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MUC LUC

NGUYEN DUC TRONG, TRAN TRONG KHOI NGUYEN, LE TH
MY THU, NGUYEN THANH NGAN, LE THI NGOC THO, PHAN
CHAN HIEP, HA NGOC THU, NGUYEN HUYNH MINH ANH,
LAM VAN TAN, NGUYEN QUOC KHUONG. Nghién ciru danh
gia hién trang va dé xuat bién phap canh tac budi da xanh bén
vimg tai tinh Bén Tre

PHAN THI PHUONG NHI, DUONG THANH THUY, NGUYEN
VAN THINH. Nghién cttu su da dang clia cac ngudn gen ché
(Camellia sisnesis (L.) O. Kuntze) thu thap tai mot s6 tinh Bac
mién Trung

PHAM VAN QUANG, LY NGOC THANH XUAN, TRAN CHI
NHAN, TRUONG THOAI MY, NGUYEN QuOC KHUONG,
NGUYEN THI THANH XUAN. Tuyén chon vi khu&n khong Iuu
huynh mau tia khdng man va arsen

TRAN VAN THANH, NGUYEN THI YEN MAI, TRAN NGOC
BICH. Nghién ctu tinh hinh nhiém giun méc va giun dda trén
dudng tiéu hoa cho tai Dich vu tha' y 586, thanh phd Can Tho
NGO DAI NGHIEP. Nghién citu diéu kién chiét xust va tao bot tir
l& cay Son clc ba thuy (Sphagneticola trilobata (L.) Pruski.)
HOANG HUONG NGOC, BUI THI ANH NGUYET, BUI THI
HUONG QUYNH, HOANG NGQC DUNG, TRAN THI NGOC ANH,
LE THI TRANG, LE THI VAN THANH, NGUYEN THI HUONG TRA,
NGUYEN THI THU HUYEN, VU THU DIEM, NGUYEN BUC TIEN,
PHAM CAO THANG, BUI THI HUONG. Nghién citu cong nghé
san xut cao chiét giau polysaccharides tir ndm linh chi bang
phuong phap enzyme c6 hd trg siéu am quy mé pilot

DUONG HA DIEU NGAN, NGUYEN MA KIM YEN, HA NGOC
NHU' Y, DANG NGOC THE, NGUYEN THI CAM TIEN, NHAN
MINH TRi. Anh hudng clia ché do nuéng dén dong hoc bién déi
ham Iuong anthocyanin va chat lugng banh khoai mg tim
(Dioscorea alata) nuéng

DUONG THI NGOC DIEP, HOANG QUANG BINH, NGUYEN
THI THU THOY. Nghién ciru phu phdm qua ca phé: Thanh phan
hoa hoc va kha nang g dung trong ché bién thuc pham
NGUYEN THUY DUNG, LE THI HUE TRANG, TRAN HOAI
NAM, NGUYEN MINH TON. Phan tich cac nhan t6 anh hudng
dén hanh vi clia nong ho trong viéc gidm thiéu rac thai nhuya
trong san xuét néng nghiép tai thanh phd Da Lat, tinh Lam Déng
PO THI TAM, TA MINH NGOC, PHAM ANH TUAN, NGUYEN THI
HONG HANH, NGUYEN QUANG THI. Danh gi4 két qua thuc hién
k& hoach sir dung dat hang nam tai thanh phd Nam Dinh, tinh
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KHOA HOC CONG NGHE

NGHIEN CUU BANH GIA HIEN TRANG
VA DE XUAT BIEN PHAP CANH TAC BUOI DA XANH
BEN VOUNG TAI TiNH BEN TRE

Nguyén Duc Trong"?, Tran Trong Khéi Nguyén?, Leé Thi My Thu?,

Nguyén Thanh Ngan!, Lé Thi Ngoc Tho?, Phan Chan Hiép?,

Ha Ngoc Thu?, Nguyén Huynh Minh Anh’, Lam Vian Tan? Nguyén Qudc Khuong®”

!Hoc vién cao hoc nganh Khoa hoc cay trong Khoa 30, Truong Nong nghiép, Truong Pai hoc Can Tho
?Khoa Khoa hoc cay trong, Truong Nong nghiép, Truong Pai hoc Can Tho

’S¢ Khoa hoc va Cong nghé tinh Bén Tre

* Email: nqgkhuong @ctu.edu.vn

TOM TAT

Buodi da xanh 1a cay trong chi luc ctia tinh Bén Tre véi dién tich canh tac tang tré lai trong thoi
gian gan day. Muc tiéu nghién ctru 1a xac dinh hién trang ky thuat canh tac va dé xuat huéng giai
phap canh tac budi da xanh. Dua trén phuong phap phong van truc tiép, 90 nong ho & 3 huyén
duoc phong vén vé ky thuat canh tac, hién trang stt dung phan bon, tinh hinh dich bénh trén cay
budi da xanh. Két qua cho thay, 78,9% nong ho bi anh hudng nghiém trong béi xAm nhap man.
Nguoi trong budi da cé kinh nghiém trong san xuat budi da xanh, véi ky thuat thiét ké mo hay
liép, tudi tieu nude va quan ly co6 phi hop. Tuy nhién, phan bon chua duoc st dung can doi, it st
dung phan hitu co, hitu co vi sinh va ché pham vi sinh. Lwong phan vo co N, P,O; va K,0 trung
binh lan luot 1a 1,07, 0,818 va 0,704 kg/cay/nam, hitu co 1a 9,73 kg/cay/nam, khoang 20% nong
ho khong bon phan hitu co hang nam trén cay budi da xanh. Mat khac, nong ho c6 quan tam dén
quan ly dich hai theo huong sinh hoc va da phan nong ho khong dung hoa chat dé xt ly ra hoa.
Ning sudt trung binh ctia budi da xanh méi nam 1a 71,7 kg/céay. Phan tich SWOT cho thdy, mé
rong san xuat thanh viing chuyén canh quy mo 16n phuc vu xuat khiu thi truong chau Au va chau
My trong truong hop khac phuc duoc anh hudng bat loi ciia xam nhap man. Can tang cuong st
dung nguén dinh duong duwéi dang sinh hoc nhu ché phdm vi sinh hay phan hitu co vi sinh.

Tt khoéa: Buoi da xanh, Bén Tre, hién trang canh tdc, xam nhap man.

stc khoe con nguoi. Ngoai ra, tinh dau budi chira
cac thanh phan chinh 1a limonene (91,2%), pB-
myrcene (2,92%), a-phellandrene (1,98%) va o-
pinene (1,19%) co hoat tinh khang khuan va chong
ung thu [4]. Tuy nhién, dién tich buoi da xanh
trong nhitng nam gan day giam dang ké do bénh

1. BAT VAN BE

O Bén Tre, budi da xanh la mot trong 8 san
pham cht luc cua tinh, dugc xay dung thanh viing
san xuat tap trung [1]. Tai day, budi da xanh duoc
trong tap trung & cac huyén Chau Thanh (hon
3.150,0 ha), Giong Trom (1.619,0 ha), Mo Cay Bac

(1.220,0 ha) va thanh pho Bén Tre (767,0 ha) [2].
Theo Cuc Thong ké tinh Bén Tre (2023) [3], niang
suat budi da xanh cta tinh Bén Tre nam 2022 dat
11,8 tan/ha (40 kg/cay/nam), riéeng huyén Chau
Thanh, ning suat budi dat 12,5 tdn/ha (41,7
kg/cay/nam). Budi da xanh mang lai gia tri kinh
té cao, cung cap vitamin C va flavonoid c6 loi cho

vang 14 thoi ré gay ra [5] va hién twong xam nhap
man [6].

Ngoai ra, nguoi canh tac budi chua can doi
trong viéc bon phan, véi luong phan bon héa hoc
N - P,O:- K,O cho cay budi da xanh tai huyén Cho
Lach trung binh 1a 869,1 - 685,2 - 278,7 kg ha’,
duoc danh gia cé luong phan dam, lan cao hon so
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voi luong boén cho budi Nam Roi ¢ thi xa Binh
Minh, tinh Vinh Long (751,8 - 356,5 - 350,8 kg ha),
nhung luong phan kali lai thap hon [7].

béng thoi, luong phan bén cho cay budi da
xanh tai huyén Cho Lach va budi Nam Roi tai thi
x4 Binh Minh dugc danh gia & mic cao so voi
khuyén cao [8]. Bon phan thiéu can doi khong chi
tang chi phi san xuat, gay phat thai khi nha kinh, 6
nhiém nguén nuéc ma con lam chua héa dat, giam
phat trién ctia ré va kha nang hap thu duong chat
ctia cay trong [9]. Theo Yan va cs (2022) [9], trong
canh tac cay an trai, bén phan cao hon so véi
khuyén céo trong thoi gian dai gay tich tu P va
tang nguy co phu duong nudc. Chinh vi vay, cac
nguodn duong chat sinh hoc duoc khuyén cao dan
thay thé phan bon hoa hoc. Theo Nguyen va cs
(2020) [10], canh tac cay an trai lau nam, phan hiu
co mang lai hiéu qua cao, cung cép chat hitu co
cho dat, cai tao dat toi xop va thoang khi. Ngoai ra,
phan hitu co giup tidng mat so vi sinh vat c6 loi
trong dat, duy tri pH dat én dinh, ting hiéu qua
hap thu dinh duong cay trong [11]. Phan hitu co
ciing duoc khuyén cao st dung dé giam thiéu
nhitng thiét hai do man [12], ciing nhu gép phan
cai thién chat luong trai cia nhom cay cam, quyt
[12]. Chinh vi vay, mat can do6i dinh duong va xam
nhap man la nguyén nhan chinh dan dén thay daéi
ky thuat canh tac. Do do, “Nghién cuu danh gid
hién trang va dé xuat bién phap canh tdc budi da
xanh bén vitng tai tinh Bén Tre” 1a can thiét nham
xac dinh bién phéap canh tac bén vimg va han ché
bénh hai cho ving tréong buéi da xanh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

biéu tra duoc thuc hién & cac nong ho trong
budi da xanh tai huyén Chau Thanh, M6 Cay Bac
va Giong Trom, tinh Bén Tre. Méi huyén chon

ngau nhién 30 ho trong budi da xanh, dé tién hanh
diéu tra.

2.2. Phuong phap nghién ctru

2.2.1 Phéng van nong ho

Phéng van truc tiép nguoi trong budi da xanh,
téng s6 90 mau phi€u diéu tra twong tng vdi cac
mo hinh canh tac budi tai tinh Bén Tre. Tién hanh
diéu tra dua theo cac mo hinh canh tac budi la
chuyén canh buoi.

2.2.2. Phan tich ma tran SWOT

Ma tran SWOT cho cay buoi da xanh duoc
thuc hién dé phan tich nhimg thuan loi, kh6 khan
nham xac dinh giai phap cu thé dé phat huy nhimg
thuan loi va khac phuc nhirng kho khan.

biém manh (S): Cac yéu to thuan loi dé thuc
d4y phat trién tot hon.

biém yéu (W): Cac yéu to bat loi gay han ché
phat trién.

Co hoi (0): Cac bién phap can duoc thuc hién
dé gop phan phat trién tot hon.

Thach thic (T): Cac yéu t6 c6 nguy co dan
dén két qua bat loi khong mong doi.

2.2.3. Phuong phdp xit Iy so'liéu

Phan cap do cho cac yéu t6 dua trén diéu kién
thuc té cta dia phuong dé xac dinh ti 1¢ phan tram
bang phan mém Microsoft Excel 2013.

2.3. Thoi gian va dia diém nghién ciru

biéu tra duoc thuc hién tir ngay 17/6/2023
dén ngay 12/7/2023 tai 3 huyén: Chau Thanh, Mo
Cay Bac va Giong Trom, tinh Bén Tre.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bic diém nong ho trong budi da xanh tai
tinh Bén Tre

Bang 1. Bic diém nong hé va vuon trong budi da xanh tai tinh Bén Tre

Yéu to Phan cap do Ty le (%)
<40 30,0
Do tudi nong ho (tudi) 40 - 60 55,6
> 60 144
Gidi tinh Nam 81,1

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 4/2025
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N 18,9

1-3 51,1

Cong lao dong truc ti€p (nguoi) 4-6 45,6
> 6 3,3

Tiéu hoc 26,7

Trinh do hoc van Trung hoc co s& 50,0
Trung hoc phé thong 23,3

<10 37,8

Kinh nghiém tréng (nim) 10-15 35,6
>15 26,7

<0,1 31,0

Dién tich vuon (ha) >0,1va<0,2 28,6
> (0,2 40,5

<4 10,0

Tudi cay (nam) >4va<8 51,1
> 8 38,9

Anh hudéng man co 783
Khong 21,1

Két qua diéu tra thong tin 90 ho dan trong
budi da xanh cho thdy, hon 30% s6 nong ho c6 do
tudi trung binh 1a nhoé hon 40 tudi, 55,6% s6 nong
ho diéu tra co do tudi trung binh 40 - 60 tudi va
14,4% s6 nong ho co6 do tudi 1a hon 60. Bén canh
d6, cht ho gidi tinh nam chiém 81,1%, con lai 18,9%
cht ho gioi tinh nit. S6 lao dong tham gia truc tiép
trong san xuat budi da xanh tir 1 - 3 nguoi, chiém
51,1% (Bang 1).

Bang 1 cho thdy, c6 40,5% s6 nong ho co dien
tich canh tac buéi da xanh 1é6n hon 0,2 ha. Dién
tich vuon trong 0,1 - 0,2 ha 1a 28,6%. Ngay cang c6
nhiéu ho canh tac nho 1é véi qui mo dudi 0,1 ha,
chiém 31,0%. Theo Cuc Thong ké tinh Bén Tre
(2023) [3], dién tich trong budéi da xanh tai 3
huyén: Chau Thanh, M6 Cay Bac va Gidong Trom
nam 2023 c6 xu huéng giam so véi nam 2022. Mat
khac, s6 nong ho co6 budi da xanh tir 4 - 8 tudi
chiém cao nhat (51,1%), day 1a thoi diém duoc
danh gia dang trong thoi ky cho trai 6n dinh. Tinh
Bén Tre 1a viing chuyén canh buéi da xanh lau doi
nén s6 ho c6 tudi cay budi da xanh 16n hon 8 nam

tudi chiém 38,9% va s6 nong ho coé cay budi da
xanh nhé hon 4 tudi (chiém 10,0%).

Két qua khao sat thuc té tai dia ban nghién
ctru cho thay, c6 45 chi ho c6 trinh do hoc van
trung hoc co so, chiém ty lé 50%. Ty 1¢ cha ho co
trinh do hoc van tiéu hoc va trung hoc phé thong
lan luot 1a 26,7% va 23,3%. Mat khac, c6 dén 56
nong ho cé kinh nghiém canh tac budi da xanh
trén 10 nam; 26,7% nong ho c6 kinh nghiém trong
budi da xanh hon 15 nam. Ngoai ra, 34 néng ho cé
kinh nghiém trong 6 - 10 nam.

Trong 90 nong ho diéu tra canh tac budi da
xanh, 78,9% s6 nong ho bi anh huong boi xam
nhap min hing nam. Dic biét vao mua kho, khi
lvu lwong nudc song Mé Kong giam, xam nhap
min l4n sau, gay thi€éu ngudén nudc tudi, anh
huodng truc tiép dén san luong, nang suat cay [13].
Theo Thanh va cs (2024) [13], 50,0% dién tich tinh
Bén Tre doi dién voi nguy co thiéu nuoc ngot nong
nghiép, 73,0% s6 nong ho bi anh hudng truc tiép vé
nang suat trai do do man ting va 68,0% trong so
cac nong ho thiét hai kinh té€ vuot qua 30,0% thu
nhap hang nam.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 4/2025 S
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3.2. Ky thuat canh tac cay budi da xanh tai tinh
Bén Tre

Bang 2 cho thay, chiéu rong liép trong nho
hon hoac bang 4 m, chiém ty 1é 56,7% cac nong ho,
trong khi chiéu rong li€p 16n hon 6,0 m 1a 11,1%
nong ho duoc khao sat. Co 40 (44,4%) trong s6 90
ho diéu tra thuc hién dap mo trong budi da xanh.
Mait khéc, co6 56,7% cac nong ho diéu tra co do
rong muong cap thoat nudc voi kich thuoc 0,5 - 2,0
m, nhiéu hon gép 2 lan so voi nong hd c6 muong
cap thoat nuoc 16n hon 2,0 m. Trong canh tac budi
da xanh tai dia phuong, nguén nudc tudi cha yéu
duoc bom tir kenh. Chi 10% s6 nong ho diéu tra st
dung nguoén nuéc sinh hoat trong san xuat tudi
tieu. Trong d6, nong dan cha yéu ap dung bién
phap tuwdi tay hodc may bom véi hon 52 néng ho
(57,8%), trong khi d6 38 ho (42,2%) diéu tra con lai
dau tu hé thong tuoi.

Két qua diéu tra ghi nhan, da s6 cac nong ho
bo tri mat do trong céac cay trong mot hang va gitra
cac hang tir 3,0 - 6,0 m. Trong khi d6, s6 nong ho
c6 mat do trong nhé hon 3 m 1a 37,8%. S6 nong ho
trong khoang cach 16n hon 6 m 1a 15,6%. Theo S&
Khoa hoc va Cong nghé tinh Bén Tre (2009) [14],
khoang céach tréong khuyén c4o cho budi da xanh

la4-5mx5-6m (twong duong mat do trong
khoang 35 - 50 cay/1.000 m?® 1a t6i hao cho su
quang hop va dinh dudng cay trong.

Nguén cay giong chti yéu cta cac ho canh tac
tai dia phuong 1a cay chiét voi 57,8% s6 nong ho. So
nong ho trong cay ghép 1a 24 nong ho (26,7%) va
nong ho trong tir nguon cay ghép va cay chiét la
15,6%. Chi 25 nong ho trong s6 90 nong ho dé ra
hoa ty nhién, trong khi 65 nong ho con lai xtt ly ra
hoa dong loat bang cac phuong phap nhu cit canh,
cat nuoc tudi va phun chat kich thich ra hoa.
Trong d6, s6 nong ho xt ly bang phuong phap cat
canh chiém da so6 v6i 60%. Tuy nhién, khong nhiéu
nong ho chon phuong phap siét nuoc va phun chat
kich thich hoa hoc. Bén canh d6, da s6 nong dan
quan ly cé dai bing may cat, véi 63,3% tong s6 cac
nong ho. Tuy nhién, bién phap ti goc khong qua
phd bién tai dia phuong véi khoang 14 nong ho ap
dung bién phap trén, tuong tmg 15,6% tong so
nong ho diéu tra. Theo Pang Thi Kim Uyén va cs
(2021) [15], ti goc tuy la bién phap quan ly co dai
hiéu qua nhung ciing déng thoi tao moi truong
thuan loi cho nam bénh leu ton, phat trién va lay
lan nhanh chong khi gap diéu kién thich hop, nhat
la vao mua mua (Bang 2).

Bang 2. Ky thuat canh tic ciy budi da xanh tai tinh Bén Tre

Yéu to Phan cap do Ty le (%)
<4,0 56,7
Bé ngang mat liép (m) >4,0va<6,0 32,2
> 6,0 11,1
Boi tay 1,10
Phuong phap lén li€p (?obe 23,3
bap mo 444
Khong 31,1
<0,5 14,4
Do rong muong cap thoat nuoc (m) >0,5va<2,0 56,7
> 2,0 28,9
Nguédn nudc Kenh 90,0
Nudc sinh hoat 10,0
Phuong phap tuwoi Méy/ bom 57,8
Hé thong tuoi 422
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<3,0 37,8

Cay cach cay (m) >3,0va<6,0 52,2
> 6,0 10,0

<3,0 30,0

Hang cach hang (m) >3,0va<6,0 54,4
> 6,0 15,6

Cay chiét 57,8

Cay giong Cay ghép 26,7
Ca hai 15,6

Tu nhién 27,8

Xttly ra hoa Ca?i/t canh 60,0
Siét nuéc 4,44

Phun chat kich thich 7,78

May 63,3

May, tt goc 8,9

Quan ly c6 dai Tay 15,6
Tay, t goc 6,7

Khong 5,6

Budi da xanh c6 thé ra hoa tu nhién, nhung xtt
ly ra hoa tap trung phuc vu Tét Nguyén Dan. Sau
khi thu hoach vao khoang cuéi thang 10 dén hét
thang 12 am lich la khoang thoi gian x ly ra hoa
tap trung trong khoang 3 thang dau nam am lich
va tranh xam nhap man. Theo Nguyén Hiéu Trung
va cs (2021) [16], thoi diém xam nhap man cao
diém 1a thang 2, 3 duong lich tai tinh Bén Tre. Day

ciing 1a giai doan tao kho han dé xit ly ra hoa déng
loat trén budi. XaAm man kéo theo tinh trang thiéu
nuoc tudi, vi vay, cac bién phap st dung cay che
pht hay vat liéu che phu la nhitng bién phap hiu
hiéu trong diéu kién nay [17]. Bén canh do, tan
dung luong nudc twdi mua mua vao khoang thang
4 - 10 duong lich (giai doan nuoi trai) (Bang 3).

Béng 3. Lich thoi vu sdn xuit budi da xanh tai tinh Bén Tre

Cac thang trong nam (am lich)

1 2 3 4 5] 6

7 8 9 10 11 12

Xu ly * ra hoa

Cham séc, nuoi trai

Thu hoach

Ghi chu: *XL: xir ly.

3.3. Tinh hinh st dung phin b6n cho ciy budi
da xanh tai tinh Bén Tre

Cac loai phan vo co bon cho cay budi da xanh
rat da dang, bao gom cac loai NPK: 17- 7 - 17, 30 -
15- 10, 30 -10 -10, 20 -10 - 10, 20 - 20 -15, 16 -16 - 8,

15-15-15,16-16 - 16, 17 - 17 - 17, uré (46% N),
super lan (16% P,O,), kali clorua (60% K,0), DAP
(18 - 46 - 0). Luong phan bon trung binh N, P,O; va
K,O trén budi da xanh lan luot 1a 1,07, 0,818 va
0,704 kg/cay/nam tai 3 huyén: Chau Thanh, Mo
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Cay Bac va Giong Trom (Bang 4). Theo Dang va
cs (2022) [18], luong phan khuyén cao trén budi
da xanh méi nam 1a 0,70, 0,45, 0,70 kg/cay. Vi vay,
so voi khuyén céo trén cho thdy, nong ho bon N,
P, K cao hon khuyén céo rat nhiéu.

Bén canh d6, luong phan htu co bén trung
binh 1a 9,73 kg/cay/nam. Trong do, 20% s6 nong
ho khao sat khong st dung bon hitu co. Luong

phan hitu co ctia nong ho thap hon khuyén cao voi
trung binh 20 - 30 kg/cay/nam [19]. Nghia la,
nguoi trong budi da xac dinh duoc tAm quan trong
ctia phan hitu co trong cai thién do phi nhiéu dat,
giam thiét hai do man va nang suat. Nhitmg nong
ho chua st dung phan hitu co ¢6 thim nién canh
tac buoi thap va gap han ché vé tai chinh doi voi
yéu to dau tu dau vao.

Bang 4. Lueong phan hoa hoc (N, P, K) va phan hiru co cho ciy budi da xanh tai tinh Bén Tre

Loai phan Thap nhat Trung binh Cao nhat
N 0 1,07 £ 0,798 5,40
Lwong phan bén
(ke/cay,/nam) P,0, 0 0,818 +0,735 2,76
K,O 0 0,704 + 0,546 2,40
Phan hitu co (kg/cay/nam) 0 9,73+15,4 120

3.4. Sau, bénh hai trén budi da xanh

Moi doi tuong sau, bénh duoc ghi nhan tuwong
ung moi thoi diém khac nhau. Sau vé bua, nhén
d0, sau duc trai va sau duc than la nhimg do6i twong
con trung xuat hién phd bién trén vuon buodi.
Trong do, sau duc trai gay ra rung trai, thoi trai, 1a
doi tuong anh huong nghiém trong truc tiép dén
nang suat va hiéu qua kinh té vao mua kho [20].

bay 1a doi twong nguy hiém vi khong thé bi tiéu
diét trén dién rong bang cac phuong phap thong
thuong nhu phun thuéc khi sau non da tin cong
vao bén trong vo trai. Phuong phap phé bién nhat
hién nay duoc tmg dung dé phong trir sau duc trai
la bao trai non hodc phun thudc phong trir sau
thuoc nhom tiép xuc va luu dan vao giai doan sinh
san theo chu ki.

Bang 5. Hién trang sau, bénh hai & cac giai doan sinh trueong, phat trién
trén ciy budi da xanh tai tinh Bén Tre

Giai Sau Bénh
doan Loai sau Phong tri Loai bénh Phong tri
Sau vé bua, ray chéng . . X
Caycon | céanh, rAy mém, bu Bacillus Bénh Tr\lSteZ,a’ bénh Cuprous oxide,
lach thuringiensis vang la Dimethomorph,
t), beauveria, ) . L ' '
Ray chdong canh, ray Ggm)etarhizium Benh vang la gan ),(anl,l’ al)itoHilllll;;C’
Xirly ra mém. bit lach sé{u e o vang la thoi ré, thoi goc P ? ’
hoa b T p ’ tha Flubend1am1de, chay nhua, vang 14 thoi aecriomyces
ua, sau duc than Cypermethrin, dot spp., Ba_c?]]us
Sau duc trai, nhén do, bil.o t.rf” n9n, . . o A l;llbfl]ls, "
. nhen tréing, bo xit, bo nu(.n kién vang, Be{1h vang lla} gan xanh, cunomyceles,
Trai non i ioo it muéi s V‘é Spirotetramat, vang la thoi ré, bénh Sacchar QH.U’CGS
A T permethrin, loét cerevisiae,
bita, sau dyc than Chlorfluazuron, Trichoderma
Sau ddu Sau duc trai, bo xit Emamectin Bénh vang 14 gan xanh SPD-,
trai dén X benzoate o . ., | Chaetomium
muobi, nhén, siu duc ’ vang la thoi ré, ghé,
thu than Metalaxy nam hong cupreain
hoach
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Mait khac, bénh hai gay hai phé bién trén budi
la vang 14 thoi ré. Tac nhan gay bénh la nim
Phytophthora spp., ndm Fusarium spp. va tuyén
trung xam nhap vao bo ré gay thoi ré, vang 1a,
giam quang hop, gay chét cay [21]. Nong dan chu
yéu stt dung cac nhom hoat chat c6 nguon goc vi
sinh vat dé phong tri (Bang 5).

Nhin chung, nong dan cé tng dung bién phap
sinh hoc nhu: Nuo6i thién dich hoac phun cac loai
thuoc bao vé thuc vat c6 nguodn goc sinh hoc trong
phong trit sau, bénh hai trén budi da xanh. Theo
Sétamou va cs (2023) [22], kién vang 1a thién dich
ctia phan 16n cac loai sau, bénh phé bién trén cay
c6 mui, bao gdm: Sau vé bua, ray mém, nhén doé va
ray chéng canh (tic nhan chinh truyén vi khuin
gay bénh vang 14 trén buoi). Cac san phdm thudc
c6 ngudn goc vi sinh vat nhu: Vi khudn Bacillus
thuringiensis c6 kha nang téng hop Protein Vip3A

20

Fan st

10

-

hay Protein Crystal gay doc cho con trung gay hai
nhu: Sau duc qua, sau duc than trén budi da xanh
[23]. Tuong tu, dong ndm Beauveria, Metarhizium
ciing tiét ra cac chat chuyén hoa thit cap va protein
c6 doc doi doi voi con trung gay hai thong qua lop
biéu bi [24]. Mat khac, Trichoderma spp. c6 kha
nang uc ché va doi khang bénh: Thoi than trén
budi do nam Botryodiplodia theobromae Pat., thoi
cudng trai do nam Lasiodiplodia theobromae.

3.5. Ning sudt budi da xanh tai tinh Bén Tre

Ning suat trung binh buéi da xanh tai 3 huyén
khao sat dat thap nhat 35 kg/cay, cao nhat la 150
kg/cay va trung binh 1a 71,67 kg/cay (Hinh 1).
Bén canh d¢, tin suit nong ho dat nang suat 60 -
70 kg/cay 1a 28 ho, chiém 31,1%. Trong khi dd, s0
ho c6 nang suat trung binh méi cay > 100 kg 1a 16
ho, tuong tmg 17,7%.

Trung binh = 71,67
BS 1&éch chudn = 26,287
N=20

\

N

T
25 S0

100 125 150

Niang T (kg/ciiy)

Hinh 1. Ning suit budi da xanh ctia 90 néng ho duoc khao sat tai tinh Bén Tre

3.6. Phan tich ma tran SWOT
Két qua phan tich nhimg diém manh, diém
yéu, co hoi va thach thic trong san xuat buoi da

xanh ctia 90 nong ho trong budi duoc khao sat tai
tinh Bén Tre thé hién ¢ bang 6.

Bang 6. Ma trin SWOT ctia mé hinh san xu4t buéi da xanh tai tinh Bén Tre

Phan tich SWOT

biém manh (S) biém yéu (W)
- ba thanh 1ap t6 khuyén nong cong - Nguon goc giong budi da
dong. xanh chua dam bao chat

- Budc dau cé ap dung bién phap sinh
hoc trong phong trir bénh hai.

luwong.

- Dién tich canh tac nho 1é.
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- Nong dan giau kinh nghiém canh tac
budi da xanh, dac biét 1a kha nang tng

- Do tudi lao dong cao.

‘ - Trinh @6 hoc van trung binh.
pho voi diéu kién xaAm nhap man.
- Hop tac xa da duoc thanh 1ap tai vung
chuyén canh buéi da xanh.
Cohoi (O) Kéthop O +S Kéthop O +W

- Nhu cau thi truong xuat khau

\ huéng bén vimng.
16n trén thi truong,...

- San pham phan bon, thuoc

- Xay dung chién lugc canh tac theo

- Nhiéu mo hinh dat tiéu chuin

- Hinh thanh chién luoc phat
trién ving chuyén canh dam
bao chat luong.

- Lién két gitra cac nong ho va

; VietGAP, Global GAP. hinh thanh hop tac xa.
bao vé thuyc vat trén thi truong ) o o . o Lo
da dang, phong ph. -Co §u lien lfet glu’a} cac nong ho an su |- Ho tro cac lop tap huan ky
tu van cua to khuyén néng cong dong. |thuat canh tac phu hop cho
dia phuong.
Thach thiece (T) KéthopT+S Kéthop T+ W

- Xam nhap man ngay cang

nghiém trong. nhan luc

- Stt dung phan boén va thuédc
bao vé thuc vat khong theo .
i tin.
khuyén cao.

- Do tudi lao dong cao.

- Hinh thanh chién luoc dao tao nguon

- Tang cuong tap huan, cap nhat thong

- Hinh thanh lién két “3 nha” -
Nha nudc, nha khoa hoc, nha
nong.

- Chua chu dong tiép can
nhimng tmg dung maéi trong
san xuat.

Nhitng hién trang trén cho thay, bon phan
khong can doi dan dén dat bi chua hoa, 6 nhiém
nguodn nuodc va phat thai khi nha kinh. Bén canh
do, bon phan qua muc lam cho cay budi da xanh
phat trién nhanh chéng, bo ré khong cung cap du
chat dinh duong va nuéc cho cay, dan dén cau triac
ré kém giam kha nang ra hoa dau trai caa cay. Vi
vay, ky thuat bon phan va liéu luong phan bon rat
quan trong doi v6i cay co mui. Ré cay budi da xanh
cht yéu phat trién theo chiéu ngang cach than cay
20 - 80 cm va theo chiéu doc 0 - 20 cm sau xudéng
dat. Theo Long va cs (2017) [25], bon phan N, P, K
o khoang cach cach than cay 75 - 125 cm giap cai
thién do phi nhiéu dat va toi wu hiéu qua stt dung
phan bon cho cay co6 mui. Ngoai ra, cac néng ho
diéu tra it st dung phan httu co va ché pham vi
sinh (Bang 4). Phan httu co giup cai thién cau tric
dat thong qua lién két cac hat dat giup cay dé phat
trién, tang kha niang tham va gitt nuoc, taing kha
nang trao ddi cation ctia dat [26]. Phu phdm trong

nam chtta mot luong 16n chat dinh duong thiét yéu
cho cay trong va giap cai thien ham luong chat
hitu co trong dat [27]. Thém vao do, bon voi két
hop v6i phu pham trong nam giup tang do pH dat,
tang kha nang trao déi cation va gitp gidm ham
luong doc chat nhom trao ddi [28]. Hon nita, két
hop stt dung ché phdm vi sinh chita cac dong vi
sinh vat cho loi cho cay tréong nhim t6i wu luong
phan bon hoa hoc va tiét kiém chi phi.

4. KET LUAN

Nguoi trong budi da cé kinh nghiém trong san
xuat buodi da xanh, voi ky thuat thiét ké mo hay
liép, twdi tieu nudc va quan ly co phu hop.

Bon phan vo co N, P, K chua can doi, it st
dung phan hitu co, hitu co vi sinh va ché phdm vi
sinh cho cay buoi da xanh. Lwong trung binh doi
voi phan vo co N, P,O; va K,0 1an luot 1a 1,07,
0,818 va 0,704 kg/cay/nam, httu co la 9,73
kg/cay/nam, voi khoang 20% nong ho khao sat
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khong bén phan hitu co hang nam trén budi da
xanh.

Nong ho c6 quan tdm dén quan ly dich hai
theo huwong sinh hoc va xt ly ra hoa tu nhién.
Nang suat trung binh ctia budi da xanh méi nam la
71,7 kg/cay. Phan tich SWOT cho thdy, can co
bién phap ngin ngtra, tmg pho va khic phuc xam
nhap man. Chinh sach hop ly trong xuét khau buoi
la diém manh trong kich thich nguoi tréong budi
khic phuc nhitng tré ngai dé dat chuin. Ngoai ra,
stt dung vat liéu che pht, phan hiru va ché pham vi
sinh co 1a nhitng bién phap tiém nang.

LOI CAM ON

Nhom tac gii xin tran trong cam on So Khoa
hoc va Cong nghé tinh Bén Tre d4 tai tro kinh phi
dé thuc hién nghién cuu theo Hop dong sé
752/HD-SKHCN.
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STUDYING EVALUATION OF CURRENT CULTIVATED PRACTICES AND RECCOMENDATION
SUSTAINABLE APPROACHES OF POMELO IN BEN TRE PROVINCE

Nguyen Duc Trong"?, Tran Trong Khoi Nguyen?, Le Thi My Thu?,
Nguyen Thanh Ngan', Le Thi Ngoc Tho?, Phan Chan Hiep’,
Ha Ngoc Thu?, Nguyen Huynh Minh Anh!, Lam Van Tan? Nguyen Quoc Khuong?
! Graduate students in Crop Science, Batch 30, Faculty of Crop Science,
College of Agriculture, Can Tho University
?Faculty of Crop Science, College of Agriculture, Can Tho University
’Department of Science & Technology of Ben Tre province
Summary

Pomelo is the major plant in Ben Tre province and the cultivated area has been re-expanded in
recent periods. The aim of the study was to determine the status of cultivating techniques and
recommending possible solutions of pomelo cultivation. Depending on a face-to-face interview
methodology, 90 farmers in three districts were interviewed for farming techniques, the current
status of fertilizers used, the insect pests and diseases of pomelo. The results showed that 78.9%
of surveyed smallholdings were affected by salinity intrusion negatively. The local farmers had
rich experience in pomelo cultivation practices such as bed designing, watering, weed
management. However, the farmers’ fertilizer practices were imbalanced, over the recommended
amount, rare use of organic fertilizers, microbial fertilizer and biological products. The amount of
inorganic fertilizers N, P,0;, K,O for pomelo were 1.07, 0.818, 0.704 kg/tree/year, respectively
while it was 9.73 kg/tree/year for organic fertilizers. In particular, there were about 20% of
surveyed farmers did not apply biofertilizers in a year of pomelo cultivation. On the other hand,
farmers attended to use biological control in pest management and most farmers did not use
chemical products for plant flowering stimulation. The mean annual yield of pomelo was 71.7
kg/tree. SWOT analysis showed the potential of expanding intensive pomelo-cultivated zone to
the export to markets, such as Europe and America, in case of addressing of the detrimental
effects of salinity intrusion. Nutrient sources should be increasingly derived from biological
sources such as biofertilizers or microbial organic fertilizers.

Keywords: Ben Tre, cultivation practices, pomelo, salinity intrusion.
Ngay nhan bai: 18/02/2025

Ngay chuyén phén bién: 25/02/2025

Ngay thong qua phéan bién: 24/3/2025

Ngay duyét dang: 27/3/2025
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NGHIEN CUU SU BA DANG CUA CAC NGUON GEN CHE
(Camellia sisnesis (L.) 0. Kuntze) THU THAP
TAI MOT SO TiNH BAC MIEN TRUNG
Phan Thj Phuong Nhi® *, Duong Thanh Thity!, Nguyén Vin Thinh!

! Truong Pai hoc Nong Lam, Pai hoc Hué
"Email- phanthiphuongnhi@huaf.edu.vn

TOM TAT

Nghién ctru duoc thuc hién véi 31 mau giong cheé duoc thu thap tir 4 tinh Bac mién Trung la:
Nghé An, Ha Tinh, Quang Binh, Quang Tri trong ndm 2023 nham danh gia cac dic diém hinh
thai va moi quan hé di truyén. Cac tinh trang duoc mo ta dua vao QCVN 01-124:2013/BNNPTNT
va IPGRI (Vién Tai nguyén Di truyén thuc vat Quoc té€), stt dung 8 moi cta chi thi RAPD dé danh
gia da dang di truyén. Két qua cho thay, cac mau thu thap hau hét déu c6 sy sai khéac vé hinh thai.
Phan tich thanh phan chinh cho thdy, 8 thanh phan chinh dau tién ctia 22 tinh trang c6 gia tri
rieng 1on hon 1, trong d6 hai thanh phan chinh dau tién chiém 30,92% tong phuong sai. Mot s6
tinh trang nhu: Sac t6 bup, than canh, co'14 c6 su dong gép 1on tao su khac biét, day 1a nhitng dac
diém quan trong trong moé ta hinh thai cay ché. Phan tich méi quan hé di truyén ctia cdc mau
giong che thu thap duoc chia thanh 3 nhém, trong d6 nhom I va nhom II chiém wu thé, hién dién
cac mau thu duoc & ca 4 tinh. Diéu nay thé hién da s6 cac mau giong che thu thap c6 quan he di
truyén gan giii v6i nhau. Két qua nghién ciu déng gop vao viec danh gia nguon gen cay che &

khu vuc Bac mién Trung.

Tie khéa: Ché, da dang, hinh thai, thanh phan chinh, tinh trang.

1. BAT VAN BE

Cay che (Camellia sinensis (L) O. Kuntze) la
cay cong nghiép dai ngay duoc trong phé bién trén
thé gi6i va c6 nguodn gdc tir chau A, nhimg noi co
diéu kien khi hau nong 4m. Che duoc trong dé lay
bup va 14, trong mot 1an cho thu hoach nhiéu nam,
ttr 30 - 40 nam hoac lau hon [1]. O Viet Nam, cay
che c6 vai tro kinh té quan trong, dién tich trong che
khoang 120.000 - 150.000 ha. Nam 2020, dién tich
trong che & Viét Nam dat 123.000 ha, nang suat
khoang 180.000 tan, dimg thir 7 thé gioi vé san xuat,
va dung thit 5 vé xuat khau (dat 135.000 tan) [2]. Cay
ché duoc phat trién chtl yéu & khu vuc trung du va
mién nui phia Bac, voi khoang 70% dién tich trong
ché ca nuoc; ti€ép dén la vung Tay Nguyeén, voi
khoang 19%; viing Bac Trung bo va duyén hai mién
Trung c6 dién tich che chiém 7,0% va khu vuc dong
bang Bac bo 4,0%. Mot so dia phuong co6 dién tich
ché 16n nhu: Tinh Thai Nguyén (22,3 nghin ha), tinh
Ha Giang (21,5 nghin ha), tinh Pha Tho (16,1 nghin
ha), tinh Lam Dong (10,8 nghin ha)... [3].

Qua thoi gian, ché tr¢ thanh thic uéng duoc
nhiéu nguoi wa chudng, mang gia tri van hoa truyén
thong. Trong ché chita nhiéu vitamin, c6 tac dung
giai khat, b6 duong va kich thich hé than kinh
trung wong, giup tiéu hoda lipid, giam dwoc bénh
béo phi, ngan ngtra cac té bao ung thu, chong lao
hoa... [4]. Ngoai ra, che con la cay c6 hiéu luc
khai thac vung dat dai rong 16n caa trung du, mién
nui, pht xanh dat trong, déi nui troc, bao vé moi
truong sinh thai. Cay cheé song quanh nam, tao
cong an viéc lam khong nhimng cho lao dong chinh
ma ca cho lao dong phu (nguoi gia, tré em), c6 tac
dung diéu hoa lao dong tir ving dong bang dén
viung trung du, mién nui.

Nguoi dan & cac tinh mién Trung c6 théi quen
uong cheé xanh hang ngay, théi quen nay da thanh
tap tuc gan voi van hoa truyén thong. Vi vay, che
xanh duoc trong phé bién tir cac ruong che rong
l6n & cac nong truong cho dén timg ho gia dinh va
moi ving lai cé vi ché khac nhau.
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Nghién ctru cac diac diém hinh thai 1a budc
dau tién va don gian nhung quan trong dé danh
gia nguon gen cheé. Mot s6 nghién ciau vé dic
diém hinh thai cta ché da dugc thuc hién nhu mo
ta giong cheé méi & phia Bac nudc ta [5], mo ta ba
loai cheé & Viét Nam [6]. Bén canh d06, danh gia da
dang di truyén bang chi thi phan tir dang duoc st
dung phé bién. Mac du ky thuat RAPD con c6 mot
s6 han ché nhung don gian, dé thuc hién va chi
phi ré hon cac chi thi phan t& khac [7] nén van
duoc st dung dé danh gia da dang di truyén mot
cach hiéu qua. Hién nay, chua c6 nhiéu nghién
ctru vé cac giong che xanh dia phuong & khu vuc
mién Trung. Do d6, nghién cttu nay duoc thuc

hién dé hiéu r6 hon dic diém hinh thai cing nhu
cac moi quan hé di truyén cua cay ché ¢ mot so
tinh Bac mién Trung, nham cung c4p thém dit liéu
vé nguodn gen cay cheé & nudc ta, huéng toi bao ton
va phat trién loai cay nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Bao gom 31 ca thé mau giong che dia phuong
duoc thu thap & cac tinh: Nghé An (12 mau), Ha
Tinh (9 mau), Quang Binh (5 mau), Quang Tri (6
mau). Danh sich va dia diém thu thap duoc thé
hién & bang 1.

Béng 1. Danh sach miu gidng thu thap trong nghién ctru

STT | Ky hiéu mau bia diém thu thap Toa do
1 CNA1-1 Xa Nghia Thuén, thi xa Thai Hoa, tinh Nghé An 11(?;’125;’))452’,185 6?2”’1’:)
2 CNA1-2 Xa Nghia Thuén, thi xa Thai Hoa, tinh Nghé An 11(?;‘}255,):’))452,,185 gz”,,l\EI:
3 CNA2-1 X4 Tang Thanh, huyén Yén Thanh, tinh Nghé An 1 ()15%’021(,5’1267,?5(,)1\1”E
4 | CNA31 | XaMinhThanh, huyén Yen Thanh, tinh Nghé An 132323?24%
5 CNA5-1 Xa Hoa Son, huyén D6 Luong, tinh Nghé An 1})?2%”2?(,)%111}3
6 CNAG6-1 Xa Cao Son, huyén Anh Son, tinh Nghé An ig;ig,fé:gé?zg
7 CNA7-1 Xa Cao Son, huyén Anh Son, tinh Nghé An 1322??)’,?1)3’,12;le
8 CNA7-2 Xa Cao Son, huyén Anh Son, tinh Nghé An 1322??)’,?1)3’,12;le
9 CNA7-3 Xa Cao Son, huyén Anh Son, tinh Nghé An 1322?%2??)11;;1,\%
10 CNAS8-1 Huyén Thanh Chuong, tinh Nghé An ié(g);%f?l’?éf)gg’,’g
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11 CNA9-1 Huyén Thanh Chuong, tinh Nghé An 12;%1’71’2’,8?)2:1;
12 |  CNA101 Huyén Thanh Chuong, tinh Nghé An 1155422553?8675511\12
13 CHTI-1 Xa Hong Loc, huyén Loc Ha, tinh Ha Tinh ig;gggggig
14 | CHT21 Xa Ngoc Son, huyén Thach Ha, tinh Ha Tinh ig;i?&’ggig
15 CHT2-4 Xa Ngoc Son, huyén Thach Ha, tinh Ha Tinh ig;i?gggzg
16 |  CHT25 Xa Ngoc Son, huyén Thach Ha, tinh Ha Tinh if);i;”(l’ggzg
17 CHT31 | Xa Huong Thily, huyén Huong Kheé, tinh Ha Tinh 11%}50",‘56,25;’”1\1{:
18 | CHT32 | XaHuong Thiy, huyén Huong Khe, tinh HaTinh | b Ml
19 | CHT42 | XaHuong Minh, huyén Vi Quang, tinh Ha Tinh if);é;‘éé;élg
20 | CHT43 | XaHuong Minh, huyén Vi Quang, tinh Ha Tinh ig;;;g%gg
21 | CHT44 | XaHuong Minh, huyen Vs Quang, tinh Ha Tinh ii;é;‘;g;zg
22 CQB1-1 X4 An Ninh, huyén Quéang Ninh, tinh Quang Binh 1107;)136 g;?]?fgﬁ”l\é
23 | CQBI-2 | XaAnNinh, huyén Quang Ninh, tinh Quéng Binh 110761??951949;1441\12
24 | CQB21 | XaMyThiy, huyén Lé Thiy, tinh Quang Binh 1107600127’?;;?’1014&;’%
25 | CQB31 | XaMaiThiy, huyen L¢ Thiy, tnh Quing Binh | 10 S
26 | CQB32 | XaMaiThiy, huyén Lé Thay, tinh Quing Binh %612222%1;
27 CQT1-1 Xa Hai Loi, thi x4 Quang Tri, tinh Quang Tri 11(?;?11(’)?1635045;2:

16
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AT e a1~ . , . 16°41’46,805”N
28 CcQT1-2 Xa Hai Loi, thi xa Quang Tri, tinh Quang Tri 107°10°14,549°E
- , . < , . 16°43°44,963”"N
29 CQT2-1 Xa Cam Chinh, huyén Cam L9, tinh Quang Tri 106°58'9,223"E
Thi tran Bén Quan, huyén Vinh Linh, 01’ »
30 CQT3-1 170 1 ?,754 N
Thi tran Bén Quan, huyén Vinh Linh, 01 »
31 CQT3-2 Y 17°10,754'N

2.2. Phuong phap nghién ctru

Nghién cttu bao gém 22 tinh trang vé than, 14,
hoa duoc danh gia trén cac mau giong thu thap
theo QCVN 01-124:2013/BNNPTNT) [8] va mo ta
cay ché caa IPGRI (1997) [9] (Bang 2). M6i mau
giong 1a mot ca thé duoc thu thap va do dém vé

hinh thai. Cac tinh trang vé 14 duoc do dém 14 ¢ vi
tri th 5 tinh tir trén xuong. Thoi gian thu mau tu
thang 2 nam 2023 dén thang 12 nam 2023 ¢ cac
tinh phia Bac mién Trung (Nghé An, Ha Tinh,
Quang Binh, Quang Tri).

Bang 2. Bic diém hinh thai va phan loai

STT Tinh trang Ky hiéu Phan loai
1 Dang cay DC 1- bui; 3- ban go; 5- go
2 Tap tinh sinh truéng ST 1- thang dimg; 3- ntra dtng; 5- trai rong
3 Mat do canh MDC 3- thua; 5- trung binh; 7- day
4 Canh zic-zac CZZ 1- khong co; 9- c6
Bup: Mau 1a thit hai & giai doan “mot 1- trang nhat; 2- xanh vang; 3- xanh nhat;
5 . o BL2 ,
tom hai la 4- xanh; 5- xanh tia
6 Bup: Long trén tom BLT 1- khong co; 9- c6
7 Bup: Sac t6 antoxian & goc cuéng BST 1- khong c6; 9- co
) , 1- huong 1én; 3- hudong ra ngoai;
8 Thé phién la PLT )
5 huéng xuong
) 1- elip rat hep; 2- elip hep; 3- elip;
9 Hinh dang phién la PLD
4- elip rong
10 Cola PLS 1- nho; 2- trung binh; 3- 16n; 4 - khac
11 Phién 1a: Mtc do xanh PLX 3- nhat; 5- trung binh; 7- dam
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12 Phién 14: Hinh dang vét cat ngang PLC 1- 1om; 2- phang; 3- 16i

1- nhan hodc nhan it; 2- nhan vira;
13 Phién 14: Két cau bé mat phia trén PLMT

3- nhan nhiéu

14 Phién 14: Hinh dang chop 1a PLDC 1- ti; 2- nhon; 3- nhon mi
15 | Phién la: Muc d¢ luon séng chtamépla| PLLS 1- khong c6 hodc it; 2- trung binh; 3- nhiéu
16 Phién 14: Hinh dang phan goc 1a PLDGL 1- nhon; 2- t; 3- non cut
17 Phién 14: Mtc d6 khia rang cua PLK 3- néng; 5- trung binh; 7- sau
18 Hoa: Chiéu dai cuong HDC 3- ngan; 5 trung binh; 7- dai
19 |Hoa: Sac t6 antoxian mat ngoai dai hoa HST 1- khong co, 9- co
20 Puong kinh hoa HDK 1- <3,0 cm; 2- B,i; 45,?0(::1; 3-4,1-5,0 cm;
21 Mau canh hoa trong HMC 1- hoi xanh; 2- trang; 3- hong
22 Vi tri @du nhuy lién quan téi nhi hoa HN 1- duwdi; 3- ngang; 5- & trén

Céc thi nghiem vé chi thi phan ti duoc thuc
hién trong Phong thi nghiém Cong nghé sinh hoc,
Khoa Nong hoc, Truong Pai hoc Nong Lam, Dai
hoc Hué. Tach ADN tir 14 ché tuoi theo phuong
phap CTAB [10] c6 diéu chinh. ADN sau khi tach
duoc do nong do & may quang phd. St dung 8 moi
RAPD @é danh gia da dang di truyén ctia cac mau
ché thu thap, bao gém cac mdi: OPAKI5,
OPAW10, OPAD14, OPE18, OPAT08, OPAW(7,
OPAX07, OPW13. Trinh tw moi va chu trinh phan
tng PCR theo Valdemar va cs (2004) [11]. Tam
moi nay duoc kiém tra voi 3 mau ADN chon loc
truée khi st dung cho toan b6 thi nghiém. San
pham phan ung PCR duoc chay trén gel agarose
1,5% va dién di trong khoang 40 - 50 phut & 100V.
Tai moi locus, néu cé xuat hién cac bang san pham
khuéch dai sé duoc danh s6 “17, néu khong xuat
hién bang khuéch dai sé duoc danh s6 1la “0”. So
lieu & dang ma tran nhi phan sé duoc dung dé lap
cay pha he. He s6 da dang (PIC - Polymorphic
Information Content) duogc tinh theo phuong phap
ctua Weir (1996) [12].

Xir Iy s6 liéu: Phan tich thanh phan chinh -
PCA (Principal component analysis) duoc st dung
dé danh gia bién dong cta cac dic diém hinh thai
gitta cac ca thé nghién ctru va phuong phap phan
tich cum duoc tién hanh trén phan mém Rstudio;
st dung package “factoextra” cho phan tich PCA,
package “cluster” cho phan tich cum.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. biac diém vé hinh théi ctia cic mau thu
thap

Két qua & bang 3 cho thay, cac mau giong che
thu thap duoc phan 16n 1a dang cay go (54,8%),
sinh truéng thuoc dang thang ding (38,7%) va ntta
ding (48,4%), mat do canh day 1a chii yéu (64,5%).

Céac mau giong cheé nghién ctru thuoc nhom
che hai 14 twoi dé nau nudc uong. Tuy nhién, tinh
trang bup ciing thé hién su sai khac. Quan sat mau
14 thir 2 cta bup ché cho thay, cac giong chu yéu la
mau xanh vang (54,8%), sau d6 dén xanh tia
(22,6%), mau xanh va xanh nhat chiém ty 1é it hon,
lan luot 1a 12,9 va 9,7%. Cac mau giong che thu &
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tinh Quang Tri déu khong c6 sic t6 antoxian & goc
cudng, tuy nhién mot sé6 mau che thu ¢ tinh Nghe
An, Ha Tinh, Quang Binh c6 sic t6 antoxian & goc
cu6ng. Hau hét cac mau thu thap déu c6 long trén
tom (90,3%), nhung 1ong thua va ngan, khac véi
giong ché Shan [13] va cac dong cheé lai c6 mat do
long tuyét & bup nhiéu [14].

Tinh trang vé 14 1a diac diém quan trong dé
phan biét nhanh cac loai/giong [15], [16]. Mau
giong cheé thu thap déu cé thé phién 14 huéng lén
(54,8%) va huéng ra ngoai (35,5%), chi c6 2 mau
thu thap ¢ tinh Nghé An va 1 mau ¢ tinh Ha Tinh
c6 thé 14 huéng xudng. Hinh dang phién 14 cua
cac mau thu thap kha da dang, phd bién nhat la
elip hep (54,8%), ti€p dén 1a elip (29%) va elip rat
hep (16,1%). Két qua nay khac voi két qua nghién
ctru ctia Tran Thi Ngoc Diép va cs (2022) khi
quan sat hinh dang 14 cia mot s6 dong che lai thi
co la la dang trung [14]. C& 1a thuoc nhom trung
binh va khac (45,2%). Tinh trang 14 thé hién su da
dang cao & cac mau giong trong nghién cttu nay

la mirc @0 xanh cua 14, hinh dang chop 14, két cau
bé mat phia trén cta 14 va mtc do khia rang cua
cta mép la.

Hoa la mot trong nhting tinh trang dac trung
clia giong. Két qua nghién ctru nay cho thay,
chiéu dai cudng hoa ciing thé hién sy khac nhau
gitta cac mau nghién ctru. Nhom mau thu thap &
tinh Nghé An c6 chiéu dai cuéng hoa thuéc nhom
trung binh va dai, & tinh Quang Binh thudéc nhom
ngan va dai. Chiéu dai cuong hoa la trung binh
duoc quan sat toan bo mau ¢ tinh Quang Tri.
Trong khi do, & tinh Ha Tinh, quan sat thdy ca 3
nhom (chiéu dai cuéng hoa ngan, trung binh va
dai). Mau canh trong va vi tri dau nhuy lién quan
t6i nhi hoa ciing thé hién sy da dang. Phan lon
cac mau thu thap khong c6 sic t6 antoxian mat
ngoai dai hoa (61,3%). Trong 22 tinh trang nghién
ctu, chi co6 1 tinh trang canh zic-zac 1a khong cé
st khac biét trong tat ca cac mau giong duoc thu
thap.

Bang 3. Phan nhom tinh trang va ty 1& % cac mau cheé thu thap

Phan nhom tinh trang Ty le %) Phan nhom tinh trang Ty 1e (%)

Dang cay Phién I4: Hinh dang vét cat ngang

Bui (1) 194 Lom (1) 32,3
Ban g6 (3) 25,8 Phang (2) 98,1
Go (5) 54,8 Loi (3) 9,7

T4p tinh sinh truong Phién I4: Két cau bé mat phia trén
Thang ding (1) 38,7 Nhan hodc nhan it (1) 64,5
Ntra dung (3) 48,4 Nhan vtra (2) 22,6
Trai rong (5) 12,9 Nhan nhiéu (3) 12,9

Mat do canh Phién I4: Hinh dang chdp 14

Thua (3) 12,9 Tu (1) 29,0
Trung binh (5) 22,6 Nhon (2) 38,7
Day (7) 64,5 Nhon mii (3) 32,3
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Canh zic-zac Phién la: Mitc do Iion song cua mép Id
Khong c6 (1) 100 Khong co6 hoac it (1) 67,7
Co (9) 0 Trung binh (2) 29,0
Bup: Mau /4 thir hai é{{ai doan “mot tom Nhiéu (3) 32
hai I4
Trang nhat (1) 0 Phién I4: Hinh dang phéan goc 14
Xanh vang (2) 54,8 Nhon (1) 51,6
Xanh nhat (3) 9,7 Tu 2) 452
Xanh (4) 12,9 Noén cut (3) 3,2
Xanh tia (5) 22,6 Phién l4: Mitc do khia rdang cua cia mép I
Bup: Long trén téom Nong (3) 32,3
Khong c6 (1) 9,7 Trung binh (5) 484
Cé (9) 90,3 Sau (7) 194
Buip: Sac t6 antoxian ¢ goc cuong Hoa: Chiéu dai cuong
Khong c6 (1) 67,7 Ngin (3) 12,9
C6 (9 32,3 Trung binh (5) 32,3
Thé phién l4 Dai (7) 54,8
Huong lén (1) 54,8 Hoa: Sac t6 antoxian mat ngoai dai hoa
Huong ra ngoai (3) 35,5 Khong c6 (1) 61,3
Huoéng xuong (5) 9,7 Co (9 38,7
Hinh dang phién I3 Puong kinh hoa
Elip rat hep (1) 16,1 <3,0cm (1) 0
Elip hep (2) 54,8 3,1-4,0cm (2) 32,3
Elip (3) 29,0 41-5,0cm (3) 61,3
Elip rong (4) 0 >5,0 cm (4) 6,5
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Cola Mau canh hoa trong
Nho (1) 0 Hoi xanh (1) 35,5
Trung binh (2) 452 Trang (2) 48,4
Lon (3) 9,7 Hong (3) 16,1
Khac (4) 45,2 Vi tri ddu nhuy lién quan toi nhi hoa
Phién I4: Mitc do xanh Duéi (1) 25,8
Nhat (3) 16,1 Ngang bang (3) 61,3
Trung binh (5) 45,2 Trén (5) 12,9
bam (7) 38,7

3.2. Phan tich thanh phan chinh (PCA)

Phan tich thanh phan chinh thuong duoc st
dung dé xtr ly da bién hodc phan tich da bién
nham don gian hoéa cac bién quan sat, danh gia vé
do bién dong va sy dong gop cua cac tinh trang
vao murc do khac biét ctia cac ca thé nghién ctu
[17], [18]. Két qua & bang 4 cho thay, ngoai trir

PCA9 va PCA10 thi 8 thanh phan chinh dau tién
(ttr PCAL1 - PCAS8) déu c6 gia tri riéng (eigenvalue)
16n hon 1,0, chiém 76,11% téng phuong sai. Trong
d6, thanh phan 1 (PCA1l) va thanh phan chinh 2
(PCA2) c6 phuong sai 16n nhat, 1an luot 1a 17,66%
va 13,27%.

Bang 4. Két qua phan tich PCA hinh thai che

Thanh phén chinh (PCA) ((;Z glivr;iile% Phan trérrz%p;huong sai Phé}lrllytrféz E:;rl(;’réi s?(;))tich
PCA1 3,71 17,66 17,66
PCA2 2,79 13,27 30,92
PCA3 2,26 10,75 41,67
PCA4 1,74 8,28 49,95
PCA5 1,60 7,63 57,58
PCA6 1,52 7,24 64,83
PCA7 1,26 5,99 70,81
PCAS8 1,11 5,29 76,11
PCA9 0,95 4,53 80,63

PCA10 0,91 4,34 84,98
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Su khac biét tir PCA1 chu yéu duoc xac dinh
boi dic diém buap (mau la thir 2, sic t6) va mat
tréen phién 14. Nghién ctru ctua Lingaiah va cs
(2011) [15] cho thdy, mau sac & chéi la mot trong
nhitng thanh t6 chinh déng gop cao khi phan tich
PCA. Su khac biét tit PCA2 cht yéu duoc xac
dinh boi dac diém than canh va co 14 (Bang 5).
Két qua nay cing tuong tu két qua nghién ctu

cua Montahae va cs (2023) [19], khi danh gia su
da dang cta 30 nguon gen cay ché & phia Nam
vung bién Caspian da cho thdy mot s6 tinh trang
nhu ¢ 14, dang 14 c6 sy khac nhau nhé khi phan
tich PCA. Diéu nay da giup nghién ctu xac dinh
duoc nhing dac diém hinh thai quan trong trong
mo ta vé hinh thai cing nhu danh gia da dang ctia
cay che.

Bang 5. Déng gép ctia cac dic diém hinh thai nghién ciru vao 8 thanh phan chinh

Thanh phan chinh
Tinh trang PCA1 | PCA2 | PCA3 | PCA4 | PCA5 | PCA6 | PCA7 | PCAS8

DC 0,09 0,06 0,02 0,03 0,07 0,03 0,06 0,06
ST 0,03 0,11 0,02 0,05 0,05 0,03 0,19 0,03
MDC 0,01 0,15 0,03 0,00 0,02 0,05 0,07 0,01
BL2 0,15 0,02 0,01 0,00 0,00 0,07 0,02 0,01
BLT 0,03 0,04 0,02 0,05 0,02 0,16 0,11 0,01
BST 0,13 0,05 0,00 0,02 0,01 0,01 0,01 0,02
PLT 0,05 0,01 0,00 0,05 0,00 0,07 0,36 0,01
PLD 0,00 0,00 0,31 0,04 0,00 0,03 0,02 0,01
PLS 0,01 0,12 0,03 0,08 0,01 0,00 0,00 0,10
PLX 0,00 0,09 0,00 0,01 0,11 0,11 0,00 0,04
PLC 0,00 0,08 0,05 0,12 0,02 0,02 0,00 0,08
PLMT 0,16 0,06 0,01 0,00 0,04 0,00 0,00 0,01
PLDC 0,10 0,04 0,02 0,01 0,10 0,08 0,00 0,00
PLLS 0,04 0,00 0,15 0,00 0,00 0,14 0,00 0,00
PLDGL 0,00 0,00 0,12 0,02 0,05 0,00 0,01 0,28
PLK 0,01 0,03 0,09 0,00 0,11 0,00 0,03 0,15
HDC 0,00 0,04 0,03 0,05 0,10 0,08 0,03 0,06
HST 0,02 0,01 0,01 0,24 0,11 0,04 0,01 0,00
HDK 0,01 0,02 0,04 0,13 0,13 0,04 0,01 0,00
HMC 0,05 0,07 0,04 0,09 0,02 0,00 0,04 0,00
HN 0,11 0,01 0,01 0,00 0,01 0,05 0,00 0,12
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Cic diém thu thip méu

A Tinh Nghé An (CNA)
@ Tinh [1a Tinh (CHT)

W Tinh Quang Binh (CQB)
-+ Tinh Quang Tri (CQT)

o
Comp.1

Hinh 1. Biéu @b t4n xa ctia 31 mau nghién ctru trén 2 thanh phan chinh dau tién

Trong céc chi tiéu vé hinh thai, dac diém bup
(mau 14 thi hai trén bup - BL2, sac to bap - BST)
va két cau bé mat phia trén cta phién 1a (PLMT)
clia cac mau nghién ctru c6 déong gép cao nhat vao
thanh phan chinh 1 (PCAl). Trong khi do, dic
diém than canh (mat do canh - MDC, tap tinh sinh
truong - ST) va co 14 (PLS) c6 su dong gop cao
nhat vao thanh phan chinh tht 2 (PCA2) (Bang 5).
Lingaiah va cs (2011) [15] ciing cho rang, mau sic
& bup la mot trong nhitng thanh t6 chinh déong gop
cao khi phan tich PCA. Nghién cttu ctia Kottawa-
Arachchi va cs (2024) [20] trén 171 mau che duoc
thu thap & Sri Lanka va An D¢ cting ghi nhan su
dong gop quan trong cta cac dac diém vé bup
(long to, sdc t6) va 14 (rang cua & mép 14, mau 14
truong thanh) vao su phan cac nhom khac nhau
cua cac dong che.

Khi xem xét biéu do phan tan cta 31 mau che
duoc thu thap tai 4 tinh Bac mién Trung trong 2

SCHTI-3
aCHT
SIS
LCHL 2
ACHL -3

= =

|
I
O R

CHT 12

1000bp

750bp
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thanh phan chinh dau tiéen (PCA1, PCA2) cho
thay, c6 su phan tan ctua cac mau thu thap, tuy
nhién khong quan sat thdy su khac biét ro rang
gitta cac mau giong thu & 4 tinh khac nhau (Hinh
1). Nghién ctu cta Kottawa-Arachchi va cs
(2024) [20] ciing cho ring, khong cé su phan
nhom ro rang trén biéu do6 tan xa cta cadc mau
ché An Po, tuy nhién khi phan tich cung véi cac
mau che Han Quoc thi che tir 2 nuwoc nay lai phan
nhém ro rang.

3.3. ba dang di truyén dua vao chi thi phan tir
RAPD

San phdm PCR dién di trén gel agasore 1,5%
duoc quan sat va danh gia cac bang da hinh (Hinh
2). Ttr 8 moi, da chon duoc 11 chi thi dé danh gia
s da dang. Trong d6, chi thi OPAX07_400 c6 8
alen da hinh, hé s6 da dang PIC 1a 16n nhat (0,310)
(Bang 6).

b.
Hinh 2. San phidm PCR dién di ctia méi OPAD14 (a) va OPAWO7 (b) trén gel agarose 1,5% M
Ghi chu: Marker 1kb; dau * thé hién band da hinh.
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Bang 6. Tong s6 alen xuat hién va PIC ctia cac chi thi

STT Chi thi Téng s6 alen da hinh He so PIC
1 OPAK15_750 2 0,113
2 OPAW10_750 2 0,113
3 OPAD14_1400 3 0,160
4 OPE18_800 4 0,200
5 OPAT08_1000 2 0,113
6 OPAW07_500 3 0,160
7 OPAW07_1100 5 0,234
8 OPAXO07_400 8 0,310
9 OPAX07_750 7 0,289
10 OPW13_750 4 0,200
11 OPW13_1300 2 0,113

1,0

0.8

06

04

02

0,0

cQT3-1
cQT1-1
cQB1-2

o ol e e s

ffffff

CHT4-2
cQr2-1
cQr3-2
CNAg-1
CHT2-1
CHT24
CQB3-1
€cQB3-2
CNAB-1
CNA5-1 |

Hinh 3. Cay pha hé ctia 31 mau ché thu thap

Hinh 3 thé hién moi quan hé di truyén ctia cac
mau nghién ctru. Cac mau che thu thap chia thanh
3 nhém: Nhom I bao gém 21 mau giong duoc thu
thap ca 4 tinh 1a: Nghé An (9 mau), Ha Tinh (6
mau), Quang Binh (3 mau), Quang Tri (3 mau).
Nhom nay thu thap & ving go doi, trung du va
déng bang. Cac mau trong nhém nay thudoc nhém
dang cay g6 va ban go, than dang thing dimg va
ntra dimg (trir CNAS-1, CHT3-2), hau hét 1a c6 long

trén tom (trt CQB1-1 va CQB1-2), phia trén la
nhan it dén nhan vira. Nhom II chi ¢6 2 mau 1a
CHT4-2 va CQT2-1, déu duoc thu thap & ving go
déi thuoc huyén Vit Quang, tinh Ha Tinh va huyén
Cam L9, tinh Quang Tri. Hai mau nay déu khong
c6 sic t6 & buap va hoa, thé phién 14 huéng ra
ngoai, vi tri dau nhuy trén nhi hoa. Nhom III c6 8
mau giong nhung ciing dugc thu thap tir 4 tinh,
trong d6: Tinh Nghé An (3 mau), Ha Tinh (2 mau),
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Quang Binh (2 mau), Quang Tri (1 mau). Nhom
nay c6 tap tinh sinh truéng thuoc nhéom thing
dimg va ntra ding, mat do canh tir trung binh dén
day, thé phién la déu hudng léen (trt CNA9-1,
CHT2-1), c& 14 hau hét 1a trung binh.

Nhu vay, trong ca 3 nhom khong c6 nhom nao
la mot tinh riéng biét, tuong tur voi két qua ¢ hinh 1,
dua vao su phan tan ctia cac mau thu thap cho thay,
khong co su khac biét ro rang gitta cAc mau giong
thu & 4 tinh khac nhau. Nhu vay, c6 thé thiy rang,
cac mau giong che thu thap & 4 tinh déu co6 moi
quan hé di truyén voi nhau, diéu nay la phu hop vi 4
tinh nay c6 vi tri dia Iy gan nhau, la giong dia
phuong nén nguoi dan dé dang trao d6i, buon ban.

4. KET LUAN

31 mau ché duoc thu thap tit 4 tinh (Nghé An,
Ha Tinh, Quang Binh, Quang Tri) da co su sai
khac vé mat hinh théai. Trong s6 22 tinh trang
nghién cttu, chi cé tinh trang canh zic-zac 1a khong
¢o su sai khac gitra 31 mau nghién ctru. Phan tich
PCA cho thay, 8 thanh phan chinh dau tién ctia 22
tinh trang c6 gia tri riéng lon hon 1. Hai thanh
phan chinh diu tién chiém 30,92% téng phuong
sai. Tir @6 da xac dinh mot s6 dac diém quan trong
trong mo ta hinh thai ctia cay ché nhu: Sac t6 bup,
than canh, co 1a. Phan tich moi quan hé di truyén
ctia cac mau che thu thap duoc bang chi thi RAPD
duoc chia thanh 3 nhém, trong d6 nhém I va nhom
III chiém wu thé, hién dién cac mau thu duoc & ca
4 tinh. Dua vao cac tinh trang hinh thai thé hién su
phan tan ctia cac mau thu thap va phan tich da
dang di truyén bang chi thi phan t&t déu cho thiy,
khong c6 su khac biét ro rang gitta cdc mau giong
thu & 4 tinh. Diéu nay thé hién cac mau giong che
thu thap c6 quan hé di truyén gan gai voi nhau.
Két qua nghién ctru da dong gop vao viec danh gia
ngudn gen cay ché & khu vuc Bac mién Trung.
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STUDY OF GENETIC DIVERSITY OF TEA (Camellia sisnesis (L.) O. Kuntze) COLLECTED AT SOME
PROVINCES OF THE NORTH CENTRAL REGION
Phan Thi Phuong Nhi!, Duong Thanh Thuy’, Nguyen Van Thinh!
!University of Agriculture and Forestry, Hue University
Summary

The study was conducted of 31 tea accessions collected from 4 provinces in the North Central
region, including Nghe An, Ha Tinh, Quang Binh and Quang Tri provinces in 2023 to evaluated
the morphological characteristics and genetic relationship. The traits were described based on
the National technical regulation on testing for distinctness, uniformity and stability of tea
varieties and International plant genetic resource Institute. Eight RAPD primers were used to
assess the genetic diversity. The results showed that the accessions collected almost had
morphological differences. Principal component analysis indicated that the first eigth principal
components of 22 traits had eigenvalues greater than 1, of which the first two principal
components were 30.92% of the total variance. Some phenotypes such as young shoot colour,
stem and branch and leaf size significantly contributed to the differences, which were important
characteristics in describing the tea plant morphology. Genetic relationship analysis of the
collected tea accessions was divided into three groups, in which the group I and III were
dominantly presenting, the samples that collected from 4 provinces. This indicated that the
majority of collected tea accessions had close genetic relationship. The results contributed to the

evaluation of genetic resources of tea in the North Central region.

Keywords: 7ea, diversity, morphological, principal component analysis, trait.
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TUYEN CHON VI KHUAN KHONG LUU HUYNH MAU TiA
KHANG MAN VA ARSEN
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Truong Thoai My, Nguyén Qudéc Khuong®, Nguyén Thi Thanh Xuan* "
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TOM TAT

O nhiém arsen (As) ciing nhu xam nhap man dang tré thanh vin dé moi truong va stc khoe cong
dong & mot s6 noi & dong bang song Ctru Long. Nghién citu danh gia cac ching vi khuin quang
duong khong luu huynh mau tia (PNSB) c6 kha nidng sinh truéng trong moéi truong main va
nhiém As dé c6 thé ung dung han ché tac hai ctia man va As. Nghién ctu thuc hién céac thi
nghiém danh gia sinh trudng cta cac ching PNSB trong diéu kién: (1) nhiém man 1% Na*, (2)
doc chat As* 110 ppm, (3) doc chat As™ 200 ppm, (4) kha nang san sinh Exo Polymerric (EPS) va
sinh khoi. Trong diéu kién man, cac ching PNSB sinh truéng manh 1a S29, W10, W14, W15,
W22, W25, W29, W31, W4.3, W44, W47 (0,94 - 1,53 mg/L). Trong moi truong cé doc chat As* cac
ching PNSB W14, W15, W25, W31, W 4, W4.3, W47 tang truong manh (2,36 - 2,74 mg/L). PNSB
sinh treong kém trong moi truong co doc chat As®. Cac ching PNSB c6 kha nang tao EPS trong
khoang 0,95 - 3,08 mg/L. Két qua nghién ctru cho thdy, cac ching PNSB c¢6 kha niang tmg dung

trong cac chién luoc giam thiéu 6 nhiém As va nhiém man.

Tt khoa: Arsen, man, vi khuan quang duong khong luu huynh mau tia (PNSB).

1. DAT VAN DE

O nhiém Arsen (As) trong dat va nudc da trd
thanh mot van dé nghiém trong c6 anh huong xau
dén stc khoe & nhiéu quoc gia trén khap thé gioi.
As luu ton trong thttc an va nuéc uong dan dén su
gia tang rii ro vé méic bénh ung thu & nguoi [1]. O
déng bang song Ctru Long, 6 nhiém As da tim thay
trong nuéc ngam [2], vung ven song Tién, song
Hau va bong Thap Muoi [3]. Bén canh 6 nhiém
As, tinh trang nudc bién xaAm nhap sau vao dat lién
trong mua kho xuat hién ngay cang sém, nghiém
trong va tang dan trong nhitng nam gan day da
gay thiét hai nang né do6i voi nén nong nghiép cua
nuoc ta, anh huong truc tiép toi doi song ctia nguoi
nong dan, du bao kha nang seé tiép tuc va dién bién
phtc tap trong nhitng nam tiép theo [4].

Vi khu4n khong luu huynh mau tia (PNSB)
la vi khudn c6 kha nang c6 dinh dam va hoa tan

lan [5, 6]. Mot s6 nghién ctru & Viet Nam bé sung
PNSB két hop giam phan dam, phan lan vo6 co ma
van dam bao niang suat cay trong [7, 8]. Bén canh
d6, PNSB con c6 kha nang cung cap cac chat kich
thich tang trudng cho cay trong, cai thién su nay
mam cua hat giong [9], giam doc chat As, Hg, Pb
hap thu vao cay va han ché tac hai ctia man [10,
11]. Vi vay, nghién ctu tuyén chon PNSB c6 kha
niang khang man va As duoc thuc hién nham tim
ra cac chung vi khuidn dé co thé ung pho xam
nhap man va 6 nhiém As & déng bang song Cilru
Long.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién citu

Vat liéu: 32 ching PNSB da duoc phan lap tu
dat canh tac lua tom va leu trix tai Treong Pai hoc
An Giang. As*: Dang bot, cong thic héa hoc:
NaAsQO,, do tinh khiét 57,67%. As* c6 cong thic
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Na,HAsO,.7H,0, do tinh khiét 24,01% va mudi
NaCl c6 do tinh khiét 99,9%. Nghién ctru duoc thuc
hién tai Truong DPai hoc An Giang tir thang
10/2019 dén thang 01/2020.

2.2. Phuong phap nghién ctru

221 Tuyén chon vi khuidn PNSB trong moi
trirong man

Thi nghiém dugc bo tri theo kiéu hoan toan
ngau nhién, moéi dong vi khudn bo tri trong mot
ong nghiém (nghiém thtc) twong tmg mot lan lap
lai, c6 4 1an lap lai. Thi nghiém tuyén chon 32 vi
khudn voi néong do 1% Na* duoc thuc hién: 1,0 mL
huyén phu vi khudn PNSB (néng do 0,5 mg/L)
thém vao 9 ml moéi truong BIM da duoc bd sung
mudi c6 nong do Na* 1%. Thi nghiém duoc u trong
hai diéu kién vi hiéu khi c6 chiéu sang (vi hiéu khi
sang) va hiéu khi t6i & nhiét do phong (29 + 2°C).
Sau 72 gid nuoi cdy, cac mau duoc do mat sé bang
may do quang phé UV - vis & budc séng 660 nm.

222 Tuyén chon vi khuan PNSB trong moi
truong chita doc chat As3

Thi nghiém duoc bo tri twong tw nhu thi
nghiém & muc 2.2.1 nhung b sung As* hodc
khong bé sung As*. Thi nghiém gém 12 ching
PNSB chon ttr thi nghiém & muc 2.2.1.

2.2.3. Tuyén chon vi khudn trong moi truong
chita doc chat As5

Thi nghiém bé tri twong tu muc 2.2.1, nhung
b6 sung 20 Omg/L As™. Thi nghiém gém 12 ching
PNSB chon ttr thi nghiém & muc 2.2.1.

24. Khao siat kha nang san sinh Exo
Polymerric (EPS) va sinh khéi ctia PNSB

24.1. Sinh khoi

Thi nghiém gém 12 ching PNSB chon tir thi
nghiém & muc 2.2.1. Mdi ching vi khu4n duoc nuoi
trong chai gdm 10 mL huyén phu vi khudn PNSB va
90 mL moi truong BIM trong hai diéu kién: Vi hiéu
khi sang va hiéu khi t6i, diéu kién nhiét do phong
(29 + 2°C). Sau 72 gi® nuoi cay, ly tam dé thu sinh
khoi: Ly tam trong 10 phut & toc do 5.000
vong/phut. Thu phan sinh khoi lang bén dudi duoc
say kho & nhiét do 70°C dén khi khoi luong khong
déi. Phan dich ndi duoc tach cho vao chai thiy tinh
chiu nhiét dé do EPS & budc tiép theo.

2.4.2. Khd nang san sinh EPS

Phan dich ndi vi khudn duoc tron voi 200 mL
con tuyét doi (1am lanh 4°C) va 1 lanh -20°C trong
24 gio. Phan két tinh chinh 1a EPS, ly tam lanh
trong 5 phut voi toc do 5.000 vong/phut dé thu
duoc EPS, tiép tuc say kho va can.

2.5. Phan tich dir lieu

St dung phan mém SPSS 16.0 dé phan tich
phuong sai (ANOVA) va st dung phuwong phap
kiém dinh Duncan & muc y nghia 5% dé danh gia
su khac biét gitta cac nghiém thtc.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tuyén chon PNSB trong méi truong man
Na"1%

Bang 1. Anh huéng Na* dén sinh truong (mg/L) ctia PNSB, 72 gir sau nudi cdy

STT Vi khuin Vi hiéu khi sang Hiéu khi toi
1 W9 0,41% 0,93*4
2 W7.1 1,14° 0,49°<
3 W58 1,16* 1,207
4 W51 0,88" 0,18¢
5 W5 1,35% 0,41°<d
6 W47 1,30% 0,91+
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7 W44 1,15 0,90
8 W40 0,85 0,374
9 W4.3 1,53 1,16
10 W4 1,54 0,604
11 W4.1 0,89 0,97+
12 W38 0,79 0,52"<
13 W36 0,94 0,584
14 W3l1.1 0,75 1,01
15 W3l 1,21* 0,95*¢
16 W29 1,16 1,56

17 W28 1,14 0,60
18 W27 0,74° 0,29
19 W25 1,09® 1,29°
20 W24 0,58™ 0,47
21 W22 1,43 0,94*¢
22 W19 0,68™ 0,46
23 W17 1,10° 0,55
24 W15 1,18® 1,09*
25 W14 1,42 0,96
26 W13 1,42° 0,69
27 W10 1,01 1,27
28 W1 1,43 0,414
29 S69 0,98 0,324
30 S56 0,41 0,59
31 S29 1,35 0,96*
32 S70 1,21* 0,554

F > >
Ccv 16,3 22,1
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Két qua cho thdy, sinh trueong cta cac chiung
PNSB trong moi truong man Na* 1% khac biét c6 y
nghia thoéng keé. Cac ching sinh truéng manh

3.2. Tuyén chon PNSB trong moéi truong cé
doc chat As*

Két qua thi nghiém cho thdy, su ting truong

trong ca hai diéu kién nuoi cdy hiéu khi toi va vi
hiéu khi sang gom: S29, W10, W14, W15, W22,
W25, W29, W31, W4.3, W44, W47 (0,94 - 1,53
mg/L) va W4 sinh truong tot trong diéu kién vi
hiéu khi sang: 1,54 mg/L (Bang 1). C6 hai chiing
PNSB khong ting trudng trong moi truong man &
diéu kién vi hiéu khi sang: W9 va S56 nhung c6
dén 8 ching vi khudn khong tang truéng trong
diéu kieén hiéu khi téi (< 0,5 mg/L) 1a W7.1, W51,
W5, W40, W27, W24, W19, W1.

Béng 2. Anh hudng ctia As* dén sinh truéng (mg/L) ciia PNSB, 72 gi¢r sau nuéi cdy

ctia cac chung vi khudn c6 su hién dién cta doc
chat As* trong diéu kién vi hiéu khi sang tir 1,35 -
2,74 mg/L, khac biét y nghia thong ké (Bang 2,
hinh 1).

Trong diéu kién hiéu khi toi, c6 As* vi khuin
tang truong khac nhau tir 0,83 - 2,00 mg/L. Dac
biét, cac chung W4, W4.3, W14, W15, W25, W31,
W47 ting trudng trong moi truong cé doc chat
As* twong duong v6i khong c6 As™.

Vi hiéu khi sang Hiéu khi toi
Vi khuin
As* Khong As* As* Khong As*
S29 1,57% 2,52 1,020 2,32
W10 1,72¢de 2,35+ 0,83¢ 1,914
W14 2,37+ 2,74% 1,35*¢ 1,41%¢
W15 2,48 2,73% 1,58*¢ 2,21%¢
W22 1,57% 2,56™ 1,43*¢ 1,63*¢
W25 2,36%4 2,94% 1,60 1,82%¢
W29 1,96>¢ 2,28+ 1,17¢d 1,78*¢
W31 2,36%4 2,96° 1,15% 0,07*
W4 2,36%cd 2,43%¢ 1,29 2,31%
W4.3 2,71 2,87 1,59*¢ 1,974
W44 1,91 1,21°¢ 2,00 1,23
W47 2,74% 2,46™ 1,55*¢ 2,36
CV% 274 24,2
F(VK) *ox *ox
F(As) ns *k
F(VK*As) *ox *ox
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S29 W22

g S

—

WI0 w44 W29 WI4 W31 W4 W25 WI5 W43 /W47

&,

Hinh 1. Sy ting trieong ciia PNSB trong méi treong As* trong diéu kién vi hiéu khi sang,
72 gidr sau nubi cdy
3.3. Tuyén chon PNSB trong moéi truong cé

doc chat As™

C6 sur khac biét y nghia thong ke gitta cac chiing
PNSB trong moi truong c6 doc chat As5* trong ca
hai diéu kién vi hiéu khi sang va hiéu khi t6i.

Trong diéu kién vi hiéu khi sang, hau hét cac
ching PNSB khoéng tang truong trong moi truong
c6 As™. Trong diéu kién hiéu khi toi, ching S29,
W25 va W47 tang truéng trong moéi truong cé doc
chat As* tuong duong trong moi truong khong co6
doc chat As™ (Bang 3).

Béng 3. Anh hudng ctia As™ dén sinh truéng (mg/L) ciia PNSB, 72 giér sau nuéi cdy

Vi khudn Vi hiéu khi sang Hiéu khi toi
As™ Khong As™ As™ Khong As™
S29 0,43" 0,82¢h 0,69 0,83*
W10 0,04' 1,30% 0,03¢ 0,53%¢
W14 0,23 1,12¢ 0,30 0,49
W15 0,114 1,86 0,37¢ 0,32
W22 0,21 1,51 0,45" 0,42"¢
W25 0,30 0,61M 0,56%¢ 0,58
W29 0,05' 1,44 0,34 0,43
W31 0,04' 1,24%f 0,43 0,41%¢
W4 0,134 0,65" 0,42 0,34
W4.3 0,128 1,68 0,39 0,35°
W44 0,371 0,99 0,38 0,50
W47 0,07" 2,37 0,83? 0,44"
CV% 15,09 16,29
F (VK) ok ok
F(As) *x ns
F(VK* As) ok .
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3.4 Danh gia kha ning tiét EPS va sinh khdi
cua PNSB

Luong sinh khoi duoc tao ra boi cac ching vi
khuén trong khoang 0,45 - 1,91 mg/L ¢ diéu kién

3,0

Sinh khéi (mg/L)
= h=] A g H
(=] i (=] w
<o '_' : -
'}0 I

Sinh khoi (mg/L)
=3 = W o ot o H
o Lh (=] Lh o Lh
.}
|

nuoéi cdy vi hiéu khi sang va 2,04 - 2,82 mg/L &
diéu kién nuoi cay hiéu khi toi. Trong dé ching
W22 va W25 tao duogc sinh khdéi cao nhat trong
diéu kien hiéu khi t6i (Hinh 2).

3,0

Hinh 2. Sinh khéi ctia cac chiing PNSB trong diéu kién nudi cdy vi hiéu khi sang (A) va hiéu khi t6i (B)
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Hinh 3. EPS ctia cAc chiing PNSB trong diéu kién nuéi cdy vi hiéu khi sang (A) va hiéu khi tdi (B)

Ham luwong EPS do vi khuén tiét ra dao dong
tee 0,95 - 1,67 mg/L trong diéu kién vi hiéu khi
sang. Trong diéu kién hi€u khi toi, luong EPS tiét
ra dao dong tur 1,64 - 2,44 mg/L, trong d6 co 8
chiung dat trén 2 mg/L (Hinh 3).

3.5. Thao luan

Nhiéu két qua nghién ctu trudc day cho thay,
PNSB c6 kha nang han ché tich lay cac doc chat
nhu: Kim loai niang Al*, Fe**, Mn*, Cd, Hg [12 -
14]. Trong nghién cttu nay, 7 trong s6 12 ching
PNSB c6 kha nang sinh truong trong moi truong
c6 doc chat As* va 3 chang: S29, W25, W47 trong
moi treong co6 As”. Két qua nghién ctu cda
Panwichian va cs (2010) [15] cho thiay kha nang
khang As cta cac chiung PNSB la NW16 va
KMS24 c6 kha nang khang kim loai nang nhu: Pb,

Cu, Cd, Zn Na (3% NaCl) khi nuoi cay trong diéu
kién vi hiéu khi sang hoac hiéu khi t6i.

Két qua nghién ctru ciing cho thay, kha nang
san sinh EPS ctia mot s6 ching PNSB, cling voi sinh
treong manh trong méi truong man va tao ra EPS
cao, co thé do cac chat EPS lien két voi Na'. Theo
Nunkaew va cs (2015) [11], EPS Ia mot yéu t6 chinh
ma cac chiing vi khuan st dung dé lién két Na* cho
phép ching song sot trong néng do NaCl cao.

4. KET LUAN

Cac chiung PNSB: W14, W15, W25, W31, W4,
W4.3, W47 c6 kha nang sinh trudng tot trong moi
truong man va doc chat As* trong diéu kién vi
hiéu khi sang. PNSB sinh truéng kém trong moi
treong c6 doc chat As*. Cac chung PNSB c6 kha
nang tao EPS tir 0,95 - 3,08 mg/L.
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Cac chiing PNSB c¢6 kha ning sinh trueong tot
trong moi truong cé doc chat As, can duoc danh
gi4 hiéu qua trong diéu kién trong lua.
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SELECTION OF PURPLE NON-SULFUR BACTERIA RESISTANT TO SALINITY AND ARSENIC
Pham Van Quang’, Ly Ngoc Thanh Xuan!, Tran Chi Nhan!,
Truong Thoai My?, Nguyen Quoc Khuong?, Nguyen Thi Thanh Xuan*
!An Giang University, Vietnam National University Ho Chi Minh city
?Cultivation and Plant Protection Division, Cho Moi district, An Giang province
’Can Tho University
“‘Mekong University
Summary

Arsenic (As) contamination and saltwater intrusion are emerging as significant environmental
and public health concerns in certain regions of the Mekong delta. This study aimed to evaluate
the potential of purple non-sulfur photosynthetic bacteria (PNSB) strains for their ability to
tolerate and grow under saline and arsenic-contaminated conditions, with the prospect of
applying these strains in mitigating the adverse effects of salinity and arsenic pollution. A series
of experiments were conducted to assess the growth performance of various PNSB strains under
the following stress conditions: (1) salinity stress with 1% Na', (2) exposure to arsenite (As’") ata
concentration of 110 ppm, (3) exposure to arsenate (As’") at a concentration of 200 ppm and (4)
evaluation of exopolysaccharide (EPS) production and biomass accumulation. Under saline
conditions (1% Na'), several strains exhibited robust growth, including S29, W10, W14, W15,
W22, W25, W29, W31, W4.3, W44, W47, with biomass concentrations ranging from 0.94 to 1.53
mg/L. In the presence of As’* (110 ppm), strains W14, W15, W25, W31, W4, W4.3, W47
demonstrated significant growth, with biomass concentrations ranging from 2.36 to 2.74 mg/L.
However, PNSB strains generally exhibited limited growth in the presence of As*" (200 ppm).
EPS production among the tested PNSB strains ranged from 0.95 to 3.08 mg/L. These findings
suggest that specific PNSB strains possess promising capabilities for application in strategies
aimed at reducing arsenic contamination and the effects of salinity.

Keywords: Arsen, salinity, purple non-sulfur bacteria.
Ngay nhan bai: 8/01/2025

Ngay chuyén phan bién: 15/01/2025
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NGHIEN CUU TiNH HINH NHIEM GIUN MOC
VA GIUN BUA TREN DUONG TIEU HOA CHO
TAI DICH VU THU Y 586, THANH PHO CAN THO
Tran Van Thanh®*, Nguyén Thj Yén Mai!, Tran Ngoc Bich?

TOM TAT

! Trirong Cao dang Nong nghiép Nam bo
? Truong Pai hoc Can Tho
"Email- tvthanh@nbac.edu.vn

Nghién cttu duwoc thuc hién tir thang 10/2024 dén thang 2/2025 nham xac dinh ty 1é nhiém giun
moc va giun daa trén duong tieu hoa trén tat ca cac con cho & cac lira tudi khac nhau bang
phuong phap pht néi caa Willis tai Dich vu tha y 586, thanh phé Can Tho. Két qua cho thay, ty le
nhiém giun moéc va giun daa 1a 60,51% trén téng s6 choé khao sat 671 con. Ché & do tudi dudi 6
thang ty 1é nhiém bénh cao nhat 1a 76,44%, cho tir 6 - 12 thang tudi ty 1é nhiém bénh 1a 69,66% va
cho trén 12 thang ty lé nhiém bénh 1a 33,49%. Ché duoc nuoi nhot ty 1é nhiém bénh 1a 40,91%,
thap hon nhiéu so v6i ché nuéi tha (65,31%). Ché giong ngoai ty 1é nhiém nhiém bénh 1a 48,33%,
thap hon nhiéu so voi ché giong noi (77,30%). Khong co su khac biét vé ty 1é nhiém bénh ¢ cho
duc (62,39%) va cho cai (58,44%). Cho nhiém giun mdc, giun daia va dong nhiém ghép gitta giun
moc va giun daia cha yéu & cuong do thap (+). Tom lai, kha nang nhiém giun moéc va giun daa bi
anh hudng boi giong, do tudi, phuong thitc nuoi nhung khong bi &nh hudng boi yéu to gioi tinh.

Tir khoa: Giun mdc, giun dia, duong tiéu hod, cho.

1. BAT VAN BE

Trong s6 cac thu cung duoc nudi hién nay,
ché 1a con vat duoc lua chon hang dau, vi ching co
nhing dac tinh: Théng minh, nhanh nhen, trung
thanh... Ngoai muc dich lam canh, ch6 con nuéi
gitr nha, dan duong, ctru ho,... tham chi chung cé
thé tré thanh mot nguoi ban gan giai bén canh cha
ctia chung. Theo Nguyén Hotu Hung va Nguyén
Thi Chuc (2018) [1], ty 1é nhiém giun tron duong
tiéu hoa trén cho tai tinh Bén Tre, Kién Giang la
67,33% (xét nghiém phan) va 69,23% (mé kham).
Bénh khong gay chét nhanh hang loat nhu cac
bénh truyén nhiém nhung gay thiét hai khong nho
dén stc khoé cta tha cung. Phan 16n giun moéc va
giun daa ki sinh trén duwong tiéu hoa cho, chung
lay va canh tranh cac chat dinh duong, tiét doc to,
lam t6n thuong cac co quan nodi tang ma no cu try;
lam cho con vat ngay cang gay yéu, suy kiét, gidm
suc dé khang, gop phan gitip mam bénh ké phat.
Hai can bénh nay la nguén lay nhiém tiém tang tir
dong vat sang nguoi [2]. Tu thuc trang trén,

“Nghién cuu tinh hinh nhiém giun mdc va giun
dia trén durong tiéu hoa cho tai Dich vu Thu y 586,
thanh pho Can Tho" duoc tién hanh.

2. NOI DUNG, NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Noi dung nghién cttu

Xac dinh ty lé nhiém giun moéc va giun daa
trén duong tiéu hoa ché tai Dich vu Thua y 586,
thanh pho Can Tho.

2.2. béi tuong nghién ciru

Tat ca ché duoc mang dén kham va diéu tri
lan d@au tai Dich vu tha y 586, thanh phé Can Tho
(Giong, gidi tinh, phuong thitc nuoi, do tudi).

2.3. Thoi gian va dia diém nghién ctru

Nghién ctu duoc thuc hién tir thang 10/2024
dén thang 2/2025 tai Dich vu thu y 586, H2-26,
duong Bui Quang Trinh, phuong Pha Tht, quan
Caéi Rang, thanh pho Can Tho.

2.4. Phuong phép tién hanh

Tat ca ché duoc mang dén kham va diéu tri
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lan dau tai Dich vu tha y 586, thanh phé Can Tho
déu duoc kham, thu nhap thong tin ghi nhan vao
phiéu kham bénh, tim hiéu bénh st dua vao phiéu
khao sat ghi nhan tinh trang bénh va ghi nhan
giong cho, giéi tinh, phuong thic nuoi, tudi. Vé
giong, gioi tinh, phuwong thirc nuoéi va tudi duoc xac
dinh nhu sau:

Giong gom: Giong ché noi (ché ta) va giong
cho ngoai (gidng ngoai va cho lai).

Gioi tinh gom: Duc va cai.

Phuong thitc nuoi: Phan loai phuong thiic nuoi
tha va phuong thitc nuo6i nhot.

Do tudi: Dudi 6 thang tudi, tir 6 - 12 thang tudi
va trén 12 thang tudi.

2.5. Vit lieu diing trong nghién ctu

Dung cu va trang thiét bi: Gang tay, tam bong,
tai nilon, day thun, lo sach, 6ng hat nho giot hodc
ong tiém, kinh hién vi, coc thuy tinh... Cac vat liéu
can thiét trong chan doan va c6 dinh ché gom: Day
khop mom, day co dinh chd, can khoi luong, nhiét
ké, ban kham, bénh an, kinh hién vi, lam, lamen,
dung dich nuéc mudi bao hoa...

2.6. Phuong phap nghién ctru

2.6.1. Phurong phap ldy mau

Lay mau phan ché qua hau mon bing tim
bong. Sau khi thu thap mau phan, ddm bao rang
cac mau khong bi nham 1an véi nhau. Chi st dung
mau vat ro rang.

2.6.2. Phuong phdp kiém tra phan tim tring
cua Willis

Nguyén ly nuéc mudi bao hoa cé ti trong cao
hon ti trong ctia tring giun nén trimg giun sé ndi
lén trén mat nudc bao hoa, dinh vao mat lam kinh.

Cac buoc tién hanh:

L4y mau phan bang tim bong.

Cho nudc muéi bao hoa vao khoang 1/3 lo.

Dung tam bong da 1y mau phan khudy vao
trong lo nuwéc mudi bao hoa cho mau phan tan ra.

Nho ti€p dung dich nuéc mudi bao hoa vao
gan day lo, sau d6 vot bo ba ndi trén mat nudc.

Dung 6ng nho giot diéu chinh cho nudc muoi
bao hoa day miéng lo cho dén khi mat nudc hoi
vong len.

bay lam kinh lén miéng lo, dé yén trong 10
phut.

Lay lam kinh ra, day lamen lén va dem soi
duoi kinh hién vi véi vat kinh 10x va 40x. Tim
tring giun. Mau tim c6 trimg 1a mau duong tinh.

Xac dinh cuwong do nhiém: T cdc mau duong
tinh, tién hanh xac dinh cuong d0 nhiém giun
bang cach dém so tring giun ctia moéi loai giun
tron trén 3 vi truong kinh hién vi va tinh binh
quan, can ¢t vao so trimg binh quan trén vi truong
dé quy dinh cuong do nhiém. Néu co 1 - 3 trimg,
cuong do nhiém nhe (+); néu co 4 - 6 trimg, cuong
do nhiém trung binh (++); néu c6 7 - 10 trimg,
cuong do nhiém nang (+++); néu c6 trén 10 trimg,
cuong do nhiém rat nang (++++) [3].

2.6.3. Dung lrong mau

Co mau duoc udc luong dua theo cong thirc

dich té cta Fathman va cs (2003) [4]:
_P(1-P)
n=z-.————
FE

Trong d6: n 1a s6 mau can lay; Z 1a 1,96 (hé so
gi6i han tin cay 95%); d 1a sai s6 cho phép voi gia
tri d & murc 0,05; P 1a ty 1& mac bénh woc doan tai
tinh Bén Tre va Kién Giang, co6 ty 1¢ nhiém giun
tron duong tiéu hoa 1a 67,33% so voi tong s6 chd
duoc khao sat, nén s6 cho duoc udc luong theo ty
lé nhiém giun tron trén duong tiéu hoa cta cho la
67,33% voi do tin cay & murc 95% va sai s6 cho phép
la 0,05 [1].
,0,6733(1-0,6733)

= 338
0,05

n =196

Nhu vay, tong s6 mau t6i thiéu can lay la 338
mau.

2.7. Xtz ly s6 liéu

S6 lieu tho duwoc xit ly bang phan mém
Microsoft Office Excel 2010 va phan mém phan
tich yéu t6 nguy co Win Epi (Working in
Epidemiology).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nhiém giun moc va giun dia trén
duong tiéu hoa ché

Két qua nhiém giun moc va giun daa trén
duong tiéu hoa ché duoc trinh bay & bang 1.
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Bang 1. Két qua nhiém giun moéc va giun diia trén
duong tiéu hoa choé (n = 671)

Chi tiéu S6 mau nhiém | Ty le (%)
Mau nhiém 406 60,51
chung
Nhiém giun 241 35,92
moc
Nhlen} giun 126 18,78
daa
Nhlem glun~ 39 5.81
moc + giun daa

Bang 1 va hinh 1 cho thay, ty 1é nhiém giun
trén cho 1a 60,51%, ty 1é nhiém giun moc 1a 35,92%,
ty 1é nhiém giun daa la 18,78% va déng nhiém giun

iy 406

60 N
50
10 241
30
20

10

0

Giun moc

Nhiém chung

_— (%)

moc va giun daa la 5,81%. Két qua nghién ctru nay
thap hon so véi két qua nghién ctru ctia Nguyén
Hiru Hung va Nguyén Thi Chuac (2018) [1], theo
d6 ty lé nhiém giun tron duong tiéu héa trén cho la
67,33% va ché nhiém giun moc cao hon giun daa.
Tuy nhién, ty 1é nhiém giun trén ché 1a 60,51% la
kha cao, nguyén nhan c6 thé do cha vat nuoi chua
cht dong tdy giun dinh ky hodc tdy giun chua
dung. Dong thoi, khu vuc dong bang song Clru
Long c6 khi hau nhiét doi gi6 mua, nong 4m
quanh nam, 1a diéu kién thuan loi cho trimg giun
phat trién thanh du truing cam nhiém [5]. Au trung
khong phat trién duoc ¢ nhiét do thap hon 13°C va
khong thé ton tai & nhiét do thap hon 0°C va trén
45°C [6].

450
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126 150
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o

Giun dna Giun moéc + giun dia

Sé mau nhiém

Hinh 1. Biéu @6 ty lé ch6 nhiém giun méc va giun diia

3.2. Ty 1é nhiém giun méc va giun dia trén
cho theo giong
Ty 1é nhiém giun méc va giun daa trén cho
theo giong duoc thé hién & bang 2.
Béang 2. Ty lé nhiém giun méc va giun diia trén

choé theo giong
N S6 mau | S6 mau 1A 7
Giong khao sat | nhiém Tyle (o
Ché noi 282 218 77,30
Cho 389 188 48,33
ngoai
P<0001)
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Két qua & bang 2 cho thay, ty lé nhiém giun
moc va giun dia gitta cac giong ché c6 khac nhau.
Giong choé noi co ty 1é nhiém giun moc va giun daa
1a 77,30%, cao hon giong cho ngoai (48,33%). Khac
biét nay c6 y nghia thong ké (P < 0,001). Nguyén
nhan co6 thé do nhitng giong ché quy va dat tién
thuong duoc cht nuodi quan tadm, cham soc tot,
duoc chu y cho tdy giun dinh ky, duoc cham soc va
nuodi dudng trong moi truong song tot hon giong
cho noi, nén han ché tiép xuac véi mam bénh, déong
thoi c6 strc khoe tot dé khang duoc voi mam bénh,
do d6 ty l¢ nhiém thap [1].

3.3. Ty 1é nhiém giun moéc va giun dioa trén
cho theo gi6i tinh

Ty 1é nhiém giun moéc va giun daa trén ché
theo gidi tinh duwoc trinh bay & bang 3.
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Béang 3. Ty lé nhiém giun theo gigi tinh

G | S |8 e

Cho duc 351 219 62,39

Cho cai 320 187 58,44
P =0295)

Két qua & bang 3 cho thay, ty l1é nhiém giun
moc va giun daa trén cho khong co sy chénh léch
ro rét vé gioi tinh (P = 0,295). Trong do, ty lé
nhiém giun moc va giun daa trén cho duc chiém ty
lé 62,39% va ch6 cai chiém ty lée 58,44%. Ty le
nhiém giun nhiéu hay it 1a do méi trudng song (6
nhiém, mat vé sinh, 4m thap), kha ning mién dich,
Itra tudi va ché do cham soc, nudi duong cta timg
con, vi vay ty lé nhiém giun moéc va giun daa
khong bi anh hudng baéi gisi tinh [6].

3.4. Ty lé nhiém giun moéc va giun dda trén
ch6 theo phuong thirc nuoi

Ty 1é nhiém giun moéc va giun daa trén cho
theo phuong thitc nuo6i duoc trinh bay & bang 4.

Két qua & bang 4 cho thay, ty 1é nhiém giun
moc va giun daa theo phuong thitc nuoi co su

cheénh léch (P < 0,001). Trong do, ty 1é nhiém giun
moc va giun daa trén cho nuéi tha la 65,31% va cho
nuoéi nhot 1a 40,91%. Cho nuoi tha rong, cho hoang
co ty lé nhiém giun duong tiéu hoa cao hon cho
nuodi nhot [7]. Nguyén nhan cha yéu 1a do cho
nuodi tha kha niang ti€p xuc voi moi truong bén
ngoai nhiéu hon nén dé dang lay nhiém trimg
giun. Cho6 nu6i nhét van bi nhiém giun nhung véi
ty 1e thap hon la do thitc an c6 nhiém trimg giun
hodc do lay truyén tir ch6 me chua duoc tdy giun
khi mang thai [1].

Bang 4. Ty lé nhiém giun méc va giun dia trén

ché theo phurong thirc nuoi
Phuong S6 mau | S6 mau s A fo
thitc nuoi | khdo sat | nhiém Tyle (9
Cho nuoi 539 352 65,31
tha
Cho nuoi 132 54 40,91
nhot
(P <0,001)

3.5. Ty 1é nhiém giun moéc va giun dioa trén
cho theo tudi

Ty lé nhiém giun méc va giun daa trén ché
theo tudi duoc trinh bay ¢ bang 5.

Bang 5. Ty & nhiém giun moéc va giun daa trén ché theo do tudi

Do tudi S6 mau khao sat S6 mau nhiém Ty le (%)
< 6 thang tubi 225 172 76,44
6 - 12 thang tudi 234 163 69,66
12 thang tudi 212 71 33,49
(P <0,001)
Téng 671 406

Bang 5 cho thdy, hau hét moi Itta tudi cho diéu
c6 thé bi nhiém giun moc va giun daa. Cho dudi 6
thang tudi co ty 1é nhiém cao nhat 1a 76,44%, ti€p
dén 1a cho 6 - 12 thang tudi, ty 1¢ nhiém la 69,66%,
cudi cung la cho trén 12 thang tudi cé ty 1é nhiém
thap nhat trong ba nhom tudi khao sat 1a 33,49%,
voi P < 0,001. Ty 1é ch6 nhiém giun moc va giun
daa c6 xu huong giam dan theo do tudi [3]. Au
trung giun dia theo mau vao bao thai va cu tra &
phéi ctia bao thai, sau khi choé con dugc sinh ra, 4u
trung bat dau hoat dong va quay vé duong tiéu hoa

dé phat trién thanh giun truong thanh. Do d6, cho
con chua duoc mot thang tudi ciing c6 kha nang bi
nhiém giun moc va giun daa. Ty 1é nhiém giun cia
cho dudi 6 thang tudi 1a 76,44%, voi cho trén 12
thang tudi 1a 33,49%, c6 su chénh léch kha cao (P <
0,001). Nguyén nhan ché trén 12 thang tudi co ty
lé nhiém thap hon 1a vi ché tir 12 tudi tré lén da co
stc dé khang manh hon véi ky sinh trung, mot
phan do mot s6 cht nuoéi da tdy giun cho cho. Mat
khac, tudi tho cia ky sinh trung cé han, néu cho
mién dich véi giun méc thi c6 kha nang tong phan
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lon giun nay ra khoi co thé, con vat cang nhiéu
thang tudi thi sttc mién dich cang cao hon so véi
nhitng con non [6].

3.6. Cuong do ché nhiém trirng giun moc va
giun daa theo timg loai giun

Cuong do ché nhiém trimg giun moc va giun
daa theo ting loai giun duoc thé hién qua bang 6.

Bang 6. Cuong d6 ch6 nhiém trimg giun moc va giun diia theo tirg loai giun (n = 406)

Lodi Ty 1é nhiém Cuong do nhiém

(%) (+) (++) (+++) (++++)

Giun moc 59,36 32,78 40,25 18,67 8,30
(241/406) (79/241) 97/241) (45/241) (20/241)

Giun daa 31,03 32,54 37,30 25,40 4,76
(126/406) (41/126) (47/126) (32/126) (6/126)

Giun moc + giun dda 9,61 71,79 28,21 0 0

(39/406) (28/39) (11/39) (0/39) 0/39)

Két qua & bang 6 cho thdy, trong 406 mau
phan cho bi nhiém giun, cht yéu 1a giun moc
chiém ty 1é 59,36% (241/406), ti€p dén 1a giun daa
31,03% (126/406) va ty lé nhiém ghép gitta giun
moc va giun daa la 9,61% (39/406). Cuong do
nhiém cht yéu tap trung & muc 2+ nhu giun moc
cht yéu nhiém ¢ cuong do 2+ 1a 40,25% (97/241).
Do 4u tring giun méc theo mau vao bao thai va cu
tra & phdi ctia bao thai, sau khi cho con duoc sinh
ra, au trung bat dau hoat dong va quay vé duong
tiéu hoa phat trién thanh giun truong thanh [1].
bai voi giun dta, nhiém cht yéu & cuong do 2+ la
37,30% (47/126). Nguyén nhan, do vong doi phat
trién cua giun dia co thé gay nhiém cho ché ngay
tir khi trong bung me, do 4u trung c6 thé di hanh
va gay nhiém cho bao thai réi lay truyén sang cho
bao thai nén sau khi duoc sinh ra choé con da cé
nhiém giun. Néu ché me cé nhiém giun thi 4u
trung giun daa cé thé truyén qua sira khi ché me
cho con bu [8]. Két qua cho thay, ché nhiém ghép
gitta trimg giun moc va giun daa & cuong do
nhiém 1+ 1a 71,79% (28/39) va 2+ la 28,21%
(11/39). Chua phat hién truong hop cuong do
nhiém 3+, 4+.

4. KET LUAN

Ty 1é ch6 nhiém giun moc va giun daa tai Dich
vu tha y 586, thanh phé Can Tho 1a 60,51%. Trong
d6, ty 1é nhiém giun moc 1a 39,92%, ty 1é nhiém
giun dia la 18,78% va ty lé déng nhiém giun moéc
va giun daa la 5,81%.

Ty 1é nhiém giun & cho phu thuoc vao giong
ch6 (giong noi nhiém nhiéu hon giong ngoai);
phuong thitc nuoi (nuoi tha nhiém nhiéu hon nuoi
nhot); tudi (ty 1é nhiém giun gidm dan theo do
tudi). Cho bi nhiém giun khong phu thugc vao gioi
tinh.

Cho bi nhiém giun moc, giun daa va nhiém
ghép gitra hai loai giun moc va giun daa cha yéu &
cuong do nhe (+), chiém ty 1é 1an luot 1a 32,78%;
32,54%; 71,79%.
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STUDY ON HOOKWORM AND ROUNDWORM INFECTION IN THE DIGESTIVE TRACT
OF DOGS AT 586 VETERINARY SERVICE, CAN THO CITY

Tran Van Thanh?, Nguyen Thi Yen Mai', Tran Ngoc Bich?

!Nam bo Agriculture College
?Can Tho University

Summary

This study was conducted from October 2024 to February 2025 to determine the prevalence of
hookworm and roundworm infections in the digestive tract of dogs across different age groups
using the Willis flotation method at 586 Veterinary Service, Can Tho city. The results showed that
the overall infection rate of hookworms and roundworms was 60.51% among the 671 dogs
examined. Puppies under 6 months of age had the highest infection rate at 76.44%, followed by
dogs aged 6 to 12 months at 69.66% and dogs over 12 months at 33.49%. Dogs raised in confined
conditions had a significantly lower infection rate (40.91%) compared to those raised in free-
roaming environments (65.31%). Foreign breeds exhibited a lower infection rate (48.33%) than
local breeds (77.30%). There was no significant difference in infection rates between male
(62.39%) and female dogs (58.44%). Most infections, whether by hookworms, roundworms, or co-
infections, were of low intensity (+). In conclusion, the likelihood of hookworm and roundworm
infection is influenced by breed, age and housing conditions, but not by sex.

Keywords: Hookworm, roundworm, digestive, dog.
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NGHIEN CUU BDIEU KIEN CHIET XUAT
VA TAO BOT TU LA CAY SON CUC BA THUY
(Sphagneticola trilobata (L.) Pruski.)

Ngo Pai Nghiep "
! Khoa Sinh hoc - Cong nghé Sinh hoc,

Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quoc gia thanh pho Hé Chi Minh

TOM TAT

*Email: ndnghiep@hcmus.edu.vn

Nghién cttu duoc thuc hién nham khao sat cac diéu kién thich hop dé trich ly cac hop chat
polyphenol tir 14 cay Son cuc ba thiy (Sphagneticola trilobata (L.) Pruski.) va dé xuét quy trinh
san xuat san pham bot giau polyphenol. Cac yéu t6 khao sat gdm: Kich thudc nguyeén liéu, nong
do ethanol, ti 1é nguyén liéu/dung moi, nhiét do, thoi gian chiét, kich thuéc mau va pH dung moi.
Két qua cho thay, diéu kién thich hop 1a ethanol 50°C, pH 6,3, ti 1é nguyén liéu/dung mai 1: 50
(w/v), nhiét 6 70°C, thoi gian 30 phut, kich thudc 0,125 mm. Ham luwong polyphenol dat 36,139 +
0,378 mg GAE/g mau, hiéu suat thu hoi 74,94%. Bot san phdm c6 do hoa tan tot, mau xanh déng
nhat, mui thom dic trung, hiéu suat thu héi polyphenol dat 68,70%.

Tt khoéa: Son ciic ba thuy, polyphenol, ngam chiét tinh, bot tra hoa tan.

1. BAT VAN BE

Sphagneticola trilobata (L.) Pruski., con duoc
biét dén voi tén dong danh phd bién 1a Wedelia
trilobata (L.) Hitchc., 1a mot loai thuc vat thuoc ho
Cuc (Asteraceae), c6 ngudn goc tir ving nhiét doi
Nam My. Véi kha nang sinh truéng manh va tinh
thich nghi cao, loai nay da lan rong dén nhiéu khu
vuc nhiét doi trén thé gioi va hien duoc xem 1a mot
loai xam lan tai nhiéu quoc gia [1].

Tai Viéet Nam, S. trilobata méi dugce du nhap va
cht yéu duoc stt dung lam cay canh hodc pht nén
trong canh quan, nén rat it nghién ctru duoc thuc
hién vé thanh phan héa hoc ciing nhu tiém niang
tng dung sinh hoc cta loai cay nay. Nghién ctu
cua Mardina va cs (2021) [2] da xac dinh, 14 S.
trilobata chtta ham luong dang ké cac hop chat
polyphenol — nhém hoat chat dugc minh chimg cé
nhiéu hoat tinh sinh hoc nhu: Kha nang chong oxy
hoa manh, c6 thé trung hoa cac goc te do, ngan
ngtra ton thuong té bao, tir d6 ho tro phong chong
mot s6 bénh man tinh. Ngoai ra, cac chiét xuat tir
la cay nay ciing da duoc chimg minh c6 cac hoat
tinh sinh hoc néi bat nhw: Khang khuan, khang

nam, khang viéem, chong oxy hoa va ho tro lam
lanh vét thuong [3, 4].

Tai Viet Nam, cac nghién ctu vé diéu kién
chiét xuat hoat chat tir S #rilobata con rat han ché,
dac biét 1a diéu kieén chiét xuat polyphenol. Vi vay,
nghién cttu nay duogc thuc hién nham xac dinh cac
diéu kién chiét xuat thich hop dé thu nhan hop
chat polyphenol tir 14 cay Son cuc ba thiy, huong
dén xay dung quy trinh tao san phidm bot tra giau
polyphenol. Két qua nghién ctru duoc ky vong sé
g6p phan lam ro tiém ning st dung cta loai thuc
vat nay trong linh vuc thuc phdm chic ning va
duoc liéu.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

La cay Son cuc ba thuy (S. trilobata (L.)
Pruski.) duoc thu hai tai thanh phé Ho Chi Minh,
chon cac 14 truong thanh, khong sau, bénh. La
duoc rtra sach, chan nhanh trong nuéc so6i (100°C,
3 phut), sau d6 say ¢ 50°C dén khi do 4m con dudi
8%, nghién va sang thanh cac kich thuwoc khac
nhau (0,125 mm; 0,3 mm; 0,5 mm; 1 mm).
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2.2. Phuong phap nghién ctru

- Phuong phép trich ly: Ngam chiét tinh trong
ethanol pha nudc & cac diéu kién khao sat.

- Cac yéu to khao sat: Dung moi (nudc,
ethanol cac nong do 50 - 96°), ti 1é nguyén liéu:
dung moi (1: 10 - 1: 60 w/v), nhiét do chiét (40 —
70%°C), thoi gian chiét (15 - 90 phut), kich thudc
mau (0,125 - 1 mm), pH dung moi ethanol (5,7 —
6,9).

- Dinh luong polyphenol téng s6 (TPC): Theo
phuong phap Folin — Ciocalteu, do do hap thu &
765 nm, biéu thi duoi don vi mg axit gallic twong
duong trén gam chat kho (mg GAE/g).

- X4c dinh hiéu suat thu hoi polyphenol:

16

Ham lugng polyphenol (mg GAE/g mau)

14

12

10

Hiéu suét thu hdi sau khi ¢ quay so véi trwée khi ¢6 quay

__ Ham lwong polphenol cla cao chiét

X 100%

Ham lwong polyphenol cla dich chiét

Hiéu suét thu hdi sau khi siy thing hoa so véi true khi sdy thing hoa

__ Hamluong polphenol clia bottra

x 100%

 Him lwong polyphenol cla cao chiét

Hiéu suét thu hdi sau khi séy thing hoa so vdi dich chiét

__ Ham lwong polphenol cta bottra

x 100%

B Ham legng polyphenol cla dich chiét

- Tao bot: Dich chiét duoc co6 quay va sy
thang hoa d€ tao bot 14 Son cuc ba thuy giau
polyphenol.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia kich thuéc nguyén lieu
dén hiéu suit trich ly polyphenol téng s6 (TPC)

b

0,125 0,3

0,5 1

Kich thuéc méu (mm)

Hinh 1. Biéu @b thé hién ham leong polyphenol (mg GAE/g mau) chiét duoc & cac kich thudc méu
(mm) khac nhau trong dung moéi nuéc

Ghi chu: Cdc chir cdi ghi trén cot khdc nhau cho thiy swr khdc biét ¢ y nghia vé mat thong ké (P <

0,05).

Két qua & hinh 1 cho thiy, trong diéu kién
ngam chiét tinh, mau cé kich thuéc 0,3 mm cho
hiéu suat chiét ham luong polyphenol tong so
(TPC) cao nhat, dat 16,749 + 0,072 mg GAE/g
mau, cao hon 1,238 1an so v4i mau c6 kich thuéc 1
mm (13,531 + 0,092 mg GAE/g mau). Hiéu suat
chiét TPC tang dan khi giam kich thuoc nguyén
lieu tir 1 mm xuéng 0,3 mm, tuy nhién khi ti€p tuc
giam kich thuoc xuong 0,125 mm thi hiéu suat
chiét TPC giam. Su gia ting hiéu suat chiét TPC
khi giam kich thuwéc nguyén liéu tir 1 - 0,3 mm co
thé duoc giai thich, 1a do ti 1¢ dién tich bé mat trén
thé tich (S/V) tang, dan dén tang dién tich ti€p

xuc gitta dung moi va nguyen liéu, tao diéu kién
thuan loi cho qua trinh khuéch tan cac hop chat
phenol ra ngoai. Két qua nay twong dong voéi két
qua nghién cttu ctua Gido va cs (2009) [5], theo do
hiéu suat chiét xuat cac hop chat phenol tir 14 rau
thom tang khi giam kich thuéc ciia nguyén liéu do
tang dién tich tiép xuc gita nguyén liéu va dung
moi. Tuy nhién, khi giam kich thuéc xuéng mic
qua nho (0,125 mm), ham luong polyphenol thu
duoc lai giam. Nguyén nhan c6 thé do trong diéu
kien chiét tinh (khong khudy), cac hat min dé bi
nén lai dudi day binh chiét, gy can tro su tham
nhap ctia dung moi vao toan bo khoi nguyén liéu,
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dan dén hiéu suat chiét giam. Hién tuong nay ciing
duoc Azmir va cs (2013) [6] ghi nhan khi nghién
ctru chiét xuat hop chat hoat tinh sinh hoc ti
nguyeén lieu thuc vat: Néu khong khudy tron hodc
khuay khong da, kich thuwoc qua nho cé thé lam
giam kha niang thdm thau ctia dung moi va dan
dén giam hiéu suat chiét. Tir cac két qua trén, co
thé két luan rang, kich thudc 0,3 mm la phu hop
trong diéu kién ngam chiét tinh bang nudc va duoc
chon 1am kich thudc co s cho cac khao sat tiép
theo sir dung dung moéi ethanol.

3.2. Anh huéng cia cac didu kién chiét xudt
dén hiéu sudt chiét cac hop chat polyphenol tir 14
cay Son ctc ba thity bing ethanol

321 Anh huéng cia nong do ethanol dén
hiéu suat chiét TPC

25

Ham hrgng polyphenol (mg GAE/g mau)

20

15

10

Két qua & hinh 2 cho thiy, hiéu suat chiét
TPC c6 xu huong gidm khi ting nong do ethanol
va dat gia tri cao nhat & nong do ethanol 50°
(23,287 + 0,020 mg GAE/g mau). Két qua nay
phu hop véi két qua nghién cttu ctia Rostagno va
cs (2004) [7], theo @6 dung moéi ethanol pha nuéc
c6 do phan cuc trung gian giup chiét tot ca cac
polyphenol phan cuc manh va vira. Ngoai ra,
Azmir va cs (2013) [6] ciing ghi nhan rang, hén
hop ethanol — nuéc céd thé cai thién hiéu suat
chiét polyphenol nh¢ su can bing gitra kha niang
pha vo mang té bao va do hoa tan ctia cac hop
chat polyphenol. Két qua nay cho thay, ethanol
50° duwoc xac dinh 1a néng do dung mai thich hop
cho qua trinh trich ly polyphenol tir 1a Son ctc ba
thuy.

50 55 60

65 70 75 96

Né)ng dd ethanol (°)

Hinh 2. Biéu @6 thé hién ham heong polyphenol (mg GAE/g mau) chiét duoc
& cac néng do ethanol khac nhau

Ghi chu: Cic chir cdi ghi trén cot khdc nhau cho thdy sw khdc biét co y nghia vé mat thong ké (P <

0,05).

322 Anh hudng cia tp lé bot li: dung moi
dén hiéu suat chiét TPC

Két qua & hinh 3 cho thay, ti 1é nguyén liéu:
Dung méi cé anh huéng dang ké dén hiéu suat
chiét TPC tir 14 cay Son cuc ba thuy. Trong do,
hiéu suat chiét TPC tang khi giam ti lé nguyén
lieu: dung moéi tir 1: 10 xudéng 1: 50 g/ml va dat
gia tri cao nhat ¢ ty 1é 1: 50 (TPC = 28,581 + 0,114
mg GAE/g). Tuy nhién, khi ti€p tuc gidm xu6ng
ti & 1: 60, TPC giam con 26,455 + 0,412 mg
GAE/g. Su gia tang ham luong TPC khi tang
luong dung moi ban dau duoc ly giai, 1a do su gia

tang do chenh lech néng do chat tan gitta nguyén
liéu va dung moi (gradient khuéch tan), lam ting
kha nang khuéch tan cac hop chat polyphenol vao
dung moi chiét. Co ché nay pht hop v6i mo hinh
khuéch tan theo dinh luat Fick va cting da duoc
Azmir va cs (2013) [6] xac nhan khi nghién ctu
chiét xuat cac hop chat c6 hoat tinh tir thuc vat.
Tuy nhién, khi vueot qua nguong ti le t6i uvu (1:
50), hiéu qua chiét bat dau giam. Ngoai ra, trong
thuc té san xuat, ti 1é dung moi qua 16n sé lam
tang chi phi van hanh, xit ly ba thai, tiéu ton nang
luong va anh hudéng dén tinh kha thi kinh té - moi

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 4/2025 43



KHOA HOC CONG NGHE

truong cua quy trinh [7]. T két qua thu duoc, ti
lé nguyén liéu: dung moi 1: 50 g/ml dwoc lwa
chon lam diéu kién thich hop dé thuc hién cac
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Ham luong polyphenol (mg GAE/g mau)
o

khao sat tiép theo v6i dung moi ethanol, do vira
cho hiéu qua chiét cao, vira ddm bao tinh thuc
tién khi trién khai quy mo lon.

1:10 1:20 1:

30

1:40 1:50 1: 60

Ti 1é nguyén liéu: dung méi (g/ml)

Hinh 3. Biéu d6 thé hién ham heong polyphenol (mg GAE/g miu) chiét duoc & cac ti 1é nguyén liéu:
dung méi (w/v) khac nhau

Ghi chu: Céc chir cdi ghi trén cot khdc nhau cho thiy suw khdc biét co y nghia vé mat thong ké (P <

0,05).

3.2.3. Anh huéng cia nhiét dé dén hiéu sust chiét TPC

A
35
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Hioe
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Ham lrong polyphenol (mg GAF/g méu)

51}

0
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a
b
c
d
65 70

55 60

Nhiét do chiét (°C)

Hinh 4. Biéu 6 thé hién ham heong polyphenol (mg GAE/g mau) chiét duwoc
& cac nhiét @6 chiét khac nhau

Chii thich: Cic chir cdi ghi trén cot khdc nhau cho thiy sur khdc biét co y nghia vé mat thong ké

(P<0,05).

Két qua ¢ hinh 4 cho thay, hiéu suat chiét TPC
ting theo chiéu ting dan ctia nhiét do trong
khoang tir 40 - 70°C. Cu thé, tai 70°C, ham luong
TPC dat cao nhat 1a 34,406 mg GAE/g mau kho,
cao hon 1,661 lan so voi gia tri thap nhat & 40°C

(20,710 mg GAE/g) va cao hon 1,089 lan so voi gia
tri cao thtt hai tai 65°C (31,601 mg GAE/g). Xu
huwéng nay phu hop véi cac nghién ctu trude do.
Theo Schmidt va cs (2005) [8], ting nhiét do chiét
giup tang kha nang hoa tan va khuéch tan ctia cac
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hop chat polyphenol, dong thoi 1am giam d¢ nhot
dung moéi va tang hiéu qud thdm wot bé mat
nguyén liéu, tt d6 nang cao hiéu suat chiét.
Gertenbach (1997) [9] ciing ghi nhan, nhiét d6 cao
giap pha vo cau truc thanh té bao thuc vat, tao
diéu kién thuan loi cho quéa trinh khuéch tan
polyphenol vao dung méi. Tuy nhién, nghién cttu
trén ciing canh bdo ring, khi nhiét do vuot qua
gi6i han thich hop, cac phan tng phan huy, epimer
hoa hodc oxy hoa polyphenol c6 thé xay ra, lam
giam chat lwong va hiéu suat chiét polyphenol. Tir
cac két qua trén, cé thé thay rang, 70°C 1a mtc
nhiét do chiét phu hop trong pham vi khao sat doi
vOi qua trinh chiét xuat polyphenol tir 14 cay Son
ctc ba thuy bang ethanol va duoc chon 1am nhiét
d0 co s cho cac khao sat ti€p theo.

3.24. Anh hudng cia thoi gian dén hiéu suat
chiét TPC

Két qua & hinh 5 cho thay, thoi gian chiét co
anh huong dang ké dén ham luwong polyphenol
téng s6 thu duwoc trong dich chiét. Cu thé, hiéu
suat chiét TPC ting dan tir 15 phut va dat cuc dai
tai 30 phut (31,188 + 0,143 mg GAE/g mau), sau
d6 c6 xu huong giam khi kéo dai thoi gian chiét
dén 90 phut. Tai thoi diém 90 phat, TPC chi con
23,597 + 0,083 mg GAE/g, thap hon 1,322 lan so
v0i gia tri cao nhat & 30 phut va thap hon 1,053 lan
so voi gia tri & 15 phat (29,620 + 0,218 mg GAE/g).
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Ham lrong polyphenol (mg GAF/g mau)
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Su gia ting hiéu suat chiét TPC trong giai doan
dau ctia qua trinh chiét c6 thé duoc giai thich dua
trén dinh luat khuéch tan Fick, cho thdy rang, khi
thoi gian chiét ting, cac chat hoa tan khuéch tan
ttr bén trong t€ bao nguyeén liéu ra ngoai dung moi
nhiéu hon. Tuy nhién, sau mot khoang thoi gian
nhat dinh, qua trinh chiét dat trang thai can bang
dong, toc do khuéch tan gidm dan, tham chi co thé
giam hiéu qua do sy phan hiuy hoic oxy héa cua
cac hop chat phenolic.

Nghién ctru ctia Azmir va cs (2013) [6] cling
ghi nhan, thoi gian chiét dai hon c6 thé giup tang
hiéu suat chiét, nhung sé khong toi wu vé mat kinh
té va chat luong dich chiét. Trong khi d6, Vuong
va cs (2013) [10] cho rang, thoi gian chiét ngin
hon co thé giup han ché sy thoai hoa cia
polyphenol va rat ngin quy trinh cong nghe.
Tuwong tu, nghién cttu ctia Sridhar va cs (2021)
[11] nhan dinh rang, phan lon cac hop chat
polyphenol duoc chiét xuat manh trong giai doan
dau (10 - 30 phut dau), sau do toc do chiét cham
dan va cudi cung giam do su oxy hoa hoac thoai
hoa bdi tac dong ctia oxy, anh sang hoac nhiét do
trong dung moi. Tt cac két qua trén, thoi gian
chiét 30 phut duoc xac dinh 1a diéu kién thich hop
trong pham vi khao sat va duoc chon lam thoi gian
co s& cho cac khao sat ti€p theo voi dung moi
ethanol.

15 30 45

60 75 90

Thai gian chiét (phit)

Hinh 5. Biéu dé thé hién ham leong polyphenol (mg GAE/g mau) chiét duoc
& cac thoi gian chiét (phat) khac nhau

Ghi chu: Céc chir cdi ghi trén cot khac nhau cho thay su khdc biét co y nghia vé mat thong ké (P <

0,05).
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3.2.5. Anh huong cua kich thuoc nguyén liéu
dén hiéu suat chiét TPC

Két qua & hinh 6 cho thiay, ham luong
polyphenol téng so6 trong dich chiét cé xu huong ti
1é nghich v6i kich thudc mau. Khi sir dung ethanol
50° lam dung moi, mau co kich thuoc 0,125 mm
cho ham luong TPC cao nhat (33,168 + 0,000 mg
GAE/g mau), cao gap 1,139 1an so v6i mau co kich
thudc 1 mm (29,125 + 0,083 mg GAE/g mau) va
cao hon 1,078 1an so v6i mau c6 ham luwong TPC
cao thtt hai 1a 30,776 + 0,083 mg GAE/g mau (kich
thuée 0,3 mm). Hiéu qua chiét tang khi giam kich
thuéc mau cé thé duoc ly gidi béi méi quan hé
gitta dién tich tiép xuc va thé tich (ti le S/V). Khi
kich thuéc nguyén lieu giam, dién tich tiép xuc
gitta nguyén liéu va dung moi tang lén, tao diéu
kién thuan loi cho su khuéch tan cac hop chat
polyphenol ra khoi té€ bao thuc vat. Két qua nay
tuong déng voi két qua nghién ctru ctia Gido va cs
(2009) [5], theo d6 kich thudc hat nhé hon gop
phan ting cuong hiéu qua trich ly cac hop chat co
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hoat tinh sinh hoc nho cai thién kha nang ti€p xuc
gitta dung moi va té bao thuc vat.

Su khac biét vé kich thudc mau t6i wu gitra hai
loai dung méi — nudc (t6i wu & 0,3 mm) va ethanol
50° (toi wu & 0,125 mm) c6 thé duoc giai thich boi
dac tinh vat ly va hoa hoc cta hai loai dung moi.
Ethanol 50° c¢6 kha nang pha v cau tric té bao tot
hon nuoc nho kha ning thim thau va bién tinh
manh. Dong thoi, ethanol cé khoi luwong riéng thap
hon nuwéc (911 kg/m?3 so voi 997 kg/m3 & 20°C),
khién bot cé kich thudc nho (0,125 mm) it bi nén
chat duéi day binh chiét hon so véi khi chiét bang
nuoc, dac biét trong diéu kién ngam chiét tinh
khong khudy. Do d6, & diéu kién chiét bang
ethanol 50°, viec giam kich thuéc mau ti€p tuc lam
tang hiéu qua chiét TPC, trong khi voi nuoc, kich
thudc nho lai gay can trd qua trinh chiét do hién
twong nén bot. Tir cac két qua trén, kich thudc
nguyén lieu 0,125 mm duoc xac dinh 1a diéu kién
toi wu khi chiét bang ethanol 50° va duoc chon lam
kich thudc mau co s& cho cac khéo sat ti€p theo,
dac biét 1a khao sat anh huwong ctia pH dung moi.

0,125 0,3

0,5 1

Kich thuéc mau (mm)

Hinh 6. Biéu @6 thé hién ham luong polyphenol (mg GAE/g mau) chiét duoc & cac kich thudc mau
(mm) khac nhau

Ghi chu: Cic chir cdi ghi trén cot khdc nhau cho thiy sw khac biét cé y nghia vé mat thong ké (P <

0,05).

3.2.6, Anh huéng ctia pH dung moi chiét dén
hiéu suat chiét TPC

Két qua & hinh 7 cho thay, pH ctia dung moi
chiét c6 anh huong ro rét dén hiéu suat trich ly
polyphenol tir 14 cay Son cuc ba thiuy. Hiéu suat
chiét TPC tang khi pH tang tir 5,7 lén 6,3 (gia tri
TPC tang tir 33,911 + 0,143 lén 36,139 + 0,378 mg

GAE/g mau), sau do giam khi pH tiép tuc tang tir
6,3 - 6,9 (TPC giam con 30,776 + 0,218 mg GAE/g
mau). Hiéu suat chiét TPC cao nhat ghi nhan tai
pH 6,3, cao hon 1,174 1an so v6i gia tri thap nhat tai
pH 6,9 va cao hon 1,109 lan so vé6i mau st dung
dung moi ethanol chua diéu chinh pH (pH 6,7;
32,591 + 0,413 mg GAE/g mau). Sy thay déi hieu
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suat chiét TPC theo pH dung moi c6 thé duoc giai
thich boi anh hudng cta pH dén trang thai ion hoa
va tinh bén cta cac hop chét polyphenol. O mtc
pH géan véi pH sinh 1y ctia mo thuc vat (khoang
6,3), cau trac té bao it bi pha v, dong thoi cac
enzym noi sinh va cac nhom chic ctia polyphenol
c6 xu huong 6n dinh hon. Piéu nay duoc xac nhan
trong nghién cttu cia Dai va Mumper (2010) [12],
theo d6 méi truong pH trung tinh nhe giap duy tri
tinh toan ven cta hop chat polyphenol va ngan
chian qua trinh phan hay hoac oxy hoéa khong
mong muon. Ngoai ra, theo Zhang va cs (2008)
[13], pH dung moéi anh hudng dén kha ning tuong
A a
35+ b =
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tac hydro va dién tich cta cac nhom hydroxyl trén
phan tt polyphenol, tit d6 anh huong dén do hoa
tan va khuéch tan trong dung moi. Viéc diéu chinh
pH dung moéi vé mtrc 6,3 khong chi gitp ting hiéu
qua chiét polyphenol ma con giup bao vé cau truc
sinh hoc ctia cac hoat chat. Day cting 1a mitc pH toi
uu thuong gip & mo thuc vat, gop phan 6n dinh
hoat tinh sinh hoc ctia cac phytochemical nhu
flavonoid va phenolic axit. Tir cac két qua trén, pH
6,3 duoc lua chon 1a diéu kién thich hop cho dung
moi ethanol 50° trong qua trinh ngam chiét tinh
polyphenol tir 14 cay Son cuc ba thuy.

5,7 6,3

6,7 (pH chua hiéu 6,9
chinh)

pH dung méi chiét

Hinh 7. Biéu d6 thé hién ham leong polyphenol (mg GAE/g mau) chiét duoc
& cac dung méi c6 pH khac nhau

Ghi chu: Cac chir cdi ghi trén cot khdc nhau cho thay su khac biét co y nghia vé mat thong ké (P <

0,05).

3.3. Xay dyng quy trinh tao bot cao chiét 14
Son ctc ba thiy giau polyphenol

Tt két qua khao sat qua trinh chiét, da xac
dinh duoc diéu kién chiét xuat polyphenol tir 1a
Son cuc ba thuy bang phuong phap ngam chiét
tinh nhu sau: Kich thudéc bot 1a 0,125 mm, ethanol
50° ¢6 pH 6,3, ti 1¢ nguyén liéu: dung moi 1: 50
(w/v), nhiet do chiét 70°C va thoi gian chiét 30
phut. Tién hanh tao bot cao chiét 14 Son cuc ba
thity giau giau polyphenol nhu so @6 hinh 8.

Giai thich quy trinh cong nghé:

Qua trinh chiét xuat polyphenol tir 14 cay duoc
thuc hién bang cach: La Son cuc ba thuy tuoi chan
trong 3 phut ¢ nhiét do 100°C, say 50°C dén do 4m
< 8%, nghién, ray roi st dung 10 + 0,0005 g bot 1a

(kich thudc 0,125 mm) véi ty 1é nguyén liéu/dung
moi 1: 50 trong 500 ml ethanol 50° (pH = 6,3) &
nhiét do 70°C trong 30 phut. Sau khi chiét, dich
chiét duoc do ham luong TPC, sau d6 co6 quay &
48°C @é loai bo ethanol, thu duoc 25 ml cao chiét.
bé dinh luong polyphenol, 1 ml cao chiét duoc pha
loang voi 9 ml ethanol 50° (pH = 6,3) tao thanh 10
ml stock. Két qua cho thay, ham luong polyphenol
trong dich chiét trude khi co6 quay 1a 35,891 + 0,143
mg GAE/g mau, trong khi cao chiét sau khi co
quay la 26,898 + 0,413 mg GAE/g mau, dat hiéu
suat thu héi polyphenol 74,94%. Nguyén nhan
giam ham luong polyphenol cé thé do viec thu hoi
khong hoan toan tir binh cau sau c6 quay va qua
trinh c6 quay lam that thoat mét phan polyphenol.
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So v6i két qua nghién ctru ctua Leite va cs (2019)
[14] 1a 21,7 + 0,009 mg GAE/g mau, ham luong
polyphenol trong cao chiét hién tai cao hon 1,24
lan, do su khac biét trong diéu kién chiét va nguon
nguyén liéu. Diéu nay nhan manh tAm quan trong
ctia viéc t6i ru hoa cac yéu to chiét xuat nhu nong
d0 dung moi, nhiét do va xtt Iy mau dé nang cao
hiéu suat chiét polyphenol.

Bot tra 14 Son cuc ba thity sau khi siy thiang
hoa dap tng ngoai hinh sach, min, khong chira
tap chat, mau xanh dac trung va mui thom tra,
dap tng tiéu chudn cadm quan cua tra xanh hoa
tan theo TCVN 9740:2013 [15]. Bot hoa tan tot
trong nudc, tao mau vang xanh dong nhat. Khoi
lwong bot tra thu nhan tie 20 ml dich cao c6 dac la

1 g, voi do 4am 9,8%, dat yéu cau theo TCVN
7975:2008 [16] (d0 am < 10%). Sau say thing hoa,
ham lwong polyphenol trong bot tra la 18,478 +
0,069 mg GAE/g mau, giam so voi cao chiét trudc
khi say (26,898 + 0,413 mg GAE/g mau) va dich
chiét ban dau (35,891 + 0,143 mg GAE/g mau),
dat hiéu suat thu héi polyphenol 14n luot 1a 68,70%
va 52,24%. Nguyén nhan giam ham luwong c6 thé
do mau cao bi ra dong trong qua trinh van
chuyén trudc khi sdy, dan dén mat mat
polyphenol. Mac du vay, hiéu suat thu hoi van
cao, chtng to sdy thiang hoa la phuong phap thich
hop dé bao vé polyphenol trong cao chiét, han
ché su oxy hda va bao toan cac thanh phan dinh
duong quan trong khac.

La Son cuc ba thuy tuoi

3

Chan

¥

Say

Ethanol 50°

L S

(pH=6.3)

Loc B3

¥

[ Dich chiét |
Co quayh&
¥

[Sé",,r thang hoa ]

Bot la Son cuc ba thuy

Hinh 8. So @6 quy trinh tao bot 14 Son ctic ba thity chita ham leong polyphenol cao

4. KET LUAN

Nghién ctru da xac dinh duoc cac diéu kién
phu hop dé chiét xuat polyphenol tir 14 cay Son cuc
ba thuy (S t#ilobata (L) Pruski) bang phuong
phap ngam chiét tinh sttr dung dung moi ethanol

48

50°, pH 6,3. Cac diéu kién chiét xuat bao gom: Ty
lé nguyén liéu: dung moi 1: 50 (w/v), kich thudc
mau 0,125 mm, nhiét do chiét 70°C, thoi gian 30
phut. Trong diéu kién nay, ham luong polyphenol
thu duoc dat 36,139 + 0,378 mg GAE/g mau voi
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hiéu suat thu héi polyphenol 74,94%. Quy trinh tao
bot tir dich chiét bang cach co quay va sdy thang
hoa da thu duoc san phdm bot tra hoa tan c6 mau
sic va mui vi dic trung, véi hiéu suat thu hoéi
polyphenol so vdi cao chiét trudc khi say 1a 68,70%
va dich chiét ban dau 1a 52,24%. Két qua nghién
ctru khong nhitng cung cép co so khoa hoc cho
viéc khai thac ngudn nguyeén liéu tu nhién quy gia
nday ma con mo ra tiém nang tng dung trong linh
vuc thuc phdm chic nang va duoc liéu, gop phan
da dang hoa nguon nguyen liéu thuc vat cé loi cho
strc khoe.
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STUDY ON OPTIMAL CONDITIONS FOR POLYPHENOL EXTRACTION AND POWDER
PRODUCTION FROM LEAVES OF Sphagneticola trilobata (L.) Pruski

Ngo Dai Nghiep!
! Faculty of Biology - Biotechnology, University of Science,
Vietnam National University, Ho Chi Minh city

Summary

This study aimed to investigate the optimal conditions for extracting polyphenols from the leaves
of Sphagneticola trilobata (L.) Pruski and to propose a production process for polyphenol-rich
powder. The factors examined included solvent type, ethanol concentration, raw material-to-
solvent ratio, extraction temperature, extraction time, particle size and solvent pH. The results
indicated that the optimal extraction conditions were 50% ethanol, pH 6.3, a raw material-to-
solvent ratio of 1:50 (w/v), extraction temperature of 70°C, extraction time of 30 minutes and
particle size of 0.125 mm. Under these conditions, the polyphenol content reached 36.139 + 0.378
mg GAE/g with a recovery efficiency of 74.94%. The resulting powder exhibited good solubility,
uniform green color and characteristic aroma, with a polyphenol recovery efficiency of 68.70%.

Keywords: Sphagneticola trilobata, polyphenol, static extraction, soluble tea powder.
Ngay nhan bai: 10/02/2025

Ngay chuyén phén bién: 17/02/2025

Ngay thong qua phéan bién: 10/3/2025
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NGHIEN CUU CONG NGHE SAN XUAT CAO CHIET GIAU
POLYSACCHARIDES TU NAM LINH CHI BANG PHUONG
PHAP ENZYME CO HO TRO SIEU AM QUY MO PILOT

Hoang Huong Ngoc!, Bii Thi Anh Nguyét?, Bui Thi Huong Quynh!, Hoang Ngoc Diing?,
Tran Thi Ngoc Anh? Leé Thij Trang?® Lé Thi Van Thanh?, Nguyén Thi Huong Tra®,
Nguyén Thi Thu Huyén®, Vit Thu Diém?, Nguyén Pirc Tién?, Pham Cao Thing?®, Bui Thi Heong®® *
"Truong Pai hoc Khoa hoc Tir nhién, Pai hoc Quoc gia Ha Noi
“Cong ty TNHH Cong nghé Sinh hoc xanh Nhat Lan
*Vién Co dién nong nghiép va Cong nghé sau thu hoach
* Email: bthuong75@yahoo.com
TOM TAT
Ké thira cac két qua nghién cttu & quy mo thi nghiém, da nghién ctu va lya chon duoc cac yéu to
cong ngheé cho san xuit cao chiét giau polysaccharides tir nAm linh chi, quy mo6 300 lit nguyén
lieu/mé. Diéu kién thich hop cho chiét xuat ndm linh chi 1a: Nam duoc nghién nhoé voi kich
thuéc 1 -2 cm x 0,5 - 1 cm, ty 1é nguyén liéu ndm/dung moi 1a 1 : 20, b6 sung 0,5% enzym
celluclast, tién hanh siéu am & ceong do 600 W trong thoi gian 35 phut & nhiét do 50°C, tiép tuc
& 50°C trong 115 phut. Thu héi cao chiét giau polysaccharides tir ndm linh chi bang phuong phap
co chan khong dich chiét dén ham luong chat ran hoa tan dat 1,6°Brix, nhiét do c6 dac 60°C, ap
suat 700 mm Hg, thoi gian c6 dac khoang 4,5 gio. Tao san phdm cao chiét dang bot tir ndm linh
chi bang phuong phap sdy thang hoa voéi ty 1é chat mang thich hop 1a maltodextrin 3%, chiéu day
vat lieu sdy 1a 1 cm. Nguyén liéu duoc cip dong & nhiét do -30°C trong 6 gio, sdy thang hoa véi ap
suét 30 - 60 Pa, nhiet do gian ngung -60°C, thoi gian sdy 40 gid. San phdm cao chiét kho duoc
nghién bot min, c6 do 4m 4,5%, phtt hop vdi yéu cau chat luong cta bot cao kho trong Duogc dién
Viét Nam V (< 5%); ham luong polysaccharides dat 4,105 g/100 g (4,1%), chi tiéu an toan thuc
pham dat theo quy dinh trong Duoc dién Viet Nam V va Quyét dinh s6 46/2007/QD-BYT ngay
19/12/2007 ctia Bo Y té€. San pham c6 dang bot kho, toi, mau nau xam, mui thom dac trung cta
nam linh chi.

Tt khéa: Nam linh chi, polysaccharides, siéu 4m, enzym Celluclast® 1,5 L.

1. BAT VAN BE

Nam linh chi (Ganoderma Ilucidum) 1a nam

la san xuat cao chiét giau hoat chat cho dong vién
nang dang thu hut sy quan tAm cta nhiéu nha

duoc liéu quy, cé nhiéu cong dung chira bénh va
boi bé stec khde. Khoa hoc da chirng minh qua thé,
soi ndm va bao ttt linh chi giau thanh phan cé hoat
tinh sinh hoc, trong d6 quan trong nhat la
polysaccharides (chu yéu la B-1,3-glucan). Ca
polysaccharides va hon hop chiét tho tir linh chi
duoc chimg minh co hoat tinh khang té bao ung
thu va cac dang khoi u 4c tinh va diéu tri nhiéu loai
bénh nhu: Tang huyét ap, dai thao duong, tim
mach, hen suyén, viem phé quan... [1, 2]. Hién
nay, cac san phdm linh chi thuong mai cta Viet
Nam cht yéu van 1a dang nam tho. Mot hueong mai

khoa hoc.

Nhiéu cong trinh nghién cttu vé chiét xuat va
thu hoi polysaccharides tir nAm linh chi da duoc
cong bo voi nhiéu phuong phap nhu: Stt dung
nudc nong, hoa chat (axit, kiém), siéu am, vi song,
enzym.., trong d6 phuong phap chiét xuat
polysaccharides c6 ho trg ctia siéu am va enzym
da thé hién tinh wu viét hon so véi cac phuong
phap khac 1a vira nang cao hiéu qua chiét xuat va
rut ngan thoi gian chiét xuat [3, 4]. Tuy nhién,
diém chung cua cac nghién ctru nay la déu chi
dimg lai & quy moé phong thi nghiém. Do d6, viéc
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nghién ctu cong nghé st dung enzym sinh hoc
két hop voi su ho tro cia song siéu am cho chiét
xuat nam linh chi & quy mo pilot sé la huéng di
tiém nang, an toan va hiéu qua.

0] quy mo phong thi nghiém, da nghién cttu va
lira chon duoc loai enzym va cac thong so cho hiéu
qué chiét xuat polysaccharides tir nAm linh chi dat
cao nhat bao gom: Enzyme Celluclast® 1,5 L 1a
0,5%; ti 1é nguyeén liéu : dung moi 1a 1 : 20; cuong
do siéu am 480 W trong 35 phut, thoi gian chiét la
150 phut. Dich chiét c6 dic duoc bé sung
maltodextrin vdi ty 1é 3% (w/w) va duoc sy thing
hoa, cho cao kho dat ham luong polysaccharides
cao nhat.

Bai bdo nay trinh bay két qua nghién ciu
hoan thién cong nghé st dung enzym sinh hoc
voi su ho tro cia siéu am, cho san xuat cao chiét
giau hoat chat polysaccharides tit nAm linh chi &
quy mo 300 lit nguyén lieu/mé va danh gia chat
luong cao chiét sau khi san xuat. Huéng nghién
ctru nay sé gop phan giai quyét mot s6 van dé
nhu: (1) Ung dung cong nghé sinh hoc tién tién,
an toan, hiéu qua cho san xuat, ché bién tinh, ché
bién sau cac san pham cé gia tri gia ting cao tir
nam duoc liéu tho caa Viet Nam, & quy mo san
xuat lon; (2) Gia tang gia tri va tmg dung ctia nim
linh chi cho lam thuc phdm chtc nang, ho tro,
phong chéng mot s6 bénh y hién nay, giup bao vé
sttc khoé cong dong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Néam linh chi duoc nudi trong tai Viet Nam.
N4m c6 mau nau sang dic trung, do 4m < 10,7%,
tro 2,1%; polysaccharides 0,95% va dat cac chi tiéu
an toan thuc pham theo quy dinh [5, 6].

2.2. Hoa chat

- Ché phim enzym Celluclast® 15 L
(Novozymes, Dan Mach) duoc san xuat tr niam
Trichoderma reesi. Ché phiam c6 hoat tinh
cellulases, 700 EGU/g (EGU - Beta-glucanase
Units). Enzym hoat dong & pH 4,5 - 6, nhiét do 50 —
60°C.

- Cac khoang chat khac dat mue do phan tich.

2.3. Thiét bi

Thiét bi chinh cho nghién cttu quy mo pilot:

He thong thiét bi siéu am chiét xuat UTS-CB,
dung tich 135 lit, cong suat 1.800 W, 3 bon thiét bi,
téng thé tich cho chiét xuat la 405 lit.

Thiét bi c6 dic chan khong: Noi co dac cé thé
tich 1a 1.500 lit, cho co6 dac toi da 500 - 600 lit
dich/1 lan c6 dic, c6 canh khudy, ap suat co dac
toi da 1a 760 mm Hg.

May say thang hoa, quy mo say 30 - 300 kg
nguyén liéu/meé.

Cac thiét bi phuc vu nudi cdy va phan tich
mau trong phong thi nghiém.

2.4. Phuong phap nghién ctru

2.4.1. Nghién cuu lira chon cuong do siéu am
va thoi gian cho chiét xuat polysaccharides tir nam
linh chi quy mo 300 lit nguyén liéu/mé

Nam linh chi dwoc nghién nho thanh cac
manh kich thuéc 1 -2x0,5-1 cm. Can 15 kg ndm
cho vao thiét bi chiét, b6 sung 300 lit dung dich
dem phot phat citrat pH 6 (ty 1é nguyeén liéu : dém
la 1:20). Enzym celluclast duoc bé sung vao hon
hop nguyeén liéu voi nong do 0,5%, tron déu, siéu
am tai cuong do 480, 600, 720 W trong thoi gian 35
phut & nhiet do 50°C, rdi tiép tuc u & 50°C trong
100, 115, 130, 145 phut (t6ng thoi gian chiét twong
ung 1a 135, 150, 165, 180 phut). Hon dich duoc bat
hoat enzym & nhiét do 80°C trong 2 phuat. Dich
chiét duoc loc qua tai vai voi duong kinh 16 1 mm,
thu dich loc. Lwa chon cuwong d¢ siéu am va thoi
gian chiét dua vao két qua phan tich ham luong
polysaccharides. Thi nghiém lap lai 3 14n, lay két
qua trung binh cta 3 lan thi nghiém.

2.4.2. Nghién ciu sur thay doi ham lrong chat
kho hoa tan trong qué trinh co dic dich chiét va
tao san pham cao chiét dang bot

Dich chiét nam linh chi duoc c6 dic chan
khong & nhiét do 60°C, ap suat 700 mmHg. Theo
doi su thay d6i ham luong chat kho hoa tan va
trang thai san phdm trong qua trinh c6 dic.

24.21 Anh hudng cia ty lé chit mang bo
sung dén chat lirong san pham

Maltodextrin duoc b6 sung vao dich chiét co
dac nam linh chi voi cac ty 1é 1, 2, 3, 4%. Tron déu.
Mau duoc dong lanh & nhiét do -30°C trong 6 gid
va sy trén may sy thang hoa & ap suat 30 - 60 Pa,
nhiét do gian ngung la -60°C trong 40 gio. Lua
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chon ty lé chat mang bé sung qua ham luong
polysaccharides, o 4m va trang thai san pham.

2.4.2.2 Anh hudng cia chiéu day vét lieu sdy
dén thoi gian sdy va do 4m san pham

Dich chiét co dac duoc bé sung maltodextrin
voi ty 1é thich hop (1a két qua cta thi nghiém muc
2.4.2.1). Mau duoc tron déu va rot vao cac khay vo
trung c6 kich thuoc 50 x 30 x 7 cm, chiéu day vat
lieu say 0,5; 1; 1,5; 2 cm (tuong tng voi thé tich
0,75; 1,5; 2,25; 3 lit dich/khay). Mau duoc dong
lanh & nhiét do -30°C trong 6 gio va sy trén may
say thiang hoa ¢ ap suat 30 - 60 Pa, nhiét do gian
ngung 1a -60°C. Mau duoc 14y sau cac khoang thoi
gian say 32 - 44 gio (budc nhay 4 gio). Lua chon
chiéu day vat lieu sdy qua do 4m san pham.

2.5. Phuong phap phan tich

2.5.1. Xdc dinh ham lirong polysaccharides

Tién hanh theo phuong phap ctia Pawar va
D’Mello (2011) [7], lwong polysacharides duoc xac
dinh gian ti€p bang ham luong glucose cé trong
mau. Glucose duoc xac dinh theo phuong phap
phenol - axit sulphuric. Do @6 hap thu & budc song
488 nm dua vao cuong do mau vang cam tao ra khi
glucose phan tng v6i phenol va axit sulphuric.
Ham luong glucose trong mau duoc tinh toan dua
tren duong chuan glucose.

Tir dung dich glucose 100 pg/ml, tién hanh pha
ra cac dung dich duong glucose c6 nong do 60; 70;
80; 90; 100 pg/ml, méi néong do 5 ml. Hut 1 ml
glucose & cac nong do pha loang trén cho vao binh
tam giac 20 ml, b6 sung 1 ml dung dich phenol 5%.
Ngay lap tic cho 5 ml axit sulphuric dic vao ong
nghiém trén. Dé én dinh trong 10 phat. Mau blank
thay duong glucose bang nuoc cat.

Cao tho duogc lam sach theo phuong phap cua
Staub (1965) [8]. Cao tho duoc bé sung dung dich
Sevage (n-butanol/chloroform ty 1é 1: 4), hon hop
duoc lac nhe, sau d6 dé tinh cho tach pha. Dich
ndi duoc thu nhan va két ta bang con 96% vai ti lé
1:4 & nhiét @6 4°C trong 24 gio va ly tam 12.000
vong/phut trong 20 phut. Phan tta dugc thu va say
& nhiét do 60°C dén khoi luong khong doi. Thi
nghiém duoc lap lai 3 1an dé loai protein.

Ham luwong polysaccharides duoc tinh theo
cong thec:

yo Cxvxnx 1073 x 100

m

Trong do: Y la ham luong polysaccharides
(mg/100 g); C 1a nong do polysaccharides thu
duoc tir phuong trinh hoi quy da hiéu chuén; V 1a
thé tich cta dung dich chita polysaccharides (ml);
N 1a hé so pha loang; 10® 1a hé s6 quy déi (ug
thanh mg); 100 Ia hé sé quy d6i (g mau > 100 g);
m la khoi luwong mau (g). Ham luong
polysaccharides sau d6 duoc quy déi vée g/100 g.

2.5.2. Xdc dinh ham lirong chat kho hoa tan

Theo TCVN 4414:1987 [9].

2.5.3. Xdc dinh do am

Theo phuong phap siy dén khoi luong khong
d6i & nhiet do xac dinh.

2.5.4. Phan tich céc chi tiéu an toan thuc pham

- Téng s6 vi sinh vat hiéu khi, téng s6 nim
men va nam moc, vi khuan gram am dung nap
mat, E. coli, Staphylococus aureus, Clostridium
pertringens. Tién hanh theo Duoc dién Viet Nam
V, phu luc 13 [5].

-Xac dinh Coliformtheo TCVN 4882:2007 [10].

- Xac dinh Bacillus cereus theo AOAC 980.31-
1981 [11].

- X4c dinh chi va cadimi theo AOAC 999.11
[12].

- Xac dinh thiy ngan theo AOAC 971.21-1976
[13].

- Xac dinh aflatoxin téng s6 theo AOAC
2008.02-2008 [14].

2.5.5. Phuong phap xir Iy so liéu

S6 lieu duoc xtt Iy bang phan mém Excel 2010
va phan mém SPSS 20.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién cttu lua chon cuong do siéu 4m va
thoi gian chiét cho chiét xuit polysaccharides tir
nam linh chi quy mé 300 lit nguyén liéu/mé

O quy mo thi nghiém, da lua chon chiét xuat
polysaccharides tir ndm linh chi bang phuong
phap enzym c6 ho tro siéu am voi cac thong so
nhu: Ty 1é enzym celluclast b sung 1a 0,5% trong
dém phosphate citrate pH 6, ti 1é linh chi: dung
moi 1a 1 : 20; nhiét do chiét 50°C, siéu am 480 W
trong 35 phuat, tiép tuc 1 & 50°C trong 115 phut,
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téng thoi gian chiét 150 phut. Khi san xuat & quy

mo 300 lit nguyen liéu/mé, voi thé tich dich chiét

l6m thi bén canh khao sat vé cuong do siéu am thi

thoi gian xt Iy enzym ciing 1a cac yéu t6 can phai
tiép tuc khao sat. Két qua duoc trinh bay ¢ hinh 1.

=4=Cuong do sieu am 480 W

Cudng dé sieu am 720 W

Cuong do sieu am 600 W

-
w

4,06
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Hinh 1. Anh huéng ciia cuong do siéu am dén hieu
qua hé trg enzym cho chiét xuét polysaccharides
tir ndm linh chi, quy mé 300 lit nguyén liéu/mé

Tuong tu nhu két qua chiét xuat & quy mo
phong thi nghiém, hiéu qua chiét xuat cta 3 mé
voi 3 cuong do siéu am khac nhau la 480, 600 va
720 W d@éu cho kha niang chiét xuat cao nhat tai
thoi diém 150 phuat va ham luong polysaccharides
lan luot dat 1a 3,7 g/100 g, 4,06 g/100 g, 3,92 g/100
g. Két qua & hinh 1 cho thay, khi ting cuong do
siéu am tir 480 - 600 W da lam tang hiéu qua chiét
xuat polysaccharides bang enzym. Tuy nhién, khi
tang cuong do siéu am lén 720 W thi hiéu qua
chiét xuat polysaccharides lai giam. Két qua nay
tuong dong voi két qua nghién ctru ctia Do va cs
(2021) [15], khi nghién cttu anh hudong ctia cuong
do siéu am dén hiéu qua chiét polysaccharides tir
nam linh chi bang enzym. Da nghién ctru cuong do
siéu am tir 120 — 600 W (budc nhay 80 W) va da lwa
chon cuong do siéu am 480 W. Trong nghién ctru
khac ctia Hoa va cs (2018) [3], ciing trén d6i twong
nam linh chi, khi cuong do siéu am tang tir 120 - 240
W, ham luong polysaccharides ting va dat cao nhat
o 240 W 1a 3,7%, khi cuong do siéu am trén 240 W
thi ham luong polysaccharides gidm. Piéu nay c6
thé giai thich, khi ting cuong do siéu am thi tang su
tao bot khi, tir d6 tao nén luc cit xén cao lam ting
toc do truyén khoi cia chat chiét va su vo bot ciing
tao nén su khudy tron manh, gitup cho viec khuyéch

tan polysaccharides vao dung moi va cai thién hoat
dong ctia enzym [15, 16]. Tuy nhién, néu séng siéu
am voi nang luong qua manh (& cuong d6 qua
cao), trong mot khoi dung tich nhat dinh thi bén
canh su pha vo té bao con lam thay ddi cau truc va
pha hiy mot phan cac hop chat co6 hoat tinh sinh
hoc (ké ca enzym, polysaccharides...), do d6 ham
luong hoat chat sau khi tach chiét cting sé bi giam.

Khac v6i quy moé phong thi nghiém voi cuong
do siéu am 480 W 1a thich hop nhat, thi & quy mo
chiét xuat 300 lit/mé, cuong do siéu am 600 W la
thich hop nhat. Diéu nay cé thé giai thich, trong
chiét xuat két hop gitta enzym va siéu am, & quy
mo dung tich lon, su khuéch tan trong dung dich
sé cham va kho hon so v6i & quy mdé dung tich
nho. Vi thé cuong do siéu am 16n hon sé dong vai
trd quan trong trong hé tro sw khuéch tan trong
khoi dung dich lon, lam tang hiéu qua chiét cua
enzym, do d6 sé dam bao cho qua trinh chiét xuat
dat hiéu qua tot hon.

Két qua trén cing chi ra sy anh huong cta
thoi gian chiét xuit bang enzym. Ham luong
polysaccharides tang lén khi thoi gian chiét ting
135 - 150 phut va dat cao nhat tai thoi diém 150
phut. Tuy nhién, khi ti€p tuc ting thoi gian chiét
xuat len 165 - 180 phut, hiéu qua chiét xuat giam
dan va gidm manh & thoi diém chiét xuat 180 phut.
Két qua khao sat & quy mo 16n mot 1an nita khing
dinh lai két qua chiét xuat tai phong thi nghiém,
téng thoi gian chiét xuat 1a 150 phat. Voi thoi gian
chiét ngan duoi 150 phut 1a chua da dé chiét xuat
polysaccharides trong té bao nén cho ham luong
hoat chat chua cao. Nhung khi thoi gian chiét xuat
kéo dai trén 150 phut sé lam thuc ddy qua trinh oxy
hoa va phan huy polysaccharides trong dich chiét
xuat, dan dén lam giam ham luong polysaccharides
[17, 18].

Két qua nay phu hop voi két qua nghién ctu
cua Hoa va cs (2018) [3], Do va cs (2021) [15],
theo do da lga chon cuong do siéu am 600 W trong
35 phut, thoi gian chiét xuat la 150 phut cho cac
nghién ctru tiép theo. Dich chiét xuat nam linh chi
sau do duoc tién hanh co dac va siy kho cho thu
hoi va san xudt bot cao chiét giau hoat chat sinh
hoc polysaccharides.
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3.2. Khao sat su thay déi ham lueong chat kho
hoa tan trong qua trinh ¢6 dic dich chiét tir nAm
linh chi

O quy mo phong thi nghiém, da lya chon thu
hoi cao chiét giau hoat chat sinh hoc
polysaccharides tir ndm linh chi bang phuong
phap co dac chan khong dén ham luong chat kho

hoa tan téng s6 dat khoang 1,6° Brix, nhiét d¢ co
dac 60°C. Khi nghién ctru san xuat & quy mo 300 lit
nguyen lieu/mé, dich chiét tir naAm linh chi ti€p tuc
duoc co dac chan khong & nhiét do 60°C, 4p suat
700 mm Hg. Tién hanh theo déi su thay déi ham
luong chat kho hoa tan tong so va trang thai san
pham, két qua duoc thé hién & bang 1.

Bang 1. Sy thay @6i ham luong chat khé hoa tan trong qua trinh c6 didc chan khong

dich chiét tir ndm linh chi
Tlclgl d%'ilj " | Ham lugng chét kho hoa Trang thai san phdm
o tan ctia dich co6 dac (%) '
(gi0)

0 0,2 Dich loang, mau nau den, thom
1 0,5 Dich mau nau den, thom
2 0,9 Dich mau nau den, thom
3 1,2 Dich bat dau dam dac, mau nau den, thom
4 1,5 Dich dac, sanh, mau nau den, thom

4,5 1,6 Dich dac, sanh, mau nau den, mui thom dic trung cta linh chi
5 1,9 Dich dac, sanh, mau nau sam, bat dau c6 mui khét

5,5 2,2 Dich dac, sanh, mau nau sim, mui hoi khét

Két qua & bang 1 cho thay, ham luong chat
kho hoa tan trong dich chiét nam linh chi thap 0,2°
Brix do thanh phan chd yéu ctia ndm linh chi la
cellulose. Ham luong chat kho hoa tan ting dan
theo thoi gian co dac. Diéu nay duoc ly giai, 1a do
khi co dic, nudc trong san phdm boc hoi lam tang
nong do chat kho hoa tan va ham luong hoat chat
(tang ttr 0,2 - 2,2° Brix). Két qua ciing cho thay, vé
trang thai san pham, ¢ thoi diém co6 dac 4,5 gio cho
dich co dac c6 ham luong chat kho hoa tan dat 1,6°
Brix, dich c6 dac, sanh, mau nau den, mui thom
dac trung cua linh chi. Tuy nhién, khi tang thoi
gian co dac 1én 5 - 5,5 gio thi dich c6 & dang dac,
sanh, mau nau sam, bat dau c6 mui khét, ham
luong chat kho hoa tan dat 1,9 va 2,2° Brix, theo
thit tu. Do vay, da lua chon thoi diém c6 dac chan

khong 1a 4,5 gid, cho ham luong chat kho hoa tan
dat khoang 1,6° Brix.

3.3. Nghién cttu tao san phdm cao chiét dang
bot

3.3.1. Anh huéng cia ty Ié chat mang bo sung
dén chat lrong san pham

O quy mo phong thi nghiém, két qua cho thay,
khi stt dung chat mang maltodextrin voi ty 1é 3% cho
hiéu qua sy dich co dic nam linh chi 1a tot nhat. Tuy
nhién, & quy mo san xuat 300 lit nguyén liéu/mé,
nham tim duogc ty 1& chat mang thich hop, da tién
hanh khao sat ty 1¢ bé sung chit mang vao dich co
dac khac nhau 0, 1, 2, 3, 4%. Tién hanh cho sy thiang
hoa v6i bé day vat liéu sdy la khoang 1 cm, sy trong
40 gio. Két qua duoc trinh bay & bang 2.

Béng 2. Anh hudng ciia ty 1& maltodextrin dén chét lugng ciia sin phdm cao kho linh chi

Chat Ham luong polysaccharides | Do 4m cao
mang (%) (g/100 g) sau say (%) Trang thai san phdm
0 3776 + 93¢ 434012 Cao mau nau xam, qué}nh,\\{()n cuc, hoi kho nghién
nhd, it mui thom
1 3,837 + 82° 44 +0,17 Cao mau nau, x0p, it von cuc, thom
2 3,902 + 80° 45+0,15 Cao mau nau xam, x6p, dé nghién nho, thom
3 4,105 + 872 45+0,11 Cao mau nau xam, x0p, dé nghién bot min, thom
4 3,950 + 882 46+0,19 Cao mau nau xam, x0p, dé nghién bot min, thom

Ghi chu: Cdc chi¥ cdi a, b, c... trong cung cot thé hién su sai khidc co y nghia thong ké gita cdc
nghiém thirc o do tin cdy 95%.
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Két qua & bang 2 cho thay, khi ting ty lé chat
mang maltodextrin tir 0 - 3%, ty 1&é ham luong hoat
chat polysaccharides tang tir 3,776 g/100 g lén
4,105 g/100 g. Khi cho ty le chat mang len 4% thi
ty 1é polysaccharide trong cao chiét bat dau giam
nhe vé con 3,950 g/100 g, két qua nay co6 thé hiéu
la do ty lé chat don ting lén, lam gidm ty 1¢ ham
luong hoat chat trong cao chiét. Nhu vay, & ty lé
chat mang 1 - 3% da gop phan gitup bao vé, tranh bi
phan huy cau tric cia mot s6 thanh phan
polysaccharides trong téng s6 cac loai
polysaccharides da c6 trong cao chiét, trong suot
qua trinh sdy. Do d6, ham luong hoat chat da ting
dan khi tang ty lé chat mang tir 0 - 3% va dat cao
nhat & ty 1¢ chat mang 3%. Bén canh do, khi tang
dan ty lé chat mang con giup cho qua trinh say va
thu héi cao chiét duoc dé dang hon, tranh cho cao
say bi bét dinh, von cuc va hao hut, lam giam hiéu
suat thu hoi trong qua trinh say va thu cao kho.
Ngoai ra, & cao chiét co6 b6 sung chit mang sé cho
cao kho x0p, dé nghién va gitt mui thom dic trung
ctia linh chi t6t hon so véi cao chiét khong bé sung
chat mang. Diéu nay cho thdy vai trd cua
maltodextrin trong qua trinh say bot cao kho, do 1a
cai thién tinh chat co ly ctia san pham, khac phuc
hién tuong bét dinh, dong banh, khé nghién, gitup
cho thu héi san pham bot cao kho xdp, toi, min.
Do vay, dé say cao chiét linh chi cho ham luong
polysaccharides dat cao nhat va thuan tién cho qua
trinh thu héi cao sau sy, da chon muc bg sung 3%
chat mang maltodextrin cho sdy thiang hoa dich co
dac.

3.32. Anh hudng ctia chiéu ddy vét liéu siy
dén do 4m cua san pham

Dich co dic duoc bé sung maltodextrin véi ty
1é 1a 3% (w/v). Mau duoc rot vao cac khay co6 kich
thude 50 x 30 x 7 cm, chiéu day vat liéu say 0,5, 1,

1,5, 2 cm (twong ung vai thé tich 0,75; 1,5; 2,25; 3
lit dich/khay). Tién hanh sdy trén may siy thang
hoa & ap suat 30 - 60 Pa, nhiét do gian ngung 1a -
60°C, thoi gian 32 - 44 gio. Két qua phan tich do 4m
san phdm duoc trinh bay & hinh 2.

0.5 cm lcm 1.5 cm 2cm

20 1~ 18

16 4 15 14

=5}
12 3

[
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” Th3;i‘ gian say (gic‘rl;c v
Hinh 2. Anh huéng ctia chiéu day vat lieu sdy dén
d6 4m ctia san phdm

Hinh 2 cho thiy, chiéu day vat liéu sdy anh
huoéng dén do 4m cta san phdm. Voi chiéu day vat
lieu say 0,5 va 1 cm, do 4m san phdm dat duoi 5%
sau 36 va 40 gio sy. San pham cao toi, x6p, thom,
gion, dé nghién, bot min. Khi tang chiéu day vat
lieu say len 1,5 cm da thay ro su khac biét vé trang
thai d0 4m cta san phdm. V6i chiéu day vat lieu
say 1,5 va 2 cm, do0 4m san phdm dat 8,5 va 10%,
theo thtt tu, sau 44 gi¢ sdy, két qua nay chua dam
bao chat luong ham 4m cua cao kho theo quy
dinh. Két qua thi nghiém trén cho thay, voi lua
chon chiéu day vat liéu say 1 cm, thoi gian sdy la
40 gio, cho cao kho dat do 4m 4,5% sé cho hiéu qua
kinh té, tiet kiém chi phi & diéu kién say voi vat
lieu say 0,5 cm va thoi gian sdy 1a 36 gio cho cao
say dat ham 4m 1a 4,8%. Do vay, da chon diéu kién
sdy voi chiéu day vat lieu sdy 1a 1 cm, thoi gian say
la 40 gio.

3.4. Danh gia chit luong san phdm cao chiét
dang bot tir nAm linh chi

Bang 3. Két qua phan tich chi tieu chat hrong va an toan thuc phdm ciia san phdm cao chiét giau
polysaccharides tir ndm linh chi

STT Tén chi tiéu Don vi Két qua Quy dinh (*)

1 Ham luong polysaccharides g/100 g 4,105

2 Do 4m % 4,5

3 Kim loai nang
Chi mg/kg KPH <10
Thiy ngan mg/kg KPH <05
Cadimi mg/kg KPH <0,3

4 Vi sinh vat
Téng s6 vi sinh vat hiéu khi CFU/g 1,8 x 10? <10*
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Téng s6 ndm men, nAm moc CFU/g KPH <10?
Vi khudn gram am dung nap mat CFU/g KPH <10?
Coliforms CFU/g KPH <10
E. coli CFU/g KPH Am tinh
S. aureus CFU/g KPH <10
C. perfringens CFU/g KPH <10
B. cereus CFU/g KPH <10
5 Doc t6 nam
Aflatoxin ng/kg KPH <4

Ghi chu: KPH: Khong phat hién (duoi nguong phat hién cua phuong phap). *Quy dinh trong Duroc
dién Viéet Nam V phu luc 13.6.6 vi sinh vét trong thuoc uéng coé nguon goc twr nhién (dong, thuc vat,
khodng chat); cao thuoc, con thuoc ding dé san xuat thuoc uong tir duroc liéu va Quy dinh gidi han to7 da
nhiém sinh hoc va hoa hoc trong thuc pham theo Quyét dinh so 46/2007/QD-BYT ngay 19/12/2007 cia

Bo truong Bo Y té

San pham cao chiét dang bot tir ndm linh chi
san xuat quy mo 300 lit nguyen liéu/mé da duoc
phan tich: (1) Chi tiéu chat luong chia yéu (ham
luong polysaccharides, do 4m); (2) Cac chi tiéu an
toan thuc phdm (theo Quyét dinh s6 46/2007/QD-
BYT ngay 19/12/2007 ctua Bo truong Bo Y té vé
quy dinh gi¢i han t6i da 6 nhiém sinh hoc va hoa
hoc trong thuc phdm va Duoc dién Viét Nam V [6,
5]); (3) Panh gia cAm quan (mau sic, trang thai,
mui vi). Két qua duoc trinh bay ¢ bang 3.

Két qua & bang 3 cho thay, san pham cao chiét
kho tir nam linh chi c6 d6 4m trung binh dat 4,5%,

: \
=~ vy u | |

PSSt

phu hop voi yéu cau chat luong ctia bot cao kho
trong Duoc dién Viét nam V (< 5%) [5]. Ham luong
polysaccharides dat 4,105 g/100 g dap ting yéu cau
dé tai nghién cttu. Ché pham dang bot kho, toi,
mau nau xam, mui thom dac trung ctia nam linh
chi. Cac chi tiéu an toan thuc phdm dat theo Quy
dinh trong Duoc dién Viet Nam V (phu luc 13.6.6
vi sinh vat) va Quy dinh gi6i han t6i da 6 nhiém
sinh hoc va hoa hoc trong thuc phdm theo Quyét
dinh s6 46/2007/QD-BYT ngay 19/12/2007 Bo
truong Bo Y té [5, 6].

Nguyén liéu nam linh chi trueéce khi
duoc nghién cho chiét xuat

He thong thiét bi cho
chiét xuat va co dac

Co dac dich chiét xuat
ctia nam linh chi

T T T TS T AT ] ST RTRTET R LS |

Dich chiét xudt ndm linh chi sau
khi duoc c6 dac

He thong thiét bi cho say
thang hoa dich c6 dac
nam linh chi

San pham bot cao chiét
giau polysaccharides tir
nam linh chi

Hinh 3. San xuit cao chiét giau polysaccharides tir ndm linh chi quy mé 300 lit nguyén liéu/mé
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4. KET LUAN

Nam linh chi duoc nghién nhé voi kich thuoc
1-2x0,5-1cm, tron ty 1é nguyén lieu naAm/dung
moi cua dung dich dém phosphat citrat pH 6 1a 1 :
20.

biéu kién thich hop cho chiét xuat ndm linh
chi: B6 sung 0,5% enzym celluclast, tién hanh siéu
am & cuong do 600 W trong thoi gian 35 phut &
nhiét do 50°C, tiép tuc 0 & 50°C trong 115 phut, téng
thoi gian chiét xuat voi enzym 1a 150 phut (da bao
gbém ca thoi gian siéu am). Két qua cho ham luong
polysaccharides dat cao nhat 1a 4,06 g/100 g.

Thu héi cao chiét giau polysaccharides tir nAm
linh chi bing phuong phap co6 chan khong dich
chiét dén ham luong chat kho hoa tan dat 1,6°
Brix, nhiét do co dac 60°C, ap suat 70 mm Hg, thoi
gian co dac khoang 4,5 gio.

Tao san pham cao chiét dang bot tir nam linh
chi bang phuong phap sdy thiang hoa véi ty 1é chat
mang thich hop 1a maltodextrin 3%, chiéu day vat
lieu siy 1a 1 cm. Say thang hoa & diéu kién: Cap
dong nguyén liéu & nhiét do -30°C trong thoi gian 6
gi0, sdy ¢ ap suat 30 - 60 Pa, nhiet do gian ngung
60°C, thoi gian say 40 gio.

San phdm cao chiét kho c6 do am dat 4,5%,
phu hop voi yéu cau chat luong cia bot cao kho
trong Duoc dién Viét nam V (< 5%); ham luong
polysaccharides dat 4,105 g/100 g (4,1%); chi tiéu
an toan thuc phdm dat theo quy dinh trong Duoc
dién Viet Nam V va theo Quyét dinh  soO
46/2007/QD-BYT ngay 19/12/2007 cta Bo truéng
B0 Y té. San pham c6 dang bot kho, toi, mau nau
xam, mui thom dic trung ctia nam linh chi.
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Summary

Based on the results of laboratory-scale research, we selected the technological parameters for
producing polysaccharides-rich extract powder from Ganoderma lucidum on a scale of 300 liters
per batch. G lucidum is crushed to a size of 1 -2 cm x 0.5 - 1 cm, then mixed with a ratio of
mushroom material/solvent of 1 : 20, added with 0.5% celluclast enzym. The suitable extraction
conditions were carried out by ultrasonication at a power of 600 W for 35 minutes at 50°C, then
continuing in incubation and extraction at 50°C for 115 minutes. The polysaccharides-rich extract
solution was concentrated by using vacuum evaporation until the dissolved solids content
reached 1.6°Brix, under the pressure of 700 mm Hg, concentration temperature of 60°C and the
estimated time of 4.5 hours. The extract powder was produced using the freeze-drying method,
adding maltodextrin as the carrier at a ratio of 3% and the material thickness of 1 cm. The raw
material was frozen at -30°C for 6 hours and freeze-dried under a pressure of 30 - 60 Pa, with a
condenser temperature of -60°C, for 40 hours. The dry extract powder had a moisture content of
4.5%, meeting the quality requirements for dry extract powder as per the Vietnamese
Pharmacopoeia V (< 5%). The polysaccharides content was 4.105 g/100 g (4.1%) and the food
safety criteria complied with the regulations in the Vietnamese Pharmacopoeia V and Decision
46/2007/QD-BYT on 19" December, 2007, by the Ministry of Health in Vietnam. The product
was a loose, dry powder with a gray-brown color and the characteristic fragrance of G. lucidum.

Keywords: Ganoderma lucidum, polysaccharides, ultrasonic, Celluclast® 1.5 L enzym.
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BIEN BOI HAM LUONG ANTHOCYANIN VA
CHAT LUONG BANH KHOAI M@ Tim
(Dioscorea alata) NUONG

Duong Ha Dieu Ngan', Nguyén M4 Kim Yén!, Ha Ngoc Nhr Y?,
bing Ngoc The?, Nguyén Thi C4m Tién?, Nhan Minh Tri*"
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TOM TAT

Khoai mé tim (Dioscorea alata) chira nhiéu sic t6 ty nhién anthocyanin c6 tinh chéng oxy hoa,
han ché dai thao duong va ung thu ruot két. Bén canh do, khoai mo tim con chita nhiéu chat
nhay la prebiotic va co kha nang giit 4m cao. Khoai mé tim duogc st dung dé ché bién banh nuéng
v6i gia tri dinh dudng va cam quan. Muc tiéu ctia nghién cttu 1a danh gia mic do anh huéng cta
nhiét @6 nuéng (150, 160, 170 °C) va thoi gian nuéng (20, 25, 30 phut) dén chat luong banh khoai
mo& tim nuéng (40 4m, hoat do nudc, do cung, do gang két, ham luong anthocyanin, gia tri mau
sic L*, a*, b*, H° va cdm quan). Bén canh 27 mau banh khoai m& nuong duoc phan tich cac chi
titu hoa ly va anthocyanin, mau doéi chimg (khong nuéng) cing duoc xac dinh ham luong
anthocyanin dé danh gia dong hoc theo mo hinh phan tng bac nhat va Arrhenius. Két qua cho
thdy, khi nuong & nhiét do 170°C trong 20 phut, banh khoai mé tim dat diém cam quan cao nhat
vOi mau tim dep, va huong vi thom ngon. Banh c6 16p vo gion va phan ruét mém, do 4m khoang
26 - 27% va ham luong anthocyanin cao nhat (7,52 mg%). Mo hinh phan tmg bac nhat cé thé du
doan ham luong anthocyanin con lai trong banh khoai m& khi nuéng & nhiét ¢6 theo thoi gian
nuong. Mo hinh Arrhenius duoc st dung dé tinh toan nang lwong kich hoat cho qua trinh phan
hiy anthocyanin trong qua trinh nuong, voi gia tri nang luwong kich hoat 1a 49,48 kJ/mol. Ham
luong anthocyanin c6 quan hé nghich chiéu manh vé6i nhiét d6 nwong nhung quan hé thuan
chiéu manh voi do 4m banh. Két qua nghién cttu khong chi cung céap dix liéu khoa hoc vé su bién
d6i anthocyanin trong qua trinh nwéng ma con goi mé tiém nang phat trién cac san phdm banh
nuong tir khoai mo tim, gép phan da dang hoa san phdm thuc phdm giau chat chong oxy hoa trén
thi truong.

Tir khoa: Anthocyanin, banh khoai mé tim nuong, do cing, dong hoc phan ung, hoat do nuoc,
mdu sdc.

1. BAT VAN BE

béng bang song Cttu Long néi tiéng voi nhiéu
loai néng san da dang nhu: Khoai lang, khoai mi,
khoai mén, dac biét 1a khoai mo. Khoai (Discorea
spp.) duoc stt dung phd bién nhu hap chin hoac
ndu sup trong 4m thuc chau A bao gém: Viet Nam,
bai Loan, Nhat Ban va Trung Qudc. Banh khoai
mi nuéng la san phdm truyén thong phd bién &
Viet Nam. Gan day, thi truong da xuat hién nhiéu
san pham tit khoai m& nhu banh khoai m& chién,
vién canh khoai m& va banh bao khoai m&. Tuy
nhién, banh khoai mo tim nuéng van chua duoc

nghién ctru. Vi vay, viec nghién ctru va phat trién
san phdm banh nuwong tit khoai mo khong chi gop
phan da dang hoa san phdm tir khoai m& ma con
dap tmg nhu cau ngay cang cao ctia nguoi tiéu
dung. Khoai m& tim chita 18 - 25% tinh bot theo
can ban wot [1], anh hudéng dén qua trinh tao gel
va tinh chat san phdm. Khoai mo tim ciing chita 5%
chat nhay theo can ban kho [2]. Chat nhay, bao
gom chu yéu la mannan-protein, chit nay dong vai
tro quan trong doi voi chitc nang bao gdm cac hoat
dong kich thich mién dich [3], chong oxy hoa [4]
va giam duong huyét [5]. Ham luong chat nhay
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tuy it hon nhiéu so voi tinh bot trong khoai mo, né
thé hién kha nang gitt nudc cao, do do6 anh hudng
dang ké dén tinh chat ly hoa cta tinh bot. Ngoai
ra, chat nhay c6 do nhot tuong doi cao va kha nang
gitt nudc cao hon so véi tinh bot [6].

Bén canh d6, khoai mo tim con cung cap
nhiéu chat xo va potassium, chat chong oxy hoa
bao gom anthocyanin va vitamin C [7]. Hop chat
anthocyanin duoc xem 1a mot chat mau ty nhién
hap dan va khong doc hai. Cac nghién ctru da chi
ra rang, anthocyanin la chat chéng oxy ho4a manh
meé, gitp ngan ngtra bénh do cac goc tu do gay ra,
lam cham qua trinh 140 hoa [8], ting cuong stc dé
khang, han ché su phat trién cua té bao ung thu,
chong cac tia phong xa [9]. Nguoi ta phat hién ra
rang bot khoai mé tim c6 téng ham luong phenolic
la 220 mg axit gallic/100 g va ham luwong
anthocyanin 16 mg cyanidin-3-glycoside/100 g.
Hon nita, bot khoai mé tim con thé hién hoat tinh
chong oxy héa duoc xac dinh bing xét nghiém
DPPH voi gia tri 640 mg/100 g bot so v6i vitamin
C [10]. Cac phuong phap ché bién nhiet (hap,
nuong, chién va quay) anh huong dang ké dén
ham luong anthocyanin, do 4m va mau sic ctia san
pham tir khoai lang tim. Trong d6, anthocyanin
hao hut it nhat la phuong phap hip va hao hut
nhiéu nhat 1a phuong phap chién [11]. Hon nira,
nhiét d0 nuwong va thoi gian nuwong cing anh
hudng dén khoi luong riéng, mau sac, gia tri cam
quan cua banh bong lan b6 sung dau ho [12] va
cau truc cta banh gao nuwong Chhana Podo [13].
Tuy nhién, chua c6 nghién ctru vé anh huéng cac
diéu kién nuong dén ham luong anthocyanin va
tinh chat hoa ly ctia banh khoai mo tim. Dat biet,
dong hoc phan hily anthocyanin trong qua trinh
nuong san pham khoai mé tim van chua duoc bao
cao. Do d6, mic d6 anh hudng ctia nhiét d6 va thoi
gian nuong dén sy dong hoc phan hily ham luong
anthocyanin va tinh chat hoa ly ctia banh (d6 4m,
hoat @6 nudc, ciu trac va gia tri mau siac) cing
nhu gia tri cdm quan cta banh khoai m& nuéng
duwoc danh gia trong nghién cttu nay.

2. VAT LIEU VA PHUONG PHAP THI NGHIEM

2.1. Nguyén vat liéu

Khoai m& tim (Dioscorea alata 1) duoc thu
mua tai cho Tan An, thanh phé Can Tho. Khoai mo
duoc chon 1a khoai mé rudt tim dam. Ca khoai co

khoi lwong trung binh tir 0,5 - 1,5 kg, duwong kinh
dao dong khoang 5 - 12 cm va chiéu dai ttr 10 - 20
cm. Cac phu lieu (duong RE, bot nang, bot cot
dira, bot sita gay, lecithin, xanthan gum va kali
sorbate) dwoc mua tai ctra hang Thu Mart, thanh
pho Can Tho.

2.2. B4 tri thi nghiém

2.2.1. Chudn bi mau

Ct khoai duoc got vo va cat miéng voi bé day
2 - 3 mm. Cac lat duoc sdy & nhiet do 70 - 80°C
trong thoi gian 120 phut. Cac lat khoai kho duwoc
xay thanh bot va ray qua 16 ray c6 duong kinh 0,25
mm. Bot khoai m& tim dwoc bao quan trong bao
PA va gir & nhiét do phong.

2.2.2 Tién hanh thi nghiém

Hoén hop gom 100 g bot (60 g bot khoai mé va 40
g bot nang), cung voi 40% duong, 10% stta gay, 20%
bot cot dira, 20,08% phu gia (lecithin, xanthan gum,
va kali sorbate) va 120% nudc. Hon hop duoc khudy
tron bing may dong hoa Bluestone trong 5 phut.
Hon hop duoc rét khuon nhom (kich thuée 7 x 4 x
3,5cm) voi khoi luong 1a 20 g/khuon. Sau do, hon
hop trong khuon duoc nudéng voi hai nhan t6. Nhan
t0 nhiét do nuong (A) voi muic (150, 160, va 170°C)
va nhan t6 thoi gian nuwong (B) voi 3 mue (20, 25, 30
phut). Téng thi nghiém 1a 27 (3 mutc nhan t6 A x 3
muc nhan t6 B x 3 14n lap lai). O méi thi nghiém, sau
khi duoc nuwong tai mot mirc nhiét d6 va mot mirc
thoi gian, banh duoc lam ngudi & nhiét d0 phong
trong 30 phut trudce khi do cac chi tiéu.

2.2.3. Cdc chi tiéu phan tich

Cac mau banh khoai mo tim duoc xac dinh cac
chi tieu nhu: Do 4m, hoat d6 nudc, gia tri mau sic
(L, a*, va b*, go6c mau H°, ham Iluong
anthocyanin, ciu truc va gia tri cam quan.

2.3. Cac phuong phap phan tich

231 Do am

bo 4m (ham luong nuéc) duoc xac dinh bang
cach siy ¢ nhiét do 105°C theo phuong phap
Suzanne (2010) [14].

2.3.2. Hoat d6 nuoc va do mau

Hoat do nudc (a,) duoc do & nhiét do 25°C voi
may do hoat @6 nuoéc AQUALAB 4TE (My).

Gia tri mau L*, a* va b* duoc do bang may
Colorimeter (Linshang LS172, Trung Quoc). Moi
mau duoc do trén nhiéu vi tri khac nhau va lap lai
3 lan. Gia tri mau H° nhu sau:
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Go6c mau H° = arctg (?) [1]

Trong do6: L (Lightness), biéu thi do sang cta
mau sic, tir den (L = 0) dén trang (L = 100). Gia tri
mau sac a* (Red-Green), biéu thi do do (a* duong)
hodc xanh 14 cay (a* am). Gia tri mau sic b*
(Yellow-Blue), biéu thi do vang (b* duong) hoic
xanh duong (b* am).

2.3.3. Cau tric

Mau banh duoc chuén bi c6 hinh tru voi chiéu
cao 8 mm va duong kinh 60 mm. Banh duoc do
bang may Texture Analyser TA-XT2 (My) véi dau
do dia mai ca hinh tru (an acrylic cylindrical probe)
voi duong kinh 35 mm va load cell 50N. Banh duoc
nén 2 lan véi toc @6 1 mm/s va 25% Do cing
(hardness) va do gin két (cohesiveness) duoc xac
dinh tir phan mém cta may do cau truc [15]. Do
ctmg 1va 2 1a luc 1on nhat ¢ 1an nén 1 va 2. o gan
két 1a ty 1é gitra dién tich ctia dudng con & lan nén 2
chia cho dién tich ctia duong con & lan nén 1.

2.3.4. Him Iuong anthocyanin

Ham Iwong anthocyanin duoc xac dinh
theo phuong phap vi sai [16]. Do hap thu mau
anthocyanin trong dung dich dém khac nhau (pH
1 va 4,5) tai cac budc song lan luot twong tmg 510
va 700 nm v6i may hap thu quang phé (Thermo
Scientific Evolotion One, Trung Quéc). Ham luong
anthocyanin téng ctia mau (theo CBU, can ban
uwot) duoc tinh theo cyanidin-3-glucoside:

,  Ax MWx DFx 10°

=== &) @
Trong d6: X la ham lwong anthocyanin
(mg/L); A= (A520nm-pH=1 - A700nm-pH=1) - (Aszonm-pH= 45~
Agoonmep- 15)> Bsoonms Agoonm, 12 A0 hap thu tai buoc
song cuc dai va 700 nm, & pH = 1 va 4,5; MW la
khoi lwong phan tr ctia anthocyanin, MW = 449,2
(g/mol); L 1a chiéu day cuvet (cm); DF la d6 pha
loang; 10°1a he s6 chuyén ddi tit g thanh mg; ¢ 1a
hé s6 hdp thu phan t& cyanindin-3-glucoside
(26.900); L 1a bé day cua cuvet (1 cm). Ham luong
anthocyanin theo phan tram can ban kho (CBK)
duoc tinh theo cong thic sau.
XxVx100 mg
m ({100 —w)x 100> (ll}D;EEK

) )

Trong d6: C la ham luong anthocyanin (mg/
100 CBK); V 1a thé tich dich chiét (lit); w 1a d6 4m
nguyén lieu (%); m 1a khéi luong mau (g).

2.4. BDong hoc phan tmg

2.4.1. Mo hinh phan ung bac nhat

Su phan huy anthocyanin c6 thé duoc tinh
theo phuong trinh phan tng bac nhat [17].

ln(CEJ =—kxt
° 4)

Trong do: C va C, la ham luong anthocyanin
tai thoi gian gia nhiét t (phat) va tai thoi gian ban
dau t = 0; k 1a hang s6 toc do phan tmg bac nhat
(phut?) phan hiy anthocyanin.

2.4.2. Mo hinh Arrhenius

Nang lwong hoat héa phan hiy anthocyanin
duoc tinh theo mo hinh Arrhenius model [18] nhu
phuong trinh 5:

In(k) = ln(kw,»){ia x(i—lﬂ 5)

T ]-;ef T

Trong do: E, la nang luong phan hay
(kJ/mol); k va k.; (phat?) 1a hang so toc do phan
ung & nhiét do T (nhiét d6 phan ung, °K) va T,
(nhiét do tham chiéu, °K); va Ry= 8,314 J/Kmol.

2.5. Panh gia cam quan

Danh gia cam quan banh theo phuong phap
QDA (Quantitative Descriptive Analysis) duoc mo
ta boi Poste va cs (1991) [19]. Muoi thanh vién
danh gia cam quan da dugc huén luyén. Cac thanh
vién tham gia danh gia diém tir 1 — 5 cho timg chi
tiéu (mau sic, mui, vi va cau truc). Trong do, gia
tri cdm quan cao nhat ctia méi chi tieu dugc cho
diém 5 (rat thich) va nguoc lai 1a diém 1 (rat kém).
Thang di€ém cua timg chi tiéu cam quan duoc mo
ta. Cac mau duoc ma hoa trude khi danh gia.

2.6. Phan tich s liéu

Tat ca thi nghiém duoc 14p lai 3 lan. So lieu
duoc thong ké bang chuong trinh Stagraphic
Centurion 15 dé tinh ANOVA, kiém dinh bang
Fisher t test, su khac biét c6 y nghia (LSD), hé so6
tiong quan Pearson & muc alpha = 0,05. Phan tram
anh huéng (variance component) duoc tinh ty 1& %
gitta téng binh phuong d6 léch (sum of square) so
voi téng cac do léch binh phuong toan bo (total
sum of square).

3. KET QUA NGHIEN CUU VA THAO LUAN

Su thay déi nhiet do va thoi gian nuéng c6 anh
hudéng dén chat luong banh khoai mé nwong duoc
danh gia thong qua céac chi tiéu (d6 4m, hoat do
nuoc, d6 cung, d0 gan két, ham luong
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anthocyanin, gia tri mau sac L*, a*, b*, H°) va gia
tri cAm quan.
3.1. banh gia mitc d¢ tac dong ctia cac nhan to
dén cac chi tiéu ctia banh khoai m& tim nuéng
6 20 phit A

— — — 25 phat
30 phat

Lare do (N/em2)
]

0 4 8 12 16 20 24

Thoi gian do (gidy)

Tinh chat hoa ly ctia banh nuong duoc st
dung dé danh gia suv anh huéng ctia nhiét do va
thoi gian nuong. Do cing 1a luc 16n nhat pha vo
mau duoc xac dinh tir d6 thi tiéu biéu (Hinh 1).

2 150°C B

- = 160°C
170°C

1
F
7\ {\
/ N\ 7/
. )
0 4 8 12 16 20 24

Thoi gian do (gidy)

Lue do (N/em2)

Hinh 1. Luc do ctia banh khi nueéng & 170°C (A) theo thoi gian va & 20 phat (B) theo nhiét do

Hinh 1A cho thay, ¢ cung nhiét do nudéng
170°C, @0 cung cua banh tiang tir 2,21 N/cm? lén
2,61 N/cm?® khi tang thoi gian nuéng tir 20 — 30
phut. Két qua nay tuong tu voi két qua nghién ctu
cua Saric va cs (2014) [20], khi tang thoi gian
nuéng thi luong nudc boc hoi nhiéu dan dén do
am giam va do cting tang.

Hinh 1B cho thay véi cung thoi gian nuong 20
phut, @0 cing cta banh tir 0,22 dén 1,40 N/cm? khi

nhiét do tang tir 150 dén 170°C. Khi taing nhiét do
nuong thi luc dung dé€ pha vo banh sé cang lon.
Nhiét do nuéng cang cao dan dén viéc khi va hoi
tir bot nhao thoat ra som lam bot cing lai dan dén
banh dac hon va cing hon [21]. Nghién ctru cta
Patel va cs (2006) [22] da chi ra rang, toc do gia
nhiét trong qua trinh nuwong c6 anh huong dén
muc do hydrat hoa hat tinh bét, lam truong nd,
phan tan va mic do tai tao.

Bang 1. TAc dong nhiét @ va thoi gian nuéng dén dén tinh chat vat ly cia banh khoai m& nuéng

o Trung binh binh phuong
Nhan to

W Ant a, bC1 | bC2 DBGK| L* | a* b* H°

A: Nhiét @0 nuong | 1,76 x 10%** | 64,08*** [9,3x103*** 31, 25**23 79**49,92/0,76 | 2,1 | 3,46 |34,93
B: Thoi gian nwong | 1,34 x 10%** | 17,86* | 7,3x10* | 505 | 3,71 (20,94/1,79| 2,32 | 7,37** | 31,00
AB 1,26 1,88 82x10* | 7,59 | 561 [2,51(1,72]/0,73| 0,95 | 8,95

Sai s 19,05 3,32 56x10* | 3,32 | 2,41 [26,63/5,13| 1,561 | 1,11 |25,12
Chui thich. *** P< 0,001; **: 0,001 <p < 0,01, * p < 0,05: W- D¢ 4m; Ant: anthocyanin; DC: P¢ cung;

PGK: Po gan két.

“js /mWERERERE R RN Bang 1 cho thdy, nhiét d6 nuéng tac dong
» | _ manh (p < 0,001) dén a,, tic dong trung binh
(E 1 —— 0,001 < p < 0,01) dén do 4m, anthocyanin, do

BNhiét do*Thoi gian
0Sai s

anh huong (Y%o)
=
I
1
I
[

Phin tram

W Ant Aw  BCl bPCQ2 DPGK L* a* b H

Cc tinh chat ciia banh nréng
Hinh 2. Phan tram anh huéng ctia nhiét d va thoi
gian nuéng dén mau, chi tiéu chat lugng banh
nuéng khoai ma tim
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ctimg. Thoi gian nuéng tac dong trung binh dén do
am va tac dong yéu dén ham luwong anthocyanin va
gi4a tri mau sic L*, a*, b*, H°. Tuy nhién su tuong
tac gitta hai nhan t6 nhiét do va thoi gian khong co
su tac dong dén cac chi tieu.

Hinh 2 cho thay, nhiét d nuwong c6 anh huong
manh dén ham luong anthocyanin (55,46%), a,
(55,58%), do gan két (49,92%), do cing 1 va 2
(50,71%, 55,92%), gia tri mau sac L* (58,96%) va a*

63



KHOA HOC CONG NGHE

(49,22%), anh huong trung binh dén do 4m
(36,4%), gia tri b* (26,25%) va goc mau H°® (34,93%).
Tuong ty, thoi gian nwéng anh hudéng trung binh
dén do am (27,69%), do gan két (20,96%), gia tri b*
(32,45%), g6c mau H° (31%) va anh hudng yéu dén
cac chi tiéu con lai. Su twong tac gitra hai nhan to
nhiét do va thoi gian nuéng it anh huong dén tat ca
cac chi tieu. Két qua nay tueong tu két qua nghién
ctru cua Im va cs (2003) [23], theo d6 cac diéu kién
ché bién, bao gém: Nhiet do va thoi gian nudng,
anh huong dang ké dén chat luong vat ly (do cing
va mau siac) cta banh. Nhiét d6 nuéng anh huong
manh dén ham luong anthocyanin.

Tuy nhién, hinh 2 cho thay sai s6 thi nghiém
van con dang ké do anh hudng cta cac yéu to
nhiéu, bao gém su phan bo nhiét trong 10 nuéng
khong dong déu, bién dong do 4m moi truong va
sai so trong qua trinh do luong.

3.2. Anh huéng nhiét do va thoi gian nuéng
dén céc chi tiéu ctia banh

Gia tri trung binh va do léch chuén ctia cac chi
tieu duoc trinh bay ¢ bang 2 dé danh gia muc do
khac biét co y nghia thong ké do sw anh hudng
cuia nhiét do va thoi gian nuéng.

Béng 2. Anh hudng ciia nhiét do va thoi gian nuéng dén gié tri ciia cac chi tiéu ciia banh khoai m& nuéng

Thoi gian Nhiét d6 nuong (°C)
Chi tiéu nuong (pht) 150 160 170 Trung binh
D6 4m (%) 20 35,12+ 1,04 | 3423+1,03 | 26,76+0,74 | 32,03+ 4,59
25 30,66 +0,75 | 28,17+0,61 | 2321+1,09 | 27,35°+3,79
30 27,40+ 0,63 | 2586+0,06 | 19,87+0,69 | 24,38°+3,97
Trung binh | 31,06"+ 3,87 | 29,42%+ 4,32 | 23,28"+ 3,44
Anthocyanin (mg/loo 20 14,26 +£ 0,14 11,30+ 0,22 7,52 £ 0,08 1 1,03a:l: 3,38
g CBK) 25 11,180,446 | 7,93+0,13 | 6,86 +0,29 8,65+ 2,25
30 11,24+0,16 | 7,93+0,06 | 6,40+0,15 8,520+ 2.48
Trung binh | 12.23*+ 1,76 | 9,05°+1,94 | 6,92+ 0,56
Hoat d6 nuéc 20 0,92+0,02 | 091+0,01 | 0,89+0,02 0,91°+ 0,01
25 0,92+0,03 | 090+0,02 | 0.85+0,04 0,89°+ 0,04
30 0,94+0,01 | 091001 | 0,85+0,04 0,90°+ 0,04
Trung binh | 0,93%+0,01 | 091*+0,01 | 0,86°+0,03
Do gén két 20 0,77+0,08 | 0,66+0,12 | 0,63 +0,06 0,69°+ 0,07
(@.9) 25 0,68+0,13 | 063+0,07 | 0,62+0,07 | 0,64°+0,03
30 0,62+0,10 | 058+0,10 | 0,53 0,05 0,58+ 0,05
Trung binh | 0,69"+0,07 | 0,62"%+0,04 | 0,59°+0,06
D6 cting 1 20 022+0,04 | 051+0,07 | 1,40+0,07 0,71°+ 0,61
(N/cm) 25 028+0,04 | 057+0,01 | 3,96+0,09 1,60%+ 2,05
30 0,44+0,10 | 0,98+0,05 | 5,78+0,07 2,40%+ 2,94
Trung binh | 031°+£0,11 | 0,69°+0,26 | 3,71%+2,20
20 020+0,03 | 046+0,05 | 1,26+0,05 0,64+ 0,55
P cimg 2(N/cm?) 25 025+0,02 | 051008 | 3,52+0,04 1,43°+ 1,82
30 0,40+ 0,05 | 0.88+0,05 | 4,97+0,06 2,08+ 2,52
Trung binh | 0,29°+0,10 | 0,61°+0,23 | 3,25%+ 1,87
20 4024+0,70 | 42,34+0,86 | 40,86+ 0,82 | 41,15°+ 1,08
L* 25 40,66+ 0,99 | 40,79 +0,84 | 40,77+ 0,63 | 40,74+ 0,07
30 40,82+ 0,94 | 40,02+0,86 | 39,94+ 0,81 | 40,26°+0,48
Trung binh | 40,57+ 0,61 | 41,05%+ 1,18 | 40,53*+ 0,51
20 20,63+0,94 | 20,76+ 0,86 | 20,84+ 0,55 | 20,74°+0,11
a* 25 19,42+0,99 | 18,92+0,66 | 20,89+ 0,96 | 19,74+ 1,02
30 2020+ 0,72 | 20,19+0,92 | 20,82+ 1,09 | 20,40°+ 0,36
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Trung binh | 20,08"+ 0,61 | 19,95%+ 0,94 |20,85"+ 0,04
20 237+045 | -353+0,95 | -4,80+0,67 | -3,57°+1,22
b 25 -1,81+0,31 | -1,92+0,37 | -2,50+0,51 | -2,08°+0,37
30 -1,90+0,85 | -1,54+0,55 | -2,36+£0,57 | -1,93'+041
Trung binh | -2,03"+0,30 |-2,33*°+ 1,06 | -3,22°+ 1,37
Géc mau H° 20 -0,12+0,03 |-0,16+0,08 | -0,23+0,03 | -0,17°+0,06
25 -0,09+0,02 | -0,10+0,01 | -0,12+0,07 | -0,10°+0,01
30 -0,09+ 0,06 | -0,08+0,03 | -0,11+£0,06 | -0,09*+ 0,02
Trung binh | -0,10"+0,01 |-0,11*%+0,04 | -0,15°+ 0,06

Ghi chu: Nhitng chit cdi a, b, ¢ khdc nhau trong cung mot cot, hoac A, B, C trong mot hang, thé hién
sw khac biét y nghia gitta 5% cdc mau; * Do léch chuan (STD) cua gid tri trung binh.

321 Do am

Do 4m giam khi ting thoi gian va nhiét do
nuong. Khi thoi gian nuong tang tir 20 - 30 phat thi
d6 4m ctia banh gidm tir 26,76% xuong 19,87%. Su
mat 4m phu thuoc vao dién tich bé mat banh, nhiét
do va thoi gian nuéng banh. Viéc tang thoi gian
nuéng lam gidm do 4m cta banh mi chia hat ca
pheé xanh 1a do anh hudéng boi sy khuéch tan cia
nuoc, ddy nuéc ra khéi san pham [24]. Banh
nuong trong thoi gian ngan, luong nuodc trong
banh chua boc hoi hoan nén do 4m cao [25].
Tuwong tu, khi nhiét @6 tang tir 150°C 1én 170°C thi
do 4m cang giam, d6 4m giam dan tir 35,12% xuéng
26,76%. Nguyén nhan la do nhiét do cang cao,
khong khi bén trong tré nén kho hon (d0 4m
tuong doi giam) da tao nén su chénh léch lon hon
gitta d0 4m trong banh va do 4m trong 1o, da thac
d4y qua trinh thoat hoi nudc ra khoi banh [26].

3.2.2. Him luong anthocyanin

Khi nhiét do va thoi gian nuwéng tang thi ham
lwong anthocyanin (mg/100 g CBK) c6 xu huong

L (CAC,)
[E

Thévi gian gia nhiét (*C)

giam. Khi nhiét do nuéng ting dan thi ham luong
anthocyanin c6 xu huong giam tir 14,26 mg/100g
CBK xuéng 7,52 mg/100 g CBK, tuong tu véi thoi
gian nuong anthocyain giam tir 7,52 mg/100 g
CBK xudng 6,4 mg/100 g CBK. Ciing theo két qua
nghién ctu cta Zili¢ va cs (2016) [27] cho thay, &
cung nhiét d0 nuong (200°C) ham luwong
anthocyanin giam tir 83,9 mg CGE/kg xuong 45,7
mg CEG/kg khi tang thoi gian nuéng tix 7 phdat lén
10 phut. Nhiét do cao giy phan hiy anthocyanin
duoc ly giai do su thiy phan cac cdu truc glycoside
c6 tac dong bao vé doi voi anthocyanin khong 6n
dinh. Banh c6 pH trung tinh cho nén anthocyanin
chuyén sang dang quinonoidal hodc chalcone
khong bén mau, dé bi phan hay hon khi gédp nhiét
[27]. Nhiét d6 nuéng cang cao, su phan huay
anthocyanin cang nhiéu dan dén mau sic cia san
pham ciing nhat dan va gia tri mau siac L* tang dan
cang nhiéu dian dén mau sic cta san pham ciing
nhat dan va gi4 tri mau sic L* ting dan.

0.00235 0.0024

Ln(Kk)

-5

Nhigt di nurdmg (°K)

Hinh 3. Sy phan hiy anthocyanin theo mé hinh phan tmg bac nhat (A)
va mé hinh Arrhenius (B) trong qua trinh nuéng
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Hinh 3A cho thay, voi hée s6 xac dinh R?> 0,91,
mo hinh dong hoc phan tmg bac nhat co thé duoc
stt dung mé ta ham luong anthocyanin trong banh
khoai m& dugc nuwong & nhiét do khac nhau. Ham
lwong anthocyanin (theo can ban kho, CBK) trong
banh khoai m& nuwéng duwoc danh gia véi moé hinh
phan tng bac nhat theo nhiét do khac nhau (150,
160, 170°C) va thoi gian khac nhau. Hang s6 k toc
do phan tng phan hay anthocyanin trong banh
khoai m& khi nuwong duoc xac dinh va trinh bay
trong bang 3. Cac he s6 xac dinh R? 16n hon 0,91.
biéu nay nghia cho thdy rang, su phan hay

anthocyanin c6 thé duoc mo ta theo mo hinh phan
ung bac nhat. Hinh 3A va bang 3 cho thay, khi
nuéng & nhiét do cang cao thi hing s6 k toc do
phan hty anthocyanin cang nhanh

Cac hang s6 k toc do phan tmg & nhiét do
khac nhau duoc kiém tra v6i mo hinh Arrhenius
trén hinh 3B. Nang luong hoat hoa E, duoc tinh
toan va trinh bay & bang 3. Vi hé s6 xac dinh R,? =
0,99, mo6 hinh Arrhenius co6 thé duoc st dung dé
xac dinh nang luwong hoat hoa E, phan tng phan
hiy anthocyanin trong banh khoai m& tim trong
qua trinh nuéng.

Bang 3. Thong s6 dong hoc phan hily anthocyanin trong banh khoai mé tim khi nuéng

e A Phan tng bac nhat Mo hinh Arrhenius
Nhiét d6 nuwong
k (phut?) R/? E, (kJ/mol) R,
150°C 0,0211 0,91
160°C 0,0304 0,99 49,48 0,99
170°C 0,0398 0,99

Chui thich: k Ia hang s6 toc do phan ung; E, 12 nang hrong hoat hoa; R? va Ry 12 hé so xdc dinh k va E,.

Nhu mong doi, nhiét dé cang cao thi phan tng
phan hiy anthocyanin trong banh khoai m& nuong
voi hiang so6 toc do k cang cao. Mishra va cs (2008)
[28] ciing b4ao cdo rang hang, s6 phan huy
anthocyanin trong nudc ba nho 1a 0,0607 phat® &
110°C. Anthocyanin trong nuwéc ép nho bi phan
hiy nhanh hon anthocyanin trong banh khoai mo
tim. Diéu nay c6 thé gidi thich, do hai nguyén
nhan, thit nhat, ba nho c6 c6 do am cao (W = 42%)
hon do 4m banh khoai mé nuong (W = 35%). Thi
hai, ba nho duoc tiét trung trong hop thiéc kin voi
ap suat cao > 1 kg/cm?.

Trong qua trinh nwéng banh khoai m& tim,
nang luong hoat héa phan hily anthocyanin 1a E, =
49,48 kJ/mol & nhiet do 150 - 170°C véi R? = 0,99.
Nang luong hoat hoa phan iy anthocyain ctia banh
khoai mé tim khi nuéng thiap hon so cua
anhthocyanin cta ba nho (E, = 65,32 kJ/g mol)
trong hop khi tiét trung [28], anthocyanin cta
nuoc ép dau (E, = 72 kJ/mol) khi thanh trung 70 -
90°C [29], anthocyanins ctia nudéc nho (E, = 74
kJ/mol) khi thanh trung 70 90°C [30],
anthocyanin ctia phuc bon tir (Ea = 58.95 kJ/mol)
khi thanh trung 60 - 90°C [31]. Sui va cs (2015)
[32] ciing b4o cao riang nang luong hoat héa (E, =

91 kJ/mol) phan huy anthocyanin bé sung vao
banh mi sandwich trong qua trinh nuéng.

3.2.3. Hoat do nuoc

Tuong tu do 4m thi hoat do nudc ciing c6 xu
huéng giam dan khi thoi gian va nhiét do nuéng
ting dan. Khi tang nhiét do nuong tir 150°C lén
170°C thi hoat do nudc giam tir 0,92 xudéng 0,89 va
khi tang thoi gian nudng tir 20 phat 1én 30 phuat thi
hoat do nudc gidm tir 0,89 xuong 0,85. Do 4m va a,,
giam dan dua trén sy bay hoi va khuéch tan nuéc
trong qua trinh nuéng [33]. Nhiét 6 nuwong cang
cao su bay hoi va khuéch tan nudc te do cang
nhanh nén hoat d¢ nuéc gidm cang nhiéu. Twong
tu, khi nwong banh quy & 170°C trong khoang thoi
gian tir 10 - 16 phut thi a,, giam tir 0,6 xuéng 0,36
khi tang thoi gian nuéng [34].

DPo cing 1a tinh chét co hoc quan trong dé xac
dinh luc khi banh duoc nhai vo. Luc pha vo thap
(@6 ctmg nho) lién quan dén tinh gion, nhung két
qua tang do cung lién quan dén ciu trac ctimg chic
ctia banh quy [35]. Do ctimg 1 ting tir 0,22 N/cm?
len 1,4 N/cm? khi ting nhiet do tir 150°C lén
170°C, khi tang thoi gian nudéng tir 20 1én 30 phat
thi do cimg banh ting tt 1,4 N/cm? lén 5,78
N/cm? Do cing 2 ting tir 0,2 N/cm? lén 1,26
N/cm? khi tang nhiét do tir 150°C lén 170°C khi
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tang thoi gian nuéng tir 20 phat 1én 30 phat thi do
ctng tang tir 1,26 N/cm? 1én 4,97 N/cm? Tuong tu
nghién cttu ctia Bojana va cs (2014) [36], tai cung
nhiét d6 nuong 170°C, do ctimg ctia san phdm tang
dang ké tir 894,4 g luc lén 4824,1 g luc khi thoi
gian nuong tang tir 10 phat lén 16 phut. Nguyén
nhan cta viéc tang do ctmg 1a do cac bién ddi hoa
hoc phtc tap xay ra trong bot banh quy trong qua
trinh nuong, bao gom su tan chay ctia chat béo,
pha vo cau trac hat tinh bot, bién tinh protein,
phan tng Maillard, cung vé6i hién twong né ctia bot
do gian nd nhiéet cta khi va s¢ bay hoi nudc. Tat ca
nhitng thay d6i nay déu phu thuoc vao nhiét do va
thoi gian nuwong [37]. Dong thoi, d6 gan két ciing
bi anh huodng it nhiéu khi thay déi nhiet do va thoi
gian nuong. Do gan két giam tir 0,77 g.s xuéng
0,63 g.s khi taing nhiét d6 nuéng tir 150 lén 170°C
va tang thoi gian nuéng tir 20 lén 30 phut do gan
két giam tir 0,63 g.s xuong 0,53 g.s.

3.24. Gid tri mau sac L, a*, b* va H°

Céc gia tri mau sac co6 xu huong ting khi ting
nhiét do. Gia tri mau siac L* tang tur 40,27 1én 42,86,
gi4 tri mau sac a* tiang tir 20,63 lén 20,84, khi ting
nhiét do nuong tir 150 léen 170°C. Khi tang thoi
gian nudéng tir 20 phut lén 30 phat, gia tri mau sic
L*, a*, b* va goc mau H° c6 xu huéng giam nhe.
Gia tri mau sac L* giam tir 40,86 xuong 39,94, a*

giam tir 20,84 xuong 20,82. Tuy nhién, cac gia tri
mau sic nay c6 xu huong giam khi tang thoi gian
nuong khong anh hudéng dang ké dén su thay déi
mau ctia banh. Mau sic san phdm nuéng quyét
dinh boi ham luong duong c6 trong bot nhao, nhiét
do va thoi gian nuwong banh [38]. Trong khi do,
nhiét do cao 1a yéu t6 gay mat mau anthocyanin
[39]. Su mat mau sic da duoc phat hién khi tang
nhiét do [40].

Mot so chi tiéu khong co su khac biét co y
nghia thong ke do sai s6 thi nghiém do cac yéu to
nhiéu nhu phan b6 nhiét khong dong déu, bién
dong do 4m moi truong va sai s6 do luong. Diéu
nay cho thay can c6 nghién cttu bé sung dé danh
gi4 ro hon anh huong ctia cac yéu to nay.

3.3. Panh gi4 mdi quan hé gitta cac chi tiéu va
nhan t§

Trong qua trinh nudng, cac chi tiéu chat luong
ctia banh thay ddi theo thoi gian va nhiét do
nuong. Hé so6 twong quan Pearson dugc tinh dé
kiém tra moi quan hé gitra cac nhan t6 (nhiét do va
thoi gian nuéng) va cac chi tieu (do cimg, do gian
két, do 4m, a,, ham luong anthocyanin va gia tri
mau sac (L*, a*, b*, H° va nhan t6 (nhiét do va
thoi gian nuong).

Bang 4. He so tuong quan (r) giita nhiét d6 va thoi gian nuéng véi cac chi tiéu ciia banh khoai mo nuéng

Nhiét do | Thoi gian| Do 4m | Anthocyanin | Hoat do nuoc |D¢ gan két| Do cung 1
bo 4m -0,53** -0,52**
Anthocyanin -0,74*** -0,35 0,74***
Hoat d6 nuoc -0,74*** -0,11 0,64*** 0,61***
Do gan két -0,16 0,02 0,26 0,15 0,30
Do cing 1 0,57** 0,28 -0,65** -0,49** -0,83*** -0,10
Do cing 2 0,57** 0,28 -0,65** -0,49** -0,84*** -0,10 ,99***
L -0,01 -0,19 0,03 -0,07 0,02 -0,19 -0,01
a* 0,26 -0,12 -0,15 0,09 -0,28 0,33 0,39*
b* -0,38 0,51** -0,13 0,02 0,17 -0,10 0,02
Goc mau H° -0,35 0,51** -0,16 0,03 0,14 -0,09 0,05

Ghi chu: *** p <0,001; **: 0,001 <p < 0,01; *: p < 0,05.

Bang 4 cho thay ham luong anthocyanin cé
quan hé nghich chiéu manh (p < 0,001) véi nhiét
d6 nuéng. Anthocyanin phan hiy cham & nhiét do
thuong va phan hay nhanh & nhiét do cao [41].
Mait khac, ham luong anthocyanin c6 quan hé
thuan chiéu manh (p < 0,001) véi @6 am. Va do 4m
c6 quan hé thuan chiéu manh véi a, (p < 0,001),

nghia 1a hoat do6 nudc tang thi do 4m tang. Theo
Therdthai va Zhou (2003) do 4m va a, giam dan
dua trén su bay hoi va khuéch tan nudc trong qua
trinh nuéng [33]. Ham luong anthocyanin c6 quan
hé thuan chién voi do hoat dong cta nuoc. Dieu
nay co thé 1a do anthocyanin va hoat d6 nudc ciing
nghich chiéu véi nhiét do. Hoac khi banh nuéng
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lau, banh c6 hoat do nudc thap hon va cé do rong
x6p hon nén anthocyanin dé ti€p xuc va phan tng
v6i oxy nén ham luong anthocyanin con lai it hon.
Su oxy hoa nay c6 thé dan dén su pha vo lién két
doi trong cau truc anthocyanin, lam gidm ham
luong anthocyanin con lai trong san phdm thuc
phim. Diéu nay ciing duoc bao cio riang
anthocyanin bi phan huy ting khi do hoat dong
nudc giam [42].

3.4. Panh gia cam quan citia banh khoai m&
nuong

Mau sic ctia banh khoai mo nuéng thay déi ro
rét tuy thuoc vao nhiét d6 va thoi gian nuong.
biém cam quan vé mau sic dat mtc cao nhat la
4,32 khi banh duoc nuwong & 170°C trong 20 phut.
Nguoc lai, diém thap nhat 1a 2,98 khi banh duoc
nuong & 150°C trong 30 phut. Khi nhiét d6 va thoi
gian nuéng ting lén, mau sic cta banh sé ngay
cang tro nén dam hon, néu phan tng Maillard xay

ra vira du sé gitp san phdm c6 mau sic dic trung
va tang gia tri cAm quan.

Vé cau trac, khi tang nhiét do va thoi gian
nuong thi nuéc boc hoi tang, @0 4m giam nhanh
nén cau trac banh tré nén ctng dan. Banh dat
diém trung binh cam quan vé cau triuc cao nhat la
3,99 & 170°C trong 20 phut, & thoi diém nay banh
dat do gion bén ngoai va mém mai bén trong.
Nguoc lai, & cung nhiét do nuéng nhung tang thoi
gian nuéng (30 phut), banh dat gia tri cam quan
thap nhat (2,98) do banh kho ctmg. Vi thé, banh co
cau truc hap dan nhat khi nuéng & nhiét do cao
nhung thoi gian ngin, mang lai lop vo gion va
phan ruot mém mai.

banh gia cam quan & bang 5 cho thay, khi
duoc nwong & 170°C trong thoi gian 20 phut thi
banh khoai m& nuéng dat ciu trac tot nhat, cé
mau tim dep, mui thom hai hoa gitta mui banh
nuwong va mui khoai mo.

Bang 5. Gi4 tri cdm quan ctia banh khoai m& tim nieéng véi nhiét 6 va thoi gian nueong

Nhiét do Thb’i, gian Chi tieu
nuéng (°C) fiong Mau sic Mui Vi Cau truc
(phut)
20 3,80°+0,05 | 2,905+0,03 | 3,11"+0,03 | 3,87°+0,05
150 25 3,40°+ 0,03 3,100£ 0,06 | 3,375+0,06 | 3,50°+0,08
30 2,985+ 0,03 | 2,908+0,04 | 3,13"+£0,07 | 3,79°+0,04
20 3,539+0,04 | 3,91°£0,03 | 3,91°+0,02 | 3,28"'+0,03
160 25 3,539+0,03 | 3,519+0,01 | 3,80'+0,03 | 3,519+0,04
30 2,80"+0,04 | 3,50°+0,03 | 3,999+0,05 | 3,41°+0,06
20 432°+0,02 | 4,12°+£0,04 | 442°+0,02 | 3,99°+0,02
170 25 3,317+ 0,03 4,09°+0,02 | 4,50°+£0,06 | 3,317+0,03
30 3,71°40,02 | 4,20°+0,05 | 4,70°+0,05 | 2,98%+0,07

Ghi chu: So liéu I4 trung binh cua ba Ian Iap lai, cdc s6 trong cung mot cot mang chir cdi khdc nhau
thi co sur khdc biét vé y nghia thong ké (p < 0,05) theo phép thi LSD.

4. KET LUAN

Nhiét do nwong anh huéng nhiéu dén cau truc
(@0 ctmmg, do gan két), do 4m, hoat do nudc, ham
luong anthocyanin, gia tri mau sic L*, va a*.
Trong khi @6, su anh huong cta thoi gian nuéong
duoc thé hién ro d6i voi gia tri mau sic b* va H°, O
nhiét d60 nwong 170°C va thoi gian nuwong 20 phut,
banh khoai m& nuéng dat gia tri cam quan cao
nhat véi mau tim dep, cau tric gion x6p, mui vi hai
hoa. Banh c¢d 1op vo gion va phan ruét mém mai
khi do6 4m khoang 26 - 27%. Bén canh d6, ham
luong anthocyanin duoc gitr lai trong banh nhiéu
nhat (7,52 mg%). Ham luong anthocyanin trong

banh khoai mo tim c6 thé duoc du doan khi st
dung mo6 hinh phéan tmg bac nhat theo nhiét d¢ va
thoi gian nuéng. Mo hinh Arrhenius c6 thé st
dung tinh nang luwong hoat hoa 49.48 KJ/mol phan
hiy anthocyanin trong qua trinh nuwéng. Ham
luong anthocyanin c6 quan hé nghich chiéu manh
voi nhiét d0 nuong nhung quan hé thuan chiéu
manh v6i d6 4m. Nghién cttu khong chi cung cip
dit lieu vé su bién ddi anthocyanin trong qua trinh
nuong ma con cho thay tiém nang phat trién banh
nuong tir khoai mo tim nhue mot san phdm giau
dinh duong va chat chong oxy hoéa. Voi nguyén
liéu tu nhién, loi ich sttc khoe va mau sac hap dan,
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san pham nay c6 thé thu hut nguoi tiéu dung trong
xu huong thuc phdm lanh manh, déng thoi gop
phan da dang hoda thi truong va nang cao gia tri
kinh té tir nguén nguyén lieu dia phuong. Cac phu
gia, chat bdo quan va bao bi sé duoc nghién ctu
nhiam kéo dai thoi gian bdo quan san phidm mot
cach an toan va vé sinh thuc phim.
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EFFECT OF BAKING ON THE KINETICS OF ANTHOCYANIN DEGRADATION
AND QUALITY OF PURPLE YAM (Dioscorea alatz) PIES

Duong Ha Dieu Ngan!, Nguyen Ma Kim Yen!, Ha Ngoc Nhu Y?,
Dang Ngoc The?, Nguyen Thi Cam Tien?, Nhan Minh Tri?
! Food Technology Department, Institute of Food and Biotechnology, Can Tho University

?Postharvest Technology Department, Institute of Food and Biotechnology, Can Tho University

Summary

Purple yam (Dioscorea alata) contains a high amount of the natural pigment anthocyanin, which has
antioxidant properties and helps in preventing diabetes and colon cancer. In addition, purple yam
contains mucilage, which acts as a prebiotic and has a high moisture retention capacity. Purple yam is
used in the production of baked goods with nutritional and sensory value. The objective of this study
is to evaluate the effect of baking temperature (150, 160, 170°C) and baking time (20, 25, 30 minutes)
on the quality of purple yam pie (moisture content, water activity, hardness, cohesiveness,
anthocyanin content, L, a*, b*, H° values, and sensory properties). Besides the 27 samples analyzed
for physicochemical properties and anthocyanin content, the control (unbaked) sample was evaluated
for anthocyanin to assess the kinetic reaction using the first-order and Arrhenius models. The results
show that baking at 170°C for 20 minutes obtained the highest sensory scores, with a beautiful purple
color and delicious flavor. The cake had a crispy crust and a tender crumb with with a moisture
content of approximately 26 - 27% and the highest anthocyanin content of 7.52 mg/100 g. The first-
order reaction model could be used to predict the remaining anthocyanin content in the purple yam
pie when baked at different temperatures and times. The Arrhenius model was used to calculate the
activation energy for the anthocyanin degradation process during baking, with the activation energy
value of 49.48 kJ/mol. Anthocyanin content showed a strong inverse relationship with baking
temperature, but a strong direct relationship with the cake’s moisture content. The research results
not only provide scientific data on the changes in anthocyanin during baking but also highlight the
potential for developing baked products from purple yam, contributing to the diversification of

antioxidant - rich food products in the market.

Keywords: Anthocyanin, color, hardness, kinetic reaction, purple yam pie, water activity.
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PHU PHAM QUA CA PHE: THANH PHAN HOA HOC VA
KHA NANG UNG DUNG TRONG CHE BIEN THUC PHAM

Duong Thi Ngoc Diép” ", Hoang Quang Binh?, Nguyén Thi Thu Thay!
! Khoa Cong nghé hoa hoc va Thuc pham, Truong Dai hoc Nong Lam thanh phé Ho Chi Minh

? Phong Khoa hoc Cong nghé va Hop tic Quoc té, Truong Pai hoc Quy Nhon

TOM TAT

* Email: duongngocdiep@hcmuaf edu.vn

Ca phé 1a mot trong nhitng d6 uéng phé bién nhat trén thé gioi. Tuy theo timg quy trinh ché bién
khac nhau ma tao thanh cac phu phdm khac nhau. Nhin chung, cac phu phdm nhu: Thit qua, vo
qua, vo trau, vo lua déu cé chira nhiéu hop chat co loi cho sttc khoe nhu chat xo, polyphenol,
caffeine. Tuy nhién, hién nay & trong nuéc ngudn nguyén liéu phu phadm nay hién van chua duwoc
khai thac st dung nhiéu va thuong bi thai bo. Cac nghién cttu trén thé gidi cho thdy, cac nguén
phu phdm tir quy trinh ché bién ca phé 1a nguyen liéu thich hop cho sdn xuat d6 uoéng (tra
cascara, ruou vang, nectar), enzyme (cellulase, tannase, pectinase), trich ly cac chit khang oxy
hoa (caffeine, axit chlorogenic, anthocyanin), nguon cung cap doi dao chat xo.

T khoéa: Ca phé, da dang hoa, phu pham, thuc pham.

1. BAT VAN BE

Viét Nam 1a mét trong nhitng nuoc xuat khau
ca phé nhan 16n nhat trén thé gioi. Ca phe 1a mot
trong nhitng cay trong chu luc tai cac tinh thuoc
khu vuc Tay Nguyen (Pak Lik, Lam Péng, bik
Nong, Kon Tum, Gia Lai), ngoai ra con duoc trong
tai Dong Nam b (Pong Nai, Binh Phudc) va mot
s6 noi & cac tinh mién Trung va Bac bo. Két qua so
bo nam 2023, dién tich trong ca phé ctia Viét Nam
dat khoang 718,6 nghin ha, san luong ca phé hon
1.956,8 nghin tan [1]. Tai Viet Nam, ca phé voi hay
ca phé Robusta la giong ca phé duoc trong chi
yéu, ty 1é con lai danh cho ca phé ché hay ca phé
Arabica.

Hat ca phé chiém khoang 50% khoi luong qua.
Nhu vay, so luong phu phdm tao thanh sau qua
trinh ché bién hat ca phe 1a rat lon. Tai Viét Nam,
hién nay da s6 phu phdm qua ca pheé bi thai bo,
mot so it vo qua duoc stt dung san xuat tra cascara.
Mot trong nhitng giai phap bén ving gitp nang
cao gia tri kinh té cho phu phdm nong nghiép la
phat trién cac san phdm gia tri gia ting. Chuyén
doi cac nguyén liéu nong san tuoi thanh cac san
pham ché bién thuc phdm khong chi gia tang gia
tri kinh té cho nong san ma con kéo dai thoi gian
stt dung nong san, giup cai thién chat luong dinh
duong, cam quan; dam bao an toan lwong thuc.

Nhiéu nghién ctru trén thé gioi cho thay, cac phu
phdm nhuw: Thit qua, vo qua, ba ca phé c6 ham
luong chat xo cao, giau hop chat chéng oxy hoa,
mui vi dic trung, 1a nguon nguyeén liéu tiém nang
trong cac linh vuc san xudt vat liéu, thuc phdm va
nong nghiép [2, 3].

Muc tiéu cta bai viét ndy nham cung cap
thong tin téng quan vé dic diém cta cac phu phdm
thu nhan duwoc tir quy trinh ché ca phé. Ngoai ra,
bai viét ciing dé cap cac tng dung ctia nguodn
nguyeén liéu nay trong linh vuc thuc phdm da duwoc
thuc hién trén thé gioi, tir d6 lam nguon thong tin
g6p phan giup phat trién da dang hoa cac san
pham tir phu phdm ca phé tai Viet Nam. Ung dung
phu phdm trong ché bién san phdm cé gia tri gia
ting, giam nguy co 6 nhiém moi truong, giam
thiéu lang phi, gép phan tang thém gia tri kinh té
cho nguoi trong ciing nhu cac doanh nghiép ché
bién.

2. DAC BIEM CUA CAC PHU PHAM THU NHAN BUOC TU QUY
TRINH CHE BIEN CA PHE

C4u tao qua ca phé gém c6 vo qua (chiém 7 -
8%), thit qua (chiém 45%), vo lua (chiém 1,2%) va
nhan hat (chiém khoang 50% khoi lwong qua).
Hién nay c6 2 giong ca phé duoc trong chu yéu
trén thé gioi gom Coffea arabica (Arabica) chiém
ty le 75% va Coffea canephora (Robusta) chiém ty
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lé 25% [4]. Trong ché bién tao ra hat ca phé nhan
thuong phdm, c6 hai phuong phap ché bién chinh
duoc ap dung d6 la phuong phap kho (phoi kho
truc ti€ép qua ca phé) va phuong phap uot (van
dung qua trinh lén men phan hdy 16p com nhay
bén ngoai 16p vo trau va phan thit qua dé 1am bién
d6i thanh phan nhan hat ca phé bén trong) [5].
Tuy theo quy trinh ché bién sé cho nguén phu
pham thu khéac nhau (Hinh 2).

0o

Hinh 1. C4u tao trai ca phé. 1: Vo ngoai, 2: Thit
qua, 3: Com nhay, 4: V4 trau, 5: Vo lua, 6: Nhan ca
pheé [2, 6]

2.1. Thit qua ca phé

Thit qua ca phé 1a mot trong nhitng phu phadm
chinh ctia qua trinh ché bién w6t hat ca phé. Usc
tinh 100 kg qua ca phé tuoi tao ra 39 kg thit qua.
Thit qua c6 ham luong nudc cao (78 - 81%) nguyén
nhan 1a do thit qua hap thu nuéc trong qua trinh
ché bién. Tinh trén ham lwong vat chat kho, thanh
phan thit qua chta cht yéu 1a 36% cellulose, 21%
pectic polysaccharides (chta yéu la axit
galacturonic), 9% hemicelluloses va 5% duong [6].
Theo mot nghién ctru khac vé qua ca phée giong
Robusta duoc trong tai Viet Nam, thit qua cé chita
cac hop chat khang oxy hoa nhu: Polyphenol,
flavonoid, proanthocyanin, caffeine va chlorogenic
axit [7].

2.2. Com nhay

Udc tinh 100 kg qua ca phé tuoi tao ra 22 kg
com nhay. Lop com nhay c6 ham lwong nudc
chiém 84%. Dua trén khoi luong vat chat kho,
thanh phan com nhay c6 chta 30% pectic
polysaccharides, 18% hemicellulose, 17% protein va
8% cellulose [6].

2.3. V6 qua kho

Vo qua kho 1a phu phdm chinh thu duoc tir
qué trinh ché bién kho hat ca phé. Udc tinh sau
qué trinh ché bién, 100 kg qua ca phé tuoi tao ra

45% vo qua kho. Phu phdm nay c6 ham luong nuéoc
thap 13 - 15%. Dua trén khoi luong vat chat kho, vo
qua kho co6 thanh phan cha yéu 1a 38% lignin, 28%
cellulose, 25% hemicelllosed, 8 - 11% protein. Ngoai
ra trong nguyeén liéu nay cting chira cac hop chat
¢0 loi nhu: Axit caffeic va axit chlorgenic[6].

2.4. V6 triu

Uéc tinh sau qua trinh ché bién, 100 kg qua ca
phé tuoi tao ra 39% vé qua kho. Vo qua c6 ham
luong nude thap 9%. Dua trén khoi luong vat chat
kho, thanh phan vé trau chira 35% xylans, 32% lignin
va 12% cellulose. Bén canh d6 cac hop chat nhu:
Axit galic, axit chlorogenic, axit p-coumaric va axit
sinapic ciing duoc tim thay trong vo trau [6].

2.5. V0 lua

Uéc tinh sau qua trinh ché bién, 100 kg qua ca
phé tuoi tao ra 0,4% vo lua. Vo lua c6 ham luong
nuoc thap 4 - 7%. Dua trén khoi luong vat chat kho,
thanh phan vd lua chtta 40% polysaccharides
(celulose, lignin, xylose), 19% protein, 5 - 7% tro,
cac hop chat khang oxy hoa (3-O-caffeoylquinic
acid va 4-O-caffeoylquinic axit) [6].

2.6. Ba ca phé

Ba ca pheé 1a mot trong nhitng phu phdm chinh
thu duwoc ctia quy trinh ché bién nudc ca phée. Udc
tinh 100 kg qua ca phé tuoi tao ra 14 kg ba ca phé.
Ba ca phé c6 ham luwong nudc khoang 61%. Dua
trén khoi luong vat chat kho, thanh phan ba ca phé
c6 chua 66% polysaccharides (galactomanan,
arabinogalactans va cellulose), cac hop chat chong
oxy hoa (3-O-caffeoylquinic axit, 4-O-caffeoylquinic
axit, 5-O-caffeoylquinic axit va caffeic axit) [6].

Bang 1 cho thdy, hau hét phu phidm cta quy
trinh ché bién ca phé déu co6 chtta cac hop chat co
loi cho sttc khoe nhu: Tannins c6 nhiéu cong dung
tot trong khang vi sinh vat, khang viem, khang di
tmg, hé tro diéu tri cac bénh lién quan dén tim
mach. Chlorogenic axit 1a hop chat polyphenol hoa
tan va duoc cdu tao tir caffeic axit va quinic axit;
hop chat nay c6 nhiéu cong dung tot cho sic khoe
nhu bao vé gan, khang oxy héa, ngan chian su hinh
thanh huyét khoi, khang ung thu, bao vé t€ bao
than kinh. Caffeine c6 cong dung t6t trong ho tro
phong ngtra cac bénh co lién quan dén béo phi, dai
thao duong, Parkinson, Alzheimer [4].
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Ché bién khd

Hinh 2. Phu ph4m ctia qua trinh ché bién hat ca phé [6]
Bang 1. Thanh phan héa hoc ctia phu phdm quy trinh ché bién ca phé

Thanh Phan Thit | Com Vo | Voqua | Vo | Baca | Tailieu
qua | nhay | trau kho lua | phé | tham khao

Ham luong nudc (%) 78 -81 84 9 13-15 | 4-7 61

Cellulose (%) 3 8 12 28 24 16
Hemicelluloses (%) 9 18 35 25 16 40 [6]
Carbohydrate (%) 71 56 47 53 40 66

Protein (%) 9 17 - 8-11 19 5

Lipid (%) 0,8 - 1 3-7 5-7 2

Caffeine (% vat chat kho) 1,5 - - 1,0 0,03 | 0,02

Polyphenol téng s6 (% vat chat kho) 1,5 - - 0,8 1,0 1,5 (5]
Tannins (% vat chat kho) 3,0 - - 5,0 0,02 | 0,02

Chlorogenic axit (% vat chat kho) 2,4 - - 2,5 3,0 2,3

Ghi chu: - Thong tin khong duoc thé hién trong tai liéu tham khao.
3. KET QUA NGHIEN CUU UNG DUNG CUA PHU PHAM CAPHE  thuc phém, nong nghiép, vat lieu, nang luong
Hién nay phu phidm ca phé da duoc nghién (Hinh 3 va bang 2).

ctru tng dung trong nhiéu linh vuc khac nhau nhu

‘ Gid thé trong ndm

‘ Thire an gia stc }« Néng nghi¢p }<— —'{ Cong nghé vit ligu %

Bao bi sinh hoc ‘

Vit li¢u hip phu ‘

Dt may |

H Phy phim qué ca phé H

\
Niing lwgng }‘7 4’{ Cong ngh¢ thyc phim }»

Nudce giai khat ‘

Trich ly céc hop chit sinh hoc ‘

Nguyén li¢u b sung chit xo, chét
chéng oxy hoa

Sén xuéit enzyme ‘

Ll (1]

‘ Xiing sinh hoo
Chét tao mau, mui ‘

Hinh 3. Mot s6 huéng tmg dung ctia phu phdm ca phé [3]
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3.1. Cac nghién ctru vé ché bién sin phim
nudc gidi khat

3.1.1. Do uong khong lén men

Hién nay cac nghién ctru vé phu phdm ca phé
cht yéu phat trién san phim tra cascara, trong khi
d6 cac nghién cttu vé san pham nectar, nudc qua
co dic, nudc qua dang trong con kha han ché.

Nghién cttu ctia Sunarharum va cs (2021) [8]
da thit nghiém bé sung vo chanh vao tra cascara
giup da dang thém huong vi cho tra. Tai ty l1é phoi
tron 80% tra cascara va 20% vo chanh kho, nuéc tra
thu duoc co diém cam quan dat 5,55/9 di€ém,
polyphenol téng 25,05 mg GAE/g, caffeine 0,69
mg/g.

Nghién ctu cua Kristanti va cs (2022) da thir
nghiém tmg dung phuong phap lén men trong ché
bién tra cascara. Két qua cho thay, qua trinh len
men tu nhién hodc cé bé sung Saccharomyces
cerevisiae da lam giam d6 pH, ham Iluong
polyphenol, luong tanin cé trong thit cia ca phé
theo thoi gian lén men [9].

Bén canh cac nghién cttu vé ché bién tra
cascara, nghién ctu vé diéu kién pha tra cting da
duoc thuc hién, cu thé 1a phuong phap i néng 4 g
tra duoc ngam trong 100 mL nuwéc & 70°C trong
thoi gian 4 phut va phuong phap t lanh ngam tra
tai 5°C trong thoi gian 12 gio. Két qua cho thay
phuwong phap G lanh cho tra cé hoat tinh khang
oxy hoa va vi dang nhiéu hon; nguoc lai phuong
phap U nong cho tra c6 vi chua va ham luwong
polyphenol cao hon. Bén canh d6, nghién ctru da
xac dinh duoc diéu kién 4 nong toi uu la 77°C
trong 8 phut cho tra c6 nhiéu ham Iluong
polyphenol va hoat tinh khang oxy hoa cao [10].

Trong mot nghién ctu khac, thit qua ca phé
say kho da duoc thtr nghiém phoéi tron cung voi
dau tay va viét quat say kho trong phat trién nuoc
giai khat. Két qua danh gia trén 100 cdm quan vién
cho thay, cong thic st dung 5 g thit qua ca pheé,
2,5 g viet quoc va 5 g dau tay cho san pham c6 chat
luong cam quan tot nhat 7 - 8/9 diém. Tai cong
thitc nay, nuéc tra thu dwoc c6 ham luwong
polyphenol tong la 26,95 mg GAE/g, hoat tinh
khang oxy hoa la 9.110,65 pmol Trolox/g [11].

3.1.2. Po uong Ién men

Nghién ctu ctia Bae va cs (2022) da thk
nghiém lén men ruou tir thit qua ca phé bang cach
dung cac chung nam men nhu: Wickerhamomyces
anomalus, Saccharomycopsis fibuligera,
Saccharomyces cerevisiae KNU18Y12. Két qua
phan tich cho thdy, ching W. anomalus cho san
pham c6 do con (11%) cao nhat sau 10 ngay lén
men; trong khi do, ching S. cerevisiae cho san
pham c6 hoat tinh khang oxy héa cao nhat (phan
tram tc ché DPPH dat 45,91%) [12].

Thit qua ca pheé cing da duoc két luan 1a moi
truong thich hop cho qua trinh sinh truong cta
nam men trong san xuat ruou vang bdi KC va cs.
(2021). Dau tien, thit qua ca phée (20 - 25%), nudc
va duodng duoc tron déu thu duoc hon hop c6 ham
luong téng chat ran hoa tan (TSS) 1a 18%. Sau d6
hon hop duoc thanh trung tai nhiét do 65°C/20
phut, dé nguoi va bé sung bot ché phdm ndm men
S. cerevisiae voi ty 1€ 0,25 g/L. Qua trinh lén men
duoc thuc hién tai nhiét do 30°C dén khi san phdm
dat TSS 1a 5%. San pham duoc dem di loc va phoi
tron duong dé dat TSS 1a 10%. Cudi cung san phdm
duoc dem di thanh tring 65°C/20 phut. San phdm
thu duoc c6 do con 8,87%, caffeine dat 30,94 mg/L,
chat luong cam quan kha tot voi diém danh gia
muc do yéu thich 1a 6,35/10 diém, ham luong
polyphenol dat 77,56 mg/100 mL [13].

Trong nghién ctu cua Patil va cs (2022) cho
thay, thit qua ca phe 1a nguyen liéu tiém nang phat
trién san pham d6 uong chira probiotic. Theo do,
100 g thit qua ca phé da siy kho duoc ngam trong
1L nudc tai nhiét do 90 °C trong 10 phut. Sau do,
hon hop duoc loc thu dich trong va phoi tron ciing
voi 80 g duong va 5,5 mL nudc chanh. Tiép theo
dung dich duwogc thanh trung tai 60°C trong 30 phut
va lam ngugi. K€ tiép, hat kefir duoc bé sung vao
dung dich dén khi mat d¢ vi khuan lactic trong
dung dich dat 8 Log CFU/mL. Sau d6, san phdm
duoc bao quan tai 4°C. Sau 30 ngay bao quan, san
pham c6 mat d¢ tong vi khuan lactic khoang 8 Log
CFU/mL, va mat do ndm men khoang 9 Log
CFU/mL [14].

Nghién ctru cia Muzaifa va cs (2023) da thi
nghiém tmg dung vo qua kho va vo trau ca phé
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trong phat trién nuéc tra léen men kombucha.
Nguyén liéu sau khi da phoi kho (250 g) duoc
ngam trong 5 L nuwéc nong trong 8 phut, sau do
duoc dem di loc. Nuoc tra tiép tuc duoc phoi tron
voi 15 - 20% duong va duoc dé ngudi. Sau cung,
10% giong khoi dong SCOBY duoc bo sung vao
trong tra va tién hanh lén men trong 10 ngay. Két
qua danh gia ghi nhan san phidm duoc lén men tir
ca hai nguén nguyén lieu déu co chat luong cam
quan tot 3,5/5 diém, san phdm c6 do con 0,3 - 0,4%
vapH 2,8-2,9 [15].

3.2. Trich ly cac hop chit khang oxy hoa

Bén canh ham luong chat xo ddi dao, cac hop
chat co loi nhu: Polyphenol, anthocyanin, tannin,
chlorogenic axit, caffeine ciing da duoc phat hién
trong phu phdm qua ca phe [16]. Do @4, nguén
nguyén lieu nay da tré thanh doi twong duoc st
dung trong nhiéu nghién cttu trich ly cac hop chat
khang oxy hoa.

Nghién cttu ctia Serna-Jiménez va cs (2023)
[17] da nghién ctru t6i wu hoa diéu kién trich ly
caffeine va polyphenol tir thit qua ca phé. Pau tién
thit qua ca phe duoc say kho & 60°C dén khi dat do
am khoang 10%. Sau d¢ thit qua duoc trich ly voi
nudc cat theo ty 1é 1: 10 (g/mL), trong thoi gian
5,5 phut, nhiét do 75°C, c6 ho tro séng siéu am &
cong suat 1a 370 W. Dich chiét thu duoc c6 ham
luong caffeine dat 147,9 mg/L, va polyphenols dat
164,9 mg/L. Két qua phan tich LC-MS/MS cho
thay, trong dich chiét co chita protocatechuic axit
(90,0 mg/1), gallic axit (25,1 mg/L), 5-chlorogenic
axit (13,0 mg/L), rutin (3,0 mg/L), caffeic axit (2,0
mg/L).

Trong mot nghién ctru khac, Tran va cs (2022)
[7] da tmg dung vi séng trong hé tro trich ly
polyphenol ti thit qua ca phé. Dau tién, thit qua ca
phée duoc say kho tai 90°C trong 6,5 gio tai diéu
kieén ap suat duoi khi quyén 3,75 mmHg. Nguyén
lieu sau do tiép tuc duoc xay nhé va trich ly véi
ethanol 50% theo ty 1& 1: 20 (g/mL), trong thoi
gian 70 phut, cong suat vi song la 700 W. Két qua
phan tich cho thay, tir 1 g nguyén liéu co thé tach
chiét duoc 6 mg caffeine, 47 mg polyphenols, 36
mg flavonoids, 8 mg axit chlorogenic. Ngoai ra
nghién cttu ciing cho théy, hé tro séng vi séng cho

dich chiét tir thit qua ca phé giau cac hop chat sinh
hoc hon so vo6i tng dung séng siéu am.

Trong mot nghién cttu ctia Reichembach & de
Oliveira-Petkowicz (2020) [18] da dé xuat quy
trinh trich ly pectin ttr thit qua ca phé. Thit qua ca
phé duoc sdy kho bing phuong phap sdy thing
hoa va nghién nhuyén thu hoi bot. K& dén, bot
nguyén liéu (150 g) duoc trich ly voi 1 L ethanol
80% trong 20 phut. Dich chiét sau d6 duoc loc va
thu 14y phan can. Phan can tiép tuc duoc rira voi
ethanol tuyét doi va dé kho tai nhiet do 20°C thu
duoc bot pectin tho. Sau do, bot pectin tho ti€p tuc
duoc trich ly voi 0,1M HNO, véi ty 1é 1: 25 (g/mL)
trong thoi gian 30 phut, nhiet do 100°C. Ké dén,
mau duoc ly tam tai 5.000 vong/phut trong 20 phut
thu phan dich trong. Dich trong tiép tuc duoc dem
di két tia bang cach phoi tron véi ethanol tuyét doi
va dé yen trong 16 gio tai 4°C. Phan cin thu duoc,
tiép tuc rtra véi con va say kho thu duogc bot pectin
tinh khiét. Hiéu qua thu hoi dat 14,6%, bot chira
79,5% axit galacturonic, ham lwong methoxyl dat
63,2% .

Murthy va cs (2012) da nghién ctu trich ly
anthocyanin bang cach ngam thit qua ca phé trong
dung dich methanol c6 0,01M HCL theo ty 1é 1: 2,
trong thoi gian 18 gio, tai 4°C. Sau do, hon hop
duoc loc va loai dung moi bang cach co quay chan
khong tai nhiét do 40°C. Két qua phan tich cho
thay, tir 100 g vat chat kho trong nguyén liéu thu
hoi duoc 25 mg monomeric anthocyanin. Két qua
phan tich HPLC cho thay, cyanidin 3-rutinoside va
cyanidin-3-glucoside chiém chu yéu trong thanh
phan anthocyanin. Dich chiét anthocyanin ciing da
cho thay, c6 hiéu qua trong tic ché hoat dong cia
enyme glucosidase va amylase [19].

3.3. San xuit enzyme va hop chat hitu co

Ung dung cac nguon phu phdm cho trong san
xuat enzyme da va dang nhan duoc nhiéu su quan
tam ctia cac nha nghién ctru do cac vu diém nhu:
Ngudn nguyén liéu gia thanh thap, dé tim mua,
thuc hién quy mé 16n [20]. Thit qua ca phé chia
mot luong dang ké duong, celllose, 1a ngudén cung
cap cac - bon déi dao cho qua trinh phat trién vi
sinh vat. Do d6, nhiéu nghién ctru da st dung thit
qua ca phé nhu la mot nguyén lieu cho san xuat
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cac loai enzyme thong qua trinh lén men cta vi
sinh vat.

Enzyme B—glucosidases la enzyme phan giai
cellulose thanh glucose, thuong duoc uing dung
trong san xuat ethanol, nudc qua va nuoc giai khat.
Nghién cttu ciia Dias va cs (2015) [21] da xac dinh
duoc diéu kién t6i wu cho qua trinh san xuat
enzyme B—glucosidases bang vi khuin Bacillus
subtilis trén moi truong thit qua ca phé, trong do
thanh phan méi truong lén men gém: 0,2% NaNO,,
0,1% K,HPO,, 0,05% MgSO,, 0,05% KCI, 0,2%
peptone va 3,68% thit qua ca phé. Qua trinh 1én
men duoc thuc hién trong 24 gi¢, nhiét d6 36,6°C
va pH la 3,64. Méi truong sau 1én men duoc trich
ly va thu héi enzyme B glucosidases c6 do hoat
dong 1a 22,59 Ul/mL.

Cellulase 1a enzyme phan gidi cellulose va
thuong duoc tng dung trong san xuat dé uéng hoic
trong trich ly cac hop chat sinh hoc. Nghién ctru
cta Selvam va cs (2014) da thir nghiém sir dung két
hop thit qua ca phé va vo qua dia lam méi truong
nuoéi vi khuin Acinetobacter sp. TSK-MASC nham
san xuat ezyme cellulase. Dau tién timg loai nguyén
lieu duoc xtr Iy véi dung dich NaOH 1%, sau do rira
vOi nudc cat va say kho, nghién nho. Ké ti€p, moi
truong 1én men duoc chuin bi bang cach phéi tron
3,0 g bot thit qua ca phé, 3,0 g bot vé dika va nudc
cat cho da 1 L va xtt Iy tiét trung. Moi truong sau
khi nguéi dugc 1én men & pH 7, trong thoi gian 60
gio & nhiét do 50°C. Enzyme thu duoc c6 do hoat
dong 1a 888 UI/mL [22].

Tannase la enzyme phan giai tannin tao thanh
gallic axit va glucose, thuong duoc ing dung trong
san xudt ruwou vang va nuoc trai cay (nudc trai
diéu). Nghién cttu ctia Bhoite va Murthy (2015) da
stt dung thit qua ca phé san xuat enzyme tannase.
Pau tién 10 g thit qua ca phé c6 pH 5,5 va do 4m
50% dugc cho vao binh thiy tinh va dem di tiét
trung va dé ngudi. Sau do, 1 mL dung dich chta
10° bao tir Penicillium sp. CFR303 dugc bé sung
vao mau va khudy tron déu. Qua trinh 0 mau dién
ra & nhiét do 30°C trong thoi gian 96 gio. Sau do,
mau dugc dem hoa dung dich dém citrate pH 5,0,
ly tam va loc thu hoi enzyme tannase tho co do
hoat dong 1a 110,82 Ul/g [20].

Enzyme polygalacturonase la enzyme phan
giai polygalacturonic, thuong duoc ing dung trong
san xuat nudc trai cay. Nghién ctru ctia Rodriguez-
Frometa va cs (2020) da san xuit enzyme
polygalacturonase bang cach st dung thit qua ca
phé lam moi truong 1én men cho Aspergillus niger
van Thiegem. Diéu kién lén men thich hop 1a do
am moi truong dat 60%, nhiet do 45°C, pH 4,0 va
thoi gian 8 ngay. Hon hop sau lén men duoc khuay
tron déu cung voi nudc, loc va ly tdm thu duoc
dung dich chtta enzyme polygalacturonase tho co
do hoat dong 1a 60 UI/mL [23].

Nhim san xuit lactic axit nghién ctu cda
Pleissner va cs (2016) da st dung thit qua ca phé
lam moi truong nuoi vi khuidn. Dau tién, hén hop
chtra 16,6% bot thit qua ca phé duoc xt ly voi dung
dich H,SO,, sau @6 trung hoa v6i NaOH dat pH 5.
Sau d6, hon hop duoc thiy phan véi enzyme
accellerase 1.500 trong thoi gian 24 gio tai nhiét do
50°C. Dung dich tiép tuc duoc hiéu chinh dén pH 6
va bo sung Bacillus coagulans thyc hién qua trinh
lén men tai nhiet do 52°C trong thoi gian 17 gio. Két
qua nghién ctru cho thay, 1.000 kg thit quéa ca phe
san xuat duoc 55,5 - 68,6 kg L (+) lactic axit [24].

Nghién cttu cua da Silveira va cs (2019) da s
dung thit qua phé lam nguyén liéu trich ly
chlorogenic axit. Thit qua ca phé duoc xay nhuyén
va b6 sung sodium metabisulfite voi ty 1é 500
mg/kg. Sau do, nguyén lieu (1 kg) duoc tron déu
voi 2,5 g bot ché phdm ndm men Saccharomyces
cerevisiae dé dat mat do ndm men la 10" CFU/g.
Qua trinh lén men dién ra trong thoi gian 8 ngay
tai nhiét do 28°C. Hon hop sau lén men duoc ly
tam thu héi dung dich chtra chlorogenic axit tho
v6i ham luong 1a 35 - 40 mg/L [25].

3.4. San phdm khac

Nham tan dung phu phdm qua ca phé, Pérez-
Calvo va cs (2023) da nghién ctru t6i vu hoa cong
thirc phai tron thanh phan dinh duong c6 chia thit
qua ca phé. Thanh phan san phdm c6 chia 50%
ngi coc, 30% si ro va 20% thit qua ca phé cho san
phdm diém cam quan cao nhat 1a 7,69/9 diém va
¢0 gia tri dinh duong la 365,21 kcal/100 g [26].

Nghién cttu cia Moreno va cs (2019) da thi
nghiém két hop thit qua ca phé say kho trong ché
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bién banh quy. Cu thé, cac nguyén liéu gdm: Bot
mi 53,8%, nuoc 28,37%, dau thuc vat 10,15%, bot thit
qua ca phé 6%, bot néi 1,06%, muoi 0,39%, lecithin
0,35%, huong ca phé 0,1%, duoc tron déu va can
thanh 14t c6 do day 0,4 cm. Sau dd, bot duoc cat
thanh hinh tron duong kinh 4 cm va nuwong tai
nhiét @6 180°C trong 15 phut. Banh quy tao thanh
duoc nguoi tieu dung kha wua thich voi diém cam
quan dat 6,62/9 diém [27].

Rosas-Sanchez va cs (2021) da nghién cttu ting
dung bot thit qua ca phé thay thé bot mi trong ché

bién banh mi. Két qua nghién ciu cho thiy, ty le
thay thé cang cao tir 1,25 - 5%, d0 nd ctia banh cang
giam, nguoc lai do gion cing cang ting. Két qua
danh gia cam quan ghi nhan, & ty 1é thay thé 5%,
banh mi van duoc nguoi tieu dung chap nhan. Tuy
nhién, khi ti€p tuc tiang ty 1é thay thé trén 5%, banh
mi tré nén xo cung va khong dugc nguoi tieu dung
yéu thich. Ngoai ra, nghién cttu ciing dé cap viéc
ung dung thit qua ca phé da giap nang cao ham
luong chat xo ctia san phdm [28].

Bang 2. Cac timg dung ctia phu phdm ca phé trong ché bién thic phdm
Nguyén liéu Ung dung Cong dung Tai liéu tham khao
Vo lua
Cllre || Gt o i
Polyphenol Stta chua Thanh phan hoat tinh sinh hoc
Chat xo Banh ngot Thay thé chat béo, bot mi
Chat xo Banh mi Prebiotic 2]
Chat xo Banh quy Chat tao mau, cung cap chat xo
Bi ca phé
Thanh phan khang oxy hoa, ho tro
Chat xo Banh mi, banh quy | kiém soat bénh béo phi, dai thao
duong
Chiét xuat mui thom | Nudc giai khat Chat tao mui
Polyphenol Nuoc giai khat Chat chong oxy hoa
Nguyen lieu khac (thit qua, vo trau...)
Anthocyanin Thuc phdm Tao mau tu nhién [2]
Séan xuat enzyme San xuit enzyme | Moi truong nudi cy vi sinh vat [22]
Ruou vang - [12]
Hinh 4. M6t s6 sdn phdm thuc phdm ché bién/béd sung thit qua ca phé
San pham legu vang Banh mi ;Ehanh ngi coc Tra cascara
PG
Hinh minh hoa e O P
bk P el
Tai liéu tham khéo [12] [28] [26] [15]
4. KET LUAN nguyén liéu chic nang (chat tao mau, tao mui, b

San luong tiéu thu ca phé ngay cang tang, do
d6 so6 lwong phu phdm tao thanh nhu: Thit qua, vo
trau, vo lua, ba ca pheé tir quy trinh ché bién hat ca
phé ngay cang tang. Cac nguyén liéu phu pham cé
nhiéu tiém ning tmg dung trong nganh cong
nghiép thuc phdm nhu: San xuat nuoc gidi khat,
san xuat enzyme, trich ly hop chat sinh hoc,

sung chat xo, b6 sung chat chong oxy hda). Viet
Nam 1a mot trong nhitng quoc gia xuat khau va
tiéu thu ca phé 16n trén thé gisi, do d6 nguoén phu
pham tir quy trinh ché bién hat ca phé 1a rat 16n.
Viéc da dang hoa nguon nguyeén liéu phu phdm gia
thanh thap, sin co6 trong nudc sé gitp nang cao gia
tri kinh té€ cho trai ca phé, giam sttc ép cho van dé
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moi truong. Nham nang cao kha nang khai thac st
dung cta phu phdm ca phé tai Viet Nam, cac
nghién cttu vé san phdm d6 udéng va san phim
tach nuoc (say kho, co dac...) can duoc tiép tuc.
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Summary

Coffee is one of the most popular drinks in the world. Depending on the different processing lead
to the various by-products. In general, by-products such as pulp, husk, parchment, and silver skin
contain many health-beneficial compounds such as fiber, polyphenols, and caffeine. However,
these materials have not yet been widely exploited and are often thrown away in Vietnam.
Research in the world shows that by-products from the coffee processing are suitable raw
materials for beverage production, enzymes, extraction of bioactive compounds, andbioactive a

rich source of fiber and antioxidant activity.
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PHAN TiCH CAC NHAN TGO ANH HUONG DEN HANH VI
CUA NONG HO TRONG VIEC GIAM THIEU
RAC THAI NHUA TRONG SAN XUAT NONG NGHIEP
TAI THANH PHO DA LAT, TiNH LAM DONG
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Nghién ctru nay nham phan tich cac nhan t6 anh hudéng dén hanh vi cia néng ho trong viéc giam
thiéu rac thai nhya trong san xuat nong nghiép tai thanh pho Pa Lat, tinh Lam Déng. Nghién ctu
stt dung mo hinh céu tric tuyén tinh binh phuong bé nhat rieng phan (PLS - SEM) v6i phan mém
SmartPLS 4.0 trén bo dit lieu 412 nong ho. Két qua nghién ctru cho thay, su thay ddi vé hanh vi
ctia nong ho trong viéc giam thiéu rac thai nhua trong san xuat nong nghiép duoc giai thich béi
cac nhan to y dinh va truyén thong 1a 44,9%. Dong thoi, y dinh giam thiéu rac thai nhua ctia nong
ho trong san xuat nong nghiép chiu anh huéng cta cac nhan té nhan thirc kiém soat hanh vi, tai
chinh, truyén thong va thai do. Bén canh do, y dinh giam thi€u rac thai nhua ciing chiu tac dong
gian tiép ctia nhan t6 kién thic. Mat khac, thai do chiu anh huodng tich cuc tir nhan to kién thic,

nhan thic méi truong va nhan thic stec khoe.

Tt khéa: Ric thadi nhua nong nghiép, gidm thiéu, hanh vi, thanh pho Pa Lat.

1. DAT VAN DE

Nong nghiép duoc xac dinh 1a tru do cta nén
kinh té Viét Nam, bao dam sinh ké cho trén 60%
dan s6 sinh song & khu vuc nong thon va chiém ty
trong gan 12% GDP. Tuy nhién, hoat dong san xuat
nong nghiép cing dang tao ra ap luc lé6n cho moi
truong voéi tong luong rac thai nhua phat sinh tie
trong trot khoang 661,5 nghin tdn/nam bao gom:
Tui nilon, vo bao bi phan bén va vo bao bi thudc
bao ve thuc vat, 77 nghin tan rac thai nhua phat
sinh tir vé bao bi thitc an chan nuéi va 273 nghin
tan chat thai nhua tir bao bi thic an, vo thudc tha y
phat sinh trong hoat dong nudi trong thay san [1].
Qua trinh canh tac da thai ra moi truong nhimng
chat thai nguy hai, dac biét 1a rac thai nhua ma
khong thong qua bat ctt quy trinh xtt Iy nao dan
dén mat can bang sinh thai, anh huéng xau dén
sitc khoe con nguoi. Véi thuc trang phat thai
khoang 1 triéu tan rac thai nhwa/nam, nganh nong
nghiép dang thuc ddy cac giai phap giam thiéu rac
thai nhuwa mot cach c6 hé thong, huong toi nén
kinh té nong nghiép tuan hoan, than thién véi moi

truong va thich tng voi bién d6i khi hau. Tuy
nhién, hién tai chi 20% rac thai nhya duoc thu gom
va tai ché gay ra nguy co mat can biang hé sinh
thai va phat trién khong bén vig [1].

Thanh pho Da Lat, tinh Lam DPéng 1a dia
phuong dimg dau ca nuodc véi trén 10.690 ha dat
canh tac nong nghiép, trong d6 hon 62% dién tich
san xuat nong nghiép theo huong cong ngheé cao,
dac biét 1a cac san phdm rau, hoa dem lai gia tri
thu hoach binh quan dat canh tac dat toi 400 trieu
déng/nam/ha, dong gop khoang 14% co cdu kinh
té cua thanh pho [2]. Mat trai ctia viéc san xuat
nong nghiép cong ngheé cao da dé lai nhiéu he luy
voi hang tram tin chat thai méi nam, trong do
nhiéu rac thai nong nghiép nguy hai nhue bao bi
thuoc bao vé thuc vat sau st dung ngay cang ting
léen. Tuy nhién, viéc phan loai rac thai dé dinh
huong xtt ly dung cach con rat han ché, cht yéu
nguoi dan tw chon lap, dot, bo chung voi rac thai
sinh hoat hodc vt xuong muong sudi. UBND
thanh pho Da Lat xac dinh, viéc phat trién nong
nghiép cong nghé cao phai gan lién voi viéc bao vé
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moi treong, huong toi nang cao chat luong cudc
song nguoi dan, xay dung nong thon moi phat
trién bén virng. Vi vay, nghién ctu duoc thuc hién
voOi muc tiéu phan tich cac nhan t6 anh hudng dén
hanh vi ctia nong ho trong viéc giam thiéu rac thai
nhua trong san xut nong nghiép tai thanh pho ba
Lat, tinh Lam Déong.

2. PHUONG PHAP NGHIEN CUU

2.1. Co sé& ly thuyét

Trong nghién cttu nay, co so ly thuyét dé xay
dung cac bién trong nghién ctru dua trén mo hinh

chéap nhan cong nghé (TAM) két hop voi ly thuyét
hanh vi c6 ké hoach (TPB) do Fred Davis (1986)
phat trién. Theo Eliana Lima va cs (2018) [3],
Hamed Taherdoost (2018) [4] va Simona Naspetti
va cs (2017) [5], mo hinh két hop gitta TAM va
TPB da dwoc ap dung vao cac nghién ctu trong
linh vuc nong nghiép. Ké thita tir cac nghién ctu
tréen, mo hinh dé xuat trong nghién ctru nay chiu
anh hudéng bdi 6 nhan t6 va duoc thé hién trong
hinh 1.

e , H7b A n
Klen thlIC Truyen thong
Hg, H Hy,
Nhan thttc 6 vH7C
A
stcc khoe H -
: Y dinh giam thiéu Hanh vi giam thiéu
Thai do Hs rac thai nhya trong Hy rac thai nhya trong
Nhan thuc f san xuat nong san xuat nong
moi truong ’ Hy nghiép nghiép
Nhan thtc
kiém soat
hanh vi H;s
Tai chinh

Hinh 1. M6 hinh danh gi4 hanh vi gidm thiéu rac thai nhya ctia néng ho

Cac gia thuyét nghién ctru:

H, 1a nhan thic vé sic khoe (NTSK) anh
hudng tich cuc dén thai do ctia nong ho trong viéc
giam thiéu rac thai nhua trong san xuit nong
nghiép.

H, 1a nhan thtc vé moi truong (NTMT) anh
hudng tich cuc dén thai do ctia nong ho trong viéc
giam thiéu rac thai nhua trong san xuit nong
nghiép.

H, la thai do (TD) anh huéng tich cuc dén y
dinh ctia nong ho trong viéc giam thiéu rac thai
nhua trong san xuat nong nghiép.

H, 1a nhan thic kiém soat hanh vi (NTKSHYV)
anh huong tich cuc dén y dinh ctia nong ho trong
viéc gidm thiéu rac thai nhua trong san xuat nong
nghiép.
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H; 1a tai chinh (TC) anh hudng tich cuc dén y
dinh cta nong ho trong viéc gidm thiéu rac thai
nhua trong san xuat nong nghiép.

H,,, Hy, 1a kién thitc (KT) anh huong tich cuc
dén thai do va y dinh ctia nong ho trong viéc giam
thiéu rac thai nhua trong san xut nong nghiép.

H,,, H,, H;. 1a truyén thong (TT) anh hudéng
tich cuc dén kién thic, y dinh va hanh vi ctia nong
ho trong viéc giam thi€u rac thai nhua trong san
xuat nong nghiép.

H; 1a y dinh anh hudng tich cuc dén hanh vi
ctia nong ho trong viéc giam thiéu rac thai nhua
trong san xuat nong nghiép.

2.2. Ngudn sd lieu

Dé phan tich cac nhan t6 anh hudng dén hanh
vi ctia néng ho trong viéc giam thiéu rac thai nhua
trong san xuat nong nghiép tai thanh pho Da Lat,
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tinh Lam Péng, phuong phap phan tich cau trac
tuyén tinh duoc tmg dung.

Phuong phap nay doi hoi co mau lon vi n6 dua
vao ly thuyét phan phoi mau ctia Tenko Raykov va
Keith F. Widaman (2009) [6]. Tuy nhién, theo
Joseph Hair va cs (1998) [7] vé quy tic xac dinh c&
mau, doi voi bai toan phan tich yéu to, co mau
duoc xac dinh it nhat bang 5 1an s6 bién quan sat
trong mo hinh. M6 hinh nay c6 bién quan sat duoc
dua vao phan tich yéu to, do d6 so luong quan sat
toi thiéu can thiét 1a 5 * 44 = 220 quan sat. Mat
khac, vo6i phuwong phap udc luong Maximum
Likelihood thi kich thudc mau t6i thiéu tir 100 - 150
[8].

Do vay, mau quan sat ctia nghién ctu nay la
412 quan sat, vé co ban da dap tmg duoc yéu cau
ctia phuong phap phan tich. So lieu duoc thu thap
tai lang hoa Thai Phién (phuong 12) va lang hoa
Van Thanh (phuong 5) thanh pho DPa Lat voi
phuong phéap diéu tra phi ngau nhién thuan tién,
day 1a hai lang hoa 16n nhat va lau doi nhat tai
thanh pho Da Lat. S6 lieu duoc thu thap thong qua
phéng van truc tiép bang bang cau héi cau trac.
Ngoai ra, con thu thap cac thong tin that cap ti
nhiéu ngudn khac nhau, bao gém: Cac tai liéu, cac
bao cao, cac nghién cttu trong va ngoai nuéc duoc
thu thap qua cac ngudn khac nhau dé phuc vu cho
nghién cttu. Cac thong tin da thu thap duoc téng
hop, tinh toan va phan tich bang phan mém Excel
va SmartPLS 4.0.

2.3. Phuong phap phan tich

Mo hinh céu truc tuyén tinh (SEM) duoc st
dung nham uwoc luong méi quan hé giita cac nhan
to trong mo hinh ly thuyét [9]. Trong mé hinh
SEM c6 hai ky thuat phan tich duoc ap dung do la
CB - SEM (Covariance - based SEM) va PLS - SEM
(Partial Least Squares - SEM). Nghién cttu nay ap
dung mo6 hinh céu trdc tuyén tinh binh phuong bé
nhat rieng phan (PLS - SEM), vi phuong phap nay
duoc st dung rong rai trong nghién cttu hién nay
ciing nhu thé hién mot s6 vu diém so voi CB -
SEM nhu khong qua khat khe vé dit lieu, xit ly cac

mo6 hinh phttc tap voi nhiéu moéi quan hé hay xt ly
tot mo hinh do luong dang nguyén nhan [8].

Mo hinh nghién ctu duoc danh gia qua hai
budc 1a danh gia mo hinh do luong va moé hinh cau
truc. M6 hinh do luong duoc danh gia théng qua
hé so tai nhan t6, hé so tin cay téng hop, do gia tri
hoi tu, kiém dinh do6 nhat quan noi tai va do gia tri
phan biét [8]. Trong d6, hé so tin cay téng hop
(CR) phai 16n hon 0,7; do gia tri hoi tu thi hé so
AVE (Trung binh phuong sai trich - Average
variance extracted) phai lon hon hoac bang 0,5; do
gia tri phan biét thi can bac hai AVE ctia moéi nhan
to6 do lwong déu lon hon heé so6 lién hé gitta nhan to
d6 voi cac nhan to6 khac; hé so6 tai nhan to don 1é
(outer loadings) phai l6n hon 0,4 thi c6 y nghia vé
gia tri tin cay va hé s6 Cronbach’s Alpha ctia méi
nhan t6 do luong déu 16n hon 0,5. Khi mé hinh do
luong da duoc kiém dinh tinh hiéu luc, woc luong
mo6 hinh cau truc tuyén tinh dugc thuc hién. Trong
mo hinh ciu trac dé kiém tra moi quan hé gitra cac
khai niém thi gia tri t - value > 1,96 & muc y nghia
thong ké 5%; trong s6 Outer Weights thuong thap
hon hé so6 tai nhan t6. Dé kiém tra xem cac chi bao
cau thanh cé thuc su gép phan vao viéc hinh thanh
bién tiém 4n thi quy trinh bootstrapping (kiém
dinh d¢ tin cay mo hinh SEM) can duoc thuc hién.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mot s6 dic diém vé nhan khiu hoc va xa
hoi hoc ctia ho diéu tra

Két qua & bang 1 thé hién céac gia tri thong ke
mo ta vé dac diém cta nong ho san xuit nong
nghiép trén dia ban nhu: Gioi tinh, d¢ tudi ctia cht
ho, trinh do hoc van, quy mo6 san xuat clia nong
ho, tir d6 phan anh duoc tiém luc ngudn nhan luc,
trinh do ctia méi ho san xuat. Doi voi chi tieu vé
gioi tinh, phan 16n cha ho 1a nam gi6i, chiém ty lé
62,38%, twong tng voi 257 ho, con lai cha ho 1a nte
voi 37,62%, teong tng voi 155 ho. Do tudi khao sat
kh4a da dang va phong phu, voi da phan nong ho
tap trung & do tudi trung nién tir 36 - 60 tudi, chiém
ty trong cao nhat 64,81%.
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Bang 1. Théng tin chung vé ddi twong phong vin

Chi tieu Tan s6 (ho) Ty le (%)
1. Gié6i tinh cha ho
Nam 257 62,38
N 155 37,62
2. Tuéi cht ho
< =18 tudi 0 0
18 - 35 tudi 92 22,33
36 - 60 tudi 267 64,81
> 60 tudi 53 12,86
3. Trinh do6 hoc van
Mu chr 5 1,21
Tiéu hoc 26 6,31
Trung hoc co s& 160 38,84
Trung hoc pho thong 170 41,26
Cao dang - Dai hoc 51 12,38
4. Qui mo san xuat
< 5.000 m* 334 81,07
5.000 - 10.000 m?* 46 11,16
>10.000 m? 32 7,77

Bén canh do, két qua cho thdy, trinh do hoc
van phan anh mutc d¢ nhan thic va hiéu biét cta
nong ho, tir d6 sé dua ra nhimg quyét dinh khac
nhau. Cht ho trén dia ban phan dong c6 trinh do
hoc van trung hoc co s& va trung hoc phé thong
chiém 80,1%. Quy mo san xuat cta nong ho tap
trung duéi 5.000 m?, chiém 81,07%.

3.2. Phan tich m6 hinh SEM

3.2.1. Kiém dinh mo hinh do liong

Két qua kiém dinh thang do cho thdy, cac
thang do déu dat do nhat quan noi tai voi he so

Nguon: So6'liéu diéu tra, 2023
Cronbach’s Alpha déu 16n hon hoic bang 0,5 va do
tin cay téng hop ctia cac thang do déu 16n hon 0,7.
béng thoi, trung binh phuong sai trich (AVE) da
s6 16n hon hoac bang 0,5 (trong d6 nhan té nhan
thuc vé sic khoe (0,48), nhan to tai chinh (0,40),
nhan to kién thirc (0,47) va nhan t6 hanh vi giam
thiéu rai thai nhua (0,48) cé hé so tai nhan t6 don
1é déu lon hon 0,4 (ngoai trit bién TC6 (0,156) va
TC7 (0,268) da bi loai khéi nhan t6 tai chinh). Do
do, cac thang do dé xuat dat duoc do gia tri hoi tu.

Bang 2. Cronbach’s Alpha cic nhan t§ thang do thanh phan

Cronbach’s Hé s6 | Trung binh
Thang do thanh phan Bién dic trung Alpha tin cdy | phuong sai
P (CR_| (AVE)
Nhan thuc vé stic khoe SK1, SK2, SK3, SK4, SK5 0,73 0,82 0,48
. A A MT1, MT2, MT3, MT4,
Nhan thtic vé moi truong MT5, MT6 0,82 0,87 0,53
. aa TD1, TD2, TD3, TD4,
Thai do D5, TD6 0,85 0,89 0,62
Nhan thttc kiém soat hanh vi HV1, HV2, HV3, HV4 0,78 0,86 0,60
N TC1, TC2, TC3, TC4, TC5,
Tai chinh TC6, TCT 0,74 0,80 0,40
Kién thic KT1, KT2, KT3, KT4, KT5 0,72 0,81 0,47
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Truyén thong TT1,TT2, TT3, TT4 0,77 0,85 0,59
Y dinh giam thiéu rac thai nhua | YD1, YD2, YD3 0,78 0,87 0,70
Hanh vi giam thiéu rac thai | HVG1l, HVG2, HVGS3,

nhua HVGA 0,46 0,73 0,48

bé biét duoc do gia tri phan biét cia cac nhan
to, nghién ctru dua vao gia tri can bac hai nhé nhat
ctia AVE. Bang 3 cho thdy, gia tri can bac hai AVE
ctia cac bién déu lon hon gia tri twong quan gitta
cac cap nhan to, ngoai trir gia tri 0,723 1a twong
quan gitta nhan thitc vé moi truong véi nhan thic

Nguon: So6'liéu diéu tra, 2023
vé strc khoe 16n hon gia tri can bac hai ctia bién
nhan thic vé siec khoe (0,692). Do d6, cac nhan to
déu dat duoc do gia tri phan biét, ngoai trir cap
nhan t6 nhan thiic vé moi trudng voi nhan thic vé
strc khoe.

Béng 3. Tuong quan giita cAc nhan t6 nghién ciru

HVG | KT HV MT SK TC D TT YD
HVG 0,692
KT 0,415 | 0,686
HV 0,051 | 0,429 0,775
MT 0,063 | 0,642 0,642 0,730
SK 0,496 | 0,553 0,465 0,723 0,693
TC 0,055 | 0,514 0,529 0,659 0,044 | 0,630
™ 0,468 | 0,542 0,071 0,679 0,600 | 0,499 | 0,788
TT 0,457 | 0,493 0,447 0,596 0,046 | 0,587 | 0,013 | 0,771
YD 0,045 | 0,393 0,603 0,620 0,009 | 0,511 | 0,543 | 0,449 | 0,834

Nguon: S6'liéu diéu tra, 2023

Ghi chu: Can béac hai cia AVE nam trén duong chéo chinh.

3.2.2. Kiém dinh mo hinh céu tric

Két qua mo hinh SEM c6 hé s6 phong dai
phuong sai (VIF) cta cac bién déu nhé hon 5
(1,002 - 2,329) cho thay, khong c6 hién tuong da
cong tuyén gitra cac bién doc lap trong moé hinh.
Hinh 2 cho thdy, mtc do gidi thich ctia mo hinh
dén su bién thién cua nhan t6 thai do 1a 49,9%, su
bién thién ctia nhan t6 y dinh 1a 45,5% va 44,9% su
bién thién ctia hanh vi gidm thiéu rac thai nhua
trong san xuat nong nghiép tai thanh pho Da Lat,
tinh Lam Péng

Hinh 2. Két qua mé6 hinh SEM
Nguon: Tong hop tir két suat SmartPLS 4.0
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Kiém dinh bootstrapping nham c6 thé suy rong
két qua nghién ctu ra téng thé, mo hinh can duoc
tién hanh kiém dinh lai do tin cay. Nghién cttu st
dung ky thuat bootstrapping voi co mau lap lai la
5.000 quan sat (n = 5.000) v6i co mau ban dau la 412
quan sat. Két qua uoc luong tir 5.000 quan sat cho
thay, trong s6 goc cé y nghia voi trong s6 trung
binh ctia bootstrapping vi tat ca trong s6 déu nam
trong khoang tin cay 95%. Nhu vay, cac udc luong
trong mo6 hinh c6 thé két luan 1a dang tin cay.

3.2.3. Kiém dinh gid thiét

Két qua nghién cttu tai bang 4 cho thay, trong
8 gia thiét thi chi c6 gia thiét Hy, nguoc chiéu voi
dau ky vong ban dau Két qua ciing chi ra, tac
dong téng cta cac nhan t6 y dinh giam thiéu rac
thai nhua trong san xuat nong nghiép 1a nhan thic
kiém soat hanh vi (0,354), tai chinh (0,170), thai do
(0,216) va truyén thong (0,080). Tac dong téng cia
cac nhan t6 dén hanh vi giam thiéu rac thai nhua
trong san xuat nong nghiép la truyén thong
(0,266) va y dinh (0,426). Mat khac, thai do chiu
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anh hudng tich cuc tir nhan t6 kién thic (0,150);
nhan thic moi truong (0,437) va nhan thuc stc
khée (0,201). Ngoai ra, nhan t6 kién thic chiu tac
dong cung chiéu tir nhan t6 truyén thong (0,493).

Nhu vay, hanh vi gidm thiéu rac thai nhua trong
san xuat nong nghiép sé duwoc cai thién khi cac
tiéu chi truyén thong va y dinh giam thiéu rac thai
nhua duoc quan tAm nhiéu hon.

Bang 4. Két qua méi quan hé giita cic nh6m nhan t6 va nhan t§

Heé s6 duong dan Tac dong gian tiép Tac dong téng hop

Original P Values Original P Values Original P Values

Sample Sample Sample
KT >Tb 0,150*** 0,005 0,150*** 0,005
KT >YD -0,005 0,929 0,032** 0,025 0,027 0,628
NTKSHV >YDb |0,354*** 0,000 0,354*** 0,000
NTMT >TD 0,437*** 0,000 0,437*** 0,000
NTSK >Tb 0,201*** 0,001 0,201*** 0,001
TC>YD 0,170*** 0,002 0,170*** 0,002
™D >YD 0,216*** 0,000 0,216*** 0,000
TT >HV 0,266*** 0,000 0,040* 0,065 0,306*** 0,000
TT > KT 0,493*** 0,000 0,493*** 0,000
TT>YD 0,080* 0,079 0,013 0,634 0,094* 0,064
YD > HV 0,426*** 0,000 0,426*** 0,000

Nguon: Tong hop tir két suat SmartPLS 4.0

Ghi chu: *** C6 y nghia thong ké ¢ mutc 1% ** Co y nghia thong ké ¢ mutc 5%; * Co y nghia thong ké ¢ mutc

10%.

Mat khac, két qua tit mo hinh SEM thi cac
nhan t6 anh hwong manh dén hanh vi giam thiéu
rac thai nhua trong san xuat nong nghiép lan luot
la y dinh gidm thiéu rac thai nhua (0,426***) va
truyén thong (0,266***).

Trong nghién ctru ndy, nhan t6 nhan thic vé
stc khoe va nhan thtc vé moi truong c6 anh
hudng tich cuc dén thai do véi muc tac dong lan
luot 1a 0,201 va 0,437. Tir két qua nay chung to
rang nhan thic 1a yéu t6 quan trong anh hudng
dén thai do ctia nong ho trong viéc giam thiéu rac
thai nhua nong nghiép. Nghién ctu cia Nguyén
Thi Bao Dung va Nguyén Thi Cuc (2021) [10], Do
Hoai Linh va cs (2019) [11] ciing khang dinh nhan
thic vé stc khoe va nhan thiec vé moi truong co
tac dong dong bién toi y dinh gidm thiéu rac thai
nhya. Tuy nhién, nghién ctu ctia Lee Van va cs
(2021) [12] cho thay ring, du con nguoi c6 nhan
thitc vé moi truong nhung ho khong cé y dinh
thuc hién hanh vi giam thiéu rac thai nhua.

Nhan t6 kién thttc c6 anh huong tich cuc dén
thai do voi mic tac dong 0,150. Diéu nay ciing
tuong tu voi két qua nghién cttu cia Do Hoai Linh
va cs (2019) [11] cho rang, trinh do hoc van cao cé
nhan thitc ro hon vé anh huéng cta rac thai nhua.

Tuy nhién nghién cttu cia Winnie Wing Mui So va
cs (2021) [13] thi cho rang, trinh do hoc van cao
hon khong thé hién thai do tich cuc hon véi giam
thiéu RTN so v6i trinh do hoc van thap hon. Trén
thuc té€, yéu to kién thuc cting c6 anh hudng gian
tiép toi y dinh giam thiéu rac thai nhua nhung
chiém ty 1é khong cao.

Nhan t6 nhan thic kiém soat hanh vi tic dong
tich cuc dén y dinh gidm thiéu rac thai nhua nong
nghiép voi muc tac dong la 0,354 dung nhu ky
vong dau. Cac nghién cttu da cong bo cua Nguyén
Thi Bao Dung & Nguyén Thi Cuc (2021) [10], Do
Hoai Linh va cs (2019) [11], Lee Van va cs (2021)
[12], Winnie Wing Mui So va cs (2021) [13],
Huynh DPinh Lé Thu va cs (2022) [14], Nabila va cs
(2020) [15] ciing cho thay, c6 thé han ché st dung
hay san sang thay ddi thoi quen st dung rac thai
nhua bang céc loai than thién méi truong nghia 1a
ho ¢6 xu huong giam st dung rac thai nhya cao.
Cac ca nhan c6 muc nhan thic kiém soat hanh vi
cao thi c6 xu huong giam st dung rac thai nhua
l16n. Do d6, nhan thic kiém soat hanh vi 1a mot yéu
t6 du bao kha quan trong ctia y dinh giam thiéu st
dung rac thai nhua.
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Ngoai ra, nhan t6 thai d¢ ciing co6 tac dong tich
cuc dén y dinh giam thiéu rac thai nhua ctua nong
ho (0,216). Ching td rang ngoai mtic nhan thic
kiém soat hanh vi thi nguoi nong dan con bi chi
phoi boi thai do ctia ho doi voi van dé giam thiéu
rac thai nhua trong san xuat nong nghiép. Thai do
cang tich cuc thi y dinh giam thiéu rac thai nhua
cang cao. Két qua nay cting phu hop voi nghién ctu
truéc do ctia Nguyén Thi Bao Dung va Nguyén Thi
Cuc (2021) [10], Lee va cs (2021) [12], Huynh Dinh
Lé Thu va cs (2022) [14], Ali Shams va cs (2017)
[16]. Tuy nhién nghién ctu ctia Yasy Nabila va cs
(2020) [15] cho thay, thai d¢ la yéu to khong co y
nghia déi voi hanh vi gidm st dung tai nhua.

Nhan t6 tai chinh c6 méi quan hé cung chiéu
doi véi y dinh giam thiéu rac thai nhua (0,170). Tai
chinh anh huwong dén quyét dinh cua nong ho khi
mtuc san long chi tra voi gia thanh cao cho cac san
phdm than thién véi moi truong hon cac san phdm
thong thuong nhu vo nhua, bao bi nhua... Diéu nay
tuong dong véi nghién citu ctia D6 Hoai Linh va cs
(2019) [11], Huynh Dinh Lé Thu va cs (2022) [14],
cho rang tai chinh 1a mtc sin long chi tra cang cao
thi y dinh cta nguoi tieu dung doi voi viec giam
thiéu rac thai nhua cang cao. Tuy nhién, gia thanh
cao cta san pham thay thé 1a rao can giam thiéu
rac thai nhua.

Nhan t6 truyén thong dung ky vong dau trong
mo hinh va c6 anh huong tich cuc dén kién thuc, y
dinh va hanh vi gidm thiéu rac thai nhua trong san
xuat nong nghiép voi tdic dong manh nhat lan luot
1a 0,493, 0,080 va 0,266. Két qua nay chimg to rang
truyén thong la nguén tai nguyén mién phi phd
bién thong tin nén tang kién thirc, dé dang tiép can
thong tin lien quan dén giam thiéu rac thai nhua,
tac dong tich cuc dén y dinh cting nhu hanh vi
giam thiéu rac thai nhya.

Nhan t6 y dinh giam thiéu rac thai nhua dung
nhu ky vong anh hudng tich cuc dén hanh vi giam
thiéu rac thai nhua trong san xuat nong nghiép voi
tac dong 1a 0,426. Tir két qua nay cho thay, van dé
giam thiéu rac thai nhua, bao vé moéi truong 1a van
dé duoc nguoi dan that sy quan tAm. Nghién ctu
cua Huynh Pinh Lé Thu va cs (2022) [14], Yasy
Nabila va cs (2020) [15], Hoang Trong Hung va cs

(2018) [17] ciing da ching minh y dinh 1a tién dé
va du doan tot nhat vé hanh vi.

3.3. Dé xudt mot s6 giai phap nhiam giam thiéu
rac thai nhira trong san xuit nong nghiép tai thanh
phd Da Lat, tinh Lam Déng.

Tt diém manh va diém yéu trong cong tac
quan ly chat thai nhua hién tai cta dia phuong
cung voi nhan dinh va thao luan két qua nghién
ctru trén, nhom tac gia dé xuat mot so gidi phéap cu
thé nham nang cao kha nang giam thiéu rac thai
nhua trong san xuidt nong nghiép tai dia ban
nghién ctru.

Cong tac phan loai rac thai nhua rat can duoc
phat huy, rat nhiéu ho gia dinh da co y thtc phan
loai rac thai nhua. Dia phuong can ddy manh tot
cong tac phan loai rac thai nham han ché luong
rac thai ra moi truong. Dong thoi, can cé quy trinh
xtt ly rac thai mot cach c6 hé thong, huéng toi nén
kinh té nong nghiép tuan hoan, than thién véi moi
truong va thich ting voi bién déi khi hau. Néu lam
tot cong tac nay thi luong rac thai nhua that thoat
ra moi treong sé duoc han ché.

Khong nhitng nhan thirc vé tac hai ctia rac thai
nhua ctia nguoi dan han ché ma cta chinh can bo
quan ly moi truong cting con nhiéu bat cap. Piéu
nay cho thdy, cong tic tuyén truyén vé rac thai
nhua con nhiéu khoang trong can cai thién. Nang
cao nhan thitc vé rac thai nhua 1a viéc lam vo cling
can thiét cho dia ban nghién cttu. Cac hoat dong
tuyén truyén can duoc thuc hién thuong xuyén
hon thong qua tat ca cac phuong tién truyén thong
phu hop véi dia phuong: Long ghép trong cac cudc
hop t6 dan pho, qua phat thanh cong cong, to roi,
ap phich...

Truyén thong c6 anh hudéng 1on va tich cuc toi
hanh vi giam thiéu rac thai nhuya. Do d6, dé nang
cao nhan thttc ctia nguoi dan vé tac hai ctia rac thai
nhua d6i voi stitc khée con nguoi, moi truong thi
chinh quyén dia phuong can chu trong vé noi
dung tuyén truyén gan lién véi thuc tién dé nguoi
dan thay d6i thoi quen st dung va thai bo rac thai
nhua hién nay bang cac san phdm thay thé an toan
cho sutc khoe, ciing nhu y thic duoc viéc giam
thiéu rac thai nhua 1a viéc lam khong thé tach roi
trong hoat dong san xuat nong nghiep.
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Khuyén khich nguoi dan st dung cac san
phdm than thién véi moi truong. Mac du gia ca
dang 1a nhan t6 gy can tré cac san pham nay dén
nhiéu hon véi nguoi tieu dung. Cac nha chinh sach
can tao cac uvu dai (gidm thué) cho nganh phu liéu
va san xuat cac mat hang than thién hon voi moi
truong dé yéu to gia thanh khong con qua chi phoi
muc tiéu bao vé sttc khoé con nguoi va moi trueong
sinh thai.

4. KET LUAN

Két qua phan tich cho thay, moé hinh cau triac
tuyén tinh binh phuong bé nhat rieng phan (PLS -
SEM) phut hop voi mo hinh ly thuyét. Nghién ctru
da chi ra, su thay déi vé hanh vi ctia nong ho trong
viéc giam thiéu rac thai nhua trong san xuét nong
nghiép duoc giai thich bdi cac nhan t6 y dinh va
truyén thong 1a 44,9% va khi cac nhan t6 nay tang
thém 1 diém thi hanh vi cta nong ho trong giam
thai rac thai nhua lan luot tang 0,426 va 0,266
diém. Dong thoi, y dinh gidm thiéu rac thai nhua
ctia nong ho trong san xuat nong nghiép ciing chiu
anh huodng ctia cac nhan t6 nhan thic kiém soat
hanh vi (0,354***), tai chinh (0,170***), truyén
thong (0,080*) va thai do (0,216***). Bén canh do,
y dinh gidm thiéu rac thai nhua ciing chiu tac dong
gian ti€p ctia nhan t6 kién thac (0,032**). Mat
khéc, thai do cta nong ho trong giam thiéu rac
thai nhua chiu anh hudng tich cuc tit nhan t6 kién
thuc (0,150***), nhan thic moi truong (0,437***)
va nhan thuc stecc khée (0,201***).
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THE ANALYZING FACTORS AFFECTING FARMERS BEHAVIOR TO REDUCE PLASTIC WASTE IN
AGRICULTURAL PRODUCTION IN DA LAT CITY, LAM DONG PROVINCE

Nguyen Thuy Dung’, Le Thi Hue Trang? Tran Hoai Nam', Nguyen Minh Ton'
! Faculty of Economics, Nong Lam University Ho Chi Minh city
? Gia Lai Campus, Nong Lam University Ho Chi Minh city

Summary

This research aims to analyze the factors affecting the farmers’ behavior to reduce plastic waste in
agricultural production in Da Lat city, Lam Dong province. The research used the Partial Least
Squares Structural Equation Modeling (PLS-SEM) with Smart PLS 4.0 software on a dataset of 412
farmers. Results showed that the change of farmers’ behavior to reduce plastic waste in agricultural
production explained by intention and media factors are 44.9%. Concurrently, farmers’ intention to
reduce plastic waste in agricultural production is influenced by perceived behavior control, finance,
media and attitude factors. Furthermore, farmers’ intention to reduce plastic waste in agricultural
production is also indirectly affected by the knowledge factor. On the other hand, attitude is positively
influenced by knowledge, environmental awareness and health awareness factors.

Keywords: Agricultural plastic waste, reduce, behavior, Da Lat city.
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PDANH GIA KET QUA THUC HIEN KE HOACH
sU DAT HANG NAM TAI THANH PHO NAM BDINH,
TiNH NAM DINH GIAI DOAN 2021 - 2024

TOM TAT

D6 Thi Tam!, Ta Minh Ngoc?*, Pham Anh Tu4n?,
Nguyén Thi Hong Hanh? Nguyén Quang Thi®
!Hoc vién Nong nghiép Viét Nam

“Truong Pai hoc T4i nguyén va Moi truong Ha Noi
*Truong Pai hoc Nong Lam, Pai hoc Thdi Nguyén

"Email: tmngoc@hunre.edu.vn

Nghién ctru nham danh gia két qua va dé xuat giai phap nang cao hiéu qua thuc hién ké hoach sit
dung dat (KHSDD) hang nam tai thanh phé Nam Dinh, tinh Nam Dinh. Nghién cttu st dung cac
phuong phap: Diéu tra thit cap, so cip; danh gia theo thang do Likert, danh gia theo thoi gian va
theo chi tieu st dung dat. Két qua nghién cttu cho thay, KHSDD hang niam thuong duwoc phée
duyét cham hon so voi quy dinh ctia phap luat va thuong phai diéu chinh, bé sung trong nam.
Trong 84 chi tiéu st dung dat danh gia, c6 87,5% dat muc thuc hién rat tot; 13,46 & muc tot; 1,92%
& muc trung binh, kém va 3,75% & mirc rat kém. Két qua nghién ciu cho thay, c6 1/8 tieu chi
duoc danh gia & miuc rat tot, 6/8 tieu chi & muc tot va 1/8 tiéu chi & muc trung binh. D€ nang cao
hiéu qua thyc hien KHSDD hang niam, can thuc hién déng b6 cac nhéom gidi phap sau: Vé quan
ly; huy dong nguon luc; tuyén truyén phé bién phéap luat; xay dung co s& dix lieu téng thé.

Titkhoa: K¢ hoach sir dung dat hang nam, quan Iy dat dai, thanh phé Nam Pinh.

1. DAT VAN DE

KHSDD 1a can ctr dé giao dat, cho thue dat,
cho phép chuyén muc dich stt dung dat (SDD) va
cap gidy chirg nhan quyén SDD; 1a co s& dé thuc
hién chuyén dich co cau SDD déng bo véi chuyén
dich co cau lao dong, co cau dau tu va co cau kinh
té - xa hoi [1]. KHSDD 1la viec phan ky quy hoach
stt dung dat (QHSDD) theo thoi gian dé thuc hién.
KHSDD cédp huyén duoc 1ap hiang nam [2], [3].
Theo Nghi dinh s6 43/2014/ND-CP va Nghi dinh
s6 102/2024/ND-CP, UBND cap huyén cé trach
nhiém t6 chic 1ap KHSDD cap huyén va duoc phé
duyét xong trudce ngay 31 thang 12 hiang nam [4, 5].

Thanh ph6 Nam Dinh nidm & phia Bac ctia tinh
Nam Dinh, 1a trung tdm cua tiéu vung phia Nam
déng bang song Hong. Thanh phé co6 Quaoc 16 10
di qua va két noi thuan loi voi hanh lang phat trién
ven bién doc theo ving duyén hai Bac bo. Thanh
ph6 Nam Dinh c6 vi tri trung tAm ctia chum do thi

gom cac thanh pho 1a trung tam tinh ly cta cac
tinh Ha Nam, Ninh Binh va Thai Binh. QHSDD
dén nam 2030, KHSDD 5 nam dau (2021 - 2025)
thanh pho Nam Dinh dugc phé duyéet tai Quyét
dinh s6 1396/QD-UBND [6]. KHSDD hang nam
duoc thuc hién theo quy dinh. Tuy nhién, viéc t6
chtre thue hién KHSDD van chua c6 nhimg nghién
ctru, danh gia dé rut kinh nghiém toan dién va day
da. Nghién cttu nham danh gia két qua thuc hién
KHSDD hing nam cta thanh phé Nam Dinh giai
doan 2021 - 2024 va dé xuat giai phap dé nang cao
hiéu qua thuc hién KHSDD trén dia ban.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap thu thép s liéu, tai lieu

Thu thap so6 liéu, tai lieu thtt cip tir cac so,
ban, nganh cta tinh Nam Dinh va tr cac phong,
ban cua thanh pho Nam Dinh. S6 liéu so cap tu
diéu tra thuc dia va diéu tra 30 can b, cong chic,
vién chic co lién quan dén qua trinh thuc hién
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KHSDD (cap huyen 9 phiéu gom: Can by Phong
Tai nguyén va Moi truong, Phong Quan ly do thi,
Trung tam Phat trién quy dat; cdp xa 21 phiéu
gom: Can bo dia chinh xay dung va lanh dao cip
xa). Phuong phéap chon 1a ngau nhién, diéu tra
theo mau phiéu soan sén. Tiéu chi diéu tra duoc
trinh bay trong bang 8 va 9.

2.2. Phuong phap xtt Iy s6 lieu

Cac so6 lieu thu thap duoc phan nhom, thong
ké va xtt Iy bang phan mém Excel, SPSS theo cac
chi titu SDD va theo nam. Két qua thuc hién
KHSDD duoc danh gia bang phuong phap so sanh
gitta két qua da thuc hién duoc voi KHSDD da
duoc phé duyét. Cac tiéu chi cu thé 1a: (i) vé thoi
gian pheé duyét; (i) vé chi tieu SDD: So sanh gia tri
tuyét doi (theo ha) va so sanh tuwong doi (ti 1& %).
Vé ti l¢ % duoc chia thanh cac nhom tinh theo gia
tri chénh léech d (d = |két qua thuc hién -
QHI/QH*100%. C6 5 muttc danh gi4 1a: 5 diém néu
ldl < 10% - muc rat tot; 4 diém néu Idl = 10% - 20% -
mtrc tot; 3 diém néu Idl = 20,01% - 30% - mtc trung
binh; 2 diém néu Idl = 30,01% - 40% - muic kém va 1
diém néu Idl > 40% muc rat kém; (iii) theo cong
trinh, du 4n thuc hién; (iv) theo két qua diéu tra so
cap. Tién hanh diéu tra 30 can bo c6 lien quan dén
thuc hien KHSDD véi 8 tiéu chi danh gia (Bang 6
va 7). Thang do Likert duoc st dung [7, 8] dé danh
gia voi 5 mutc do: Rat cao/rat tot (mutc 5) dén rat
thap/rat kém (muc 1). Chi s6 danh gia chung 1a so
binh quan gia quyén ctia s6 luong nguoi tra 1oi va
hé so cta ting muic do ap dung. Thang danh gia
chung 1a rat tot: Lon hon hay bang 4,20 diém; tot:
Tt 3,40 diém dén nhé hon 4,20 diém; trung binh:
Tt 2,60 diém dén nho hon 3,40 diém; kém: Tt 1,80
diém dén nho hon 2,60 diém; rat kém: Nho hon
1,80 diém.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. bic diém thanh phé Nam Dinh

Thanh ph6 Nam Dinh cé vi tri dia ly kha thuan
loi, nam cach trung tam thanh pho Ha Noi 96 km,
thanh pho Hai Phong 88 km, cach thanh pho Thai

Binh, Ninh Binh, Phu Ly tir 24 - 30 km, c6 tuyén
duong sat Bic - Nam chay qua, c6 mang ludi giao
thong duong bo, duong sat, duong song thuan loi;
c6 Quoc 16 10 két néi thanh pho véi hanh lang phat
trién ven bién. Thanh pho cé song Hong, song
Chau Giang va song Dao chay qua la nguén cung
cap nudc quan trong déng thoi ciing 1a duong giao
thong thay thuan tién. Nam 2024, toc do tang
truong kinh té 1a 10,35%, téng thu ngan sach la
4.472,944 ty ddéng, dat 184% ké hoach duoc giao;
trong do: Thu tién stt dung dat la 644,876 ty dong,
dat 144% du toan. Gia tri san xuat cong nghiép
(theo gia so sanh nam 2010) ting 14,02%; gia tri
san xuat nong nghiép dat 97,53%, gia tri san xuat
nganh dich vu tang 9,77% so v6i cung ky nam
trude [9]. Thanh phé co téng dién tich tw nhién 1a
12.090,30 ha, trong d6 dat nong nghiép la 6.275,51
ha, chiém 51,91%; dat phi nong nghiép 1a 3.899,03
ha, chiém 5,54%; dat chua stt dung 1a 12.930,75 ha,
chiém 18,36% [10]. Nhu vay, dién tich dat chua sit
dung con kha nhiéu, can c6 ké hoach khai thac.

3.2. Panh gia tinh hinh thuc hién KHSDDb
hing nim giai doan 2021 - 2024 thanh phé Nam
Pinh

3.2.1. Vé thoi gian

Két qua nghién ctu cho thdy, KHSDD hing
nam thuong xuyén duoc phé duyét cham hon so
voi quy dinh ctia phap luat 1a trudc ngay 31 thang
12 hang nam [4, 5]. Ngoai ra, trong 4 nim c6 t6i 3
lan thuc hién diéu chinh KHSDD. Theo quy dinh,
viéc dieu chinh QHSDD cap huyén duoc thuc hién
khi c6 su diéu chinh chién luoc phat trién kinh té -
x4 hoi, quoc phong, an ninh ctia qudc gia, quy
hoach cac cap ma su diéu chinh d6 lam thay ddi co
cau SDD; do tac dong caa thién tai, chién tranh
lam thay d6i muc dich, co cau, vi tri, dién tich
SDD; c6 su diéu chinh dia giéi hanh chinh cta dia
phuong. Viéc diéu chinh KHSDD chi duoc thuc
hién khi cé su diéu chinh QHSDD hoac cé su thay
d6i vé kha nang thuc hien KHSDD [2, 3].

Bang 1. Danh gi4 thoi gian phé duyét ké hoach st dung dit hing nim

Nam Van ban phé duyét cia UBND tinh Nam DPinh Danh gia theo quy dinh
2021 | Quyét dinh s6 376/QD-UBND ngay 22/02/2021 [11] Cham 2 thang
2022 | Quyét dinh s6 2856/QD-UBND ngay 27/12/2021 [12] bung thoi han
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Quyét dinh s6 997/QD-UBND ngay 26/5/2022 [13]

biéu chinh bé sung do c6 su thay
doi vé kha nang thuc hien KHSDD

Quyét dinh s6 65/QD-UBND ngay 6/01/2023 [14]

Cham 1 tuan

2023 s . . B6 sung do c6 su thay déi vé kha
Quyeét dinh so6 1881/QD-UBND ngay 26/9/2023 [15] ning thue hién KHSDD
Quyét dinh so6 184/QD-UBND ngay 23/01/2024 [16] Cham 3 tuan

2024 B6 sung do diéu chinh dia gi6i hanh

Quyét dinh s6 881/QD-UBND ngay 26/4/2024 [17]

chinh

Két qua & bang 1 cho thdy, c6 2 van dé 16n rat
can duoc xem xét d6 la: (i) viec phé duyét KHSDD
hang nam cham so voi quy dinh phap ly; (i)
thuong xuyén phai diéu chinh KHSDD hang nam.
biéu nay se gay kho khan cho viéc trién khai va
quan ly viéc thuc hién cac chuong trinh, du an
theo KHSDD da duyét.

3.2.2. Pdnh gi4 vé chi tiéu SDP

Két qua & bang 2, 3, 4, 5 cho thay:

KHSDD nam 2021 thanh phé Nam Dinh [11]
vé co ban cac loai dat déu thuc hién kha tot theo
ké hoach da dat ra voi do lech twong doi thap.
Nhom dat nong nghiép co do lech 9,19%, trong do
dat trong laa c6 do lech cao nhat 1a 12,12%, nghia

la con 98,12 ha chua chuyén muc dich theo dung
quy hoach; tiép dén la dat trong cay hiang niam
khac ti 1é léch 1a 7,03% voi 12,14 ha. Cac chi tiéu
nay sé tiép tuc thuc hién & cac nam ti€p theo.
Nhom dat phi nong nghiép dat ti 1¢ thuc hién kha
cao voi 96,38%, do lech 1a 3,62%. Mot so chi tiéu
SDD phi nong nghiép thuc hién thap hon so voi ké
hoach duoc duyét 1a 92,7%; dat chuyén dung dat
96,85%. Theo KHSDD, dién tich dat chua st dung
la 18,2 ha, két qua thuc hién 1a 7,87 ha, dat 43,24%.
Ti lé thuc hién thap cho thdy, viéc xay dung
KHSDD chua sat véi nhu cau thuc tién. Tuy nhién,
xét vé kha nang khai thac dat chua st dung thi day
la két qua rat tot vi da tang duoc ti le SDD.

Bang 2. Két qua thuc hién ké hoach sit dung dit thanh phé Nam Dinh nim 2021

ax Ma loai | Ké hoach | Thuc hién },)Q c%lenh leth
STT Loai dat it (ha) (ha) Diéntich | Tile
(ha) (%)
Téng dién tich ty nhién 4.641,41 4.641,41 0,00 0,00
1 bat nong nghiép NNP 1.387,99 1.515,58 127,59 9,19
11 Pt san xuat nong nghiép SXN 1.142,72 1.257,61 114,89 | 10,05
1.1.1 bat tréng cay hang nam CHN 981,95 1.092,21 110,26 | 11,23
1.1.1.1 bat trong lua LUA 809,33 907,45 98,12 12,12
1.1.1.2 bat trong cay hang nam khac HNK 172,62 184,76 12,14 7,03
1.1.2 bat trong cay lau nam CLN 160,77 165,41 4,64 2,89
12 Pat lam nghiép LNP - -
13 Dat nudi trong thuy san NTS 234,6 246,63 12,03 513
1.4 Dat lam muoi LMU - -
15 DPat nong nghiép khic NKH 10,67 11,33 0,66 6,19
2 bat phi nong nghiép PNN 3.235,22 3.117,97 | -117,25 | -3,62
2.1 bat o OTC 1.004,41 946,23 -58,18 | -5,79
2.1.1 bat ¢ tai nong thon ONT 182,27 184,14 1,87 1,03
2.1.2 bat ¢ tai do thi oDT 822,14 762,09 -60,05 | -7,30
2.2 bat chuyén diung CDG 1.932,02 1.871,15 -60,87 | -3,15
2.2.1 bat xay dung tru sé co quan TSC 24,13 23,94 -0,19 -0,79
2.2.2 bat quoc phong CQP 23,93 24,02 0,09 0,38
2.2.3 bat an ninh CAN 18,39 18,45 0,06 0,33
2.2.4 bat xay dung cong trinh s nghiép DSN 190,28 183,81 -6,47 - 3,40
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pp5 | Ditsanxudkinhdoanhphindng | cqp | 545 | 65135 | 301 | -046
nghiép
2.2.6 bat co muc dich cong cong CCC 1020,93 969,59 -51,34 | -5,03
2.3 bat co so ton gido TON 20,22 20,22 0,00 0,00
2.4 bat co so tin nguong TIN 8,54 8,55 0,01 0,12
g5 | Datlam nghia trang, nghia dia, nha |\ | 55 o5 55,45 0,20 | 0,36
tang 1€, nha hda ting
2.6 bat song, ngoi, kénh, rach, sudi SON 182,91 182,94 0,03 0,02
2.7 bat c6 mat nuoc chuyén dung MNC 20,00 21,14 1,14 5,70
2.8 bat phi nong nghiép khac PNK 11,87 12,28 0,41 3,45
3 bat chua st dung CSD 18,20 7,87 -10,33 | - 56,76
3.1 bat bang chua st dung BCS 18,20 7,87 -10,33 | -56,76

Két qua thuc hien KHSDD nam 2022 cta
thanh pho Nam Dinh [12, 13] (Bang 3) thip hon
so voi nam 2021. Cu thé, nhom dat nong nghiép co
do chénh léch 1a 13,63%. Trong d6, dat trong lua co
do lech toi 18,59% so voi ké hoach, tuong tmg voi
139,33 ha chua chuyén muc dich; dat trong cay
hiang nam khac cé do chénh léch 1a 8,69%, twong
ung 14,76 ha chua chuyén muc dich. Nhom dat phi
nong nghiép thuc hién dat 93,92%, d6 chénh léch
la 6,08%. Mot so6 chi tieu st dung dat phi nong
nghiép thuc hién thap hon so véi ké hoach duoc
duyét la: Dat & tai nong thon dat 89,47%, dat & tai

do thi dat 90,45%, dat chuyén dung dat 94,83%
(trong do: Dat xay dung tru s& co quan dat 99,21%;
dat quoc phong dat 91,68%; dat an ninh dat 99,68%;
dat xay dung cong trinh su nghiép dat 93,84%; dat
san xuat, kinh doanh phi nong nghiép dat 97,31%;
dat c6 muc dich cong cong chi dat 93,3%). Dién
tich dat chua st dung theo ké hoach 1a 5,86 ha, tuy
nhién két qua thuc hién con t6i 28,8 ha, nguyén
nhan chinh 1a do thong ké dat dai; mot s6 cong
trinh, du an da duoc duyét nhung chua bé tri duoc
von nén dat bi bo hoang.

Bang 3. Két qua thuc hién ké hoach sit dung @it thanh phé Nam Dinh nim 2022

Ma Ké Thuc Do chénh léech
STT Loai dat loai hoach hién | Diéntich| Tile
dat (ha) (ha) (ha) (%)
Téng dién tich 464141 | 4.641,41 0,00 0
1 bat nong nghiep NNP | 1.314,12 | 1.493,20 | 179,08 13,63
11 Pat sdan xuat nong nghiép SXN | 1.076,27 | 1.237,50 | 161,23 14,98
1.1.1 bat trong cay hang nam CHN | 919,45 | 1.073,53 | 154,08 16,76
1.1.1.1 bat trong lua LUA 749,58 888,91 139,33 18,59
1.1.1.2 bat trong cay hang nam khac HNK 169,87 184,63 14,76 8,69
1.1.2 bat trong cay lau nam CLN 156,82 163,96 7,14 4,55
12 Pat I4m nghiép LNP
13 Dat nuéi trong thuy sin NTS 227,18 244,37 17,19 7,57
14 Pat Iam muoi LMU 0,00
15 Pat nong nghiép khac NKH 10,67 11,33 0,66 6,19
2 bat phi nong nghiép PNN | 3.321,43 | 3.119,41 | - 202,02 | -6,08
2.1 bat o OTC | 1.056,77 953,8 -102,97 | -9,74
2.1.1 bat & tai nong thon ONT 206,23 184,52 -21,71 | -10,53
2.1.2 bat o tai do thi oDT 850,54 769,29 - 81,25 -9,55
2.2 bat chuyén dung CDG | 1.967,50 | 1.865,78 | -101,72 | -5,17
2.2.1 bat xay dung tru sé co quan TSC 24,13 23,94 -0,19 -0,79
2.2.2 bat quoc phong CQP 26,2 24,02 -2,18 - 8,32
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2.2.3 bat an ninh CAN 18,51 18,45 - 0,06 -0,32
2.2.4 bat xay dung cong trinh su nghiép DSN 192,67 180,81 -11,86 -6,16
pp5 | PAtsanxud,kinh doanhphinong | ooy | gogo6 | 65128 | -17,98 | -2,69

nghiép

2.2.6 bat c6 muc dich cong cong CCC | 1.036,73 967,3 - 69,43 - 6,70
2.3 bat co sd ton gido TON 20,22 20,22 0,00 0,00
2.4 bat co so tin nguong TIN 8,51 8,55 0,04 0,47
g5 | Datlamnghiatrang nghiadia,nha | () | o506 | g5y 014 | 025

tang lé, nha hoa tang

2.6 bat song, ngoi, kénh, rach, sudi SON 181,78 182,94 1,16 0,64
2.7 bat c6 mat nudc chuyén diung MNC 19,95 21,14 1,19 5,96
2.8 bat phi nong nghiep khac PNK 11,44 11,57 0,13 1,14

3 bat chua st dung CSD 5,86 28,8 22,94 391,47

3.1 bat bang chua st dung BCS 5,86 28,8 22,94 391,47

Két qua thuc hien KHSDD nam 2023 cuta
thanh ph6é Nam Dinh (Bang 4) thip hon nam
2021 nhung cao hon nam 2022. Nhém dat nong
nghiép cé do chénh léch 1a 9,64%. Trong do, dat
trong cay hiang nam khac c6 do chénh léch lon
nhat 1a 12,74% so v6i ké hoach, tuwong tmg véi
20,82 ha chua chuyén muc dich; dat tréng laa c6
do chénh léch 1a 11,64%, twong tng 90,71 ha chua
chuyén muc dich. Nhém dat phi nong nghiép
thuc hién dat 95,38%, d6 chénh léech 1a 4,62%. Mot
so chi tieu SDD phi nong nghiép thuc hién thap
hon so v6i ké hoach 1a: Dat ¢ tai nong thon dat

79,23%; dat ¢ tai do thi dat 96,62%; dat chuyén
dung dat 95,97% (trong d6: Dat xay dung tru sé co
quan dat 95,49%; dat quoc phong dat 91,68%; dat
an ninh dat 97,36%; dat xay dung cong trinh su
nghiép dat 96,51%; dat san xuat, kinh doanh phi
nong nghiép dat 96,36%; dat c6 muc dich cong
cOng chi dat 95,72%). Dién tich dat chua st dung
theo KHSDD 1a 7,65 ha, két qua thuc hién 1a 31,1
ha, nguyén nhan chinh 1a do théng ke dat dai;
mot s6 cong trinh, du an da duoc duyét nhung
chua b6 tri dugc von (Anh hudng tir dai dich
COVID-19) nén dat bi bd hoang.

Bang 4. Két qua thuc hién ké hoach sit dung @it thanh phé Nam Dinh nim 2023
Ma Ké Thuc Do chénh lech
STT Loai dat loai hoach hién Diéntich | Tile
dat (ha) (ha) (ha) (%)
Téng dién tich 4.641,41 | 4.641,41 0,00 0,00
1 bat nong nghiep NNP | 1.337,15 | 1.466,10 128,95 9,64
1.1 Pat sdan xuat nong nghiép SXN | 1098,36 | 1.216,06 | 117,70 10,72
1.1.1 bat trong cay hang nam CHN 943,09 1.054,61 111,52 11,82
1.1.1.1 bat trong lua LUA 779,62 870,33 90,71 11,64
1.1.1.2 | Dat trong cay hang nam khac HNK 163,47 184,29 20,82 12,74
1.1.2 bat trong cay lau nam CLN 155,27 161,44 6,17 3,97
12 Dat lam nghiép LNP 0,00
13 DPat nuoi trong thuy san NTS 228,12 238,71 10,59 4,64
14 Pat Iam mudi LMU 0,00
15 Pat nong nghiép khac NKH 10,67 11,33 0,66 6,19
2 bat phi nong nghiép PNN | 3.296,60 | 3.144,21 | -152,39 -4,62
2.1 bat & OTC | 1.033,24 | 957,51 - 75,73 -7,33
2.11 bat o tai nong thon ONT 234,58 185,86 -48,72 - 20,77
2.1.2 Dat 4 tai do thi OoDT 798,66 771,66 -27,00 - 3,38
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2.2 bat chuyén dung CDG | 1.966,76 | 1.887,56 -79,20 -4,03
2.2.1 bat xay dung tru s& co quan TSC 25,07 23,94 -1,13 -4,51
2.2.2 bat quoc phong CQP 26,2 24,02 -2,18 -8,32
2.2.3 bat an ninh CAN 18,95 18,45 - 0,50 - 2,64
294 | DAtxAydmgeongtrinhsw | noy | oqezas | 18081 | o653 | -349

nghiép
pop5 | Datsanxudt kinhdoanhphi | oqe | 67s 08 | Ga974 | 2454 | -3,64
nong nghiép
2.2.6 bat c6 muc dich cong cong CCC | 1.034,92 | 990,61 -44,31 -4,28

2.3 bat co so ton gido TON 20,22 20,22 0,00 0,00

2.4 bat co so tin nguong TIN 8,53 8,53 0,00 0,00

g5 | Datlamnghiatrang, nghiadia, | 1y | 5500 | 5519 0,11 0,20

nha tang 1€, nha hoéa tang

2.6 | Dat song, ngoi, kénh, rach, suéi | SON 181,77 182,94 1,17 0,64

2.7 bat co mat nuwoc chuyén dung | MNC 19,52 20,67 1,15 5,89

2.8 bat phi nong nghiép khac PNK 11,48 11,57 0,09 0,78

3 bat chua st dung CSD 7,65 31,1 23,45 306,54

3.1 bat bing chua st dung BCS 7,65 31,1 23,45 306,54

Nam 2024, thuc hién Nghi quyét s6 1104/NQ-
UBTVQH15 ngay 23/7/2024 cta Uy ban Thuong
vu Quoc hoi [21] va chi dao cta tinh iy Nam Dinh
vé viéc sap xép don vi hanh chinh cap huyeén, cap
x4 giai doan 2023 - 2025 nén dién tich ty nhién ctia
thanh ph6é Nam Dinh c6 thay déi. Két qua thuc
hién KHSDD nam 2024 1a tot nhat so voi cac nim
2023, 2022 va 2021. Nhom dat nong nghiép co do
chénh léch 1a 5,41%, trong do dat trong lua cé do
chenh lech cao nhat 1a 6,21%. Nhom dat phi nong
nghiép thuc hién duoc 95,14%, do chénh léch la

4,86%, trong d6 dang chu y nhat la dién tich dat &
tai nong thon co ti 1¢ chénh léch cao nhat la
44,45%. C6 2 chi tieu SDD 1a dién tich dat ¢ chi dat
87,7% va dat phi nong nghiép khac dat 68,53%, thuc
hién thap hon so voi ké hoach 1a dat chuyén diung
dat 97,74%, dat xay dung tru sé co quan 1a 95,87%,
dat quoc phong 1a 92,1%, dat an ninh 1a 92,56%, dat
xay dung cong trinh su nghiép 1a 95,48%, dat co
muc dich cong cong 1a 97,54%. Dat chua stt dung
vuot 9,83% so voi ké hoach (Bang 5).

Bang 5. Két qua thure hién ké hoach sitr dung dat thanh phd Nam Pinh nam 2024

Ma Keé Thue Do chénh lech
STT Loai dat log}i hoach hien (ha) Dien tich | Tile
dat (ha) i (ha) %)
Téng dién tich 12.090,28 | 12.090,30 0,02 0,00
1 bat nong nghiep NNP | 5.983,60 | 6.275,51 | 291,91 4,88
11 Pat sdan xuat nong nghiép SXN | 4.850,55 | 5.113,02 | 262,47 5,41
1.1.1 bat trong cay hang nam CHN | 4.229,38 | 4.482,68 | 253,30 5,99
1.1.1.1 bat trong lua LUA | 3.686,57 | 3.915,39 | 228,82 6,21
1.1.1.2 bat trong cay hang nam khac HNK | 542,81 567,29 24,48 4,51
1.1.2 bat trong cay lau nam CLN 621,17 630,34 9,17 1,48
12 Dat lam nghiép LNP 0,00
13 Dat nuoi trong thiy san NTS | 1.106,76 | 1.13544 | 28,68 2,59
14 Pat Iim muoi LMU
15 Pat nong nghiép khac NKH | 26,30 27,05 0,75 2,85
2 bat phi nong nghiép PNN | 6.074,32 | 5.779,25 | -295,07 | -4,86

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 4/2025

95



KHOA HOC CONG NGHE

2.1 bato OTC | 1.694,64 | 1.486,12 | -208,52 | -12,30
2.1.1 bat & tai nong thon ONT | 720,16 399,64 | -320,52| -44,51
2.1.2 bat ¢ tai do thi ODT | 97448 | 1.086,48 | 112,00 | 11,49

2.2 bat chuyén dung CDG | 3.605,62 | 3.524,00 | -81,62 | -2,26
2.2.1 bat xay dung tru sé co quan TSC 37,80 36,24 -1,56 -4,13
2.2.2 bat quoc phong CQP 28,86 26,58 - 2,28 -7,90
2.2.3 bat an ninh CAN 21,11 19,54 -1,57 - 7,44
2.24 bat xay dung cong trinh su nghiép DSN | 228,08 217,76 -10,32 | -4,52
205 | Datsanxuat kinhdoanhphinong | e | 407468 | 1.06330 | 1138 | -106

nghiép
2.2.6 bat c6 muc dich cong cong CCC | 2.215,09 | 2.160,58 | -54,51 | -2/46

2.3 bat co sd ton gido TON 43,31 43,31 0,00 0,00

2.4 bat co so tin nguong TIN 30,83 30,91 0,08 0,26

g5 | Datlamnghiatrang, nghiadia,nha | (1 |47y g5 | y7196 | 059 | -034

tang lé, nha héa tang

2.6 bat song, ngoi, kénh, rach, sudi SON | 435,99 437,16 1,17 0,27

2.7 bat c6 mat nuoc chuyén dung MNC 62,18 66,00 3,82 6,14

2.8 bat phi nong nghiép khac PNK 29,90 20,49 -9,41 | -31,47

3 bat chua st dung CSD 32,36 35,54 3,18 9,83

3.1 bat bang chua st dung BCS 32,36 35,54 3,18 9,83

banh gia két qua thuc hién céac chi tieu SDD
theo @6 chénh léch [d] (Bang 6) cho thay, tir nam
2021 - 2024, trong tong s6 104 chi tiéu SDD co toi
84 chi tieu SDDP (chiém 80,77%) dat muc thuc hién
rat tot, do chénh léch gitra thuc hién 1a ké hoach

nho hon 10%. Ty lé thuc hién tot ([d] ti 10 - 20%)
chiém 13,46%. Dién tich dat chua stt dung luén c6
ty lé thyc hién & muc rat thap. Diéu nay cho thay,
viéc dua dat chua st dung vao st dung da duoc
quan tam.

Bang 6. Két qua thuc hién ké hoach sir dung dat giai doan nam 2021 - 2024
theo mitc do chénh léch vé dién tich

DVT: So chi tieu SDP
. Trun [d] =10 |[d] =20,01 |[d] =31,01 | [d]>
ChitieuSDD | T 1% o0y | 30k | 408 | 0% | Tongso
dat (%) | Rattot Tot  |Trung binh| Kém  [Ratkém

Nam 2021 22 3 0 0 1 26
Nong nghiép 9,19 5 3 0 0 0 8
Phi nong nghiép -3,62 17 0 0 0 0 17
Chua st dung - 56,57 0 0 0 0 1 1
Nam 2022 20 5 0 0 1 26
Nong nghiép 13,63 4 4 0 0 0 8
Phi nong nghiép - 6,08 16 1 0 0 0 17
Chua st dung 391,47 0 0 0 0 1 1
Nam 2023 20 4 1 0 1 26
Nong nghiép 9,64 4 4 0 0 0 8
Phi nong nghiép - 4,62 16 0 1 0 0 17
Chua st dung 306,54 0 0 0 0 1 1
Nam 2024 22 2 0 1 1 26
Nong nghiép 4,88 8 0 0 0 0 8
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Phi nong nghiép -4,86 13 2 0 1 1 17
Chua sit dung 9,83 1 0 0 0 0 1
Giai doan 2021 - 2024 84 14 1 1 4 104
Tile (%) 80,77 13,46 0,96 0,96 3,85 100,00

3.2.3. Panh gii theo két qud thuc hién cdc thuc hién: Nam 2021 dat 59,13 s6 du an va 67,52%

cong trinh, diran

Két qua thuc hién cong trinh, dw an va cac
treong hop chuyén muc dich st dung tir dat vuon
ao sang dat ¢ trong khu dan cu va dau gia quyén
stt dung dat &, cac khu viec SDP khac duoc trinh
bay trong bang 7. Két qua cho thay, ti lé da va dang

dién tich; nam 2022 dat 50% s6 du an va 52,28% dién
tich; nam 2023 dat 58,11% s6 du an va 57,47% dién
tich; nam 2024 dat 41,89% s6 du an va 46,19% dién
tich. Trung binh ca giai doan 2021 - 2024 déu dat

trén 50% so du an va trén 50% dién tich.

Béang 7. Két qua thuc hién cong trinh, du 4n cdp huyén va cac truong hop dau gia dat, chuyén muc dich
SDD giai doan 2021 - 2024

Nam 2021 Nam 2022 Niam 2023 Nim 2024

Tiéu chi So Tile So Tile So Tile So Tile

luong (%) luong | (%) luong (%) luong (%)
1. S6 cong trinh, dwan | 83 100 106 100 74 100,00 | 148 | 100,00

- Pa thuc hién dugc 11 13,25 14 13,21 6 8,11 10 6,76
- Pang thuc hién 38 45,78 39 36,79 37 50,00 52 35,14
- Chua thuc hién 34 40,97 53 50,00 31 41,89 86 58,11
2. Dién tich (ha) 266,47 | 100 [33857 | 100 | 298,76 |100,00 | 536,93 | 100,00

- Pa thuc hién 10,7 402 |3687 | 10,89 | 1619 | 542 | 2524 | 4,70

- Pang thuc hién 169,21 | 63,50 |140,12 | 41,39 | 1555 | 52,05 | 222,75 | 41,49
- Chua thuc hién 86,56 | 32,48 |161,58 | 47,72 | 127,07 | 42,53 | 288,94 | 53,81

3.24. Panh gida cua cin bo céng chirc, vién
chiic vé tinh hinh thuc hién KHSDD

Két qua ¢ bang 8 cho thdy, viec thuc hién
KHSDD tai thanh phé Nam Dinh duoc can bo
danh gia & muc tot voi diém trung binh 1a 3,78
diém. Két qua nay cung muc danh gia voi nghién
ctru tai thanh pho Thanh Héa, tinh Thanh Hoéa
(4,18 @iém) [18]; thanh pho Ninh Binh, tinh Ninh
Binh (3,62) [19] va tai thi xa Hoang Mai, tinh
Nghé An (3,54 diém) [20]. Trong d6, chi c6 1/8
tieu chi duoc danh gia & muc rat tot (diém trung

binh > 4,20 diém), do 1a su quan tam ctia cac cap,
cac nganh. C6 6/8 tiéu chi duoc danh gia ¢ muc
tot (diém trung binh tir 3,40 dén nhé hon 4,20
diém). Diéu nay phan anh nhirng no luc ctia chinh
quyén dia phuong trong thoi gian qua vé van dé
cong khai KHSDD cua dia phuong lén cac phuwong
tién thong tin cong cong (UBND cac cép, trang
web, trén cac phuong tién truyén thong) va tang
cuong chi dao, phoi hop cta cac cip, cac nganh.
Co 01 tiéu chi la quan ly viéc thuc hién dugc danh
gia & muc trung binh.

Bang 8. Banh gia ctia cong chitc, vién chirc vé két qua thuc hién ké hoach SDP

. o biém | Mirc
Tiéu chi danh gia R%t Thap Tr}lng Cao Rat Tgng Trung | danh
thap binh cao |diém | . .
binh gia
1. Su quan tam clia cac cap, cac nganh 0 2 3 11 | 14 | 127 | 4,23 | Rattot
2. Su phoi hop cta cac bén lién quan 0 4 3 9 | 14 | 123 | 4,10 Tot
3. Cong khai KHSDD 0 2 5 13 | 10 | 121 | 4,03 Tot
4.” Sg: phu hop ctia KHSDD véi su phat trién 9 9 9 13| 4 | 105 | 350 Tét
cua dia phuong
5. Su phoi hop chi dao thuc hien KHSDD 2 2 8 9 | 9 | 111 | 3,70 Tot
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6. Quan Iy viec thuc hien KHSDD 2 6 | 8 | 95| 99 | 330 Eﬁr}‘lg

7. Tién do thuc hien KHSDD 2 4] 9 [ 8| 7 104|347 | Tét

8. K&t qua thuc hién KHSDD 1 3 | 7 | 7112116/ 387 | Tét
banh gia chung 9 25 | 52 | 79 | 75 | 906 | 3,78 Tot

3.2.5. Mot so'ton tai

Thoi gian phé duyéet KHSDD hang nim
thuong cham hon so voi quy dinh tir 1 tuan dén 3
thang. Piéu d6 c6 anh hudng rat 16n dén viec thuc
hién cac cong trinh, du an va viéc thu hut dau tu.
Do do, tién do va hiéu qua thuc hién KHSDD chua
cao.

KHSDD héang nam con mét s6 han ché do viéc
xac dinh nhu cau va dinh muic SDD cta cac cép,
cac nganh chua sat voi thuc té, dic biét voi nhom
dat phi nong nghiép dan dén mot s6 chi tieu thay
d6i trong giai doan thuc hién quy hoach. Mat
khac, mot so tiéu chi loai dat khong thong nhat
trong cac giai doan da dan dén mot s6 cong trinh
xay dung trong KHSDD thuong phai béc tach
thanh nhiéu hang muc khac nhau. Vi vay, dan dén
viec thudong xuyén phai bé sung, diéu chinh
KHSDD hang nam.

Viéc quan ly va giam sat thwc hién KHSDD
cling nhu viec tham gia ctia cong dong chua duoc
quan tam dung mirc, van con tinh trang nguoi dan
lan chi€ém, te chuyén muc dich SDP. Ngoai ra,
viéc danh gia nang luc ctia cac nha dau tu con han
ché ciing lam giam tinh kha thi khi thuc hién

KHSDD. Mot s6 t6 chtic, ca nhan duwoc giao dat,
cho thué dat nhung chua stt dung, stt dung khong
hiéu qua, hoac chua gidi phong duoc mat biang gay
ra viec SDD lang phi, hoac bo hoang dat.

Thuc hién cac giai phap dong bo cho thuc
hién KHSDD chua thuc su hiéu qua, dac biét la
giai phap huy dong va stt dung nguén luc (von, tai
nguyén, con nguoi...), dau tw dan trai véi nhiéu du
an kéo dai.

Viéc dua dat chua st dung vao st dung con
han ché, nguyén nhan do hau hét dién tich dat
chua st dung nam xen ket, khong tap trung.

3.3. Dé xuit mot s6 gidi phap nhim nang cao
hiéu qua thyc hieén KHSDD thanh phd Nam Dinh

3.3.1 Két quad diéu tra cdn bo vé gidi phap dé
xudt

Dé giai phap phu hop véi thuc té tai dia
phuong va c6 tinh kha thi cao, tién hanh diéu tra
30 can bo cong chirc, vién chirc. Két qua tai bang 9
cho thay, hau hét cac giai phap déu duoc danh gia
& mtc rat quan trong (voi diém trung binh > 4,20).
Trong do, 2 giai phap c6 diém trung binh > 4,40; 3
giai phap c6 diém trung binh > 4,30 va 2 giai phap
c6 diém trung binh > 4,20 diém.

Bang 9. Két qua diéu tra can bo vé gidi phap nang cao hiéu qua thuc hien KHSDD

Ratit | It Rat . Miic
cre 1 s aA Trung | Quan Tong ,
Giai phap dé xuat quan | quan . quan o danh
binh | trong diém L
trong | trong trong gia
Tang cuong su quan tam, chi dao ctia cac cap 0 1 5 10 14 127 4,23
Phan cong trach nh1¢r/n va su’ phoi hop ctia cac cap, 0 0 3 1 13 130 433
cac nganh
Nang cao chat luong p‘hu’(?’ng an KHSDD (n6i dung, 0 1 4 1 1 128 427
thoi gian...)
Tang cuong su tham gia cta cac bén lién quan 0 1 4 10 15 129 4,30
Tang cuong thu hut ngudn von dau tu 0 0 3 12 15 132 | 4,40
Xay dung co s¢ dit lieu KHSDD 0 1 4 9 16 130 4,33
Tang cuong cong tac thanh tra, kiém tra thuc hién
va xtt ly vi pham KHSDD 0 0 4 10 16 132 4,40

3.3.2. Mot so gidi phdp cu thé

bé nang cao hiéu qua thuc hien KHSDD hang
nam, can thuc hién déng bo cac giai phap sau:
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Vé quan ly: Tang cuong su quan tam chi dao
clia cac cap va phan cong trach nhiém cta cac cap,
cac don vi nham dam bao KHSDD hang nam duoc
phé duyét dung thoi han quy dinh. Lam ro trach
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nhiém ctia cac bén lién quan trong xac dinh nhu
cau va dinh mutc SDD cta cac cap, cac nganh dam
bao sat voi thuc té, tranh phai diéu chinh, bé sung
KHSDD hing nam. Tang cuong quan ly, giam sat
va su tham gia cta cong doéng trong lap va thuc
hién KHSDD. T6 chttc thdm dinh va danh gia nang
luc ctia cac nha dau tu trude khi thue hién giao dat,
cho thué dat, chap thuan cha truong dau tu. Tang
cuong thanh tra, kiém tra va xtt Iy nghiém cac t6
chttc, ca nhan duoc giao dat, cho thué dat nhung
chua st dung, st dung khong hiéu qua, lang phi,
hoic b6 hoang dat. Hoan thién co ché, chinh sach
boi thuong, ho tro va tai dinh cu trong thu hoi dat
dé day nhanh tién do thuc hién du 4n, qua d6 nang
cao hiéu qua thyc hién KHSDD.

Vé huy dong nguon Iic: Tao moi truong dau
tu thuan loi (gia thué dat, gidi phéng mat bang,
cung cap dich vu ha tang, cai cach tha tuc hanh
chinh...) dé tang cuong huy dong von tir tat ca cac
thanh phan kinh té. Tang cuong ap dung tién bo
khoa hoc ky thuat hién dai trong st dung va bao
vé dat dé dam bao muc tiéu phat trién kinh té - xa
hoi bén vimng.

Vé tuyén truyén, phé bién phdp luat Tang
cuong phé bién, cong khai quy hoach dén nguoi
dan dé biét va phoi hop thuc hién QH, KHSDD
theo phuwong an da duyét.

Vé xdy dung co so dir licu tong thé Hoan
thanh xay dung co s¢ dit lieu dat dai dap tmg yéu
cau ctia cong tac quan ly nha nuoc vé dat dai trong
thoi ky chuyén déi so. Kip thoi phan anh nhing
thay d6i va nhitng bat cap trong qua trinh thuc
hién KHSDD.

4. KET LUAN

KHSDD hang nam cta thanh phé Nam Dinh
thuong duoc phé duyét cham hon so véi quy dinh
ctia phap luat va thuong phai diéu chinh, bé sung
trong nam ké hoach. Trong 104 chi tiéu st dung
dat danh gia c6 87,5% (84 chi tieu) dat muc thuc
hién rat tot; 13,46% (14 chi tieu) & muc tot; 1,92% &
muc trung binh, kém (02 chi tiéu) va 3,75% (4 chi
tieu) & muc rat kém. Két qua diéu tra 30 can bo co
lien quan dén thuc hién KHSDD cho thay, c6 1/8
tiéu chi duoc danh gia & muc rat tot, 6/8 tiéu chi &
mtrc tot va 1/8 tiéu chi & muc trung binh. Danh

muc cac cong trinh du an da va dang thuc hién
hang nam cta giai doan 2021 — 2024 so voi duoc
duyét déu dat trén 50% vé so luong va dién tich.

Dé nang cao hiéu qua thuc hien KHSDD, can
thuc hién dong bo cac nhom giai phap sau: Giai
phap vé quan ly; vé huy dong nguon luc; vé tuyén
truyén phé bién phap luat; xay dung co so dit lieu
téng thé.
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ASSESS THE RESULTS OF IMPLEMENTATION OF THE ANNUAL LAND PLAN
IN NAM DINH CITY, NAM DINH PROVINCE
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Summary
The study aims to evaluate the results and propose solutions to improve the effectiveness of
implementing the annual land use plan (LUP) in Nam Dinh city, Nam Dinh province. The study
uses the following methods: Secondary and primary surveys; assessment by Likert scale,
assessment by time and by land use indicators. The research results show that the annual land
use plan is often approved later than the law and often has to be adjusted and supplemented
during the year. Of the 84 land use indicators evaluated, 87.5% were very good; 13.46 were good;
1.92% were average, poor and 3.75% were very poor. The survey results of officials showed that
1/8 criteria were assessed as very good, 6/8 criteria were good and 1/8 criteria were average. To
improve the effectiveness of the annual land use plan implementation, it is necessary to
synchronously implement the following groups of solutions: On management; resource
mobilization; dissemination of laws; building a comprehensive database.
Keywords: Annual land use plan, land management, Nam Dinh city.
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