianh gid khd nang tiéu
hoa

Ham luong tinh bot khang tiéu (RS), tinh
bot tiéu hoa nhanh (RDS) va tinh bot tiéu hoa
cham (SDS) duoc xac dinh theo AOAC 2002.02
[23] bang bo kit test tinh bot khang tiéu
Megazyme.

* Ham luwong RS: 0,1 g tinh bot duoc G trong
4 mL dung dich o-amylase tuyén tuy va
amyloglucosidase & 37°C trong 16 gi¢. Phan ting
duoc két thiac bang dung dich IMS 50% (ty 1é thé
tich ethanol: methanol: nuéc 1a 19: 1: 20) va ly
tam dé tach cac thanh phan ndi phia trén va can.
Hoa tan cdn trong KOH 2M trong bé nuoc da, bo
sung dung dich dém natri axetat 1,2 M va thay
phan thanh glucose bang amyloglucosidase &
50°C trong 30 phut. Sau do, bé sung thudc thi
glucose oxidase/peroxidase (GOPOD) vao dung
dich va i & 50°C trong 20 phut. Tién hanh do do
hap thu quang ctia mau phan tich trén quang
phé ké UV-VIS tai budc song A = 510 nm.

* Ham luong RDS U 0,1 g mau voi 4 mL
hon hop a-amylase va amyloglucosidase (AMG)
0 37°C trong 20 phut. Phan tng duoc két thuc
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bang cach thém 4 mL ethanol vao huyén phu sau
d6 ly tam. Pinh mic 2 ml phan dich chita RDS
bang dung dich natri axetat (100 mM, pH = 4,5)
dén 100 mL. Sau d6, théem 0,1 mL dung dich vira
dinh mac vao 0,01 mL dung dich AMG (300
U/mL) & 50°C trong 20 phuat. Cudi cung, thém 3
mL thuoc tht GOPOD vao dung dich va a &
50°C trong 20 phut nita. Do hap thu quang cta
cac mau duoc do & budc séng A = 510 nm trén
quang phé ké UV-VIS.

Mau trang 1a hén hop dung dich dém natri
acetate (100 mM, pH = 4,5 voi thuoc thk
GOPOD. Mau chuén 1a hon hop dung dich D-
glucose chuin voi thuoc thit GOPOD.

RS(%) = (AE x F x 90) /W

RDS(%) = (AE x F x45) /W

SDS(%) =100 -(RS + RDS)

Trong d6: AE 1a do hap thu (phan ung) doc
tréen mau trang; F 1a chuyén d6i tir do hap thu
sang microgam (F = 100 ng D-glucose) chia cho
do hap thu GOPOD ctia 100 pg D-glucose nay;
W 1a khoi luong kho ctia mau phan tich (mg).

2.2.4. Do thé cua tinh bot carboxymethyl

Do thé (DS) duogc dinh nghia 1a s6 nhom thé
trung binh ctia modi don vi anhydroglucose
(AGU). AGU chtra ba nhom hydroxyl, vi thé DS
co thé dat toi da la 3. Axit hod ciac nhém
carboxymetyl trong CMS bang dung dich HCI
5%. Tinh bot axit hoa sau d6 duoc két taa trong
metanol. Loc, rita bang metanol va sdy & 50°C.
Tinh bot kho duoc hoa tan bang moét luong du
dung dich NaOH 0,1M. Chuan d6 lwong NaOH
du bang dung dich HC1 0,1M.

Do thé cta tinh bot CMS duoc tinh theo
cong thuc:
e Woxm,
(100 — W.) X M_

Trong do6: M, 1a khéi luong mol cta 1 don vi
anhydroglucose (162 g/mol); M, 1a khéi luong
mol ctia nhém carboxymetyl (58 g/mol); W, la
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ham lwong nhom carboxymetyl, tinh theo % khoi
luong mau:

CXM XV, -V,)x107 100
T X 100 X
m,_ 100 -W,

W, =

Trong do: C 1a nong do dung dich HCI dung
dé chudn do (mol/L); V, 1a thé tich dung dich
HCl dung dé chuidn mau trang (mL); V,, 1a thé
tich dung dich HCl dung dé chuidn mau (mL); M
la khéi lwong ctia mau thtr (g); W, 1a do 4m cta
tinh bot CMS (%).

2.2.5. Tinh nang va dac trung Iy hoa cua tinh
bot

* Kha nang truong no (SP) va do tan (WSI):

Khoang 1 g mau tinh bot duoc tron ky véi 10
mL nudc va dat vao bé 6n nhiét & cac nhiét do
khac nhau (60, 70, 80, 90°C) trong 30 phat.
Huyén phu sau do duoc lam nguoi dén nhiet do
phong trudc khi ly tam & toc do 1.600 vong/phut
trong 15 phut. Phan ndi phia trén duoc sdy kho &
nhiét do 110°C trong 24 gi¢r dé xac dinh do hoa
tan. Phan can ling phia duéi duoc dung dé xac
dinh kha nang truong né.

SP (g/g) = (m, —my)/m,

Trong do6: m, 1a khéi luong phan hoa tan cia
mau (g); m, 1a khoi luong ctia can lang (g); m, l1a
khoi luong ctia mau kho ban dau (g).

* Kha nang hap thu dau (OAC) va hap thu
nuoc (WAQ):

Kha ning héap thu dau/nuoc duoc xac dinh
theo phuong phap ctia Beuchat (1977) [24]. Can
1 g tinh bot cho vao 6ng nghiém, sau d6 théem 25
mL nuoc cat (xac dinh WAC) hoac 25 mL dau
thuc vat (xac dinh OAC). Huyén phu duoc tron
ky, sau d6 dé yén trong 1 gior & nhiét do phong
trude khi ly tam (t6c do 1.500 vong/phut trong
10 phut). Phan néi phia trén duoc diung dé xac
dinh kha nang hap thu nudc/dau cta tinh bot.
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OAC (WAC) (mL/g) = (V;-V,)/m,

Trong d6: V, 1a thé tich dau (hoac nudc) ban
dau (mL); V, 1a thé tich dau (hodc nuéc) sau ly
tam (mL); m, 1a khoi luong ctia mau kho ban

dau (g).
* Po bén lanh dong - tan gia:

Huyén phu cta tinh bot trong nuoc (6%,
w/v) duoc gia nhiét cho dén khi ho héa hoan
toan va sau d6 dé nguoi dén nhiét do phong. Lay
khoang 10 mL mau gel dé tién hanh xac dinh do
bén dong lanh - tan gid. Mau gel duoc dé & nhiét
do -20°C trong 24 gi®, sau d6 ra dong & nhiét do
phong trong 2 gio. Tiép theo, mau duoc ly tam &
toc do 3.000 vong/phut trong 15 phut, phan dich
néi duoc lay ra dé xac dinh khoi luong, phan
lang phia dudi tiép tuc duogc dua vao ti dong.
Chu ky lanh dong - tan gia duoc lap lai 4 lan.

Do bén lanh dong - tan gia (%) = (m;/m,) x
100

Trong d6: m, 1a khoi luong nuoc thoat ra
sau moi chu ky lanh dong - tan gia (g); m, la
khoi luong mau tinh bot da ho hoa (g).

* Pac trung Iy hoa:

Hinh thai bé mat cta tinh bot/bot duoc
phan tich SEM trén thiét bi JMS-6510LV (JEOL,
Nhat Ban) ctia Vién Ky thuat Nhiét déi, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

Ph6 hong ngoai FTIR dugc thuc hién trén
may do quang phé FTIR Affinity-1S (Shimadzu,
Nhat Ban) tai Khoa Héa, Truong DPai hoc Khoa
hoc Tu nhién, Pai hoc Qudc gia Ha Noi.

Cau trac tinh thé cua tinh bot/bot chudi
xanh duoc nghién ctru bang nhiéu xa tia X
(XRD) trén may do nhiéu xa Siemens-D5000 voi
pham vi quét tir 5 - 80° tai Khoa Hoa, Truong Pai
hoc Khoa hoc Ty nhién, Pai hoc Quoc gia Ha
Noi.

Do két tinh twong doi cta tinh bot duoc tinh
bang cong thuc:
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Ai’
RC (%) =—— x 100
'l;.lf Ll rll!"..

Trong do6: A, 1a viing tinh thé trén anh nhiéu
xa tia X; A, 1a viing vo dinh hinh trén anh nhiéu
xa tia X.

2.3. Phuong phép xit 1y s6 liéu

Trong nghién ctru nay, moéi thi nghiém duoc
thuc hién ba lan lap lai. Dir liéu thu thap duoc
téng hop va x& ly bang phan mém Microsoft
Excel 2010, sau d6 phan tich phuong sai
(ANOVA) va kiém dinh Bonferroni dé danh gia
st khac biét gitta cac sO lieu thuc nghiém voi
muc y nghia duéi 0,05.

8. KET QUA NGHIEN CUU VA THAO LUAN

Tinh bot chudi xanh bién tinh CMS5, CMS7,
CMS10, CMS12 duoc carboxymetyl hoa voi ham
luong NaOH 5%, 7%, 10%, 12% (so véi khoi luong
tinh bot), tuong tng.

3.1. Do thé va kha ning tiéu hoa

Khi tang ham lwong NaOH tw 5 - 10% thi DS
tang (tir 0,31 len 0,63), diéu nay chimg td6 moi
truong kiém dong vai tro 1a chat truong né tao
diéu kién thuan loi cho su khuéch tan va xam
nhap cta cac chat ethylene dén cau truc hat ctia

tinh bot [25]. Tuy nhién, khi tang ham luwong
NaOH len 12%, DS c6 xu huéng giam (DS =
0,52), do mdi treong kiém manh gay ho hoa tinh
bot, ngdn can ti€p xuc gitta MCA va tinh bot
trong hon hop phan tng [5]. Mat khac, nong do
NaOH cao sé lam ting kha ning tao san pham
phu 12 sodium glycolat lam can trd su tiép xac
gitta MCA va tinh bot trong hon hop phan tng
lam giam hiéu qua ctia phan tng.

70 1

60

n
<
L

a

—+—RS (%) —8—RDS (%) ——SDS (%) ——DS
b

r 0.8

F 0.6

£
(=}
L

b
¢ *04 §

[}
o
L

Kha nang tiéu hoa (%)

[}
=}
L
e}

—
=)
L

0 ; ‘4 6 é IIO 12

Ham lwegng NaOH (%)
Hinh 1. Do thé (DS) va kha ning tiéu hoa (RS,
RDS, SDS) ctia tinh bot chudi carboxymetyl véi
ham luong NaOH khéc nhau

NaOH + CICH,COOH — CICH,COONa + H,0

HOH,C HOH,C
0 0 0 0
- +NaOH —= + H,O
HO o~ HO S o 2
OH ON#
HOH,C 1© HOH,C
O O ® o _0 @)
“ I + C—C00 =5 9 + NaCl
O/ __:
e =
ON§ H H —C—cod®
A\
H H

NaOH + CICH,COONa — HOCH,COONa + NaCl
Hinh 2. So @6 phén tmg carboxymethyl hoa gitra tinh bot va monochloroacetic axit [25]

DS cang cao ching t6 nhom carboxymethyl

triic khong gian, ngdn can s tiép Xdc ctia enzyme

trong chubi polysaccharide cang nhiéu, do d6 cau voi tinh bot [5, 6], do d6 ham luong RS trong tinh

tric tinh bot cang tré nén cong kénh, can tré cau

bot tang lén. Voi ham lwong NaOH 10%, ham
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luong RS va SDS dat gia tri cao nhat (42,36% va
19,27%), RDS dat gia tri thap nhat (38,37%).

SEI  5kv

WD15mm,__ S520
ITT-VKTND P

SEI  SKM ¥ WD15mm
2| TT- VKTRD

e. CMS12

3.2. Dic trung ly hoa
3.2.1. Hinh thdi hoc bé mat

SET “3.0kV, ~ WD1Sinm 552

ITASYKTND. | 17 Feb 2023

SEl  5kv
ITT- VKTND

WD13mm  SS19

d. CMS10

15 Feb 2023

x5pa

Hinh 3. Anh SEM (x 500) ciia tinh bt chuéi xanh truée va sau qua trinh carboxymethyl héa

Hat GB c6 hinh bau duc hoac thuon dai tu
do véi kich thuéc khac nhau, bé mat twong doi
nhan, cac hat tach roi nhau (Hinh 3a). Cac hat
tinh bot CMS5, CMS7, CMS10 khong co6 su thay
d6i nhiéu so voi hat GB giong nhu hat tinh bot
CMSI12. Khi ham lwong NaOH trong qua trinh
bién tinh cang cao, hién tuong két tu thanh khoi
va gel hoa xuat hién cang nhiéu (Hinh 3b, ¢, d),
dac biét & ham lwong NaOH 12%. Viéc tang ham
luong NaOH dan dén hién twong ho hoa kiém

Lin (Cps)

lam hong bé mat cua hat tinh bot, gdy mat hinh
thai va tinh 6n dinh cta cau tric phan t cta hat
tinh bot [5, 15].

Mit khéc, su pha vo cau truc hat & ham
luong 12% lien quan dén su cat chudi va giam do
thé cta tinh bot, tao diéu kién dé enzyme xam
nhap [5]. Piéu nay giai thich ly do RS giam &
CMS12.

3.2.2. Nhiéu xa tia X

Lin (Cps)

22.02 23.96

2-Theta-Scale

5 15 25 35 45
2 Theta Scale

Hinh 4. Gian d6 nhiéu xa tia X cia tinh bot chudi xanh trudc va sau qua trinh carboxymethyl hoa
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Cac peak & ~15°, ~17°, ~22 - 24° trén mau GB
dac trung cho cau trac két tinh kiéu “B” c6 cuong
do giam dan khi ting ham luvong NaOH tur 5 - 12%.
Ham luong NaOH cang cao thuc ddy qua trinh
thity phan cac chudi amylose dan dén su bién
dang cta hat tinh bot [5], két qua 1a do két tinh
giam tir 25,18% (GB) xudng 3,72% (CMS12). biéu
nay chimg td, cau trac hat cta tinh bot gan nhu bi
pha v, phit hop voi két qua SEM (Hinh 3).

3.2.3. Pho hong ngoai FTIR

CMS12

CMS1

CMSS

GB

Transmittance (%)

2.943

3.378

2.500 2.000
Wavebumbers (cm™1)

Hinh 5. Phé FTIR ctia tinh bat chudi xanh ban
d4u va tinh bot carboxymethyl hoa

Vé co ban, phé hong ngoai cta tinh bot tu
nhién (GB) va cac CMS khong khac nhau nhiéu,
cac phé déu xuat hién peak rong 3.378 cm? va
2.943 cm! dac trung cho dao dong hoa tri nhom -
OH va dao dong hoa tri khong déi xtimg cua lién
két —CH, no; peak 1.422 cm™ dic trung cho dao
dong bién dang cta lién két — CH- no. Cac dinh &
1.036 cm ! va 1.162 cm ! dic trung cho dao dong

40

4.000 3.500 3.000 1.500 500

—x— GB
—e— CMS7
—e—CMS12

—a— CMSS5
—=— CMS10

60 70 _ . 80 90
Nhiégt dé (°C)

—— WAC —a«—OAC

Kha nang hip thy (mL/g)

10

4 6 8 12
Ham hrong NaOH (%0)

cuia cac nhom hydroxyl va cac nhom C-O-C cuaa
anhydroglucose. Peak 1.641 cm™ biéu thi su bién
dang rung dong cta nuoc hap thu.

Su khéc biét ro rang nhat ctia GB va CMS 1a
st xuat hién thém vai peak 1.742 cm?! bén canh
peak 1.641 cm? dic trung cho dao dong hoa tri
ctua nhom C = O va khi ham luong NaOH tiang,
cuong do6 ctua peak 1.742 cm? cang manh con
peak 1.641cm? cang giam, diéu nay chimg to da
xay ra phan tng carboxymethyl hoa [5, 13].

3.3. Tinh nidng ctia tinh bot

bo truong né (SP) va do tan trong nudc
(WSI) cua tinh bot duoc khao sat & cac nhiét do
khac nhau (60°C, 70°C, 80°C, 90°C). Nhiét do
cang cao, SP va WSI cua tinh bot tang 1én va cac
mau tinh bot co su thay déi dang ké. Qua trinh
carboxymethyl hoa da lam tang SP va WSI cuta
tinh bot. O 90°C, SP ctia tinh bot CMS ting tir
4,14 -12,30 g/g so véi GB (22,84 g/g). Cu thé, SP
ctia CMS5, CMS7, CMS10, CMS12 lan luot 1a
26.,98, 29,63, 35,14, 132,52 g/g. Tuong tw, WSI
cua tinh bot CMS tang 4,89 — 11,55% so véi GB
(20,46%), WSI ctia CMS5, CMS7, CMS10, CMS12
lan luot 1a 25,35, 27,94, 32,01, 30,82%. Nhu vay,
kha nang truong n& va do tan trong nudc duoc
sap xép theo tht tu: GB < CMS5 < CMS7 <
CMS12 < CMS10.

—¥%— GB

—&— CMSS5
—=— CMS10

60 70 . |0
Whiét d&d (°C)

—%— GB —a— CMSS5
—e— CMS10 —=—CMS12

—e— CMS7T

Syneresis (%)

1 2

Chu k¥ 3 4

Hinh 6. M6t s6 tinh nang ctia tinh bot chudi xanh ban dau va tinh bot carboxymethyl héa
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Su xuat hién ctia nhéom carboxylmethyl
(-CH,COO) lam tang d6 phan cuc trong tinh bot
do lwc diy tinh dién gitta cac chudi
polysaccharide [26] va su bién dang cua céac hat
tinh bot (Hinh 2) c6 thé lam ting kha niang thim
thau ctia cac phan tr nuoc [5]. Diéu do lam tiang
do truong né va do hoa tan trong nuéc cia CMS,
cting nhu giai thich ly do tai sao CMS10 c6 SP va
WSI 16n nhat.

Kha nang hap thu nuéc va dau (WAC va
OAC) cua tinh bot CMS cao hon nhiéu so voi
tinh bot chudi ban dau (WAC va OAC lan luot 1a
1,21 va 1,12 mL/g). WAC ting manh (tir 1,42 lén
1,95 mL/g) khi ham luong NaOH tang tir 5 - 10%,
sau d6 giam khi ham luong NaOH la 12%. Xu
huéng ciia OAC cing tuong tw WAC, OAC cua
CMS5, CMS7, CMS10 va CMS12, lan luot 1a
1,28, 1,44, 1,78 va 1,62 mL/g.

Kha nang hap thu dau va nuoc cta tinh bot
CMS ty le thuan v6i do thé cua qua trinh
carboxymethyl héa do nhom carboxylmethyl
(-CH,COO) lam tang kha ning hap thu chat
long. Ngoai ra, moi truong kiém manh thuc ddy
su phan cat chudi polysaccharide dan dén su gia
tang vung vo dinh hinh. Piéu d6 lam tang su hap
thu chat long cta tinh bot bién tinh bang luc hut
mao dan [8].

Viéc giai phong nude trong moi chu ky lanh
dong - tan gia co6 lién quan dén su 6n dinh cta
gel tinh bot. Luong nudce giai phong cia mau GB
tang nhanh tir 15,24% (chu ky 1) dén 47,83% (chu
ky 4). Cac mau CMS c6 do bén lanh dong - tan
gia cao hon so v6i GB va ty 1é thuan voi DS. Sau
4 chu ky, do bén lanh dong - tan gia ctia cAc mau
CMS duoc sap xép theo thtt tu tang dan: CMS5
(35,25%) < CMS7 (29.94%) < CMS12 (24,04%) <
CMS10 (19,71%).

Po bén lanh dong - tan gia duoc cai thién
ctia CMS ¢6 thé do su sap xép chubi tinh bot bi
cham lai, diéu nay lién quan dén nhom hydroxyl
co trong tinh bot. Tinh bot CMS c¢é it nhém
hydroxyl, @0 bén lanh dong - tan gia cang cao
[6]. Ngoai ra, nhiéu nhom ua nudc -COO- trong

cac mau CMS goép phan tang kha nang gitt phan
tl nuoc trong cau truac [5].

4. KET LUAN

Qua trinh carboxymethyl hoa v6i ham lwong
10% cho do thé cao nhat (0,63), ham luong tinh
bot khang tiéu dat 41,67%, cao hon so véi tinh
bot ban dau 16,11%. Cau trac hat bi bién dang
nghiém trong Kkhi tang ham lugng NaOH lén 12%
dan dén do két tinh gidm manh (ttr 25,18% xuong
3,72%). Tinh bot chuodi carboxymethyl c6 kha
nang truong nd, do tan trong nudc, kha nang
hap thu dau/nudc va do bén lanh dong - tan gia
duoc cai thién ro rét, dac biét 1a tinh bot duoc x
Iy voi ham luong NaOH 10%. O 90°C, SP va WSI
ctia CMS10 lan luot 1a 32,52 g/g va 30,82%. Sau 4
chu ky lanh dong - tan gia, luong nuéc CMS10
gidi phong ra khoang 24%, thiap hon dang ké
luong nuéc GB giai phong ra (47,83%). Su thay
d6i tinh nang va ham luong RS gitip m& rong
kha nang tmg dung trong nganh thuc pham cta
tinh bot chuéi carboxymethyl.

LOI CAM ON

Cong trinh nghién cuu ndy duoc thuc hién
vor su ho tro kinh phi cua Bo Khoa hoc va Cong
nghé thong qua dé tai ma so-DTDL.CN-115/21.
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STUDY ON THE MODIFICATION OF GREEN BANANA STARCH BY
CARBOXYMETHYLATION METHOD
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Abstract

The content of NaOH influences the substitution of carboxymethyl groups in the polysaccharide
chain and the digestibility of banana starch. The carboxymethylation process exhibits a high
degree of substitution (DS) ranging from 0.31 to 0.63 and the resistant starch (RS) content
increases from 29.84% to 41.67% as the sodium hydroxide concentration rises from 5% to 10%. At a
NaOH concentration of 12%, the granular structure is disrupted and the crystallinity significantly
decreased (from 25.18% to 3.72%), lead to a reduction in both DS and RS content (0.52 and 35.28%,
respectively). Therefore, banana starch treated with 10% NaOH relative to starch weight is
considered optimal. At this concentration, the functional properties of the starch reached their
highest values, such as swelling capacity (35.14 g/g at 90°C), water solubility (32.01% at 90°C),
freeze-thaw stability (19.71% after four freeze-thaw cycles) and oil and water absorption capacities
(OAC 1.78 mL/g and WAC 1.95 mL/g).
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ANH HUOGNG CUA NHIET D0 SAY D01 LUU BEN
HAM LUONG POLYPHENOL VA HOAT TiNH CHONG
0XY HOA CUA BOT MIT NON VA BOT XO MIT
(Artocarpus heterophylius Lam)

biang Mai Thy?!, Mai Thanh Thoai!, Lé Thi Chic Phuong!,
Nguyén Ha Pang Huy!, Duong Thi Phuong Lién?
1Sinh vién nganh Cong nghé thuc pham, Truong Pai hoc Can Tho
?Vién Cong nghé sinh hoc va Thurc pham, Truong Dai hoc Can Tho
"Email: dtplien@ctu.edu.vn
TOM TAT
Nghién cttu nham danh gi4a anh hudng cta nhiét do sdy (50, 60, 70°C) bang khong khi néng doi
lru dén kha nang duy tri cac thanh phan hoat tinh sinh hoc trong bot mit non va bot xo mit,
thong qua viéc xac dinh ham luong polyphenol téng s6 (TPC) va kha nang loai goc tu do 2,2-
Diphenyl-1-picrylhydrazyl (DPPH). Puong cong sy thé hién twong quan gita ty s6 do 4m (MR)
voi thoi gian sdy cung voi nang luong hoat héa (Ea) cia qua trinh siy cho 2 dang nguyeén liéu mit
non va xo mit ciing duoc xac dinh. Nhiét do va thoi gian sdy toi uvu duoc dé xuat nham han ché su
tén that cac thanh phan c6 hoat tinh sinh hoc trong qua trinh xt ly nhiét. M6 hinh Lewis-Newton
thich hop dé mo ta qua trinh gidm 4m & cac diéu kién nhiét do say cho ca hai dang nguyén liéu.
Ning luong hoat hoa khi siy mit non va xo mit 1an luot 1a 29,48 kJ/mol va 30,32 kJ/mol. Nhiét do
sy thich hop cho c& mit non va xo mit 1a & 60°C. Khi d6, bot mit non c6 TPC va kha nang loai
goc te do DPPH lan luot 1a 8,01 + 0,16 mg GAE/g va 89,29 + 0,32%, v6i thoi gian sdy 4,3 gio.
Trong khi d6, bot xo mit voi thoi gian sdy 4,8 gio, co TPC 1a 2,61 + 0,30 mg GAE/g va kha nang
loai goc DPPH dat 33,49 + 0,56%. Két qua nghién ctru mé ra kha nang tdn dung mit non va xo mit
b6 sung vao san phdm thuc phdm gitp cai thién hoat tinh chong oxy hoa.

Tt khéa: DPPH, mit non, polyphenol tong so, sdy doi Iiu, xo mit.

1. BAT VAN BE
Mit c6 tén khoa hoc 1a Arfocarpus
heterophyllus lLam, thuoc ho Dau tam

[2]. Tuy nhién, nhiéu nong dan trong mit Thai
can thuc hién viéc cat tia va loai bé trai non,
cuing véi viec ap dung cac ky thuat cham soc dé

(Moraceae), dugc cho la xuat phat ti An bo va
Bangladesh. Hién nay, mit duoc trong phd bién
tai nhiéu nudc & Nam va Pong Nam A, dic biet
la Bangladesh, Myanmar, Nepal, Sri Lanka, Thai
Lan, Malaysia, Indonesia, An P¢ va Philippines
[1].

Tai Viet Nam, mit duoc trong rat phé bién.
Trong nam 2020, dién tich trong mit (cha yéu la
mit Thai) dat 58.511 ha, trong d6 dong bang
song Ctru Long chiém 30.045 ha. Nam 2021, san
lwuong mit Thai & cac tinh phia Nam uwéc dat
khoang 524.000 tan, tang 110% so véi nam 2020

cay phat trién tot. Vé mat dinh duong, mit non
(tren 100 g phan an duoc) chita khoang 2,0 - 2,6
g protein, 9,4 - 11,5 g carbohydrate. Pac biét,
ham luong canxi (30 - 73 mg), kali (~287 mg) va
vitamin C (12 - 14 mg) & mit non cao hon so voi
mit chin (canxi 20 - 37 mg, kali ~191 mg va
vitamin C khoang 7 - 10 mg). Xo mit chiém
25,35% trong qua mit [3]. Nhiéu nghién ctu da
xac dinh, xo mit 1a nguén cung cap protein, chat
x0, duong khtt, pectin va cac polyphenol khac,
bao gém: Anthocyanin, coumarin va flavonoid
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[4]. Nhimg hop chat sinh hoc nay giup ting
cuong hé mién dich, tc ché viém va sy phat
trién ctia khoi u, ngan ngtra va lam cham su phat
trién cda té bao ung thu, dong thoi dong vai tro
nhu chat chong oxy hoéa. Tuy nhién, xo mit
thuong bi xem la phé pham va bi loai bo [5].

Thuec té cho thay, cac phu phdm tir mit nhu
trai non va xo mit chita nhiéu dinh duong va hop
chat chong oxy hda, nhung thuong bi lang phi.
Nhiéu nghién ctru da khai thac cac phu phdm
khac tir mit nhu hat va vo dé tao ra san phdm bot
c6 chat luong cao. Do d6, muc tiéu ctia nghién
ctru nay 1a ché bién bot tir mit non va xo mit,
nhim duy tri t6t nhat hoat tinh choéng oxy hoéa
dé tan dung va da dang hoa san pham tir phu
pham mit.

2. PHUONG PHAP NGHIEN CUU

2.1. Chuén bi nguyén liéu

Mit non (khoang 40 ngay tudi sau khi dau
trai) bi loai ra trong qua trinh tia trai duoc thu
nhan tir cic nha vuon thuoc huyén Cai Be, tinh
Tién Giang.

Xo mit duwoc thu mua tai chg Tan An,
phuong Tan An, quan Ninh Kiéu, thanh pho Can
Tho.

Nguyén liéu dugc thu gom vao bao bi
polyethylene (PE) va van chuyén vé Phong thi
nghiém B0 mon Cong nghé Thuc pham, Vién
Cong nghe Sinh hoc va Thuc phdm, Truong Dai
hoc Can Tho dé tién hanh thi nghiém.

2.2. B6 tri thi nghiém

Mit non va xo mit duoc chon lua, rita sach
va dé rao. Mit non duoc got vd, cat thanh lat
moéng (2 - 3 mm), trong khi xo mit duoc cat lam
doi theo chiéu dai (khuc dai khoang 2 cm). Dua
trén cac thi nghiém khao sat va nghién ctru lién
quan, mit non va xo mit duoc chan trong nuéc &
nhiét do 95 - 100°C (ty 1é nguyén liéu/nuoc 1a 1:
5) trong 1 phut. Sau d6, nguyén liéu duoc lam
rdo va tién hanh say & cac muc nhiét do 50, 60,
70°C cho dén khi dat @ 4am dwoi 10%, khi d6 qua
trinh say két thuc. Cac lat mit non va xo mit sau
d6 duoc nghién va sang qua ray (kich thuoc 16
ray 0,25 mm) dé tao thanh bt min. Bot mit non

va bot xo mit duwoc bao quan trong cac tai PE va
gitr & nhiet do 4°C cho x4ac dinh cac chi tieu chat
luong. Thi nghiém dwoc 1ap lai 3 1an dé dam bao
tinh chinh xac.

2.3. Phuong phap phan tich va do dac cac
chi tiéu

Xac dinh do am: Bang phuong phap sdy &
105°C dén khéi luong khong dai [6].

Xay dung duong cong sdy va xac dinh thoi
gian can thiét cua qud trinh sdy san pham bot tir
mit non va xo mit dén do 4m yéu cau: Ta siy doi
lvu ty nhién Sibata (Nhat Ban) dwoc st dung
lam thiét bi sdy trong toan bo thi nghiém. Nhiét
do sdy duoc cai dat va nguyén liéu duoc cho vao
ta say khi nhiét do khong khi trong ta dat muc
theo yéu cau cua thi nghiem. C6 ba mtc nhiét
do say khao sat 1a: 50, 60, 70°C, twong tng voi do
am tuong doi khong khi trong ta say lan luot 1a:
27,4; 16,3; 9,7%. Mau nguyeén lieu (100 g) duoc
trai thanh mot 16p trén khay va duoc siy cho
dén khi dat do 4m dwoi 10%. Sy thay doi do am
nguyeén liéu duoc theo doi trong suét qua trinh
sdy tai cac thoi diém cach nhau 15 phut (d6i voi
mit non) va 10 phut (d6i v6i xo mit). Mo hinh
duong cong siy duoc xay dung theo moé hinh
Lewis — Newton [7]. Muc d6 phu hop ctia mo6
hinh duoc xac dinh duya trén gia tri R2

Phuong trinh Lewis - Newton (phuong
trinh 1):

MR = e _ okt M
M;— M,

Trong d6: MR, M, M,, M, 1a ty s6 do am, do
am tai thoi diém t, do 4m ban dau va do am can
bang (%, tinh theo can ban kho); t 1a thoi gian
(phut); k 1a hang so6 toc do sdy (phut?).

Xdc dinh nang luong hoat hoa (Ea) cua qua
trinh sdy: Dé quan sat anh hudng ctia nhiét do
say dén cac thong s6 dong hoc thé hién toc do
say (k), phuong trinh Arrhenius da duoc ap
dung (phuong trinh 2) [8].

k=k, Xexp (%) )
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Trong do6: E, la nang lwong hoat hoa
(kJ/mol) va duoc xac dinh bang dd thi twong
quan gitta In(k) voi T (K).

Xdc dinh ham Irong phenolic tong (TPC):

Phuong phap trich mau: Trich ly mau @ g)
trong metanol (80%) dén thé tich 20 ml, dé yen
trong 24 gio & 4°C. Dung dich duoc loc dé xac
dinh TPC va kha nang loai goc tw do DPPH [9].

Xac dinh TPC trong mau: TPC duoc xac
dinh bang phuong phap Folin-Ciocalteu [9].
Phenol phan tng véi axit phosphomolybdic
trong thuoc thit Folin-Ciocalteau, xuat hién phitc
chat c6 mau xanh trong moi truong kiém. Do do
hép thu ctia mau ¢ 765 nm bang may do quang
phé UV. Can ctt vao cuong do mau do duoc trén
may quang phd va dua vao duong chuin axit
garlic dé xac dinh TPC c6 trong mau, chuyén
két qua tinh duoc theo khai luong chat kho cta
mau. Két qua TPC duoc thé hién qua duong
luong axit garlic c6 trong 1 g chat kho mau thir
(mg GAE/g chat kho).

Xdc dinh kha nang loai goc tw do DPPH:
Kha nang loai goc tv do DPPH (%) duoc xac
dinh theo phuong phap ctia Ojwang va cs (2018)
[9]. Cac chat chong oxy hoa sé loai goc DPPH
bang cach cho hydrogen, lam giam do hép thu
tai buéc song cuc dai va mau cta dung dich
phan g sé nhat dan, chuyén tir tim sang vang
nhat. Két qua duoc tinh theo can ban kho.

2.4, Phuong phép xit 1y s6 liéu

Cac thi nghiém duoc b6 tri ngau nhién vaéi 3
lan lap lai. SO lieu thu thap dwoc phan tich
phuong sai (ANOVA) va kiém dinh LSD dé két
luan vé su sai khac gitra trung binh cac nghiém
thitc, v6i muc y nghia 0,05. Phin mém
Stagraphics Centurion 15.1 va Microsoft Excel
2010 duoc st dung dé xit 1y so liéu va ve do thi.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac chi tiéu hoa ly ctia nguyén liéu

Nguyén liéu 1a yéu t6 quan trong anh huong
dén chat luong san phdm, vi vay viéc xac dinh
cac thanh phan co ban cia nguyén liéu ban dau
la can thiét dé tao ra san phdm cu6i c6 chat
luong tot.

Nguyén liéu mit non stt dung c6 cac chi tiéu
hoa 1y nhu sau: Do 4m 1a 85,61 + 0,36%, ham
luong chat kho hoa tan téng (con goi 1a °Brix) 1a
3,69 + 0,24%, TPC dat 4,43 = 0,19 mg GAE/g va
kha nang loai goc DPPH 1a 88,69 + 0,51%. Theo
Ranasinghe va Marapana (2019) [10], d0 4m cta
mit non trong giai doan 6 - 7 tuan ké tir ngay ra
hoa 1a 86,18 + 0,85% va ham luong chat kho hoa
tan 1a 3,4 + 0,7%. Cac chi tiéu ctia mit non duoc
stt dung trong thi nghiém tuong tu nhu két qua
nghién cttu ctia Ranasinghe va Marapana (2019)
[10].

Nguyén liéu xo mit c6 cac chi tiéu hoéa ly
nhu sau: Do 4m 1a 78,57 + 0,53%, ham luong chat
kho hoa tan 1a 7,1 £ 0,6%, gia tri TPC 1a 1,62 +
0,09 mg GAE/g va kha nang loai goc DPPH la
19,61 + 0,57%. Do 4m trong xo mit twong tuw voi
két quéa nghién ctu ctia Tong Thi Anh Ngoc va
cs (2018) [11] 1a 75,98 £ 0,33%. Tuy nhién, mot
s6 nghién cttu khac bao cdo do 4am trong xo mit
lan luot 1a 61,37% va 86,93% [12, 13]. TPC cta xo
mit trong nghién ctu nay cing twong dong voi
két qua nghién ctu ctia Duong Thi Phuong Lién
va cs (2024) [14], TPC cta xo mit theo ngay
chin dat tir 1,01 - 1,10 1én 1,32 - 1,52 mg GAE/g.
Tuy nhién, kha nang loai goc twv do DPPH cua
nguyén liéu st dung lai thadp hon, tir 22,67 -
27,01% dén 27,58 - 31,79%. Nguyén nhan co6 thé
la do giong cay trong va dia diém trong khac
nhau cing nhu quy trinh phan tich, dac biét la
chudn bi nong do goc tw do DPPH trong hén
hop khong giong nhau.

3.2. Anh hudng ctia nhiét d6 sdy dén su thay
déi do 4m theo thoi gian

Trong qua trinh sdy dé6i lwu, khong khi
nong dong vai tro 1a tdc nhan chinh. Theo bao
cao cua Chong va cs (2008) [15], thoi gian sdy
c6 moi quan hé ti 1é nghich v6i nhiét do, khi
nhiét do sdy tang, thoi gian thoat 4m sé giam
nhanh chong. Puong cong sdy duoc xay dung
sé giup du doan thoi diém keét thuc qua trinh
sdy, dam bao ham 4m dat yéu cau va chat luong
san pham cao.
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Thoi gian can thiét dé say nguyeén liéu mit
non va xo mit voi do 4am ban dau lan luot 1a
88,63% va 85,31% sé duoc rut ngan khi tang nhiét
do, nho vao qua trinh truyén nhiét va truyén
khoi dién ra nhanh hon [16]. Hinh 1A cho thay,
tai nhiét do 50°C, thoi gian sdy mit non kéo dai
dén 7,5 gio dé dat d0 am yeéu cau duwoi 10%.
Trong khi do, thoi gian nay giam con 4,33 gio va

1 — = = NS hinh duw doan 50°C
— M6 hinh du doan 60°C
N, e Mb an 7
% 0,8 é M6 hinh dy doan 70°C
= e A M6 hinh thue té 50°C
) —%. N ° M6 hinh thuee té 60°C
« 0,6 - . M hinh thuc té 70°C
]
e
wa
o 04
020 100 200 300 400 500
Thoi gian (phiat)
0 A

4 gi¢ khi tang nhiét do len 60°C va 70°C. Doi voi
xo mit (Hinh 1B), can 6 gio dé say dat do 4m
yéu cau & nhiét do 50°C, nhung thoi gian nay
ciing giam dang ké khi tang nhiét do lén 60°C va
70°C, con 4,83 gio va 3,83 gio. Xu huéng twong
tu cting duoc ghi nhan trong qua trinh siy doi
luu cac nguyeén liéu khac nhe nAm méo va hat ca
cao [17, 18].

N
1 ‘ — = — M hinh du doan50°C
. 6‘ M6 hinh dir doan 60°C
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g 08 ") M6 hinh thiee té 50°C
= - Lok L :
= . .A * M6 hinh thuee té 60°C
:g- 0,6 o “ . . M6 hinh thie té 70°C
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Hinh 1. Mttc @9 trong thich ctia su thay ddi 4m giita thuc té va du doan & cac nhiét o siy khac nhau
(50, 60, 70°C) déi véi nguyén liéu mit non (A) va xo mit (B)

Thaoi gian (phit)

0 My
g 0 A 200 400 600
=g 1

g \

-

oY)

g‘g X Q%‘ y=-0,0116x

ZE 3 R?= 09963

B4 ) %,

= 0.0219x - &

O 5 Ricooerz Aay-= 00208y

’ R2=0,9975

+50 @60 AT0

A

Thoi gian (phit)

o i,
B %, 100 200 300 400
A | :
=1
@ 5
e —_— =
(3
5 % -3 v=-0,0135x
B . R*=0.9917
. -4 h‘
= y=-0,0261x &
[G] 5 R* = 0,9899 y=-0,0182x 00

R?= 0981
-6
*50 ©60 A70

Hinh 2. D6 thi theo moé hinh Lewis — Newton du doan & cac nhiét @9 sdy khac nhau (50, 60, 70°C)
d6i v6i nguyén liéu mit non (A) va xo mit (B)

Bang 1. Anh hudng nhiét do sdy dén
hing s6 toc d9 sdy dugc tinh toan theo
mo hinh Lewis - Newton

Nguyén liéu | Nhiéet do (°C) k R?
50 0,0116 0,996
Mit non 60 0,0201 | 0,998
70 0,0219 0,997
50 0,0135 0,992
Xo mit 60 0,0182 0,981
70 0,0261 0,990

Ghi chu: k: Hang so toc do sdy va hang so
thue nghiém,; K: Hé so xdc dinh.
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Do thi hinh 2 cho phép xac dinh hang so toc
do sdy (k) cho mit non (Hinh 2A) va xo mit
(Hinh 2B) khi say & 50, 60, 70°C theo mé hinh
Lewis - Newton. Cac hé so xac dinh R?> 0,98 cho
thdy, mo hinh Lewis - Newton c6 thé duoc sit
dung dé mo phong qua trinh thoat 4m trong
nguyeén liéu khi sdy va dé tinh hang so toc do
say cho qua trinh siy mit non va xo mit. Két qua
& bang 1 ciing cho thay, khi nhiét d¢ ting (dén
70°C), hing s6 toc do sdy k ciing tang, dong
nghia voi viec toc do gidm 4m dién ra nhanh
hon.
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Tinh toan nang luong hoat héa: Nang luong
hoat hoa Ea c6 thé duoc xac dinh tir do doc caa
duong thang trong phuong trinh Arrhenius (2).
Nang luong hoat hoa dé tach nudc mit non va xo
mit duoc tinh toan tir nghién ctru nay lan luot 1a
29,48 kJ/mol va 30,32 kJ/mol. Cac gia tri nay
gan voi két qua nghién cttu cua Watanabe va cs
(2023) [19] thuc hién doi voi hat mit (Ea = 28,40
- 29,13 kJ/mol); Saxena va Dash (2015) [20] doi
v6i mit chin (Ea = 40,846 kJ/mol).

9 8.009a
IC
o0 6
U 5
B4
[=11]
=3
=
=2
81
= i & ,,
0
50°C 60°C 70°C
Nhiét do

BMit non BXo mit

A

3.3. Anh huéng ctia nhiét do sdy dén ham
luong polyphenol va hoat tinh chéng oxy hoéa
ctia bot mit non va bot xo mit

Sau qua trinh sy, bot mit non va bot xo mit
duoc trich ly dé xac dinh cac chi tieu. TPC va
kha nang loai goc tw do DPPH trong bot mit non
va bot xo mit duoc thé hién trong hinh 3A va 3B.
Két qua cho thay, co su khac biét c6 y nghia vé
cac hop chat chéng oxy hoa trong bot mit non
va bot xo mit theo nhiét do say.
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OMit non BXo mit
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B

Hinh 3. TPC (mg GAE/g) (A) va kha ning loai goc tr do DPPH (%) (B) khi sy véi cac nhiét do khac
nhau d6i v6i nguyén liéu mit non va xo mit
Ghi chi: Thé hién qua trung binh + do léch chuan, cdc chir cdi giong nhau thé hién su khdc biét

khong co y nghia thong ké, a = 0,05.

TPC va kha nang loai goc tuw do DPPH tiang
khi nhiét d¢ say tang tit 50 - 60°C. Cu thé, &
nhiét do 50°C, TPC dat 5,79 + 0,14 mg GAE/g
doi voi bot mit non va 2,24 + 0,12 mg GAE/g doi
v6i bot xo mit. Khi tang lén 60°C, cac gia tri nay
lan luot 1a 8,01 + 0,16 mg GAE/g (mit non) va
2,62 + 0,3 mg GAE/g (xo mit). Kha nang loai
goc tv do DPPH ctia bot mit non dat 86,91 +
0,96% va tang 1én 89,29 + 0,32%, trong khi bot xo
mit tang tir 27,57 + 0,46% lén 33,49 + 0,56%. Tuy
nhién, khi nhiét d¢ sdy ting dén 70°C, ca TPC va
kha ning loai goc DPPH cua ca hai loai bot déu
giam. C6 thé giai thich két qua nay, 1a do ham
luong cac hop chat chong oxy hoa nhu phenolic
va flavonoid, ciing nhu kha nang loai goc tu do
DPPH déu bi anh huéng boi nhiet do va thoi

gian say. Nhiét do 1a yéu t6 anh huéng 16n nhat
dén ham luong phenolic trong bot, diéu nay phu
hop voi cac nghién ctu truéc day vé su phan
huy polyphenol téng so6 [21]. Su ting TPC c6 thé
do nhiét d6 cao giup giai phong phenolic tir cac
hop chat phenol lién két, chuyén hoéa cac hop
chat phenolic khong hoa tan thanh hoa tan,
dong thoi phan huay lignin dan dén sy phong
thich dan xuat axit phenolic hodc sinh ra cac
phenolic méi [18]. Enzyme polyphenoloxydase
cting bi vd hoat hoan toan, giup bao toan cac
hop chat chong oxy hda, trong khi do 4m giam
lam ting nong do chat kho va ham luong hoat
chat chong oxy hoa. Tuy nhién, khi nhiét do say
qua cao, ham luong polyphenol sé giam do tac
dong caa nhiét va qua trinh oxy hoa, lam pha vo
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cac hop chat phenol, tang axit phenol tu do,
trong khi giam cac ester, glycoside va cac phan
doan ester, dan dén su gia ting phenol tu do
[22].

biéu nay cho thay, cac hop chat cé hoat
tinh chong oxy hoa trong mit non va xo mit bi
anh huong dang ké theo nhiet do say.

4. KET LUAN

Voi hé so xac dinh R? cao, mo hinh Lewis-
Newton thich hop mo ta sy gidm 4m ctia bot mit
non va bot xo mit trong qua trinh sy voi khoang
nhiét do 50 - 70°C. Nhiét do say c6 anh huong
l6n dén ham lwong cac hop chat cé hoat tinh
chong oxy hoda trong ca hai loai bot. Ca bot mit
non va bot xo mit dat ham lwong cac hop chat
chong oxy hoa & mitc cao nhat khi sy doi luu &
nhiét do 60°C, voi thoi gian sdy twong tmg la
4,33 gio doi voi bot mit non va 4,83 gio doi voi
bot xo mit. Két qua nghién ciu cho thdy, cac
nguoén phu phdm tir mit c6 thé duoc tan dung dé
tao ra dang bot ban thanh phdm dé st dung va
bao quan. San pham bot xo mit va bot mit non tir
két qua nghién cttu véi dac tinh chong oxy hoa
cao c6 thé duoc tiép tuc nghién cttu b6 sung vao
cac san pham thuc phdm nhu nhitng dang banh
nuong, yaourt, giip nang cao hoat tinh chéng
oxy hoa cho san phdm mang lai nhiéu loi ich vé
strc khée cho nguoi tiéu dung.

L0 CAM ON

Nhom nghién cuu xin gui lor cam on chan
thanh dén Truong Pai hoc Can Tho da ho tro vé
diéu kién thuc hién va tii tro kinh phi cho
nghién cuu trong khuon kho dé tai NCKH cua
sinh vién, ma s6 THS2024-170.
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EFFECTS OF CONVECTION DRYING TEMPERATURE ON TOTAL PHENOLIC CONTENT AND
ANTIOXIDANT ACTIVITY OF TENDER JACKFRUIT POWDER AND RAGS OF JACKFRUIT
POWDER (Arfocarpus heterophyllus Lam)

Dang Mai Thy', Mai Thanh Thoail,

Le Thi Chuc Phuong!, Nguyen Ha Dang Huy!, Duong Thi Phuong Lien?

1Food Technology student, Institute of Food and Biotechnology, Can Tho University
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Abstract

The study aims to evaluate the effect of hot air convective drying temperature (50, 60, 70°C) on
the ability to maintain bioactive components in the powders of tender jackfruit and rags of
jackfruit by determining the total polyphenol content (TPC) and the 2,2-Diphenyl-1-
picrylhydrazyl (DPPH) free radicals scavenging. The drying curve that shows the correlation
between moisture ratio (MR) and the drying time, as well as the activation energy (Ea) of the
drying process for tender jackfruit and rags of jackfruit was also determined. The optimal drying
temperature and time that limit the loss of bioactive components were determined. The Lewis -
Newton model is suitable to describe the moisture reduction process at drying temperature
conditions for both raw materials. The activation energy when drying young jackfruit and rags of
jackfruit were 29.48 kJ/mol and 30.32 kJ/mol, respectively. The suitable drying temperature for
both young jackfruit and rags of jackfruit was at 60°C. At that time, young jackfruit powder
showed TPC and DPPH radical scavenging of 8.01 + 0.16 mg GAE/g and 89.29 + 0.32%,
respectively, with a drying time of 4.3 hours. Meanwhile, rags of jackfruit powder dried for 4.8
hours, showed a TPC of 2.61 = 0.30 mg GAE/g and DPPH radical scavenging of 33.49 + 0.56%.
The research results open up the possibility of utilizing young jackfruit and rags of jackfruit to
supplement food products to improve antioxidant activity.

Keywords: Convention drying, DPPH, rags of jackfruit, tender jackfruit, total phenolic content
(TPC).
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XAC DINH DA HINH NUCLEOTIDE BDON KHONG
PONG NGHIA (NON-SYNONYMOUS SNP)
TIEM NANG LIEN QUAN BDEN TiNH TRANG
TANG TRUGNG TREN CA CHEP LAI BANG GIAI
TRINH TU RNA-SEQUENCING
Luru Thi Ha Giang® ", Vii Vin In?, Kim Thi Phuong Oanh?

! Vien Nghién ciru Nuoi trong Thiy san T

2 Trurong Pai hoc Viét Nhat, Pai hoc Quoc gia Ha Noi

TOM TAT

3 Vién Han 1am Khoa hoc va Cong nghé Viét Nam
"Email- hagiang @rial.org

Ca chép (Cyprinus carpio) 1a loai ca nuédi nuoc ngot truyén thong quan trong trong nuoi trong
thity san & nhiéu qudc gia. Chon giong truyén thong két hop di truyén phan tir dong vai tro quan
trong trong cai thién téc do sinh trudng, nang cao ning suat va hiéu qua kinh té. Cong nghé
RNA-sequencing duoc 4p dung trong nghién ctru nay dé xac dinh cac SNP khong dong nghia
(nsSNP) tiém nang ctia 2 nhém ca chép lai (sinh trudng nhanh va sinh truéng cham) giita ca
chép thuan Hungary va ca chép thuan Viet Nam. Sau khi gidi trinh tu, tdng so reads sau sang loc
dat ~24,6 triéu & nhém sinh truong nhanh (FG) va ~24,8 triéu & nhom sinh truéng cham (SG), voi
ty 16 mapping tuong tng 1a 87,64% va 84,79%. Phan tich xac dinh 333.328 SNP & FG, 453.729 SNP
0 SG, trong d6 c6 138.837 SNP chung. Két qua kiém dinh SNP cho thdy, 1.984 SNP c6 y nghia
thong ké lien quan dén khac biét ting trudng, phan bo trén 47 nhiém sac thé. Phan tich chic
nang cho thdy, cac nsSNP chi yéu nam & cac gen lién quan dén chuyén héa céc - bon va nang
luong. Dac biét, 37 nsSNP tiém nang duoc phat hién trong cac gen nhu: Myogenic Factor 6,
Myozenin, Myosin, c6 vai trd quan trong trong phat trién co va ting trudng. Két qua nghién ctru
1a co s& khoa hoc gitp cho cac chuong trinh chon gidng ca chép sinh truéng nhanh & Viét Nam
dat hiéu cao hon.

Tt khoa: RNA-Sequencing, SNP khong dong nghia (nsSNP), c4 chép lai, tinh trang sinh trudng.

1. DAT VAN BE

Ca chép (Cyprinus carpio) 1a mot trong
nhitng loai c4 nudc ngot quan trong nhat trong
nuodi trong thiy san cta thé gioi, dac biét tai khu
vuc chau A. Theo FAO (2022), téng san luong ca
chép nam 2022 dat 4,7 triéu tan, voi gia tri woc
tinh trén 8 ty USD [1]. Viéc cai thién toc do tang
trudng cta ca chép thong qua chon giéng co y
nghia quan trong trong nang cao ning suat va
hiéu qua kinh té. Phuong phéap chon giong két
hop gitta phuwong phap truyén thong (duwa trén

NONG NGHIEP VA MOI TRUSNG - KY 1 - THANG 5/2025

thong tin vé kiéu hinh va pha hé) va phuong
phap di truyén phan tir (thong tin vé su sai khac
trong trinh tw ADN - chi thi phan tt) da va dang
duoc tmg dung cho két qua chinh xac va rut
ngan qua trinh chon loc. Gan day, véi su phat
trién cta cong ngheé gidi trinh tu thé hé mai bao
gom RNA-sequening, viéc nghién ctu cac da
hinh don nucleotide (SNP) don c6 lién quan dén
gen/protein quy dinh cac tinh trang kinh té
quan trong trong chon giong duoc thuc hién mot
cach hiéu qua va nhanh choéng hon, giup t6i vu
héa qua trinh chon loc/lai tao nham cai thién
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niang suat ung dung trong linh vuc di truyén
chon giong [2]. Trong do6, cac SNP khong dong
nghia (nsSNP - Non synonymous SNP) la nhiing
dot bién don nucleotide xdy ra trong ving ma
hoa ctia gen, dan dén su thay ddi axit amin trong
chudi protein, c6 kha niang anh hudng cau tric
protein, twong tac protein va tac dong dén chic
nang sinh hoc cia gen. Bang cach phan tich
nsSNPs, cac nha nghién citu c6 thé danh gia moi
lien hé gitra bi€n d6i di truyén va biéu hién kiéu
hinh, tir d6 du doan chinh xac gia tri di truyén
ctia cac ca thé trong quan thé. Ngoai ra, nsSNPs
cung cap thong tin quan trong trong nghién cttu
chttc niang gen va co ché diéu hoa sinh hoc, véi
khoang 20 - 30% nsSNPs duoc woc tinh cé anh
huéong dén chitc niang protein, viéc tap trung
nghién ctru vao cac SNP nay mang lai tiém nang
lon trong viéc cai thién cac giong cd cé ning
suat cao va kha nang chong chiu tot [3].

Cong nghé RNA-sequencing da duoc ap
dung trong nhiéu nghién ctru, tao ra duoc bo dix
lieu 1on, nang cao su hiéu biét vé dinh duong,
tang truong, sinh san, chitc nang mién dich va
kha nang thich tmg v6i moi truong ctia mot so
loai nudi thay san [4 - 6]. Trén ca chép, cong
nghé RNA-sequencing RNA-seq da duwoc ap
dung vao nghién ctu hé gen biéu hién
(transcriptome) cho cac tinh trang vé sinh san va
mién dich [7]; cong b6 co st dit lieu (t6ng so
712.042 SNPs) cho cac loai ca chép & Trung
Quoc [8]. Tuy nhién, cac c& s& dir lieu SNP tir
transcriptome nay déu chua chi ra moéi lién quan
véi cac tinh trang quan trong (nhu tinh trang
sinh truong) trong chon gidng ciing nhw nuoi
trong thay san cta loai ca chép Cyprinus carpio.

Nghién cttu nay tng dung céong nghé giai
trinh tu toan bo hé gen RNA (RNA-sequencing)
két hop véi phuong phép tin sinh hoc nham xac
dinh cac nsSNP tiém ning, 1a cac da hinh don
nucleotide xay ra trong viing ma hoéa ctia gen va
dan dén thay déi axit amin trong protein, tir anh
huong truc ti€p dén tinh trang sinh truéng cia
ca chép lai. Két qua nghién cttu sé cung cap co
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s& khoa hoc cho viéc tng dung cac chi thi phan
ttt trong chon giong ca chép co toc do ting
truéng cao, gop phan nang cao hiéu qua san xuat
trong nganh nudi trong thay san.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Ca chép lai (Cyprinus carpio) (dong ca chép
thuan Hungary x dong ca chép thuan Viét Nam)
duoc san xuat (6 gia dinh full-sib/phép lai) va
nuodi danh gia sinh truéng tai Vién Nghién ctu
Nuéi trong Thiy san 1. Cu thé, 40 ca thé ca chép
lai duoc lua chon can cit vao cac chi tiéu danh
gia toc do sinh trudng va can ning ctia ca chép
lai, s6 mau thu trong méi nhom déu cé dai dién
cia moi gia dinh trong phép lai xudi va lai
nguoc. Tong cong 40 mau mo co thit tir hai
nhom ca chép lai da duoc kiém dinh c6 su sai
khéc sinh truéng (P value < 0,05) bao gém 20
mau tir nhimg ca thé thuoc nhéom ca chép lai
sinh truong nhanh (FG) (608,5 + 45,44 g) va 20
mau tir nhitmg ca thé thuoc nhém ca chép lai
sinh truéng cham (SG) (424,6 + 33,45 g), duoc
thu thap dé giai trinh twv hé gen RNA va phan
tich tin sinh hoc xac dinh cac bién thé. Cat it
nhiat 50 mg mau mo6 co, bdo quan trong
RNAlater & 4°C cho dén khi tach chiét.

2.2. Phuong phap nghién ctru

RNA téng s6 dugc tach chiét theo hudng
dan ctia TRIsure Plus RNA Purification Kit, duoc
ap dung dé tach chiét RNA téng so tir cac mau
mo ca chép da thu. D€ giam thiéu cac bién thé
trong qua trinh chuén bi va giai trinh tu thu vién,
dam bao su khac biét mirc do biéu hién gen gitra
cac nhom ca déu la do yéu to sinh hoc ch
khong phai do yéu t6 ky thuat. CaAc mau RNA
(cung néng d0) sé duoc gdop mau (3 - 4 mau cho
1 nhom thu vién), trong nghién ctru nay 3 mau
g0p sé duoc xay dung cho 2 nhém kiéu hinh
nhom tang truéng nhanh va nhom tiang truong
cham, téng s6 1a 6 thu viéen cDNA. Thu vién
cDNA duoc thiét 1ap bang cach st dung Illumina
Truseq Stranded mRNA Sample Preparation Kit.
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Cac budc tién hanh duoc thuc hién theo huéng
dan cta nha san xuat. Kiém tra chat luong thu
vien bang Bioanalyzer (Using DNA High
Sensitive Kit) va qPCR (Using KAPA Library
Qualification Kit). Mau cDNA duoc dua lén hé
thong giai trinh tu gen thé hé méi Illumina
MiSeq va thuc hién theo huéng dan ctia nha san
xuat. Qua trinh giai trinh ty Novaseq 100PE
duoc thuc hién boi NOVOGENE
(https://www.novogene.com/amea-en/), mau
duoc giai trinh tu theo hai chiéu (paired-end) voi
do pht 20 triéu reads. Chat luong cta dir liéu
giai trinh tu duoc danh gia bang cong cu FastQC
v.0.11.2 [9]. Qua trinh loc chat luong va loai bo
cac doan Adapter du thtra dugc thuc hién trén
cac cap reads bang cong cu Trimmomatic v.0.32
[10] véi cac tham s6 co ban nhu sau: Diém chat
luong toi thiéu 1a 30; chiéu dai t6i thiéu 50 bp. Dix
liéu giai trinh tu hé gen RNA sau khi sang loc sé
duoc xuit ra & dinh dang FASTQ, duoc st dung
lam tép tin dau vao dé phat hién cac SNP. Dit liéu
sau khi duoc déng hang bang cong cu can chinh
HISAT2 [11] v6i hé gen tham chiéu ca chép
GCF_018340385.1 (NCBI), sé duoc xac dinh cac
bién thé bang cong cu freebayes [12]. Két qua la
cac da hinh c6 thé c6 trong mau duoc luu triv dudi
dang variant call file (VCF). Sau @0, cac SNP nay
duoc chu giai va dg doan anh huéng lén gen va
protein bang cong cu snpEff [13].

2.3. Phuong phap xac dinh va sang loc SNP

Sau khi thu duoc cac bién thé tir dir lieu
RNA-sequencing dudi dinh dang VCF, qua trinh
xac dinh va sang loc SNP duoc thyc hién theo
hinh 1 d€ chon cac SNP c6 do tin cay cao va co
tiém nang sinh hoc. Tat ca cac bién thé 1a dot
bién chén/x6a (InDels) va bién thé ciu truc 16n
(CNVs, inversion, translocation) sé duoc loai bo,
chi gitr lai cac dot bién diém (SNP). Cac SNP
duoc sang loc chat luong dua trén chi s6 QUAL,
dai dién cho xac suat Phred-scaled vé su ton tai
ctia bién thé tai mot vi tri cu thé. Chi cac bién
thé c6 QUAL > 30 duoc gitr lai, twong tng voi do
chinh xac > 99,9% [14]. Do sau doc (DP) thé
hién téng s6 luot doc bao pht vi tri bién thé. Dé

dam bao do phu day dda, cac SNP ¢6 DP < 30 bj
loai bo khoi phan tich tiép theo [14]. D€ x4c dinh
SNP lien quan dén su khac biét sinh trudng gitra
hai nhom ca chép, kiém dinh Fisher’s exact test
(2 chiéu) duoc thuc hién, két hop tinh toan Odds
Ratio (OR) va hiéu chinh p-value bang phuong
phap Bonferroni. Chi cac SNP c¢6 p-value < 0,05,
p_adjust < 0,00001 va OR > 2 hoac < 0,5 duoc
xem la c6 y nghia thong ké cao. Pong thoi, tan
so alen t6i thiéu (MAF) cing duoc tinh dé loai
bo cac bién thé hiém.

DU LIEU BIEN THE

CHU GIAI THONG TIN
SnpEFf

L
I

DU LIEU SNP

\ \
‘ Freebayes ‘
I |

l .
Hinh 1. So d6 phuong phap x4c dinh va sang loc
SNP khong déng nghia tiém ning

Tat ca phan tich thong ké duoc thuc hién
bang phan mém SNP tiép tuc duoc phan loai dua
trén tac dong lén chirc nang protein, cac SNP c¢o
tac dong MODERATE duoc gitr lai, day la chinh
la cac SNP khong dong nghia. Danh sach cac
SNP tiém nang sé duogc dua vao nghién ctru chu
giai chic nang bing cong cu UniProt
Retrieve/ID mapping va nén tang DAVID
(Database for Annotation, Visualization, and
Integrated Discovery) [15]. Cac thuat ngt Gene
Ontology (GO) lién quan dén qua trinh sinh hoc,
chtic nang phan tr va thanh phan té bao duoc
xac dinh cho cac gen chita nsSNP tiém nang.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua giai trinh te hé gen RNA va
dong hang hé gen tham chiéu

Két qua giai trinh ty va dong hang véi he
gen tham chiéu ctia ca chép duoc trinh bay trong
bang 1. Hé gen RNA ctia hai nhém ca chép lai da
duoc giai trinh ty thanh céng tit mau mo co thit.
FG c6 trung binh 52,76 triéu reads va 7,9 Gb di
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liéu, cao hon so voi SG (48,15 triéu reads; 7,23
Gb). Hiéu qua giai trinh tu cao & ca hai nhom
(98,5%), chi s6 Q30 > 93%, ty lé GC twong duong
(~48,8%). SO reads duoc dong hang dat khoang
24,6 trieu reads mo6i nhom, véi ty 1é mapping cao
hon & nhom sinh truong nhanh (87,64% so voi
84,79%). Két qua trong nghién ctru nay tuong
dong voi cac nghién ctru gan day trén ca chép.
Nghién cttu trén ba dong ca chép, giai trinh tu tir
mo co va gan nham xac dinh cic gen va con
duong sinh hoa lien quan dén dinh duong da thu

duoc tir 38 - 51 triéu reads véi diém chat luong
Q30 dat trén 95% [16]. Tuwong tu, nghién ctu
trén ca chép (Cyprinus carpio rubrofuscus) & hai
nhom ca 16n nhanh va 16n cham cing thu duoc
20 - 23 triéu reads, voi ty 1é GC dao dong tir 46,83
- 50,07% va Q30 trén 95,2% [17]. Nhin chung, da
lieu trinh ty RNA-seq co chat luong cao, ty lé
mapping hiéu qua, dat yéu cau cho cac phan tich
tiép theo dé xac dinh cac bién thé & hai nhom
sinh trudong trudng ctia ca chép lai.

Béang 1. Thong ké két qua gidi trinh tir va dong hang véi hé gen tham chiéu ciia c4 chép

Nhoém ca chép Nhoém sinh truéng nhanh Nhom sinh truéng cham
S luong Reads* 52.761.616 48.152.444
v +3.864.102 +4.633.784
Dung luong trinh tu tho (Gb) 7,9+0,6 7,233 +£0,74
Hiéu qua (%) 98,54 + 0,68 98,48 + 0,23
D¢ tin cay Q30(%) 93,6 + 0,69 93,73 £0,95
Ty le GC (%) 48,91 + 0,85 48,78 + 0,39
Tong so reads dua vao dong 24.598.256 24.861.129
hang (reads) + 849.080 +1.082.078
Ti I¢ mapping v6i h¢ gen tham 87.64+4.7 84.79 + 4.42
chiéu (%)

Nhém cé sinh truéng chim

333.328 SNP 453.729 SNP

Nhém ¢4 sinh truding nhanh

138.837 SNP

Hinh 2. S8 lugng SNP phat hién trén hai nhém
ca chép

* Ghi chi: S6 lirong reads = tong so trinh tir
cua 2 lan doc; dung lirong trinh tir tho (Gigabite
-Gb ) = (S0 lrong doan trinh tw) x (do dai
chudi), tinh bang Gigabite. Poi voi gidi trinh tw 2
chiéu, do dai chudi bang 150. Hiéu qud = (S6
luwong doan trinh twr sach/So lrong doan trinh
tw) *100%; Q30: (S6 Irong base cua gid tri Phred
> 30)/(Tong so base). Ty I¢ GC: (S6 Iong base
G & C)/(Tong so lirong base).
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3.2. Két qua xac dinh SNP

Dua trén hé gen tham chiéu cta ca chép
GCF 0183403851 v6i  tong  chiéu  dai
1.680.118.328 bp va 50 nhiém sic thé. Két qua
sau khi goi bién thé da phat phat hién duoc
333.328 SNP cho nhém ca sinh tredng nhanh va
453.729 SNP cho nhom ca sinh truéng cham. Ca
hai nhom chia sé 138. 837 SNP (Hinh 2) cho
thay, su twong dong di truyén nhung ciing phan
anh su khac biét vé so luong bién di riéng biét
ctua timg nhom. Két qua sau khi kiém dinh cac
SNP c6 lién quan dén su khac biét trong sinh
truéng gitta hai nhom ca chép sinh truong
nhanh va sinh truéng cham st dung Fisher’s
exact test (2-tail test), két hop véi p-adjust bang
phuong phap Bonferroni, da xac dinh duoc 1984
SNP c¢6 y nghia thong ké (p-value <0,05 va
(p_adjust) < 0,00001; OR > 2 hoic < 0,5), trén 47
nhiém sic thé cta ca chép. Két qua xac dinh
bién thé SNP dua trén RNA-sequencing trong
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nghién cttu nay cho tong s6 SNP goi ra thap hon
so voi phuong phap giai trinh tu hé gen ADN
trén ca bon (Cynoglossus semilaevis), da goi ra
6.545.735 SNP. Tuy nhién, sau khi kiém sai khac
tan so alen gitta 2 nhom cac bon lon nhanh va
l6n cham bang Fisher exact test lai cho két qua
it hon nghién cttu nay véi 1.206 SNP c¢6 y nghia
thong ke [18].

PHAN BO CUA 1984 SNP TREN NHIEM SAC THE

NHIEM

Hinh 3. Biéu do6 phan bo ctia 1.984 SNP trén cac
nhiém sic thé

Két qua & hinh 3 cho thay, SNP phan bo

trén cac nhiém sic thé véi mat do va muic do y

nghia thong ké c6 su khac biét ro rét. Dac biét,

cac nhiém sac thé so 6, 10, 14, 17 va 25 c6 nhiéu

SNP véi gia tri —-logl0(P-value) cao, goi y cac

Biosynthesis of cofactors

ving nay co6 thé chira nhimg gen hodc yéu to di
truyén quan trong lién quan dén dic diém sinh
trudng hoac thich nghi ctia ca chép. Nguoc lai,
mot s6 nhiém sac thé khac co cac SNP voi mic
do y nghia thong ké thap, cho thay méi lién he
yéu hon hodc khong dang ké (nhiém sac thé so
19, 21 va 42). Cac SNP c6 gia tri P - value cao
nén duoc uu tién trong cac nghién ctu ti€p theo
dé xac dinh cac gen tiém nang lién quan dén
tinh trang mong mudn, dong thoi 1am co s& cho
cac tmg dung trong chon giéng va cai thién
giong ca chép.

3.3. Két qua thong tin gen va chu thich chic
ning cic gen c6 SNP

Tong s6 1984 SNP c6 y nghia thong ke
trong nghién ctru sai khac gitta nhom ca sinh
truong nhanh va nhom ca sinh truong cham
duoc phat hién trén 881 gen. Két qua phan tich
chtic nang gen st dung co sé di liéu UniProt va
DAVID [15] lam ro hon vai tro ciia cac gen mang
nhitng SNP tiém nang nay, la co s& dé xuat
nhimng SNP duoc uu tién trong nghién ctru tinh
trang sinh truéng trén ca chép duoc thé hién
trong hinh 4.

Carbon metabolism
Cellular senescence
Calcium signaling pathway {

Alanine, aspartate and
glutamate metabolism

Arginine biosynthesisProtein processing in
endoplasmic reticulum

2-Oxocarboxylic acid
Citrate cycle (TCAIjahefism

Bidsynthesis of amino acids

Carbon metabolism

Metabolic pathways
ErbB signaling pathway

Oocyte meiosis

GnRH signaling pathway
Autophagy

Apelin signaling pathway

Feroptosis Insulin signaling pathway

@)

Ubiquitin mediated
proteolysis

Adrenergic signaling in
o

C-type lectin receptor signaling pathway

Insulin signaling pathway 1 * N. of Genes
Autophagy ] .4
Adrenergic signaling in cardiomyocytes ®
Oocyte meiosis ® W
Apelin signaling pathway { ® o3
Citrate cycle (TCA cycle){ ————p o 10
Mitophagy{ ~=———————p
Ribosome{  =——————————p -log10(FDR)
Alanine, aspartate and glutamate metabolism(  ==————————e ")
Fatty acid degradation{ —=————————t "L
Lysine degradation{ ~ =————————e
Biosynthesis of amino acids{| =t L

2-Oxocarboxylic acid metabolism {
Propanoate metabolism

Aminoacyl-tRNA biosynthesis {
Phototransduction

25 5.0

N. of Genes
b)

10.0

Hinh 4. Biéu d6 chu giai chitc niing sinh hoc cac gen chita SNP. (a) Biéu d6 mang lién két giira cac
gen chira SNP. Hai con duong duoc két ndi voi nhau néu chiing chia sé 20% so gen tré 1én. (b) Biéu
d6 so luong gen tham gia trong méi con duong KEGG

Két qua ¢ hinh 4 cho thay, cac SNP cha yéu
nam trong nhom gen lién quan dén con duong
chuyén héa cac - bon (10 gen), c6 chirc niang
chuyén hoa, téng hop va san xuat nang luong,
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duy tri can bang noi moi [19]. Diéu nay cho thay,
vai tro trung tm cta qua trinh chuyén hoa niang
luong trong diéu hoa sinh truéng. Pang chu v,
con duong Insulin signaling pathway (7 gen) co
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vai tro trung tam duoc lien két véi nhiéu con
duong tin hiéu khac nhu: Apelin signaling
pathway, GnRH signaling pathway va ErbB
signaling pathway. Insulin signaling pathway,
duoc x4c dinh 1a mot hé thong tin hiéu quan
trong, linh hoat va c6 nhiéu chttc nang da dang.
Ngoai vai tro chinh trong duy tri can bang duong
huyét, insulin con diéu hoa cac qua trinh quan
trong nhu: Tang truéng, tudi tho, trao ddi chat
trung gian va sinh san [20]. Nghién cttu tac dong
ctia insulin da duogc thuc hién cho mot s6 loai ca,
da chi ra c6 su khac biét tuy theo loai va mo, mot
s6 gen lien quan dén con dudng nay nhu:
MAPK/ERK, Akt/PKB va TOR [21]. Ngoai ra,
cac con duong lién quan dén chuyén hoa nhu
Citrate cycle (TCA cycle), C-type lectin receptor
signaling va 2-Oxocarboxylic axit metabolism
cling thay xuat hién tir 6 -7 gen, phan anh su
diéu chinh manh meé ctia cac qua trinh chuyén
héa nang lwong. Viéc lam giau cac con duong
Alanine, aspartate and glutamate metabolism va
Arginine biosynthesis cho thay, su tham gia tich
cuc ctia cac axit amin trong can bang noi moi va
san xuat nang luong. Nghién ctru trén ca chinh
chau Au ciing cho thdy, cac SNP chil yéu nam
trén cac gen lién quan dén cac con duong tin
hitu bao gém: Cac con duong tin hiéu
MAPK/ERK, tin hiéu canxi va tin hiéu GnRH, cé
lien quan dén ting trudong va phan anh su thich
nghi voi cac diéu kién song khac nhau cta cé
chinh [22]. Nghién cttu trén 107 SNP bang cong
nghé GWAS cing chi ra cac con duong lién
quan dén sinh truéng trén ca chim vay vang co6
lien quan dén té chic bo khung té bao va qua
trinh trao d6i chat [23]. Két qua cho thay, cac
gen chtta SNP khong chi phan bo ngau nhién
ma con tap trung trong mot sé con duong sinh
hoc cu thé, dic biét 1a cac con duong lién quan
dén chuyén hoa va tin hiéu sinh truong. Dua
tren tai lieu tham khao va két qua phan tich
Gene Ontology [24]; cac gen lién quan dén sinh
trudng, trao ddi chat va phat trién co bap duoc
uu tién cho phan tich SNP tiém nidng. Dac biét
chu y dén cac gen tham gia vao con duong phat
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trién céau truc co va téng hop protein lién quan
dén diéu hoa trao déi chat trén ca chép.

Tang truong la mot tinh trang da gen, chiu
anh huodng boi cidc gen nam trong nhiéu con
duong sinh ly khac nhau, chang han nhu cac con
duong diéu hoa trao ddi chat, phat trién co, hinh
thanh xuwong va kiém soat su thém an, viec chon
giong MAS dua trén mot vai chi thi phan t& don
1é sé khong hiéu qua trong viéc cai thién cac da
gen nay [25]. Phuong phap chon giong MAS dua
trén nhiéu gen lién quan hodc chon giong heé
gen (Genome selection), cho phép danh gia toan
dién tiém nang di truyén bang cach tinh dén tac
dong két hop cta nhiéu locus trén toan hé gen,
tir do giup cai thién d6 chinh xac trong du doan
va nang cao hiéu qua chon giong doi vdi cac tinh
trang lién quan dén ting trudng trong thiy san
[26].

3.4. Cac nsSNP tiém nang lién quan dén tinh
trang sinh trueong

Két qua phan tich SNP cin ct vao két qua
Gene Ontology, lua chon trén cac gen va nhom
gen quan trong co lién quan dén tinh trang sinh
treong, nghién ctu dé xuat tong s6 37 nsSNP
twong ung voi 14 gen cé tiém ning cho nghién
ctru di truyén lién quan dén su khac biét vé toc
do tang trudng gitta hai nhom ca. Thong tin chi
tiét clia cac nsSNP duoc mo ta & bang 2.

Cac nsSNP dang chu y trong nghién ctu
nay bao goém bién thé nsSNP- c.465T>G (lam
thay d6i axit amin p.His155GIn) trong gen
Mpyogenic Factor 6 (MYF6), c6 vai tro0 quan
trong lién quan dén tinh trang ting truong &
nhiéu loai dong vat, nhu nghién cttu trén c4 hilsa
(Z7enualosa ilisha) bang phuong phap giadi ma
transcriptome mo co da chi ra Myf6 c6 c6 lién
két chirc nang voi cac gen quan trong khac trong
con duong phat trién co, qua d6 xac dinh duoc 3
SNP lam thay déi axit amin (p.Glu32Gly;
p.Glu48Gly va p.Val67Ala) gitta cac nhom ca
tang truéong cham va ting truong nhanh co6 tiém
nang st dung lam chi thi phan tir dé phan biét
gitra cac loai ca tang truong cham va nhanh [27].
Céac SNP nam trong viing ma hoéa ctia gen Myf6
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clia ca ro phi van duoc bao cao c6 lién quan dén
cac dac diém vé chiéu dai va can niang ca, la
nhitng chi thi quan trong trong chon gioéng ca ro
phi sing truong nhanh [28]. Myf6: nsSNP-
¢.465T>G co tan so alen thiéu s6 khac biét gitta
hai nhom ca (MAF = 045 trén nhom ca sinh
truong cham va MAF = 0,19 trén nhom ca sinh
truong nhanh); cho thdy dot bién nay mac du
duoc quan sat thiy trén ca hai nhom ca, tuy
nhién xuat hién phé bién hon & nhém ca sinh
truong cham.

Cac SNP ciung duoc bao cao cho MEFtrong
nghién cttu chon loc nhan tao ca ngua van dua
tren kich thuoc ca thé [29]. Bién thé nay lai duoc
quan sat xuat hién phé bién hon & nhém ca sinh
trudng nhanh voi MAF = 0,39 so voi tan so alen
toi thiéu rat thap MAF = 0,02 & nhém cé sinh
trudng cham. Hai gen MYF6va MEF2déu c6 vai
tro quan trong trong qua trinh sinh hoc phat
trién va biét hoa co xuwong (Myogenesis), anh
hudng truc tiép lén sinh trudong va phat trién cta
ca.

Béng 2. Thong tin cdc nsSNP tiém ning cho nghién ciru sinh trudng trén ci chép lai

Nhom ca Nhom ca
Kiéu thay e . | sinhtruéng | sinh truong
STT | Vitri SNP tréen NST Tén gen thé &Z:j‘?;ﬁi;he nhanh cham
nucleotide Kiéu MAF Kiéu MAF
gen gen
1 NC_056579.1-10532428 GLS2A C.76A>G p.Jle26Val T/C | 0,39 | C/C | 0,11
2 NC_056581.1-16456014 MEF2CA c.1340C>A p. Thr447Asn G/T | 0,39 | T/T | 0,02
3 NC_056575.1-14637504 MYF6 c.465T>G p.His155GIn G/G | 019 | T/G | 0,45
4 NC_056608.1-14758333 MYOZIB c.433A>G p.Asn145Asp | T/C | 043 | C/C | 0,11
5 NC_056619.1-7112923 MYBPHA c.95T>C p.Val32Ala C/C 0 T/C | 037
6 NC_056602.1-21802374 MYH c.3457T>G p.Ser1153Ala | A/C | 049 | C/C 0
7 NC_056581.1-16741859 MYOISB ¢.5386A>G p.Argl796Gly | G/G 0 A/G | 0,46
8 NC_056581.1-16710640 c454T>A p.Ser152Thr A/A 0 T/A | 0,42
9 NC_056602.1-21738773 c.2274G>C p.Lleu758Phe | C/G | 0,31 | G/G 0
10 NC_056602.1-21738904 c.2143A>G p. Thr715Ala T/C 0,5 Cc/C 0
11 NC_056602.1-21740534 ¢.513G>T p.Trp171Cys C/A| 032 | A/A 0
12 NC_056602.1-21740292 PERMI c.755C>A p.Ser252Tyr G/T | 0,36 | T/T | 0,02
13 NC_056602.1-21740713 ¢.334G>T p.Gly112Trp C/A| 032 | A/A 0
14 NC_056602.1-21740322 c.725C>T p.Thr242Met | G/A | 0,38 | A/A | 0,02
15 NC_056602.1-21739572 c.1475A>T p.Glu492Val T/A | 045 | A/A 0
16 NC_056602.1-21739146 c.1901C>A p. Thr634Asn G/T | 045 | T/T 0
17 NC_056602.1-21739263 c.1784A>T p.Lys595Ile T/A | 049 | A/A 0
18 NC_056588.1-933928 ADSSI c.1110A>T p.Glu370Asp A/T | 031 | A/T | 043
19 NC_056588.1-933971 c.1153A>G p.Jle385Val A/G | 031 | A/G | 043
20 NC_056578.1-39568680 ¢.3437G>C p.Glyl146Ala | C/G | 0,39 | G/G 0
21 NC_056578.1-39570023 ¢.2094C>G p.Asp698Glu G/C 0,5 C/C 0
22 NC_056578.1-39570446 | SYNPOZA c.1671T>A p.His557GIn A/T | 029 | A/T 0,3
23 NC_056578.1-39569215 ¢.2902G>C p.Glu968GIn C/G| 034 | C/G 0,3
24 NC_056578.1-39569161 c.2956G>A p.Glu986Lys c/T | 038 | C/T 0,3
25 NC_056578.1-39569152 c.2965T>G p.Ser989Ala A/C | 038 | A/C | 0,32
26 NC_056603.1-41164083 c.2422G>A p.Ala808Thr C/T | 046 | C/T | 0,17
27 NC_056603.1-41162964 | SYNPOZL | c¢.3541G>A p.Vall181Ile C/T | 042 | C/T | 0,22
28 NC_056603.1-41161880 c.4625C>G p.Alal542Gly | G/C | 0,45 | G/C | 0,25
29 NC_056603.1-41163621 c.2884C>A p.His962Asn G/T | 045 | G/T | 0,25
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30 | NC_056620.1-20326784 c.20111A>G | p.His6704Arg | A/G | 048 | G/G 0
31 | NC_056620.1-20313832 OBSLI c.15564A>T | p.Glub188Asp | A/T | 046 | T/T 0
32 | NC_056620.1-20313909 c.15641T>A | p.Phe5214Tyr | T/A | 0,38 | A/A 0
33 | NC_056620.1-20312997 c.14729A>T | p.Glu4910Val | A/T | 043 | T/T 0
34 | NC_056598.1/2173700 MYLKSL c.861C>G p.Asp287Glu | C/C | 0,07 | G/C | 0,35
35 | NC_056598.1/2173536 c.1025C>A p.Thr342Lys | T/T | 0,09 | G/T | 0,39
36 | NC_056598.1/2173516 c.1045C>A p.His349Asn | T/T | 0,09 | G/T | 0,37
37 | NC_056578.1-6639735 ACTN3 c.285A>G p.Phe876Leu | A/G | 0,26 | A/G | 0,3

Ghi chu: GLS2A (Glutaminase 2, mitochondrial-like A), MEF2CA (Myocyte Enhancer Factor 2C
A-like), MYF6 (Myogenic Factor 6), MYOZIB (Myozenin 1b), MYBPHA (Myosin Binding Protein
H A-like), MYH (Myosin Heavy Chain), MYO18B (Myosin XVIIIB), PERM1 (PPARGCI va ESRR-
induced Regulator, Muscle 1), ADSS1 (Adenylosuccinate Synthase 1), SYNPOZA (Synaptopodin
2A), SYNPOZ2L (Synaptopodin 2-like), OBSL1 (Obscurin-like 1), MYLK3L (Myosin Light Chain

Kinase 3-like), ACTN3 (Alpha-actinin-3).

S6 lwong nhiéu cac nsSNP c6 y nghia thong
ké phat hién duoc trén gen PERMI1 (9 nsSNP)
va SYMPO2 (10 nsSNP) voi tan so6 alen thiéu so
l6n hon & nhom ca sinh truéong truong nhanh
(MAF cua ca sinh truéng nhanh = 0,29 - 0,5 va
MAF cua ca sinh truong cham = 0 - 0,32), cho
thay cac chi thi SNP nay c6 thé duoc st dung dé
dai dién cho nhém ca chép sinh truéng nhanh.
Vé chitc nang sinh hoc, hai gen PERMI va
SYNPO2 déu tham gia vao qua trinh
myogenesis, PERMI1a mot protein dac hiéu cia
co, duoc kich hoat boi PGC-1a va ERRs, c6 vai
tro quan trong trong diéu hoa gen lién quan dén
chuyén hoéa niang luong, sinh tong hop ty thé va
chitc nang co co. Su suy giam PERM1 lam giam
kha nang ho hap cta té bao co va anh huong dén
qua trinh sinh téng hop ty thé [30]. SYNPO21a
mot protein tham gia vao viéc duy tri cau truc té
bao va hé tro phat trién co bap ctia Myogenesis,
dac biét trong cac té bao co. No diéu chinh su
phan chia té bao va phat trién mo, anh huong
dén toc do tang trudng cta ca. SYNPOZ2 ciing c6
vai tro trong viéc tng pho véi stress sinh ly, duy
tri su 6n dinh cta té bao trong moéi truong khac
nghiét [31, 2].

Téng s6 08 nsSNP ciing duoc dé xuat cho
nhom gen (MYOZIB. Myozenin 1B; MYBPH-
Myosin Binding Protein H; MYH: Myosin Heavy
Chain va MYO1I18B: Myosin XVIII B) lién quan
dén chic nang phat trién mo co, nam trong con
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duong sinh hoc té€ bao muscle cytoskeleton, bao
gom cac bién thé: MYOZIB: cA433A>G
(p.Asn145Asp); MYBPH: c.95T>C (p.Val32Ala);
MYH: ¢.3457T>G (p.Ser1153Ala); hai SNP trén
MYOI8B:  ¢.5386A>G  (p.Argl796Gly) va
c.454T>A (p.Ser152Thr); ba SNP trén gen
MYLK3L: ¢.861C>G (p.Asp287Glu), ¢.1025C>A
(p.Thr342Lys), c.1045C>A (p.His349Asn). Tan
sO alen thi€u so ciing cho thay c6 su khac biét
dang ké gitta nhom ca chép sinh trudng nhanh
va nhom ca chép sinh trudng cham cho cac
nsSNP nay, cac bién thé tréen MYBPH, MYO18B,
MYLK3L (MAF = 0,35 - 0,46) c6 phd bién hon
cho nhom ca sinh truong cham, trong khi cac
bién thé trén gen MYOZIB (MAF = 0,43) va
MYH (MAF = 0,49) 1a phé bién hon trén nhom
ca sinh truong nhanh. Ho gen Myosin da duoc
nghién cttu chitc nang trong qua trinh phat trién
va moi lien két voi cac tinh trang nhu: Sinh
trudng nhanh, chat luong mo co, thich nghi véi
nhiét do trén nhiéu loai c4 bao gom ca chép [32];
ca héi [33]; ca qué (Siniperca chuatsi) [34]...
Céc nghién ctru vé SNP trén cac gen ho Myosin
ciing duoc bao cdo lién quan dén tinh trang sinh
truéng trén cac loai ca, nhu chi thi SNP gay thay
d6i cau truac protein (Tr40Ser) trén gen myosin
heavy fast skeletal nam tréen LG6 ctia cac bon
(Scophthalmus maximus) dugc bao cdo co sai
khac tan s6 alen gittra nhom c4 sinh truong
nhanh va cham [35].
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Mot s6 gen c6 xac dinh duoc cac nsSNP cé
y nghia trong nghién ctu nay la ADSS
(Adenylosuccinate ~ Synthase), GLS2A
(Glutaminase 2A) va OBSL (Obscurin-like) ciing
c6 vai tro quan trong lién quan dén sinh truéng
ctia ca; tuy nhién chua c6 nhiéu nghién ctru bao
cao cho cac chi thi phan t cho cac gen nay. Gen
Obscurin-like dac trung & nhém ca sinh truong
nhanh b4o cdo trén c4 ngua van ciing mo ta day
la cac gen c6 kich thudc 16m, c6 lién quan dén
cau trac va cac yéu to phat trién mo co. Gen
ADSS1 c6 chic nang lién quan dén diéu hoa
phat trién co da duoc bao cdo & dong vat co vu
va ca ngua van (Park va cs (2016); Li va cs
(2007); trén ca chép, gen ADSSI nam trén QTL
cho khéi luong co thé tai linked- group 41 da
phat hién dugc mot SNP tiém ning, tuy nhién
van can xac nhan thém vé quan hé cia gen nay
véi cac tinh trang tang truéng [36]. GLSZ2ala mot
gen ma héa enzyme glutaminase 2 trong ca va
nhiéu loai dong vat khac, déong vai tro quan
trong trong viéc van chuyén nito, cac - bon va
chuyén héa. Chtrc nang va biéu hién ctia gen nay
da duoc bao cao trén ca chép [37]; nghién ctu
tren ca diéc tam boi (Carassius auratus) cho
thay dinh duong c6 anh huwong lén hoat dong
cua gen GLS [38]; trong khi nghién ctu trén ca
qué (Siniperca chuatsi) chi ra chttc nang phan tx
ctia GLS trong mién dich [39]; cho thay vai tro
ctia GLS trong cac con duong chuyén hoa ning
luong tir d6 lién quan dén chic nang phan tit ctia
cac con duong sinh hoc khac, cac SNP trong gen
nay GLS chua dugc bao cdo cho phan tich tinh
trang sinh truéng cho cac loai ca.

Phan tich chttc nang gen cho thay, tiém
nang cua cac nsSNP nay trong viéc nghién ctu
co ché di truyén cta tinh trang sinh truéng trén
ca chép lai & Viet Nam, qua do c6 thé xay dung
duoc cac chi thi hoac bo chi thi cho tinh trang
sinh truéng, tng dung quan trong trong chon
giong, cho phép chon loc cac ca thé cé toc do
ting trudng cao hon va cai thién niang suat nuoi
trong thay san.
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4. KET LUAN VA BE NGHI

Dt liéu toan b hé gen RNA tir hai nhom ca
chép lai sinh truéng nhanh va cham da duwoc giai
trinh tu va dong hang thanh coéng v6i hé gen
tham chiéu, ty 1é mapping dat mitc cao, ddm bao
chat luwong co s¢ dir lieu phuc vu cho cac phan
tich cac SNP. Két qua da xac dinh duogc téng so
333.328 SNP cho FG va 453.729 SNP cho SG va
chia sé 138.837 SNP chung cho ca hai nhom
mau. Qua trinh sang loc va kiém dinh SNP da
xac dinh dugc tong s6 1.984 SNP cé y nghia
thong ké va lien quan dén su khac biét trong
sinh truéng gitta hai nhom ca chép sinh truong
nhanh va cham, phan b6 trén 47 nhiém séic thé.
Phan tich chitc ning gen ontology cho thay,
nsSNP duoc phat hién trén nhom cac gen lién
quan dén con duong chuyén hoa cac - bon, c6
chtic nang chuyén hod, tong hop va san xuat
nang luong, duy tri can bang noi moi. Téng s6 37
nsSNP tiém nang quan trong duoc xac dinh trén
14 gen co vai tro trong qua trinh phat trién co
bap va chttc nang chuyén hoa ning luong, tac
dong léen qua trinh sinh trudéng, phat trién ctia ca
chép. Day 1a nhiing bién di di truyén quan trong
cO tiém nang dé nghién cttu ung dung trong
chon giong.

Nghién cttu trong twong lai can ti€p tuc
kiém dinh cac nsSNP trén cac nhom mau 16n
hon, nghién ctu anh huéng dén biéu hién kiéu
hinh sinh truong, qua dé xay dung chi thi/bo chi
thi phan t hitu ich cho chuwong trinh chon giong
ca chép lai sinh truéng nhanh trong twong lai.
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IDENTIFICATION OF POTENTIAL NON-SYNONYMOUS SNPS ASSOCIATED WITH GROWTH
TRAITS IN HYBRID COMMON CARP USING RNA-SEQ

Luu Thi Ha Giang?, Vu Van In2, Kim Thi Phuong Oanh3
1 Research Institute for Aquaculture No. 1
2 Vietnam Japan University, Vietnam National University, Hanoi
3 Vietnam Academy of Science and Technology
Abstract

Common carp (Cyprinus carpio) is a traditionally important freshwater aquaculture species in
many countries. Conventional selective breeding, when combined with molecular genetics, plays
a crucial role in improving growth rate, productivity, and economic efficiency. This study applied
RNA-sequencing technology to identify potential non-synonymous single-nucleotide
polymorphisms (nsSNPs) in two hybrid carp groups (fast-growing and slow-growing), derived
from crosses between pure Hungarian and Vietnamese carp lines. After sequencing, the total
number of filtered reads was approximately 24.6 million in the fast-growing group (FG) and 24.8
million in the slow-growing group (SG), with mapping rates of 87.64% and 84.79%, respectively. A
total of 333,328 SNPs were identified in FG and 453,729 in SG, with 138,837 SNPs shared
between the two groups. Statistical analysis revealed 1,984 SNPs significantly associated with
growth differences, distributed across 47 chromosomes. Functional annotation indicated that
most nsSNPs were located in genes related to carbon and energy metabolism. Notably, 37
potential nsSNPs were detected in genes such as Myogenic Factor 6, Myozenin, and Myosin,
which are known to be involved in muscle development and growth regulation. These findings
provide valuable insights and a scientific foundation for improving the efficiency of fast-growing
common carp breeding programs in Vietnam.

Keywords: Hybrid common carp, growth traits, nonsynonymous SNP (nsSNP), RNA-Seq.
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NGHIEN CUU HIEN TUONG PHU DUONG HOA
NGUON NUOC TAI TiNH HAU GIANG

Lé Anh Tuan®", Nguyén Vin So?
!Khoa Moi truong va Tai nguyén Thién nhién, Triong Pai hoc Can Tho
286 Tai nguyén va Moi triuong tinh Hau Giang
"Email: latuan @ctu.edu.vn
TOM TAT
Tinh Hau Giang & vi tri viing gitta dong bang song Ctru Long, sinh ké cia nguoi dan phan 16n phu
thudc vao san xuat nong nghiép va sé it lao dong tai cac nha may cong nghiép. Viing nay cé nhimg
bat loi vé dia hinh thap triing, nhiéu khu giap nuodc, kho tieu thoat nuoc, cong thém cac cong trinh
thity loi ngan man, gitt ngot dé canh tac nong nghiép lién tiép nhiéu vu trong nam theo hinh thirc
tham canh. Diéu nay dan dén hé qua tao nén nguon nudc bi tich tu qua nhiéu cac chat dinh duong
dang nitrat (NO,) va photphat (PO,) tir cac nguon thai canh tdc nong nghiép lam dung phan bon va
nudc thai 1an rac sinh hoat khong qua xtr ly, nhiéu con song va kénh muong trén dia ban tinh Hau
Giang c6 hién tuong tic nghén dong chay va xuat hién van dé phu duéng héa. Tinh trang nay dan
dén nguédn nudc bi 6 nhiém va chat luong nudc ngdy mot xau di. He sinh thai nguon nudc, tinh da
dang sinh hoc va chat luong cudc soéng, thu nhap ctia ngudi dan bi suy giam. Chinh sach chuyén déi
nong nghiép va quy hoach ving dong bang song Cttu Long da dinh huéng chién luoc gidm san xuat
lua gao chuyén qua cac hinh thitc san xuat thuan thién hon, dac biét tinh Hau Giang c6 chién luoc
phat trién thanh trung tAm dau méi vé logistic cho ving chau thé. Phat trién nong nghiép bén vimg
va giai phap thuc ddy dich vu logistic 1a cht dé duoc thao luan trong nghién ctru nay.

Tt khoa: Canh tdc nong nghiép, Hau Giang, 6 nhiém nguon nurdc, phii durong hda, tac nghén dong
chdy, trung tim logistic.

1. BAT VAN BE trung binh tir 0,5 - 0,8 m, dén huyén Phung Hiép

Tinh Hau Giang co6 vi tri trung tam ctia viing
dong bang song Ciru Long (PBSCL), phia Bac
va phia Tay giap thanh phé Can Tho thuc viung
thuong nguon song Hau, phia Nam gidp cac tinh
S6c Triang va Bac Liéu thudc ving ven bién
Dong va phia Tay giap tinh Kién Giang thudc hé
thong song Cai Lon - Cai Bé thong ra bién Tay
va vinh Thai Lan (Hinh 1). Tinh Hau Giang co
téng dién tich tw nhién 162.232 ha, chiém 3,95%
dién tich vung ving PBSCL, dan so 729.888
nguoi (nam 2022), voi hon 73% nguoi dan séng &
vung nong thon.

Tinh Hau Giang c6 cao d¢ dia hinh rat thap,
noi cao nhat la gan bo song Hau, c6 cao do trong
khoang tir 1,0 - 1,5 m so voi mttc nudce bién, khi
di vao noi doéng thi thap dan theo huéng Pong
Béc - Tay Nam. Huyén Chau Thanh cé cao do

cao d¢ chi con 0,2 - 0,5 m, vi vdy gan nhu ngap
nuoc quanh nam, vi du nhu khu vige Trung tim
Nong nghiép Mua Xuan va Khu Bao ton Thién
nhién dat ngap nuoc Lung Ngoc Hoang. Nhin
chung, cao do toan tinh phan lén nidm trong
khoang 0,2 - 1,0 m, chiém 90% dién tich toan
tinh.

Vé thé nhudng va nguédn nudc lién quan dén
san xuat nong nghiép, nuoi trong thiy san va
lam sinh, c6 thé chia tinh Hau Giang thanh 2
ving khac biét: (1) Vung Pong Béc két noi voi
song Hau, c6 nhiéu nudc ngot va phu sa thuan
loi cho canh tac néng nghiép (lua, cay an trai) va
thay san (nuéi ca nudc ngot). Noi day da hinh
thanh nhiéu 6 bao khép kin, cé dién tich tir 50 -
100 ha, chu yéu la dat stt dung cho canh tac 3 vu
lua/nam; (2) Ving Tay Nam phan lon 1a dat
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phén, nhiém man, nudc tu dong, nhiéu khu giap
nuoc do chiu tac dong ca 2 loai triéu bién Dong
va bién Tay truyén nguoc nhau. Ving ndy canh
tac nong nghiép kha bat loi, trong khi thily san
chi phu hop cho nhiing loai ca chiu nuéc dong
trong ao nhu: Ca that lat cuom, c4 ro dong. Tuy
nhién, do nhitng cht treong wu tién cho san xuat
laa trueoc day, nhiéu hé thong thay loi, dac biétla
cac cong trinh cong dap ngin man gitt ngot da
duoc xay dung trong 3 thip nién qua.

Do c4 hai viing nay déu tham canh san xuat
noéng nghiép va tac dong gitt nudc trong cac o
bao dé va cong ngin man nén nguon nudc bi 6
nhiém ning do thoat nudc kém, rac thai bi @
dong, béo luc binh phat trién day dic, dan dén
tinh trang tic nghén dong chay, xuat hién hién
tuong phu dudng, 1am anh hudéng lon dén chat
luong nudc va giao thong thily. Nguoi dan trong
ving budc phai khai thac nuéc ngam qua mic,
khién tinh trang sut lin ngdy cang ro rét va
khong duoc khac phuc hay han ché. Cac khu
cong nghiép 16n véi nhiéu nha may san xuat nam
& thi tran Mai Dam, huyén Chau Thanh ciing
dang st dung mot lwong nudc tir song Hau, tiém
4n nhiéu nguy co gay cac su c6 moi truong.

T thyce trang trén, “Nghién ciu hién tuong
phti duong hoa nguon nudc tai tinh Hau Giang”
la can thiét, nham danh gia hién trang moi
treong nudc mat gdm nudc trén cac song, kénh,
rach nudc chinh va cac thay vuc tram tich nuéc
ngot trén dia ban tinh Hau Giang. Nghién cttu
dat trong tim cho hién twong pha dudong, ap
dung cho thuy vic 6 nhiém hitu co, vi yéu t6 nay
la dac trung cho tinh trang nuéc kém luu thong
& nhiéu khu vyc ctia tinh Hau Giang. Qua két
qua vé moi trueong, cac van dé xa hoi va chinh
sach cting duoc thao luan trong nghién ctu.

2. PHUONG PHAP NGHIEN CUU

Nghién cttu dua trén su hop tac thu thap di
lieu lién tuc trong 3 nam gan nhat (tit nam 2019
dén nam 2021) doi véi cac két qua quan trac chat
lwong nudc trong dia ban tinh Hau Giang. Trung
tam Quan trac Tai nguyén va Moi truong 1a don
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vi truc thuoc S& Tai nguyén va Moi truong tinh
Hau Giang c6 ké hoach t6 chtrc thuc hién va bao
c4o két qua quan trac cac thong s6 moi truong
hang nam theo quy dinh ctia Bo Tai nguyén va
Moi truong (2021) [1]. Ké hoach quan trac moi
truong do S& Tai nguyén va Moi trueong tinh Hau
Giang (2021) [2] chu4n bi va duoc UBND tinh
Hau Giang (2021) [3] phé duyét thuc hién cho 5
nam, tir nam 2021 dén nam 2025.
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Hinh 1. Ban d6 tinh Hau Giang v6i cac tuyén
giao thong chinh
Nguon: hitps,//galaxylands.com.vn/bando-haugiang/

Dbia ban tinh Hau Giang c6 cac vi tri quan
trac theo timg nhom thanh phan duoc thé hién &
bang 1. Lién quan dén chat lwong nudc mat, vi tri
cac diém quan trac duoc phan bo kha déu theo
khong gian, noi c6 nhitng diém nhay cam vé moi
treong nhu: Cac khu cong nghiép, khu bao ton,
cac song ngoi va truc giao thong duoc thé hién &
hinh 1. Theo Quyét dinh s6 1460/QD-TCMT [4],
cac thong s6 duoc st dung dé tinh VN-WQI
duoc chia thanh 5 nhém:

Nhom I: Thong s6 pH.

Nhom II (nhom thong s6 thuoc bao vé thuc
vat), bao gém cac thong so6: Aldrin, BHC,
Dieldrin, DDTs (p,p-DDT, p,p-DDD, p,p-DDE),
Heptachlor va Heptachlorepoxide.
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Nhom III (nhom thong s6 kim loai ndng), bao Sau khi tinh toan WQI d6i voi timg thong so
gom cac thong so: As, Cd, Pb, Cr,,, Cu, Zn, Hg. néu trén, tinh toan chi s6 VN _WQI cudi cung
doi voi két qua quan trac chat luong nuéc mat

Nhom IV (nhom thong so6 hitu co va dinh
tinh Hau Giang nam 2021 ap dung cong thic (1)

duong), bao gém cac thong s6: DO, BOD, U1 ! )
COD, TOC, N-NH,, N-NO;, N-NO,, P-PO,, - Ap dung cho thuy virc 6 nhiém hiu co.

If
» Um

1] .
[1 WQ!H] []’] wgzm]
% il

Nhom V (nhom thong so vi sinh), bao gom

3 S
cac thong so: Coliform, E. coli. WQ.':@x[ = X {liw@f” J.“‘li”vﬁ
00 100 100 ks I M
Bang 1. S6 lugng cac vi tri quan tric theo khu vuc thudc tinh Hau Giang
Thanh phan méi truong nudc mat
TT | Vi tri Quan trac nudc mat trén cac | Quan trac thay sinh,
tuyén kénh, song, rach tram tich nudc ngot

1 |Thanh pho Vi Thanh 5 02
2 |'Thi xa Long My 4 0
3 |Thanh pho Nga Bay 4 01
4 |Huyén Vi Thuy 4 01
5 |Huyén Long My 5 01
6 |Huyén Chau Thanh A 5 02
7 |Huyén Phung Hiép 7 02
8 |Huyén Chau Thanh 10 01
Tong 44 10

Nguon: Sé Tai nguyén va Moi trirong tinh Hau Giang (2022) [5]

Bang 2. Phuong phap phan tich thanh phin méi truong nuwéc mit trong phong thi nghiém
TT Teén thong so phuoie;lg;z;l;? dung Gioi han phat hien/pham vi do
1 [TSS TCVN 625:2000 [6] 5,0 mg/L
2 COD SMEWW 5220C:2012 [7] 3,0 mg/L
3 N-NO, TCVN 6178:1996 [8] 0,005 mg/L
4 IN-NO, TCVN 6180:1996 [9] 0,05 mg/L
5 IN-NH,* TCVN 6179-1:1996 [10] 0,04 mg/L
6 P-PO,* TCVN 6202:2008 [11] 0,03 mg/L
7 Fe TCVN 6177:1996 [12] 0,1 mg/L
8 Coliform TCVN 6187-2:1996 [13] 3MPN/100 mL
9 BOD, TCVN 6001-1:2008 [14] 1,0 mg/L
10 (CI TCVN 6194:1996 [15] 5,0 mg/L
11 [Po6 mau SMEW2120C:2017 [16] 10 t-Co
12 Cr (VD) SMEWW3500Gr.B:2017 [17] 0,003 mg/L
13 [CN- SMEWW4500-CN C&E:2017 [18] 0,003 mg/L
14 |As SMEW3113B:2017 [19] 0,001 mg/L
15 |Cd SMEW3113B:2017 [20] 0,0001 mg/L
16  [Permanganat TCVN 6186:1996 [19] 0,5mg/L
17 b SMEWW 3113B:2017 [19] 0,1 mg/Kg
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18 |Cu SMEWW 3111B:2017 [20] 0,1 mg/Kg

19 s SMEWW 3113B:2017 [19] 0.1 mg/Kg

20 [Hg SMEWW 3113B:2017 [19] 0,01 mg/Kg

21 (Cd SMEWW 3113B:2017 [19] 0,01 mg/Kg
Thudoc bao vé thuc vat goc|  US EPA Method 8141B:2007 [21]

22 iclo hitu co dug/Ke
Thuoc bao vé thuc vat goc|  US EPA Method 8141B:2007 [21]

23 photpho hitu co 5ne/Ke

Cac mau nudc duoc thu thap theo hudng
dan ky thuat lién quan dén chat luong nuoc [4].
Cac phuong phap phan tich duoc thuc hién theo
thong ke tai bang 2. Chi s6 WQI duogc lam tron

thanh s6 nguyén sau khi tinh toan, 4p dung
trong s6 2 doi voi nhom IV va trong s6 1 doi voi
nhom V.

THANH PHO CAN THO —

0 5 10
e —
kilometers

TINH KIEN GIANG

TINH KIEN GIANG

TINH BAC LIEU

CHU DAN:

Hinh 2. Ban d6 cac vi tri quan tric moi truong nuéc mat tinh Hau Giang
Nguon: S¢ Tai nguyén va Moi truong tinh Hau Giang (2022) [5]

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua phan tich 6 nhiém nuéc mait
tinh Hau Giang tir nim 2019 dén nim 2021

Chat luong nudc mit tai vi tri quan trac véi
cac thong s6 nhw: Sat, TSS, N-NO,, N-NH,,,
BOD;, COD, Coliform c6 két qua vuot QCVN 08-
MT:2015/BTNMT, cot A, [22]. Voi thong s6 6
nhiém httu co dé phan hiy, quan sat gia tri trung
binh nam BOD; va COD cho thay, 6 nhiém nudc
mat trong 3 nam gan nhat (nam 2019, 2020,
2021) kha cao (Hinh 3, 4), hau hét déu vuot
QCVN 08-MT:2015/BTNMT, cot A, [22], nhiéu
diém quan traic & mic D ctia QCVN
08:2023/BTNMT [23], tuong tng >10 mg/L va
>20 mg/L (Hinh 3, 4). Trong 2 nam 2020 va
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2021, thong s6 Coliform vuot rat cao mic D clia
QCVN 08:2023/BTNMT [23], dién hinh & vi tri
NMO7 thudc huyén Vi Thuy cé 30.413 MPN/100
ml (Hinh 5); twong tmg nam 2020 c6 dén 38/39
vi tri, chiém ty 1é 97,4% va nam 2021 c6 40/44 vi
tri, chiém ty e 90,9%. Riéng thong s6 pH, qua két
qua quan trac trong 3 nam, tir nam 2019 dén nam
2021 dat QCVN 08-MT:2015/BTNMT, cot A,
[22] (6,0 - 7,0). Mot cach téng quan, theo chi so
WQI va bang mau cho thay, chat luong nuoc
tinh Hau Giang (Hinh 8) phan 16n nam trong
nhom bi 6 nhiém & mic do tir trung binh dén
xau, ngudn nudc chi co thé st dung giéi han cho
muc dich tuéi tiéu, giao thong thiy va khong
phu hop cho dn uong.
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QCVIN 08-MT:2015/BTNMT(A2)

Huyén

Thinh phd | “Huyén Huyén Chiu Huyén Chiu Thanh Thanh phd Huyén Phung Hiép Thi x&
Vi Thanh __|Vi Thuy Thanh A Ngi Bay Long M¥ __|Long M¥

Hinh 3. Két qua quan tric 6 nhiém BOD; tai tinh Hau Giang nam 2019, 2020, 2021
Nguon: S¢ Tai nguyén va Moi truong tinh Hau Giang (2022) [5]

COD (mg/L) Nam 2019
30

NEmM 2020 e———EM 202]  e— QC VN 08 MT:2015/BTNMT(A2)

ol fes e < |e=| |
= [ = o I =
= i
= Z == Zl= ER=Z0=
Thanh phd Huyén Huyén Chiu Huyén Chiu Thanh Thanh phé Huyén Phung Hiép Thi x3 Huyén
WViThanh |Vi Thuy Thanh A Ngi Bay Long My Long My

Hinh 4. Két qua quan tric 6 nhiém COD tai tinh Hau Giang nam 2019, 2020, 2021
Nguon: S¢ Tai nguyén va Moi truong tinh Hau Giang (2022) [5]

NEm 2019 NiEm 2020

NEm 2021 —QCVN 08-MT:2015/BTNMT(A2)

E ElE

Huyén Phung Hiép

| = EEEEE
Thanh phé | Huyén [ Huyén Chiu l Huyén Chau Thanh Thanh phd
Vi Thanh | Vi Thuy Thanh A Nga Bay

Thy x3
Long Mi

Hinh 5. Két qua quan tric 6 nhiém Coliform tai tinh Hau Giang nim 2019, 2020, 2021

Nguon: S¢ Tai nguyén va Moi truong tinh Hau Giang (2022) [5]
Két qué thong s6 N-NH,* nam 2021 da co su ty 1é cac mau quan sat ctia 3 nam co két qua V}I’O’t
gia tang manh so v6i cac nam 2019 va 2020. Cu QCVN 08MT:2015/BTNMT, cot A, [22]; tong
thé, nam 2021 c6 24/44 vi tri (chiém ty 1¢ 54,5%); it cung vuot nguong C ctia QCVN
nam 2020 ¢6 11/39 vi tri (chiém ty 1é 28%; nam 08:2023/BTNMT [23] (Hinh 6).
2019 c6 17/36 vi tri (chiém ty 1é 47%), twong tng

Huyén
Long M#¥

NH4+ _N (mg/L

e Nim 2019 Nim 2020 e—Nim 2021

QCVN 08-MT:2015/BTNMT(A2)
1,05
0,90 -
0,75 -

Thanh phd | Huyén | Huyén Chiu { Huyén Chiu Thinh | Thanhphé | HuyénPhung Hiép | Thixd | Huyén
ViThanh [Vi Thuy Thanh A Ngi Biy Long My |Long My

Hinh 6. Dién bién thong s6 N-NH,* nim 2019, 2020, 2021
Nguon: S¢ Tai nguyén va Moi truong tinh Hau Giang (2022) [5]
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Thong s6 P-PO,*: Nam 2021, cac diém quan
trac c6 18/44 vi tri (chiém ty 1é 40,9%); nam 2020
c6 13/39 vi tri (chiém ty 1e 33,33%); nam 2019 c6
18/36 vi tri (chiém ty 1é 50%) (Hinh 7), twong
tng ty 1é % cac mau quan sat ctia 3 nam co6 két

qua vuot QCVN 08MT:2015/BTNMT, cot A,
[22]; bén canh d6, so voi QCVN
08:2023/BTNMT [23] dat nguong & muc B, co
mot sé vi tri quan trac thudc muc C.

3
PO, P el 019 — 2020

— 2021

—_—QCWIN O08-MMT:2015/B TINNMT(AZ2)

0,40

= NM

) == =
uyé Huyén Chin
Vi Thanh Vi Thuy Thanh A

=]
w Huyén Chiu Thanh

=
Thi x3
Long M¥

=l =l 1=
[Th'anhphd

==
Huyén Phung Hiép
Ngid Bay

Huyén
Long M¥

Hinh 7. Dién bién thong s6 P-PO,* nim 2019, 2020, 2021

Nguon: S¢ Tai nguyén va Moi truong tinh Hau Giang (2022) [5]

VIN-WQI

== NEm 2019

Huyén Hu_\t"n Chau

Vi Thanh |Vi Thuy Thanh A

Thanh phé I

I Huyén Chiu Thanh J

— NEm 2020 s NZm 2021

Thanh phé
Ngi Bay

Thi x3
Long My

Huyén

Hu_\'én'Phung H;ép
Long My

Hinh 8. Chat luong nudc theo WQI tai tinh Hau Giang nam 2019, 2020, 2021
Nguon: S¢ Tai nguyén va Moi truong tinh Hau Giang (2022) [5]

Biéu do6 dién bién chi s6 chat luong nuoc
mat tir ndm 2019 dén nam 2021 cho thdy, phan
16n cac vi tri quan trac déu cé gia tri VN_WQI
dao dong tir 33 - 94 (tir muec xau dén rat tot). Cac
vi tri c6 gia tri VN_WQI tir 25 - 50 (xau): Nam
2019 1a 11/36 vi tri (30,6%), nam 2020 1a 16/39 vi
tri (41,0%), nam 2021 1a 14/44 (31,8%), tang 3 vi
tri so v6i nam 2019 va tang 02 vi tri so voi nam
2020. Cac diém c6 gia tri VN_WQI ti 51 - 75
(trung binh): Nam 2019 1a 19/36 vi tri (52,8%),
nam 2020 1a 19/39 vi tri (48,7%), nam 2021 la
23/44 vi tri (52,3%), tang 4 vi tri so voi nam 2019
va 2020. Cac vi tri ¢6 gia tri VN_WQI tr 76 - 90
(tot), nam 2019 co6 4/36 vi tri (11,1%), bao gom:
NM17 va NM20 cta huyén Chau Thanh, NM23
cta thanh pho Nga Bay va NM31 tai Khu Bao
ton Thién nhién Lung Ngoc Hoang cta huyén
Phung Hiép; nam 2020 1a 4/39 vi tri (10,3%), bao
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gom: NM17, NM18, NM19, NM20 tai khu vuc
song Hau cta huyén Chau Thanh; nam 2021 la
7/44 vi tri (15,9%), bao gom: NM18, NM19,
NM20, NM21, NM38, NM40, NM41 cta huyén
Chau Thanh, tang 3 vi tri so véi nam 2019 va
2020. Nam 2021 khong c6 vi tri quan trac nao dat
gia tri VN_WQI & muc rat tot. Chat luong nudc
mat nam 2021 nhin chung t6t hon so véi cac nam
trude. Tuy nhién, nam 2021 khoéng c6 vi tri nao
c6 chi s6 VN_WQI dat rat tot, so vi tri & muc
trung binh va tot c6 tang 1én so v6i nam 2019 va
2020.

3.2. Thao luan vé hién twong phu dudong
trong moi treong nuéc mat tinh Hau Giang

Phu duong (Eutrophication) 1a hién tuong xay
ra trong moi truong nudc it trao déi va khi c6 ham
luong cac chat dinh duoéng nhu nitrat hay photphat
qua du thtra khién cac thuc vat phu du nhu: Rong,
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béo, tao lam, tao luc... phat trién manh, tiéu thu
nhiéu oxy trong nudc, gay hai cho cac loai thuy
sinh khac. Phu dudng trong nudc thuong xay ra
khi ham luong nito 16n hon 500 pg/1 va photpho
16n hon 20 pg/l. Viec phat trién nhiéu hé thong
cong ngan man, gitt ngot, dong lau ngay khién
nuoc khong di chuyén trong thiy vuc, oxy trong
nudc thap va vi sinh vat yém khi phat trién trong
tang dat ngap nuoc lau ngay tao ra nhitng doc chat
trong dat (Hinh 10). Phd dudng 1am nudc mait sé
chuyén thanh mau xanh luc hay d6 rat dién hinh.
Tao, réu phat trién sé tiéu thu nhiéu oxy trong
nuoc, xuat hién khi doc, mui hoi... de doa moi
truong soéng cua cac loai thuy san va 1am gia ting
nguy co tich tu bun hitu co, lam can thé tich chira
trong song, rach, ao, ho va dam lay.

ba co nhiéu nghién cttu vé hién tuong phu
duong & vung ha luu séng Ciru Long [24 - 27].
Tai tinh Hau Giang, phan 16n hién twong phu
duong xay ra do viéc st dung phan boén hoéa hoc
qua muc thai ra moi truong. Ngoai ra, pha dudng
con do &t dong cac chat thai sinh hoat, nudc thai
sinh hoat, nudc thai cong nghiép, nuwéc thai chan
nuoi... chua duoc xtt ly, lam gia tang ham lwong
hitu co va vi sinh trong nuéc. Hién tuong phu
duong xay ra pho bién & cac huyén Long My, Vi
Thuy, Phung Hiép va thi xa Long My (Hinh 6, 7, 8,
9) [5]. Quan sat chat lugng nuéc cho thdy, su
hién dién cac loai tdo kha nhiéu, ching t6 khu
vuc c¢6 dau hiéu 6 nhiém do hién twong phu
duong (Bang 3), nhat 1a giai doan dau mua mua
(thang 5) va cuéi mua mua (thang 11). O diém
quan trac NM05, NM11, NM59 c6 su xuat hién

kha cao mat do tao lam (twong tng voi ty lé
68,7%, 65,3%, 56,2%). Mat do tao lam rat cao véi
cac loai tao soi Oscillatoria spp. lam mau nudc
xuat hién cac vét xanh lam dam. Thoi diém
thang 5 trung voi vu lua xuan - he, nguoi dan
thao nudc tit ruong dé cay lua ctng, it bi do, theo
d6 co6 nhiéu N, P duoc mang theo dong chay.
Ngoai ra, vao thang 11 cac dong chay trén dia
ban tinh Hau Giang c6 toc do rat yéu, kha ning
trao d6i nudc rat kém, tir do lam ting mat do tao
lam, twong quan chat co6 y nghia.
Néng dan

bén phéan hoa
hoc qua mirc

Anh sang mat trari

A Cang rinh mang bi chin
LY nudrcthai do thi 5 A
Luc binh phat trién

Tao phat trién

Oxy hod tan

Hinh 9. Minh hoa cAc nguén gay hién tuong pha
dudng trong nuedc

VI KHUAN HIEU KHI

VI KHUAN YEM KHT

cla VAN
NGAN MAN

(aerobic bacteria)
* Nitrat héa

* €& djnh dam

* Khir ni-te’

MG coNG

NUGC B|

MUYCNUGT
cAmaIr - -
@ Trong digu kign d&t bj ngdp nudc lau dal, qud trinh
khir oxy chiém wu thé, vi khufin amén hod, vi khun
phédn nitrat hod phét trién manh, 1o ddc chit trong

{anaerobic bacteria)

HIEN TUQNG
PHU DUDNG

Myc NUrac
TRONG DONG

dét, gy hal cho céc logl cdy &n tral.

=

Hinh 10. Minh hoa cic tac dong gay phu duong
trong nuéc va tinh trang yém khi trong dat

Bang 3. Su bién dong s6 loai ctia timg nganh trong téng s6 loai phiéu sinh thuc vat

. o Thang 5 Thang 11
STT Nganh/16p tao Soloai | Tile (%) | S6loai | Tile (%)
1 |Tao lam (Cyanophyta) 25 22 24 24
2 | Tao mat (Euglenophyta) 15 13 20 20
3 |Tao khué (Bacillariophyta) 42 37 30 30
4 | Tao luc (Chlorophyta) 32 28 25 25
5 |Tao giap (Pyrrophyta) 0 0 1 1
Tong 114 100

Nguon: S¢ Tai nguyén va Moi truong tinh Hau Giang (2022) [5]
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Theo S& Tai nguyén va Moi treong tinh Hau
Giang (2022) [5], nguén hitu co gay 6 nhiém & vi
tri NMO5 va su luu chuyén tdo lam tir cac thay
vuc noi dong 1an can hay cac ngudn 6 nhiém hitu
co tir cac nhanh cta song Cai Lon & sau bén
trong dua ra. He thong cong ngan man khi dong
lai vao mua kho dé ngin man va gitr ngot khién
nuoc song cao hon mat ruong, nuéc trong ruong
khong thoat duoc, su dao dong theo thiy triéu bi
triét tiéu, dan dén dat trong rudng tré nén nhao,
vi sinh vat hiéu khi khong thé duoc sé thay bang
vi sinh vat yém khi gay 6 nhiém va thoai hoa dat.
bat bi ngap nudc hoan toan sau mot ngay thi
ham lwong oxy giam nhanh téi mitc khong phat
hién duoc su hién dién oxy trong dat nita. Khi
do, cac tac nhan nhu NO,, cac hop chat mangan,
sat, CO,, NH,, H,S, CH,, C,H,, C,H,O (ethanol),
cac san pham bién dudng cta vi sinh vat gia
tang, gay tén thuong vung ré, lam nhiém doc
cho cay trong [28]. Nu6c tu dong thanh nuoc
den, doc hai, dong chay bi bao pha bdi béo luc
binh. Khi nudc mét bi 6 nhiém ca 2 ving méan va
ngot, nguoi dan gia tang st dung nudc ngam gay
ra nguy co sut lan dién rong va 6 nhiém nudc
duoi dat.

4. KET LUAN VA KIEN NGHI

Hién tuong tac nghén dong chdy do ca yéu
t0 tw nhién (cac vung giap nuoc) va do yéu to
nhan tao (nhiéu hé théng cong ngan man, giit
ngot va khong xit Iy nguon nudc bi 6 nhiém hiru
co tir san xuat va sinh hoat) 1am hién twong phu
duong phé bién & hau hét cac hé thong nguon
nudc mat cua tinh Hau Giang.

Nhim huwong dén san xuit nong nghiép
thong minh, viéc chuyén ddi 16i canh tac c6
truyén sang nhimg hinh thtc nong nghiép da
canh (Poly - Culture) thich tng dua voi hé sinh
thai (Ecosystem based Adapatation - EbA) 1a mot
budc di can duoc khuyén khich, cé thé giam
hién tuong phtu dudong va 6 nhiém nguon nudc.

Can co phan tich chinh sach dau tu cho tinh
Hau Giang sau hon, quan trong nhat 1a nguén
nhan luc, bao gém viéc thu hut nhan luc gioi ti
noi khac (thanh pho Can Tho, thanh phé Ho Chi
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Minh, cac quoc gia co tri thire Viét kiéu) va phat
trién nhan luc tai chd. Bén canh do, tinh Hau
Giang can phat trién hé thong nong nghiép
thong minh, nong nghiép xanh, tuan hoan, giam
thiéu tac dong dén moi treong theo huong bén
vimg, thich tmg véi bién d6i khi hau.
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production forms, especially for Hau Giang province with a strategy of developing into a
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NGHIEN CcUU TIEM NANG VA GIAI PHAP
PHAT TRIEN DU LICH NONG NGHIEP TREN BDIA BAN
HUYEN TRUNG KHANH, TINH CAO BANG

Nguyén Van Tam" "

! Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén

" Email: nguyenvantam@tuaf.edu.vn

TOM TAT

Nghién ctru tiém nang va giai phap phat trién du lich n6i chung, du lich nong nghiép ndi rieng
luén nhan duoc su quan tam ctia cac dia phuong. Huyén Trung Khanh 1a diém sang trong phat
trién du lich cta tinh Cao Bang. Trong chién luoc phat trién, huyén Trung Khanh c6 dinh huéng
phat trién du lich tré thanh nganh kinh t€ mai nhon ctia huyén. D€ dat duoc két qua nhu ky vong,
huyén Tring Khanh can da dang hoéa cac hoat dong du lich (trong d6 c6 hoat dong du lich nong
nghiép) thay vi chi khai thac du lich dya trén tai nguyén sin cé. Nghién citu st dung phuong
phép phan tich thtt bac (AHP) va phuong phap phan tich SWOT dé dat dugc muc tiéu dua ra bic
tranh téng quat vé tiém ning du lich nong nghiép, nhimng diém manh, diém yéu, co hoi, thach
thirc doi voi phat trién du lich nong nghiép ctia huyén Trung Khanh. Tir két qua trén, nghién ctru
da @é xuat cac giai phap nham ddy manh phat trién du lich nong nghiép trén dia ban huyén Trung
Khanh, tinh Cao Bang.

Tt khoa: 7iém nang phat trién du lich, du lich nong nghiép, phan tich thi bic (AHP), Trung

Khanh.

1. BAT VAN BE

Trong chién lugc phat trién du lich Viét
Nam, dinh huéng du lich nong nghiép la mot
trong nam dong san phdm cha dao [1]. Du lich
nong nghiép 1a hoat dong du lich duoc dién ra &
noi cé san xuat nong nghiép, tai day du khach se
duoc tham gia, trai nghiém cac hoat dong lién
quan dén qua trinh san xuit nong nghiép nham
muc dich tim hiéu, giai tri, kham pha,... qua do
g6p phan dap tmg nhu cau du lich cta du khach
ciing nhu nang cao gia tri san phdm nong nghiép
va chat luong cudc song ctia ngudi dan dia
phuong [2]. Hién nay, su lién két gitra san xuat
nong nghiép va du lich dang la xu huéng phat
trién manh meé [3], [4]. Du lich nong nghiép
giup thac day phat trién nong nghiép dia phuong
thong qua cac méi lien két cho phép nong dan
dia phuwong cung cip nhu cau thuc phdm cho cac
co s du lich [5]. Qua do, hoat dong du lich néng

nghiép tao ra nhiéu co hoi viec lam, gép phan st
dung hiéu qua nguén lao dong va nang cao thu
nhap cho nguoi dan [6].

Xac dinh du lich 1a thé manh va tiém nang
cta tinh, trong nhitng nam gan day, tinh Cao
Bang rat chu trong phat trién du lich [7]. Huyén
Trung Khanh duoc coi 1a diém sang trong phat
trién du lich tinh Cao Bang. Nam 2023, du khach
dén voi huyén Trung Khanh dat 92.339 nguoi,
doanh thu dat 362,68 ty dong [8]. Mac du co6
nhiéu loi thé vé tai nguyén du lich, tuy nhién dé
hién thuc hoa muc tiéu dua du lich tré thanh
nganh kinh té mii nhon ctia huyén thi Trung
Khéanh can ddy manh phat trién nhiéu loai hinh
du lich, trong @6 c6é du lich néng nghiép [9].
Nghién cttu nay duoc thuc hién nham danh gia
dung tiém nang, nhitng diém manh, diém yéu,
co hoi, thach thic doi voi phat trién du lich nong
nghiép trén dia ban huyén Trung Khanh. T do
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dé xuat nhitng gidi phap hitu hiéu nham diy
manh phat trién du lich néong nghiép trén dia
ban huyén Trung Khanh, tinh Cao Bang.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thap thong tin thi cap

Thu thap, tim ki€ém nhimg bao cao téng két,
nhitng ké hoach vé hoat dong du lich trén dia
ban huyén Trung Khanh, nhting coéng trinh
nghién ctru khoa hoc gém: Luan an tién si, luan
van thac si, bai bao khoa hoc da duoc cong bo,
xuat ban véi tr khoa “du lich huyén Trung
Khanh”. Sau @6, nhitng cong trinh nghién cttu cé
lien quan dén nodi dung nghién ciru sé duoc phan
tich, danh gia.

2.2. Thu thap thong tin so cap

bé danh gia thuc trang tiém nang, diém
manh, diém yéu, co hoi, thach thirc déi voi phat
trién du lich nong nghiép trén dia ban huyén
Trung Khanh, nghién cttu da thuc hién khao sat
45 d@o6i tuong gém 36 ho dan co tham gia hoat
dong du lich, 9 can bo cap xa va 60 du khach.

bé danh gia timg cdp yéu to theo thang
danh gia trong phan tich thit bac (AHP), da tham
khao y kién ctia 18 chuyén gia gdém: 11 giang
vién dai hoc, 3 can b quan ly du lich cap tinh va
cap huyeén, 4 lanh dao cap huyén va cap xa.

2.3. Phuong phap phan tich thit bac (AHP)

St dung phuong phap phan tich th& bac
(Analytic Hierarchy Process - AHP) dé danh gia
va phan hang tiéu chi nham nhin nhan ro tiém
nang du lich néng nghiép cia huyén Trung
Khanh, tinh Cao Bang.

* Buoc 1: Xdc dinh céc tiéu chi va phan cap
tiéu chi danh gid tiai nguyén du lich nong nghiép
huyén Trung Khanh.

Dua trén nhimg tiéu chi danh gia tiém nang
du lich néng nghiép da dugc phan tich béi cac
nghién cttu cia Hoang Thi Hoai Huong (2022)
[10], Hoang Thi Thu Huong va Truong Quang
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Hai (2016) [11] két hop voi két qua khao sat
thuc trang phat trién du lich cta huyén Trung
Khanh, nghién ctru da xac dinh duoc 6 tiéu chi
danh gia tiém nang du lich nong nghiép cta
huyén Trung Khanh (Bang 1).
Béng 1. Tiéu chi danh gia tiém nang du lich
nong nghiép clia huyén Tring Khanh

STT Tiéu chi Ky hiéu
1 |Nguoi dan dia phuong NDDP
2 |Su quan tam cta chinh quyén| CQDP
dia phuong

3 |Co s6 ha tang dia phuong CSHT

4 |San pham nong nghiép cua dia| SPNN
phuong

5 |Di tich lich si, van hoa & dia| DTLS
phuong

6 |Canh quan thién nhién, canh| CQTN
quan nong nghiép

* Buoc 2: Thu thap y kién chuyén gia

Nghién cttu 1ay y kién ctia 18 chuyén gia
gom giang vién dai hoc, can bo quan ly du lich,
lanh dao dia phuong vé danh gia timg cép yéu to
theo thang danh gia ctia Saaty (1990) [12]. Két
qua lay y kién duoc thé hién qua gia tri trung
binh cong ctia cac chuyén gia, lam co s& thiét 1ap
ma tran so sanh cap, tir d6 giup xép hang muc
do uu tién cac tiéu chi danh gia tiém nang du
lich nong nghiép ctia huyén Trung Khanh, tinh
Cao Bang.

* Budc 3: Xdc dinh muic do vu tién cho cac
tiéu chi thong qua ma tran so sanh cap

bé so sanh cac tieu chi khac biét, nghién
ctu st dung ma tran so sanh [12]. Ma tran st
dung @€ lién két hai tiéu chi danh gia theo mot
tht te cta thang phan loai véi s so sanh cap
nghich dao (Bang 2).
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Bang 2. Ma tran so sinh cip ciia sdu tiéu chi

Tiéu chi danh gia NDDP CQbP CSHT SPNN DTLS CQTN
NDDP 1 a b c e
CQbP 1/a 1 f g h i
CSHT 1/b 1/f 1 k 1 m
SPNN 1/c 1/g 1/k 1 n 0
DTLS 1/d 1/h 1/1 1/n 1 p
CQTN 1/e 1/i 1/m 1/0 1/p

* Budc 4: Tinh trong so cho céc tiéu chi va [12].

ty so nhat quan Cong thtc: CR = ;—

Tinh toan trong s6 cho cac tiéu chi: Sau khi
lap xong ma tran so sanh cdp, ti€n hanh tinh
toan trong sO ctia cac tieu chi bang cach lay gia
tri trong timg 6 chia cho gi4 tri téng cac 6 theo
cot, gia tri thu duoc duoc gin vao chinh 6 duoc
tinh toan. Trong s6 ctia moéi tiéu chi twong tmg
sé bang binh quan cac gia tri theo timg hang
ngang [12].

Sau khi c6 gia tri trong s0, can phai kiém
tra tinh nhit quan trong danh gid cta cac
chuyén gia. Ti s6 nhat quan (CR) nhé hon hay
bang 10% la & mtc c6 thé chap nhan. Néu CR l6n
hon 10% chimg t6 cé su khong nhat quan trong
danh gia va can phai danh gia va tinh toan lai

Trong do, CR 1a ty s6 nhat quan; CIla chi s6
nhat quan; RI 1a chi s6 ngau nhién
Chi s6 nhat quan CI duoc xac dinh theo

. MAN — N
n—1
Trong d6, Amax 1a gi4 tri riéng lon nhat cta
ma tran so sanh; n 1a s6 tiéu chi.

Amax =Z wi * Zj.'lzi aij
=1
Trong do, wi 1a trong s ctia chi tiéu i; aij 1a
gia tri voi i chay theo hang, j chay theo cot.
Chi so ngau nhién RI diroc xdc dinh tir bang
[12].

cong thuc: CI =

Béang 3. Chi s6 ngau nhién ng véi so tiéu chi lya chon dugc xem xét

n 1 2 3 4 5 6 7

8 9 10 | 11 | 12 | 13 | 14 | 15

RI | 00000005809 | 112] 1,24 | 1,32

141 | 145 [ 149 1,51 | 1,64 | 1.56 | 1,57 | 1,59

2.4, Phuong phap phan tich SWOT

SWOT la mot trong nhitng cong cu phé bién
nhat dé phan tich thuc trang va xac dinh giai
phap [13]. Cong cu SWOT duoc st dung trong
nghién ctu nham phan tich nhitng diém manh,
diém yéu, co hoi va thach thirc cta phat trién du
lich nong nghiép trén dia ban huyén Trung
Khanh, tinh Cao Bang. Phuong phap nay tap
trung vao bon yéu to sau:

biém manh: Day 1a nhimg dac diém thuan
loi bén trong ctia huyén Trung Khanh da duoc
phat huy hodc nén duoc phat huy dé phat trién
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du lich néng nghiép, nhimg diém nay 1a loi thée
dac trung ctia huyén Trung Khanh trong phat
trién du lich nong nghiép.

biém yéu: Day la nhimng dic diém kho khan
bén trong cua huyén Trung Khanh trong phat
trién du lich nong nghiép.

Co hoi: bay 1a nhitng co hoi dén tir moi
truong bén ngoai tao diéu kién thuc ddy phat
trién du lich nong nghiép ctia huyén Tring
Khanh.

Théch thirc: Pay 1a nhimg yéu t6 bén ngoai
tac dong gay tré ngai cho phat trién du lich nong
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nghiép ctia huyén Trung Khanh.
3. KET QUA NGHIEN CUU VA THAO LUAN

Trong s6 cua cac tiéu chi phan anh tam
quan trong cua cac tiéu chi anh huong dén tiém

3.1. Két qua ap dung phuong phéap phan tich nang phat trién du lich cta dia phuong. Két qua
thit bac (AHP) danh gia tiém ning phat trién du nghién ctu duoc thé hién qua bang 4.

lich nong nghiép ctia huyén Tring Khanh

Béng 4. Gi4 tri so sanh ma tran ciip ciia cic tiéu chi phan 4nh tiém ning

du lich nong nghiép ciia huyén Triing Khanh

Thit tu Chiso | Tyl
Tiéu chi Trong theo nhat | nhat
. ., INDDP [CQDP| CSHT |SPNN | DTLS | CQTN | s6 tieu Amax . .
danh gia chi (W) trong quan- | quan-
sO CI CR
NDDP 0,05 | 0,03 | 0,03 | 0,05 | 0,07 0,07 0,05 6
CQbP 0,20 | 0,11 | 0,12 | 0,07 | 0,05 0,12 0,10 4
CSHT 0,10 | 0,06 | 0,06 | 0,05 | 0,07 0,07 0,07 )
SPNN 0,15 | 0,22 | 0,18 | 0,14 | 0,09 0,12 0,16 3
6,260 (0,052 0,042
DTLS 0,20 | 0,55 | 0,24 | 0,42 | 0,27 0,12 0,25 2
CQTN 0,25 | 033 | 0,30 | 0,42 | 0,81 0,37 0,36 1
NDBP Bang 4 va hinh 1 cho thdy, tiém nang du lich
“49 nong nghiép cua huyén Trung Khanh, tinh Cao
:1:0 Bang duoc phan anh bdi sau tiéu chi (voi trong
0.25 s6 tir cao dén thap), gom: Canh quan thién
Cige ~ 0.20 - e nhién, canh quan nong nghiép; di tich lich st,
\ > ::io van hoa & dia phuong; san pham nong nghiép
"1.!_‘_ 0.05 e - ctia dia phuong; su quan tam cta chinh quyén
"“‘y“ t ifrfff:? dia phuong; co s& ha tang dia phuong; nguoi dan
\ / dia phuong.
— 4 Két qua nghién ctru ciing chi ra, ty 1é nhat
DTLS CSHT quan CR = 0,042 (CR < 0,1) cho thay, két qua thu
duoc tir doi ngt chuyén gia c6 do nhat quan cao,
sai s6 & muc 0,42%.
311 Cdnh quan thién nhién, cianh quan
SPNN

Hinh 1. Trong s6 cAc tiéu chi phan 4nh tiém ning
du lich n6ng nghiép ciia huyén Triing Khanh
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nong nghiép
Canh quan thién nhién, canh quan néng
nghiép quyét dinh dén tiém nang du lich nong
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nghiép ctia huyén Trung Khanh vdi trong s6 cao
nhat 1a 0,36. Két qua nghién cttu cia Hoang Thi
Hoai Huong va Nguyén Thi Thu Thuay (2022)
[10] cling chi ra rang, canh quan thién nhién,
canh quan nong nghiép hap dan la loi thé rat 16n
trong phat trién du lich néi chung, du lich nong
nghiép noi riéng. Poi ngi chuyén gia va nguoi
tra 1oi phong van déu nhan thay, thién nhién da
ban tang cho Trung Khanh nhimg canh quan
thién nhién vo6 cung hung vi, tho mong. Khi
nhic dén canh quan thién nhién cta huyén
Trung Khanh, khong thé khong nhiac dén Di
tich quoc gia thac Ban Gidc, dong Nguom Ngao
(xa Pam Thuy). Ngoai ra, huyén Trung Khanh
c6 nhiéu danh thang néi tiéng khac nhu: Mat
Than nui, song Quay Son, song Bac Vong, ho
Ban Viét, canh dong Phong Niam (xa Phong
Niam), canh dong Gioc Sau va dao Pang Gié (xa
Ngoc Khé), canh déng Ngoc Con (xa Ngoc
Con)...

3.1.2. Di tich lich st, van hoa

Tiéu chi lich stt, van hoa cé trong s6 1a 0,25
trong danh gia tiém nang du lich nong nghiép
cuia huyén Trung Khanh. Miac du di tich lich st
van hoa khong thudc tai nguyén du lich nong
nghiép nhung viéc c6 duoc nhimng di tich lich st
van hoa sé thu hat khach du lich dén voi dia
phuong, tir d6 giup nang tAm va quang ba nhimg
diém du lich nong nghiép. Két qua nghién ctu
cua Truong Tri Thong (2019)[2] cing chi ra
rang, mot diém du lich c6 tai nguyén du lich
phong phu va da dang sé tao nén su hap dan va
thu hat du khach. Huyén Trung Khanh Nhimng
o di tich lich stt, van hoa néi tiéng ctia nhu: Bén
Hoang Luc, xa Dinh Phong; khu leu niém Dai
Tiéng noi Viet Nam tai hang Nguom Chiéng, thi
tran Trung Khanh. Ngoai ra, trén dia ban huyén
Trung Khanh hién c6 10 1€ hoi va nhimg lan diéu
dan ca dic sac gan véi van hoa truyén thong cua
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dan toc Tay va Nung nhu: Sli Giang, Da Hai, Hat
Luon, Phong Su, Hat Then dan tinh, Hat Ha Léu
va Hat Pang Lai. Nhing di tich lich s va nhimg
gia tri van hoa da tao nén dac trung riéng cua
huyén Trung Khanh.

313 Sin phim nong nghiép cua dia
phuong

San phidm nong nghiép ctia dia phuong
phong phu va riéng biét 1a loi thé 16n trong phat
trién du lich vi du khach thueong hap dan voi
nhimg diéu moi la, dac biét 1a 4m thuc. Hién nay,
huyén Trung Khanh da buoc dau khoi phuc va
phat trién thanh cong nhiéu san vat néi tiéng cta
dia phuong nhu hat dé Trung Khanh, vit cé
Trung Khanh. Tinh dén thang 12 nam 2023, toan
huyén Trung Khanh da c6 8 san pham OCOP,
ndi bat 1a san phim vit ¢ Trung Khanh, mién
dong Minh Khéi, ruou ng6é Thién Son, banh
khéao C6 Hai... Day 1a nhitng san vat ndi tiéng, co
chat luong tot cta dia phuong.

3.1.4. S quan tam cua chinh quyén dia
phuong

Nghién cttu Hoang Thi Hoai Huong va
Nguyén Thi Thu Thay (2022) [10] da chi ra rang
st quan tdm cta chinh quyén dia phuong dong
vai tro quan trong trong phat trién du lich cua
moi dia phuong. Theo danh gia cta doi ngi
chuyén gia, trong s6 cta tiéu chi sy quan tam
cta chinh quyén dia phuong la 0,10. Két qua
khao sat cho thdy, huyen Trung Khanh da tich
cuc ban hanh ké hoach phat trién du lich cho dia
phuong nhu Nghi quyét s6 03-NQ/HU ngay 01
thang 03 nam 2021 ctia Huyén uy vé phat trién
du lich - dich vu bén ving giai doan 2021-2025
[14]; ké hoach thuc hién chuwong trinh phat trién
du lich huyén Trung Khanh nam 2021, 2022,
2023... [15]. Ngoai ra, chinh quyén dia phuong
cling sin sang dong hanh cung nguoi dan nhan
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quang b4, xuc tién phat trién du lich va sin sang
tham gia quan ly phat trién du lich trén dia ban.

3.1.5. Co sé ha ting

Doi ngii chuyén gia, can bo va nguoi dan dia
phuong déu nhan thay co s& ha tang ctua huyén
Trung Khanh ngay cang hoan thién da tac dong
tich cuc dén phat trién du lich cta dia phuong
noi chung, du lich nong nghiép noéi rieng. Két
qua nghién cttu cia Hoang Thi Thu Huong va
Truong Quang Hai (2016) [11] ciing chi ra rang,
dé phat trién du lich, can ddy manh dau tu he
thong két cau ha tang. Doi voi huyén Trung
Khanh, tuyén duong quoc 10 3 va tinh 1o 206 tir
thanh pho Cao Bang di trung tam huyén Trung
Khanh dwoc céi tao, nang cap dap ung tot nhu
cau di lai cta du khach. Co s¢ luu tru trén dia
ban huyén timg budc phat trién. Nam 2023,
huyén Trung Khanh co6 52 co s& luu trda hoat
dong phuc vu du lich véi téng s6 645 phong nghi
va 1.188 giwong nghi [8]. Viéc phat trién cac co
s& luu tri ctia nguoi dan dia phuwong da gop phan
dap tmg nhu cau ngay cang tang cta du khach
khi dén voi huyén Trung Khanh.

3.1.6. Neuoi din dia phuong

St tham gia ctia nguoi dan dia phuong cé y
nghia quyét dinh dén sy thanh cong ctia hoat
dong du lich néng nghiép, két qua nay ciing
dugc chi ra trong nghién cttu cuia Hoang Thi
Hoai Huong va Nguyén Thi Thu Thuay (2022)
[10]. Két qua nghién ctru cho thay, nguoi dan dia
phuong san sang chia sé khong gian, dién tich
dat ctia minh dé lam du lich nong nghiép. Su san
sang tham gia phat trién du lich nong nghiép cia
nguoi dan dia phuong con duoc thé hién thong
qua su san sang tham gia hoc tap dé nang cao ky
nang lam du lich.
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3.2. biém manh, diém yéu, co hoi, thach
thirc ddi v6i phat trién du lich nong nghiép trén
dia ban huyén Tring Khanh, tinh Cao Bang

3.2.1. Piém manh (S)

- S1: Huyén Trung Khanh co6 nhiéu tai
nguyeén du lich vé tr nhién va nhan van hap dan,
noi bat 1a thac Ban Gidc, dong Nguom Ngao...,
c6 khong gian nong nghiep dac thu rat rieng biet
voi nui d4, song xanh uén luon va canh déng lua
xanh ngat. Huyén c6 cac san pham nong nghiép
dic trung dat chudn OCOP (tinh dén thang 12
nam 2023 c6 8 san phdm OCOP), VietGAP.

- S2: Ty lé nguoi dan tham gia hoat dong san
xuat nong nghiép cao. Nguoi dan c6 nhiéu kinh
nghiém trong san xuit nong nghiép.

- S3: Du lich cta huyén da phat trién, co
nhimg diém du lich néi tiéng ca nudc (thac Ban
Gioc), cac diém du lich duoc dau tu, he thong
duong giao thong duoc dau tu, ton tao. Puong
quoc 16 3 va tinh 16i 206 tir thanh phé Cao Bang
di thac Ban Gioc rat thuan tién.

- S4: Nguoi dan hoa dong, than thién, mang
dam ban sic ctia nguoi viing cao. Ban sic van
hoa truyén thong trong phong tuc, tap quan, 1é
hoi, trang phuc, nhac cu,... van con duoc git
nguyén, tao nén nét hap dan du khach ua thich
kham pha, tim hiéu van hoa va trai nghiém.

- S5: Chinh quyén dia phuong quan tam chi
dao, huy dong cac nguon luc dé phat trién du
lich. Ban Chap hanh Déang bo huyén Trung
Khanh da ban hanh Nghi quyét s6 03-NQ/HU
ngay 01 thang 3 nam 2021 vé phat trién du lich -
dich vu bén ving giai doan 2021-2025 [14]. Hang
nam, UBND huyén déu xay dung ké hoach phat
trién du lich cu thé.

3.2.2. Diém yéu (W)

- W1: San phdm du lich nong nghiép con
don gian, nhan mac bao bi cac san phdm nong
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nghiép con so sai, chua thu hut su quan tam cta
khéch du lich; chura xay dung duoc san pham du
lich néong nghiép mang tinh dac trung, doc dao,
hdp dan ctia huyén nham thu hat khach du lich
luu lai dai ngay.

- W2: Van con mot by phan nguoi dan nhan
thitc chua day da vé phat trién du lich nong
nghiép. Mot s6 ho tréng cay an qua khong muon
cho khach vao vuon vi so mat trom.

- W3: Co so ha tang va cac dia diém luu tra
tai cac diém du lich nong nghiép con it va chat
luong con rat han ché. Co sé ha tang phuc vu du
lich nong nghiép chua phat trién. Tai cac diém
du lich nong nghiép, tinh trang duong hep, kha
nang luu thong con han ché.

- W4: Hoat dong san xuét nong nghiép mang
tinh mua vu. Hoat dong du lich ctia huyén mang
tinh thoi vu chtl yéu tap trung vao mua xuan,
mua he.

- W5: Hoat dong quang ba du lich va xuc
tién dau tu con han ché. Hoat dong ti€ép thi,
quang ba du lich nong nghiép con nhiéu han
ché. Hoat dong quang ba hién nay cht yéu tap
trung tai khu du lich thac Ban Giéc, nén hiéu
qua du lich néng nghiép khong cao.

3.2.3 Cohoi (O)

- 01: Nha nuéc (Trung wong va tinh Cao
Bang) quan tdm va dau tw phat trién du lich,
trong d6 bao gom du lich nong nghiép. Bo

Chinh tri ban hanh Nghi quyét s6 08-NQ/TW vé
phat trién du lich tré thanh nganh kinh t€ mai
nhon [15]. Tinh Cao Bang da thanh lap ban chi
dao thuc hién cac noi dung dot phat cta tinh
trong do co6 nodi dung du lich.

- 02: Du lich n6ng nghiép dang la xu huéng
moi trén thé gioi va & Viet Nam. Nhiéu mo hinh
du lich néng nghiép da va dang duoc thuc hién &
nhiéu tinh thanh trén ca nudc va mang lai nhimg
hiéu qua vé kinh t&, van hoa, xa hoi nhat dinh.

- 03: Su phat trién manh mé ctia cong ngheé
thong tin gitp nguoi dan ngay cang dé dang hon
trong viéc hoc héi cac mé hinh, quang ba hinh
anh va san phdm dia phuong, thu hut khach du
lich trong nudc va quoc té.

- 04: Du lich Cao Bang dang phat trién
manh mé, day la co hoi 16n cho du lich cac dia
phuong, cac loai hinh du lich trong d6 c6 du lich
nong nghiép.

3.2.4. Thach thue (1)

- T1: Tinh Cao Bang ndi chung va huyén
Trung Khanh néi riéng & vi tri xa cac trung tam
kinh té - chinh tri- xa hoi (thi truong du khach
tiém nang) nén gay kho khan cho 1 s6 nhom du
khach, dac biét 1a nguoi gia va tré nho.

- T2: Du lich nong nghiép van 1a loai hinh
moi, chua hat duoc su quan tim cta cac bén lién
quan. Do vay, kha ning lién két viing, lién két
v0i cac cong ty du lich lit hanh con han ché.

Béng 5. K&t hop cac yéu t6 SWOT lam co s& gidi phap phat trién du lich nong nghiép

tai huyén Trung Khinh
Két hop Co s& giai phap
- S1, S5 + 01, 02: Quy hoach phat trién du lich néi chung, du lich nong nghiép noéi
riéng tré thanh nganh kinh t€ mai nhon.
S+0:Tan |-S1,S3, S5+ 01, 03, 04: bay manh hoat dong ti€p thi, quang ba dé dua hinh anh du
dung co hoi |lich cta huyen Trung Khanh dén voi dong dao du khach trong va ngoai nudc.
dé khai thac |- S1, S3 + 01, 03, O4: Dau te xay dung nhitng m6 hinh du lich diém mang tinh dic
thé manh |trung ctia huyén Trung Khanh.
-S2, S4 + O1: Tang cuong tuyén truyén dé nguoi dan hiéu hon nita vé du lich tap
trung dao tao, bodi duong dé nguoi dan dia phuong dt nang luc, ky thuat tham gia
vao linh vuc du lich.
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S-T:Tan
dung diém
manh dé
han ché
thach thic

- S1, S3, S4, S5 + T1, T2: Xay dung nhimg diém du lich nong nghiép mang tinh dac
thu, phu hop véi huyén Trung Khanh.

- S1, S3 + T1, T2: Pay manh quang ba, xuc tién du lich dé du khach biét dén du lich
huyén Trung Khanh noéi chung, du lich nong nghiép huyén Trung Khanh néi riéng.

O - W: Khai

thac co hoi

dé han ché
diém yéu

- 01, 02, 03 + W1, W4: Xay dung nhitng mo6 hinh nong nghiép du lich va san pham
du lich mang tinh dic thi, hoan thién mau m4, chat luong san pham.

- 01, 02, 03 + W2, W3: Tang cuong tuyén truyén dé nguoi dan hiéu hon vé du lich
nong nghiép. Huy dong moi nguén luc dé dau tu ha tang phuc vu du lich.

- 01, 02, 03 + W2, W5: bay manh hoat dong ti€p thi, quang ba du lich dé du khach
biét dén du lich huyeén Trung Khanh nhiéu hon nira.

W +T: Khic
phuc diém
yéu, giam
thach thic

tr bén ngoai

tinh dac thu.

Khanh néi riéng.

- W1, W4 + T1, T2: Pay manh xay dung san phdm nong nghiép va diém du lich mang

- W2, W3 + T1, T2: Tuyén truyén nhan thic dé nguoi dan hiéu ro vé du lich. Tap
trung dau tr x4y dung va phat trién ha ting dong bo phuc vu du lich.

- W5 + T1, T3: Pay manh tuyén truyén, quang ba dé du khach trong va ngoai nudc
biét dén du lich huyén Trung Khanh néi chung, du lich nong nghiép huyén Triung

3.3. Giai phap phat trién du lich néng nghiép
trén dia ban huyén Trung Khanh, tinh Cao Bing

Trén co s& ly thuyét va thyc tién qua qua
trinh nghién cttu, dé xuat cac giadi phap thuc day
phat trién du lich nong nghiép tai huyén Trung
Khanh.

Tht nhat, nhom gidi phap vé quy hoach
phat trién du lich nong nghiép cia huyén Tring
Khanh: Lanh dao dia phuong da thé hién su
quan tam va dau tu doi voi du lich ndi chung va
du lich néng nghiép noéi riéng tai huyén Trung
Khanh. Dé phat trién hiéu qua va bén vimg,
huyén Trung Khanh can quy hoach tai nguyén
du lich, xay dung cac tuyén va mo hinh du lich
nong nghiép dic thu; quy hoach vé co so vat
chat, co so ha tang, chu y dén cac dia diém ti€p
nhan khach du lich, tang cuong cong tac quan ly
nha nudc vé du lich va du lich nong nghiép tai
dia phuong.

Thtt hai, nhom giai phap vé dao tao va phat
trién nguon nhan luc du lich: Két qua phan tich
thit bac da chi ra, nguoi dan dia phuong ludén san
sang va rat mong muon lam du lich nong nghiép.
Tuy nhién, két qua khao sat ciing cho thay nguoi
dan von di chi quen voi san xuit nong nghiép, do
do dé lam du lich thi huyén Trung Khanh can
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xay dung ké hoach boi duong, bé sung kién
thitc, dao tao nguodn lao dong tai dia phuong vé
vai tro cta du lich doi voi sy phat trién kinh té -
xa hoi ctia gia dinh va xa hoi; ky nang lam du
lich tai cong dong... Bén canh do6, huyén can c6
chinh sach dai ngo dé c6 thé thu hut can bo co
trinh do, chuyén mon vé du lich dén lam viéc tai
dia phuong nham tiang cuong nang luc clia cong
dong vé phat trién du lich nong nghiép.

Thtt ba, nhom giai phap xay dung san phdm
du lich néng nghiép: San phdm du lich nong
nghiép hién tai cta dia phuong con nhé 1é, chua
c6 tinh dic thu va tinh canh tranh. Do d6, can
danh gia hién trang san phdm du lich nong
nghiép phu hop voi dac diém diac thu va thé
manh ctia dia phuong; dap ung nhu cau va thi
hi€u ctia khach du lich trong va ngoai nuoc; ting
cuong xuc tién quang ba san phdm du lich nong
nghiép bang cac hinh thtc va kénh thong tin
khac nhau.

Thu tu, nhém giai phap tang cuong cong tac
quang ba va xuc tién ma rong thi truong: Du lich
nong nghiép la mot loai hinh du lich méi phat
trién va chua thu hut sy quan tam ctua cac bén
lien quan, chua tiép can duoc voi cac khach du
lich tiém nang trong nudc va quoc té. Do do, can
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d4y manh cong tac quang ba tai nguyéen du lich
nong nghiép dia phuong qua cac kénh khac
nhau. Thém vao d96, can ting cuong xuc tién dau
tu bang cach phoi hop voi cac Sé, ban nganh dia
phuong va cac cong ty du lich dé c6 thé té chic
d6n cac doan khach du lich két hop hoi nghi, hoi
thao, tham quan, nghién ctu dé giéi thiéu tai
nguyeén, loi thé, san pham du lich nong nghiép
cua dia phuong.
4. KET LUAN

Co6 rat nhiéu yéu t0 quyét dinh dén tiém
nang phat trién du lich nong nghiép ctia huyén
Trung Khanh, tinh Cao Bang. Can ctt vao cac tai
lieu thtr cap, diéu kieén thuc té va tham khao y
kién cac chuyén gia, nghién ctu da xac dinh
duoc sau tiéu chi dé dua vao danh gia tong hop
tiém nang phat trién du lich nong nghiép ctia
huyén Trung Khanh, tinh Cao Bang. Phuong
phap xac dinh trong s6 AHP cho thay trong sau
tiéu chi duoc lua chon thi cac tiéu chi gém: Canh
quan thién nhién, canh quan nong nghiép; di
tich lich stt, van hda; san phdm nong nghiép ctia
dia phuong dong vai tro quan trong hon. Mac du
huyén Trung Khanh co6 tiém nang phat trién du
lich néng nghiép cao nhung hién du lich néng
nghiép chua phat trién tuong xtng voi tiém niang
hien c6. D€ phat trién du lich néng nghiép,
Trung Khanh can thuc hién tot quy hoach phat
trién du lich nong nghiép; dao tao va phat trién
nguédn nhan luc du lich; xay dung san phdm du
lich nong nghiép dac sic; ting cuong cong tac
quang ba va xuc tién mé rong thi truong.

TAI LIEU THAM KHAO

1. Poan Manh Cuong (2020). Phat trién du
lich nong nghiép gan voi Chuong trinh muc tiéu
quoc gia xay dung nong thon mdi theo huong
bén vimg (phan 2). https://viethamtourism.
gov.vn/post/33581

2. Truong Tri Thong (2019). Cac nhan to
thu hut du khach dén du lich bién ddo & huyén
Kién Hai, tinh Kién Giang. 7ap chi Khoa hoc Dai
hoc can Tho, 55(4), 113 - 122.

NONG NGHIEP VA MOI TRUSNG - KY 1 - THANG 5/2025

3. Manuel Rodriguez Diaz, Tomas F. Espino
Rodriguez (2016). Determining the sustainability
factors and performance of a tourism destination
from the stakeholders’ perspective.
Sustainability, 9(8),1 - 17.

4. Anne Hardy, Leonie J. Pearson (2016).
Determining sustainable tourism in regions.
Sustainability, 8(7), 1 - 18.

5..Rebecca Torres and Janet Henshall Momsen
(2004). Challenges and potential for linking
tourism and agriculture to achieve pro-poor
tourism objectives. Progress in Development
Studies, 4(4), 294 - 318.

6. Nguyén Thanh Long, Nguyén Thanh Lam
(2016). Sustainable development of rural tourism

in an Giang province, Vietnam. Sustainability,
10(4), 1 - 20.

7. Tinh ty Cao Bang (2016). Chuong trinh
s6 10-CT/TU ngay 29/4/2016 vé phat trién du
lich giai doan 2016 - 2020.

8. UBND huyén Trung Khanh (2024). Két
qua thuc hién chuong trinh phét trién du lich
huyén Trung Khanh cdc nam 2021, 2022, 2023.

9. Beeton Sue (2004). Rural tourismin
Australia - has the gaze altered? Tracking rural
images through film and tourism promotion.
International Journal of Tourism Research, 6(3),
125-135.

10. Hoang Thi Hoai Huong, Nguyén Thi
Thu Thay (2022). Tiém nang phat trién du lich
nong nghiép trén dia ban huyén Phu My, tinh
Binh DPinh. 7ap chi Khoa hoc Xa hoi mién
Trung, 4(7), 53 - 62.

11. Hoang Thi Thu Huwong, Truong Quang
Hai (2016). Ung dung phuong phap phan tich
thir bac (AHP) va hé thong thong tin dia ly (GIS)
danh gia téng hop tai nguyén du lich Tay
Nguyeén. Tap chi Khoa hoc Pai hoc Quoc gia Ha
Nor Cac Khoa hoc Trai dat va Moi trueong, 32(4),
1-11.

99



KHOA HOC CONG NGHE

12. Thomas L. Saaty (1990). How to make a
decision: The analytic hierarchy process. European
Journal of Operational Research, 48,9 - 26.

13. Yichuan Zhang, Lei Feng (2013).
Development assessment of leisure agriculture
in Henan province of China based on SWOT-
AHP method. Journal of Industrial Engineering
and Management, 6(2), 642 - 653.

14. Ban Chap hanh Dang b huyén Trung
Khanh, tinh Cao Bang (2021). Nghi quyét s0

03-NQ/HU ngay 01 thang 3 nam 2021 cua
Ban Chap hanh Pang b huyén Trung Khanh
vé phat trién du lich - dich vu bén vimg giai
doan 2021-2025

15. Ban chiap hanh Trung wong Dang
Cong san Viet Nam (2017). Nghi quyét so
08/NQ-TW ngay 16 thang 01 nam 2017 cua
Bo Chinh tri vé phat trién du lich tré thanh
nganh kinh té mi nhon.

POTENTIAL AND SOLUTIONS FOR DEVELOPING AGRICULTURAL TOURISM IN
TRUNG KHANH DISTRICT, CAO BANG PROVINCE

Nguyen Van Tam!

! Thai Nguyen University of Agriculture and Forestry
Abstract

Researching potential and solutions for developing tourism in general and agritourism in
particular always receives the attention of localities. Trung Khanh district is a bright spot in
tourism development of Cao Bang province. In the development strategy, Trung Khanh district
has the orientation of developing tourism to become a key economic sector of the district. To
achieve expected results, Trung Khanh district needs to diversify tourism activities (including
agritourism activities) instead of only exploiting tourism based on available resources. The study
uses the Analytical Hierarchy Process (AHP) and SWOT analysis methods to achieve the goal of
providing an overview of the agricultural tourism potential, strengths, weaknesses, opportunities,
and challenges for the development of agricultural tourism in Trung Khanh district. From the
above results, the study also proposed solutions to promote the development of agricultural
tourism in Trung Khanh district, Cao Bang province.

Keywords: Potential of tourism development, agritourism, Analytic Hierarchy Process (AHP),

Trung Khanh.
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