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BDANH GIA BDAC DIEM NONG SINH HOC
VA KHA NANG KET HOP CUA MOT sO DONG BO, ME
LUA LAI HAI DONG
Piang Thé Anh® ", Tran Vin Quang?, Nguyén Quang Tin? Tran Thi Huyén’

! Hoc vién cao hoc, Hoc vién Nong nghiép Viét Nam

2 Khoa Noéng hoc, Hoc vién Nong nghiép Viét Nam

? Vu Khoa hoc, Cong nghé va Moi triong, Bo Nong nghiép va PINT
* Vien Nghién ciu va Phat trién cay trong, Hoc vién Nong nghiép Viét Nam

TOM TAT

* Email: theanh8002@gmail.com.vn

Nghién cttu nham danh gia dac diém nong sinh hoc, tinh duc, kha nang két hop cta cac dong b6,
me lua lai hai dong méi chon tao thong qua thi nghiém san xuat thit hat lai F1 va so sanh con lai
F1 tai Hoc viéen Nong nghiép Viét Nam. Két qua cho thay, cac dong bo, me lda lai hai dong c6 thoi
gian sinh trudng ngan, khoang 85 - 98 ngay déi voi dong me, 89 - 97 ngay doi voi dong bo. Cac
dong me 54S, 55AS, 89S, E15S va 394S bat duc hoan toan, cac dong bé co ty 1é hat phan hitu duc
trén 80%, phit hop lam dong bo, me lua lai hai dong. Con lai F1 ctia cac dong bo, me déu c6 thoi
gian sinh truéng ngan, 4 t6 hop lai c6 ning suit cao hon giong doi ching HQ19 1a 54S/VN20,
54S/DH16, E15S/DH16, 394S/DH15. Hai dong me (54S, 56S) va hai dong bo (PH16, VN20) c6
kha nang két hop chung cao nhat vé s6 bong/khém, s6 hat/bong va nang suat thuc thu. Dong bo
DH15 c6 kha ning két hop chung cao vé khoi luwong 1.000 hat. Ba t6 hop lai 54S/VN20,
54S/DH16 va 56S/DH16 c6 kha nang két hop riéng cao vé chiéu dai bong, sé bong trén khom, so
hat trén bong, khoi luong 1.000 hat va nang suat thuc thu.

Tie khéa: Dong bo, me, hia lai hai dong, kha nang két hop.

1. DAT VAN DE

Lua la mot trong nhiing cay luong thuc quan
trong va cht yéu trén thé gioi, hién nay c6 dén 65%
dan so trén thé gioi st dung lua gao 1a luong thuc
chinh, dac biét 1a cac nude chau A [1]. Vi vay, O
cac nudc nay, viec phat trién cay lua duoc coi la
mot chién luoc quan trong trong nén san xuat
nong nghiép. Tuy nhién, hién nay tinh hinh san
xuat lua gao dang doi mat voi nhiéu kho khan,
thach thic, de doa t6i an ninh luong thuc quoc gia
do san xuat lua kém hiéu qua [2].

Trong ntra thé ky qua, lua lai da dat nhimg
thanh tyu dang ké, dien tich dat 540 triéu ha va
téng san luong laa ting lén hon 60 ty tan, giup
dam bao an ninh luong thyc. Lua lai duwoc gieo
trong & hon 70 qudc gia, tap trung & khu vuc Dong
Nam A, Nam A, Nam My va Bic My. Chinh vi vay,
lua lai da dwoc T6 chic Luong thuc va Nong

nghiép Lien Hop Quoc (FAO) liet ke 1a cong nghé
dau tién dé cac nudc nay gop phan gidi quyét tinh
trang thi€u luwong thuc [3].

Tai Viéet Nam, dién tich san xuat lia nam 2022
dat 7,1 triéu ha, giam 168 nghin ha (twong duong
2,3%) va 130 nghin ha (twong duong 1,8%) so voi
nam 2021 va 2020. San luong lua nam 2022 dat 42,7
triéu tdn, gidm gan 1,2 triéu tdn (twong duong
2,7%) so voi nam 2021 va giam 27,2 nghin tin
(twong duong 0,06%) so voi nam 2020. Thong ké so
bo nam 2023, dién tich san xuit uéc dat khoang
7,1 trieu ha, twong duong nam 2022; niang suat
trung binh dat 60,7 ta/ha, ting khoang 0,7 ta/ha
so voi nam 2022; san luong udc dat trén 43,1 triéu
tan thoc, taing khoang trén 452 nghin tan so voi
nam 2022. Voi dién tich lua gieo trong ¢ nuoc ta
hang nam khoang 7,1 - 7,2 triéu ha, nhu cau lua
giong khoang 600 - 700 ngan tan. Hién nay, nudc
ta moi cht dong duoc khoang 35% hat giong laa
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lai, luong giong hat lai F1 con lai (khoang 65%)
cht yéu nhap khau tir Trung Quéc. Chinh vi vay,
trong chién luoc phat trién lua lai, BO Nong nghiép
va PTNT khuyén khich va dau tu cho chon tao
giong laa lai [4].

Trong chon giong laa lai, lwa chon dong bo,
me c6 kha niang két hop cao 1a viéc 1am hét suc
quan trong [5]. Chon tao giong lua lai hai dong
cht yéu nho st dung dong me la dong bat duc di
truyén nhan mam cam voi nhiét do (TGMS). Tuy
nhién, dé chon tao duoc giong lua lai hai dong c6
nang suat cao, chat luong tot thi viéc tuyén chon,
lai tao dong b6, me c6 vai tro hét sic quan trong.
Chinh vi vay, nghién cttu ndy nhdm dap tng tinh
cap thiét ctia van dé néu trén.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Vat liéu bao gom 6 dong me TGMS (54S, 56S,
55AS, 89S, E15S, 394S) va 3 dong bo (VN20,
bH15, DH16) do Vien Nghién ctru va Phat trién
cay trong, Hoc vién Nong nghiép Viet Nam chon
tao. Co 18 con lai F1 cta cac dong bo, me trén.
Giong doi chiung 1a HQ19, day 1a giong laa lai hai
dong do Vien Nghién cttu va Phat trién cay trong
chon tao, duoc cong nhan chinh thitc nam 2019 tai
cac tinh phia Bac.

2.2. Phuong phap nghién ctru

Thi nghiém danh gia dac diém nong sinh hoc,
dac diém tinh duc, mic do nhiém sau bénh, ning
suat ctia cac dong bo, me trong vu mua nam 2021
duoc bo tri tai Khu thi nghiém, Vién Nghién ctu
va Phat trién cay trong, Hoc vién Nong nghiép Viét
Nam. Thi nghiém duoc bé tri theo phuong phéap
san xuat thir hat lai F1 [6]. Cac dong bd, me duoc
cay co dinh mot ty 1é hang 1a b6 : me = 2 : 14, moi
t6 hop cdy 1 6 thi nghiém (3 luong). Dong me va
bo 1 gieo ngay 18/5/2021, cay 2/7/2021; dong bo
2 gieo ngay 25/5/2021, cay ngay 7/7/2021; dong
me cay 2 danh/khom, khoang céach cay 15 x 15
cm; dong bo cdy 3 danh/khom, hang bo 1 cach
hang me 20 cm, hang bo 2 cach hang bo 1 1a 20
cm, khoang cach khom trong hang bo 1a 15 cm,
duwong cong tac rong 30 cm. Bon phan véi luong 10
tan phan httu co + 100 kg N + 100 kg P,O; + 75 kg

K,O/ha. Liéu luong phun GA3 cho cac dong bo,
me lan luot 1a 220 g/ha va 180 g/ha.

Thi nghiém danh gia kha nang két hop cua
cac dong bo, me va tuyén chon t6 hop lua lai hai
dong méi duoc tién hanh trong vu xuan nam 2022
tai Khu thi nghiém Vién Nghién cttu va Phat trién
cay trong, Hoc vien Nong nghiép Viét Nam. Thi
nghiém so sanh 18 con lai F1 va giong doi chimg
HQ19 duogc bo tri theo khéi ngau nhién day du
(RCB) v6i 3 lan nhéc lai, cay 35 khom/m? dién
tich 6 thi nghiém 10 m?/lan nhéc lai [7]. Luong
phan bon 1a 10 tAn phan hitu co + 120 kg N +120 kg
P,0; + 90 kg K,O/ha.

banh gia cac dac diém nong, sinh hoc, mirc do
nhiém sau, bénh, ning suat, chat luwong cua cac té
hop lai theo phuong phap cua IRRI (2002) [8].
banh gia chat luong com gao theo TCVN
8373:2010 [9]. Panh gia kha niang két hop theo
phuong phap cta Ngo Hiru Tinh va Nguyén Dinh
Hién (1996) [10], dua trén phan mém Line*Tester
d6i voi cac chi tiéu: Chiéu dai bong, soO
bong/khom, s6 hat/bong, khoi lwong 1.000 hat va
nang suat thuc thu. So liéu thi nghiém duoc xt ly
bang chuong trinh Excel va phan mém IRRISTAT
5.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém nong, sinh hoc, kha niang chéng
chiu sau, bénh va ning sudt cta c4ac dong bg, me
trong vu mtia nam 2021

3.1.1. Pic diém nong, sinh hoc cua cdc dong
bo, me trong vu mua niam 2021

Hau hét cac dong me c6 thoi gian sinh truéng
dai hon so véi dong bo, dai nhat la dong VN20B1
(97 ngay), ngan nhat 1a dong me 89S (85 ngay).
Cac dong bo, me co chiéu cao cay & muc ban lin
dén trung binh, bién dong 87,9 - 118,2 cm. Cac
dong me déu co6 hién tuong nghen cé bong, duy
nhat co dong me 56S c6 chiéu dai c6 bong trd
thoat (-0,20 + 2,86 cm), chiéu dai la dong tir 27,4 -
56,8 cm, chiéu rong la dong trong khoang 1,30 -
2,27 cm. Cac dong bo co ty 1é hat phan hitu duc &
muc cao, dao dong 89,2 - 99,9%, cao nhat tai dong
VN20 (99,9%) va thap nhat 1a dong DH16 (89,2%).
Trong do, ty ¢ hat phan httu duc caa hai dong bo
VN20 va DH15 lan luot 1a 99,9 va 99,4%. Ty 1é hat
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E15S va 394S bat duc hoan toan toan. Tuy nhién,
dong me 56S van cho ty lé hat phan httu duc &
mtc rat thap (0,9%), khong c6 kha nang tu thu
phan nén khong anh huéng téi chat luong hat lai
F1.

phan hiru duc khong c6 su sai khac 16n ¢ cac vi tri
hoa khac nhau d6i véi voi dong VN20 va DH15,
nhung d6i voi dong DH16 & cac vi tri hoa khac
nhau cho ty lé phan hitu duc khac nhau va dat cao
nhat tai hoa cudi. Cac dong me 54S, 55AS, 89S,

Bang 1. Mot s6 dic diém nong sinh hoc ctia cac dong bd, me trong vu mila niim 2021

L Thm glfl n Chiéu cao | Chiéu daila | Chiéurongla | Chiéu daicé
Tén dong sinh truéng . dong (cm) dong (cm) bong (cm)
(ngay) cay (cm) ong g g
54S 95 107,5 44,8 + 5,90 1,30 + 0,11 4,44 + 3,54
55AS 95 95,3 30,3 + 2,68 1,50 + 0,07 -12,60 + 3,25
56S 98 87,9 33,4 +0,98 1,60 + 0,05 -0,20 + 2,86
89S 85 103,1 46,9 +1,11 2,03 £ 0,09 -10,61 + 2,78
E15S 98 103,7 27,4 3,21 1,70 + 0,09 6,70 + 2,26
394S 87 110,5 48,2 + 0,88 2,19+ 0,09 -8,83+ 3,13
VN20 B1 97 90,4 51,1 + 2,69 1,55+ 0,07 -1,33+ 3,13
B2 91 90,7 47,2 + 4,54 1,49 + 0,06 -0,04 + 2,94
DHI6 B1 95 118,2 48,3 £ 5,01 2,18+ 0,04 0,67 +5,1
B2 89 113,1 56,8 + 5,23 2,23 +0,09 0,97 + 4,87
DH15 B1 95 100,7 41,4 + 3,99 2,19+ 0,03 1,17+ 2,38
B2 89 102,8 42,9+ 2,34 2,27 + 0,09 -0,88 + 3,23

Bang 2. Ty l¢ hat phan hiru duc ciia cac dong bd, me trong vu miia nim 2021

Pon vi tinh: %

Dong Hoa dau Hoa giita Hoa cuoi Trung binh
DbH16 89,1 86,0 92,6 89,2 + 3,28
VN20 99,9 99,8 99,8 99,9+ 0,04
DH15 99,3 99,5 99,3 99,4 + 0,13

54S 0 0 0 0
55AS 0 0 0

89S 0 0 0
E15S 0 0 0
394S 0 0 0

56S 0,7 1,0 0,9+0,19

Hinh 1. Soi hat phén ctia cic dong bé 14n luot 1a VN20, DPH15, DH16
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Hinh 2. Soi hat ph4n ciia cac dong me 1an lugt 12 54S, 89S, 56S

3.1.2. Mitc do nhiém sdu, bénh cua cdc dong
bo, me trong vu mua nam 2021

Trong vu mua nam 2021, cac dong bo, me
khong nhiém cac loai sau, bénh hai nhu: Bo tri,

doi duc 14, ray nau va bénh dao 6n; nhiém tir mirc
do nhe dén nhiém doi voi sau duc than, cuéon 13,
bénh kho van, bac 14 va dém soc vi khuén.

Bang 3. Muc d6 nhiém sau, bénh hai cta cac dong bd, me trong vu miia nim 2021

Sau hai (di€ém) Bénh hai (diém)

Don 5 4 i 4 5 5

g Bo tri Sau fiuc S:?tu , D01, RAy DPao on KEIO Bac 14 bom

than cuonla | ducla | nau van soC
54S 0 1 1 0 0 0 1 1 1
55AS 0 1 1 0 0 0 1 1 1
56S 0 1 1 0 0 0 1 1 1
89S 0 1 1 0 0 0 1 1 1
E15S 0 1 1 0 0 0 1 1 1
394S 0 1 1 0 0 0 1 1 1
B1 0 1 1 0 0 0 3 1 1
VN20 B2 0 1 3 0 0 0 3 1 1
B1 0 1 1 0 0 0 1 1 1
PHIS B2 0 1 1 0 0 0 1 1 1
B1 0 1 1 0 0 0 1 1 1
DHI6 B2 0 1 3 0 0 0 1 1 1

3.1.3. Nang suét va cdc yéu to cau thanh niang
sudt tai rudng sin xuat thir hat lai F1 trong vu
mua nam 2021

boi voi chi tieu s6 bong/khom cua cac dong
me, nhin chung cao hon dong bé. S6 bong/khom
cua cac dong me dao dong 5,1 - 6,8 bong, trong
d6 c6 3 dong me la 54S, 55AS va 56S co sO
bong/khém 6,0 - 6,8 bong, cao hon cac dong bo,
me con lai tir 0,8 - 1,0 bong. Chiéu dai bong cua
cac dong bo, me dao dong 19,2 - 30,0 cm, trong

d6 c6 2 dong me 54S va 56S c6 chiéu dai bong dat
26,1 - 27,9 cm, dai hon so v6i cac dong me con lai.
S6 hat chic/bong cao nhat & dong 56S (65,4 hat)
va thap nhat & dong 89S (25,3 hat). Dong b6 c6 so
hat chic/bong cao hon cac dong me, dao dong
108,6 - 128,8 hat. Ty lé hat chéc caa cac dong bo
bién dong 46,5 - 55,0%, cac dong me khoang 4,1 -
34,0%, trong do cac dong me c6 ty 1é chac cao la
56S, 54S va E15S. Khoi luong 1.000 hat ctia cac
dong bo, me dao dong trong khoang 19,9 - 25,9 g,
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trong do cac dong me c6 khai luong 1.000 hat 1on
hon ca 1a 54S, 55AS va E15S, dong bo PH15 cé

khoi lwong 1.000 hat cao nhat, dat 25,9 g.

Bang 4. Mot s6 yéu t6 cdu thanh ning suit va ning sudt tai ruong san xudt thir hat lai F1
trong vu mua nam 2021

So Hat Khoi Nang Nang
STT Tén dong, t6 | bong/ | Chiéu dai chac/ Ty le hat luong suat ly suat
hop khom | bong (cm) bong chac (%) 1.000 hat | thuyét | thuc thu
(bong) (hat) (g (ta/ha) | (ta/ha)
1 54S/VN20 6,3+1,2 | 27,0+2,2 | 61,7+24 | 30,9+9,6 | 23,6+0,1 36,6 33,3
2 54S/DH16 6,4+1,1 | 27,9+29 | 61,8+2,5 | 30,8+9,3 | 23,9+0,2 36,7 34,8
3 54S/DH15 6,3+1,0 | 26,3+2,3 | 61,2+2,6 | 30,6 9,0 | 23,8+0,2 36,9 34,6
4 55AS/VN20 | 6,7+1,0 | 199+2,3 | 11,6+2,3 | 152+8,9 | 22,1+0,3 7,2 6,2
5 | 55AS/PH16 | 6,7+1,1 | 195+23 | 11,625 | 154+9,6 | 22,7+0,6 7,2 6,3
6 | 55AS/PH15 | 68+1,9 | 192+28 | 11,622 | 151+9,2 | 22,5+0,7 7,1 6,2
7 56S/VN20 6,0+£1,1 | 26,1+1,6 | 649+2,1 | 32,8+6,3 | 21,7+0,2 34,3 31,6
8 56S/DH16 6,1+1,2 | 26,4+1,6 | 655+29 | 32,9+6,9 | 21,6+0,5 34,5 32,6
9 56S/DH15 6,1+1,1 | 26,5+1,6 | 65,7+23 | 34,0+6,8 | 21,5+0,4 34,8 31,6
10 89S/VN20 50+1,6 | 20,0+1,7 | 252+1,3 | 41+4,3 | 209+04 12,0 9,9
11 89S/DH16 51+1,7 | 20,5+1,9 | 25,9+1,3 | 42+44 | 21,2+0,2 11,0 9,9
12 89S/DH15 52+1,6 | 20,7+1,5 | 25,0+1,1 | 48+43 | 21,2+0,7 11,0 9,8
13 | E15S/VN20 | 5,3+1,5 | 239+2,4 | 354+2,4 | 30,2+9,2 | 222+1,0 17,4 15,3
14 | E15S/DH16 | 55+1,9 | 234+2,2 | 35,7+2,3 | 30,6+89 | 225+0,7 17,7 15,4
15 | E155/PH15 | 5,5+1,2 | 22,8+2,3 | 358+2,4 | 30,5+9,6 | 22,5+0,7 17,6 15,6
16 | 394S/VN20 | 5,1+1,3 | 21,2+1,6 | 289+1,0 | 43+2,8 | 20,3+0,1 11,4 10,6
17 | 394S/PH16 | 52+14 | 21,1+16 | 27,9+1,1 | 41+£25 20,3 +0,2 12,2 9,6
18 | 394S/PH15 | 53+1,3 | 22,1+1,7 | 288+1,1 | 4,127 20,4 +0,2 12,4 10,7
19 VN20B1 6,0+1,4 | 23,8+2,6 |1156+4,6| 49,2+9,5 | 20,3+0,1 56,2 47,4
20 VN20B2 6,2+0,9 | 26,1+29 |110,2+4,4|46,5+13,3| 19,90+ 0,8 54,4 45,8
21 bH16B1 56+1,0 | 30,0+£3,9 |128,8+4,8|54,2+11,6| 20,8 +0,75 60,0 53,4
22 DH16B2 56+1,3 | 29,9+3,7 [122,9+5,0|55,0+158| 21,4+0,3 59,0 53,8
23 DbH15B1 52+1,6 | 25,8+1,9 |108,6+4,0|50,8+11,7| 26,0+0,4 58,6 50,9
24 DH15B2 51+1,0 | 25,2+1,4 |113,3+4,0| 54,8+9,5 | 25,5+0,8 59,0 52,8

Ghi chu: 54S/VN20: Rudng san xuat thir hat lai F1 voi dong me 54S va dong bo VN20; VN20B1:

Dong bé gieo dot 1 (bo'1) ciia dong bo VN20; VN20B2: Dong bo gieo dot 2 (o' 2).

Nang suat ly thuyét ctia ruéng san xuat thi
hat lai F1 bién dong 16m, tir 7,1 - 36,9 ta/ha, cao
nhat & cac t6 hop c6 dong me 1a 54S va 56S, thap
nhat & cac t6 hop c6 dong me 1a 55AS. Ning suat
ly thuyét cac dong bo dat 54,4 - 60,0 ta/ha va dat
cao nhat tai dong bo DH16. Nang suat thuc thu
ctia rudng san xuat F1 bién dong 6,2 - 34,8 ta/ha,
cao nhat 1a cac t6 hop c6 dong 54S, dat trung binh
34,2 ta/ha, sau do dén dong me 56S, dat trung
binh 34,5 ta/ha, cac t6 hop con lai nang suat san
xuat F1 dao dong 6,2 - 15,6 ta/ha. Su bién dong

lon vé nang suat san xuat hat lai F1 phu thuoc vao
muc do trung khop cta dong bo me. Do cac dong
b6 tu thu phin nén nang suat thuc thu dat cao,
bién dong tir 45,8 - 53,8 ta/ha, dat cao nhat tai
dong DH16B2 (53,8 ta/ha) va thap nhat tai dong
VN20B2 (45,8 ta/ha).

Thong qua danh gia dac diém nong, sinh hoc,
tinh duc va nang suit ruong san xuat thir hat lai
F1 cho thay, hai dong me 54S va 56S dap tng yéu
cau cta dong me lua lai hai dong. Hai dong me c6
thoi gian sinh trudng ngin, cay ban lun, bat duc
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100%, tro thoat, ty 1é dau hat cao, chi nhiém nhe
cac loai sau, bénh hai.

3.2. Dic diém noéng, sinh hoc, mic @9 nhiém
sau, bénh, ning sudt va chat lugng cta cac t6 hop
lai trong vu Xxuian nam 2022

3.2.1. Pic diém nong, sinh hoc cia céc t6 hop
lai trong vu xuin nam 2022

biéu kién thoi tiét dau vu xuan nam 2022
mua it, rét dam, rét hai kéo dai (hon 40 ngay) nén
thoi gian sinh truong cua céac t6 hop lai kéo dai,
bién dong tir 120 - 145 ngay. T6 hop lai co thoi
gian sinh truéng ngin nhat 1a 54S/DbH15 (120
ngay), ngin hon giéng doi chung HQ19 1a 5 ngay.
C6 3 t6 hop lai co6 thoi gian sinh trudéng trén 140

ngay la 54S/VN20 (140 ngay), 55AS/VN20 (145
ngay) va 56S/VN20 (145 ngay), cac t6 hop lai con
lai co thoi gian sinh truéng twong duong giong
doi ching. Chiéu cao cay cta cac t6 hop lai thuoc
dang ban lun tir 108,0 - 125,3 cm, cao nhat & t6
hop lai 55AS/DH15 va thap nhéat ¢ t6 hop lai
54S/DH15, giong doi ching HQ19 c6 chiéu cao
cay dat 113,2 cm. Chiéu dai bong cac giong dao
dong 21,6 - 25,7 cm, c6 12 t6 hop c6 chiéu dai
bong cao hon giong doi chung HQ19 (22,7 cm).
Chiéu dai va chiéu rong 1a dong cta cac t6 hop lai
lan luot dao dong trong khoang 34,7 - 54,6 cm va
1,77 - 2,31 cm. Céc t6 hop lai déu tro thoat, chiéu
dai c6 bong bién dong tir 2,2 - 6,5 cm.

Bang 5. Mot s6 dic diém nong, sinh hoc ctia cac t6 hop lai trong vu xuin nam 2022

Thoi gian | Chiéu | Chiéu dai | Chiéudai | Chiéurong | Chiéu dai
STT | Tohoplai | sinh treong | cao cay bong la dong la dong c6 bong
(ngay) (cm) (cm) (cm) (cm) (cm)

1 54S/VN20 140 123,1 249 42,0+ 5,1 2,056+£0,6 | 51+0,11
2 54S/DH16 124 121,9 23,8 43,7 +4,7 2,20+£0,8 | 4,9+0,08
3 54S/DH15 120 108,0 21,6 43,4+ 3,5 1,95+ 04 | 6,0+0,08
4 55AS/VN20 145 115,5 24,7 38,0+5,2 2,00+£0,2 | 3,5+0,14
5 55AS/DH16 121 116,5 24,4 45,0+1,9 2,31+£0,3 | 6,5+0,08
6 55AS/bH15 131 125,3 22,9 39,9+3,1 2,27+0,6 | 2,3+0,08
7 56S/VN20 145 118,0 24,1 34,7+3,5 1,98+0,3 | 3,0+0,10
8 56S/DH16 131 124,6 24,3 46,0 £ 5,1 2,05+0,6 | 51+0,11
9 56S/DH15 131 120,4 24,6 45,0+1,9 2,31+£0,3 | 4,5+0,08
10 89S/VN20 128 122,3 22,7 39,0+5,2 2,00+0,4 | 2,5+0,14
11 89S/DH16 126 120,7 22,9 54,6 +7,1 2,22+0,5 | 3,7+0,15
12 89S/DH15 121 118,0 21,8 43,7+5,9 2,29+0,8 | 4,0+0,17
13 E15S/VN20 126 112,8 25,7 46,6 +7,1 2,27+0,8 | 2,2+0,06
14 E15S/DH16 123 115,9 25,7 48,5+ 6,5 1,98+0,2 | 5,9+0,07
15 E15S/DH15 123 113,4 25,7 41,8+ 7,4 1,77+ 0,7 | 3,4+0,08
16 394S/VN20 121 111,5 22,3 43,0+4,9 2,11+0,1 | 2,5+0,08
17 394S/DH16 124 111,3 23,6 40,6 +5,5 1,89+0,4 | 3,3+0,07
18 394S/DH15 122 121,2 23,1 46,6 +7,1 2,27+0,8 | 4,2+0,06
19 HQ 19 (d/c¢) 125 113,2 22,7 429+5,3 2,00+£0,4 | 52+0,06

3.2.2. Mitc do nhiém sdu, bénh cua céc t6 hop
lai trong vu xuan nam 2022

Trong vu xuan nam 2022, hau hét cac t6 hop lua
lai déu bi nhiém sau duc than va bénh kho van & mtc
do rat nhe (diém 0 - 1). Dai voi bénh dao on, sau cuon

14 va ray nau, & cac t6 hop lai va doi chimg khong
nhiém. Céc t6 hop bi nhiém bénh bac 14 & mic do nhe
(diém 1 - 3), trong do c6 10 t6 hop lai c6 mic do
nhiém rat nhe (diém 1) va 7 t6 hop c6 muc d6 nhiém
(diém 3), tuong duong véi giong doi chimg HQ19.
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Bang 6. Mitc @0 nhiém sau, bénh hai ctia c4c t6 hop lai trong vu xuin nam 2022

Sau hai (diém) Bénh hai (diém)
STT T6 hop lai Cuon la 311;:1 Ray nau Bacla bao on | Kho van
1 54S/VN20 0 1 0 3 0 0
2 54S/DH16 0 1 0 3 0 1
3 54S/DH15 0 1 0 3 0 1
4 55AS/VN20 0 1 0 1 0 1
5 55AS/DH16 0 0 0 1 0 0
6 55AS/bH15 0 1 0 1 0 1
7 56S/VN20 0 0 0 1 0 1
8 56S/DH16 0 1 0 3 0 1
9 56S/DH15 0 1 0 1 0 1
10 89S/VN20 0 0 0 1 0 0
11 89S/DH16 0 1 0 3 0 0
12 89S/PH15 0 1 0 3 0 1
13 E15S/VN20 0 1 0 3 0 0
14 E15S/bH16 0 0 0 1 0 1
15 E15S/bH15 0 1 0 3 0 0
16 394S/VN20 0 1 0 1 0 1
17 394S/DH16 0 0 0 1 0 1
18 394S/DH15 0 1 0 1 0 1
19 HQ 19 (d/¢) 0 0 0 3 0 0

Ghi chu: Diém 0 - Khong nhiém, diém 1 - Nhiém rat nhe, diém 3 - Nhiém nhe, diém 5 - Nhiém

trung binh.

3.2.3. Nang suat va cdc yéu to cau thanh nang
sudt cua cdc t6 hop lai trong vu xuan nam 2022

Két qua thi nghiém cho thay, cac t6 hop lai c6
s6 bong/khém dao dong 5,1 - 7,0 bong/khom,
trong do t6 hop 89S/VN20 c6 s6 bong/khom thap
nhat (G,1 bong/khom), t6 hop 54S/VN20,
55AS/VN20 va E15S/DH16 c6 s6 bong/khéom
cao nhat (7,0 bong/khom), so voi giong doi
chimg 1a 6,1 bong/khom. Cac t6 hop lai c6 dong
me 1a 54S, 55AS va 56S s6 bong/khém cao hon so
voi cac t6 hop lai c6 me khac. S6 hat/bong cta
cac to hop dao dong 110,8 - 223,4 hat. Co 2 t6 hop
c6 so6 hat/bong lon hon 200 hat/bong so véi
giong doi chiung HQ19, trung binh la 178,8
hat/bong. T4 hop lai co bo 1a VN20 ¢6 s6 hat trén
bong it hon so véi hai dong bo con lai. S6 hat
chic/bong cta cac té6 hop khao sat bién dong tir
91,4 - 198,8 hat chac/bong. T hop 54S/DH16 c6
sO hat chic trén bong cao nhat (198,8 hat/bong),
t6 hop c6 s6 hat chic trén bong thip nhat la

55AS/DH15, dat 91,4 hat/bong. Ty 1é chic caa
cac t6 hop lai dao dong 78 - 89%, trong d6 c6 12 t6
hop ¢6 ty 1é chac cao hon ddi chiung HQ19 (83%),
cac t6 hop con lai twong duwong hoac thap hon
giong do6i chung. Khoi luong 1.000 hat ctia t6 hop
lai dao dong trong khoang 23,0 - 27,9 g, trong do
t6 hop 54S/DH16 c6é khoi luong 1.000 hat thap
nhat. Cac t6 hop c6 me 1a 55AS déu co khoi lwong
1.000 hat trung binh > 26,0 g va cao hon so véi
giong doi chimg HQ19 1a 24,7 g. Pa s6 cac t6 hop
lai déu c6 khoi luong 1.000 hat bang hodc cao hon
so voi giong doi chung.

Nang suat ly thuyét ctia cac t6 hop dao dong
trong khoang 50,3 - 100,8 ta/ha, trong d6 co 4 to
hop c6 nang suat ly thuyét dat trén 95,0 ta/ha,
dac biét c6 t6 hop 394S/DH15 c6 niang suat ly
thuyét trén 100 ta/ha, so véi giong doi chimg 1a
78,4 ta/ha. Nang suat thuc thu cua cac t6 hop
bién dong tir 47,5 - 90,5 ta/ha, da s6 cac t6 hop co
nang suat thuc thu thdp hon so voi giong doi
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chimng, c6 4 t6 hop c6 nang suat thuc thu cao hon E15S/DH16 (90,5 ta/ha) va 394S/DH15 (89,8
giong doi ching & muc y nghia 95% 1a cac t6 hop ta/ha).
54S/VN20 (88,3 ta/ha), 54S/DH16 (84,5 ta/ha),

Bang 7. Mot s6 tinh trang cdu thanh ning suit ctia cic t6 hop lai trong vu xuin nam 2022
? 0 So6 hat/ Hfl t] Tyl Kho Nang suat l\jéng
STT T6 hop lai b‘“?g/ bong chAac/ ha} luong ly thuyét suat thyc
' khém (hat) boéng | chac | 1.000 hat (ta/ha) thu
(bong) ' (hat) () 2 ' (ta/ha)

1 54S/VN20 7,0 188,7 | 166,1 88 24,5 99,6 88,3
2 54S/DH16 6,2 2234 198,8 89 23,0 99,3 84,5
3 54S/DH15 5,8 150,2 133,6 89 27,0 73,3 64,6
4 55AS/VN20 7,0 130,4 110,8 85 25,9 70,4 63,6
5 55AS/DH16 6,3 130,9 112,5 86 27,5 68,2 64,1
6 55AS/DH15 6,6 112,9 91,4 81 27,9 58,9 56,6
7 56S/VN20 6,2 169,0 143,6 85 24,7 87,6 70,1
8 56S/DH16 6,7 179,5 | 153,6 86 24,9 89,2 74,9
9 56S/DH15 6,0 158,0 133,6 82 24,5 78,6 64,7
10 89S/VN20 5,1 163,5 134,8 82 23,5 64,6 52,3
11 89S/DH16 5,7 193,5 | 154,8 80 23,5 72,7 61,9
12 89S/DbH15 6,1 122,8 99,4 81 23,7 50,3 47,5
13 E15S/VN20 5,5 189,1 164,4 87 24,0 76,0 67,1
14 E15S/DH16 7,0 196,7 | 169,2 86 23,3 96,4 90,5
15 E15S/DH15 5,5 189,1 164,4 87 24,0 76,0 67,1
16 394S/VN20 5,8 150,1 117,0 78 25,2 59,8 55,2
17 394S/DH16 6,7 155,0 130,2 84 25,1 76,8 67,6
18 394S/DH15 6,1 216,3 192,4 89 24.5 100,8 89,8
19 HQ 19 (d/¢) 6,1 178,8 148,4 83 24,7 78,4 74,4
CV% 3,9 8,1 2,9 1,3 3,6
LSD, 0,4 5,9 1,2 1,7 1,8

3.2.4. Mot so chi tiéu chat luong gao cua cdc  gao nguyén cua cac té hop lai dao dong 91 - 98%.

t0 hop lai trong vu xudn nam 2022 Dang hat cta céac t6 hop lai thuoc loai trung binh

Két qua danh gia cho thay, ty 1é gao xat cia dén dai (6,5 - 7,2 mm), c6 15 t6 hop c6 dang hat
cac t6 hop bién dong tir 66,0% (54S/DH16) dén gao dai, dac biet t6 hop 55AS/VN20 c6 chiéu dai
72,0% (55AS/VN20) so voi giong do6i chung la  hat gao 16n nhat 1a 7,2 mm. Ca 19 t6 hop c6 hat
71%. C6 4 t6 hop lai 1a 54S/DH15, 55AS/VN20, gao thon dai, trong d6 t6 hop 55AS/VN20 co chi
E15S/bH15, 394S/DH15 cho ty lé gao xat trén  s6 D/R cao nhat dat 3,9.

70%, trong d6 t6 hop 55AS/VN20 dat 72%. Ty lé

Bang 8. Mot s chi tiéu chat hegng gao clia cAc t6 hop lai trong vu xuan nim 2022

STT To hop lai gao' ha£ a0 dai/ Dang hat gao | gao xat | nguyén
(m'm) ('mm') rong xay (%) | (%) (%)
1 54S/VN20 6,8 1,85 3,7 Thon dai 81 68 92
2 54S/DH16 6,9 1,95 3,5 Thon dai 88 66 95
3 54S/DH15 6,9 1,95 3,5 Thon dai 90 71 98
4 55AS/VN20 7,2 1,85 3,9 Thon dai 95 72 87
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B) 55AS/DH16 7,0 2,0 3,9 Thon dai 86 70 94
6 55AS/DH15 6,6 2,05 3,2 Thon dai 80 68 93
7 56S/VN20 6,8 1,9 3,6 Thon dai 78 68 94
8 56S/DH16 6,5 1,7 3,8 Thon dai 78 68 9
9 56S/DH15 6,8 1,8 3,8 Thon dai 78 68 9
10 89S/VN20 6,8 1,85 3,7 Thon dai 79 70 92
11 89S/DH16 6,8 1,85 3,7 Thon dai 79 70 92
12 89S/DH15 6,7 2,0 3,5 Thon dai 88 68 94
13 E15S/VN20 7,0 1,9 3,7 Thon dai 88 68 9
14 E15S/DH16 7,0 1,9 3,7 Thon dai 88 68 94
15 E15S/DH15 6,9 1,8 3,6 Thon dai 87 71 92
16 394S/VN20 6,8 1,9 3,6 Thon dai 85 69 94
17 394S/DH16 7,0 2,0 3,9 Thon dai 80 70 91
18 394S/DH15 6,8 2,0 34 Thon dai 84 71 91
19 HQ 19 (d/c) 6,6 1,9 3,9 Thon dai 80 71 91

3.2.5. Mot so chi tiéu chat lrong com cua cdc
t0 hop lai trong vu xudn nam 2022

Com cua cac t6 hop lai c6 do trang dao dong
4,5 - 5,0 diém, trong do6 co6 3 t6 hop lai 54S/DH15,
56S/DH16 va 394S/DH16 thap hon giong doi
chimg 0,5 diém. Mui thom bién dong 2,0 - 4,0
diém, trong do t6 hop 54S/VN20 dat 4,0 diém, cao
hon giong do6i ching HQ19 1a 1,0 diém va 3 t6 hop
54S/DH16, 54S/DH15, 56S/PH16 cao hon doi
ching 0,5 diém, cac t6 hop lai con lai c6 s6 diém
mui thom twong duwong hodc thiap hon giong doi
ching HQ19. Doi voi do0 mém déo ctia cac t6 hop
lai, c6 13 t6 hop lai & mutc diém 4,0, twong duong
voi giong doi chung HQ19 (diém 4,0), cac t6 hop

lai con lai @6 mém déo thap hon giong doi ching,
dao dong 2,5 - 3,0 diém. Vi ngon com cua cac t6
hop lai dao dong 3,0 - 4,0 diém, c6 14 t6 hop lai c6
s6 diém vi ngon cao hon hodc tuwong duong giong
doi ching HQ19 (3,5 diém), cac t6 hop lai con lai
dat 3,0 diém, thap hon giong doi chimg 0,5 diém.
Téng di€ém cta cac chi tieu danh gia cdm quan
com, c6 7 t6 hop lai c6 s6 diém cao hon giong doi
chimg HQ19 (15,5 diém) ¢ muc 0,5 - 1,5 diém, dac
biet, t6 hop lai 54S/VN20 dat 17 diém, cao hon
giong doi ching 1,5 diém, t6 hop lai cao hon giong
doi ching 1,0 diém 1a 54S/DH16 (16,5 diém), cac
t6 hop lai con lai trong duong hodc thap hon giong
doi ching HQ19.

Bang 9. Két qua danh gia cdm quan com bang phuong phap cho diém

Pon vi tinh: Diém

TT Té hop lai tr}ﬁ)'rcl)g tll\l/lolrlr; D(_)drgloem Vi ngon Téng Xép loai
1 54S/VN20 5,0 4,0 4,0 4,0 17,0 Kha
2 54S/DH16 5,0 3,5 4,0 4,0 16,5 Kha
3 54S/DH15 4,5 3,5 4,0 4,0 16,0 Kha
4 55AS/VN20 5,0 2,0 3,0 3,0 13,0 Tung binh
5 55AS/DH16 5,0 2,5 4,0 4,0 15,5 Kha
6 55AS/DH15 5,0 2,0 3,5 3,5 14,0 Trung binh
7 56S/VN20 5,0 3,0 3,5 3,5 15,0 Kha
8 56S/DH16 4,5 3,5 4,0 4,0 16,0 Kha
9 56S/DH15 5,0 2,5 4,0 3,5 15,0 Kha
10 89S/VN20 5,0 3,0 4,0 3,0 15,0 Kha
11 89S/bH16 5,0 2,0 2,5 3,5 13,0 Trung binh
12 89S/PbH15 5,0 2,0 3,5 3,0 13,5 Trung binh

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2024

11



KHOA HOC CONG NGHE

13 | E15S/VN20 5,0 3,0 4,0 4,0 16,0 Kha
14 | E15S/DH16 5,0 3,0 4,0 4,0 16,0 Kha
15 | E15S/DH15 5,0 2,5 4,0 3,9 15,0 Kha
16 | 394S/VN20 5,0 3,0 4,0 3,0 15,0 Kha
17 | 394S/DH16 4,5 2,0 4,0 3,0 13,5 Trung binh
18 | 394S/DH15 5,0 3,0 4,0 4,0 16,0 Kha
19 | HQ19 (d/c) 5,0 3,0 4,0 3,9 15,5 Kha

3.3. Danh gia kha niang két hop cta cac dong
b8, me lta lai hai dong

3.3.1. Danh gid kha nang két hop chung cia
cdc dong bo, me

boi voi tinh trang chiéu dai bong, cac dong
me E15S va 394S c6 gia tri kha nang két hop
chung 1a cao nhat, 1an luot 1a 1,582 va 1,412. Cac
dong bo khong co su sai khac, trir dong bo VN20
vé tinh trang chiéu dai bong. Déi voi tinh trang so
bong/khom, bon dong cé sai khac y nghia nhat la
DH16, 54S, 55AS va 56S; cac dong con lai déu
khong c6 su sai khac. Doi voi tinh trang so
hat/bong, hai dong bo (BPH16, VN20) va bon dong
me (E15S, 394S, 54S, 56S) c6 s sai khac y nghia.

boi voi tinh trang 1.000 hat, dong bo DH15 va
dong me 55AS c¢6 sai khac y nghia. Déi voi tinh
trang nang suat thuc thu, dong me 54S va dong bo
DH16 1a co6 gia tri kha niang két hop chung cao
nhat, sau d6 dén cac dong me E15S, 394S, 56S va
dong bo VN20. Nhu vay, dé con lai F1 c6 chiéu dai
bong 16n nén chon bo 1la VN20 va dong E15S va
394S; s6 bong/khom 16n nén chon dong bo la
DH16, dong me 1a 54S, 55AS va 56S; s6 hat/bong
16n nén chon dong bé la DH16, VN20 va dong me
la dong E15S, 394S, 54S, 56S, khai lwong 1.000 hat
16n nén chon dong bé DH15 va dong me 55AS;
niang suat thuc thu cao nén chon b6 1a DH16,
VN20 va dong me 1a 54S, E15S, 394S, 56S.

Bang 10. Gi4 tri kha ning két hop chung ctia cac dong bd, me trén mot so tinh trang

Chiéu dai So bong tréen | So hattren | Khoiluong | Nang suat
bong khém bong 1.000 hat thuc thu
VN20 0,436* -0,027ns 1,907* -0,273ns 0,427*
< bH16 0,169ns 0,193* 18,147* -0,353ns 7,327*
o0 bH15 -0,604ns -0,167ns -20,053ns 0,627* -7,753ns
8 Sai s0 0,278 0,078 1,179 0,228 0,346
LSD 5 0,22 0,06 0,96 0,18 0,28
54S -0,251ns 0,147* 21,480* 0,040ns 11,280*
55AS -0,118ns 0,447* -41,920ns 2,307* -6,420ns
o 56S 0,216ns 0,113* 2,180* -0,093ns 2,047*
g 89S -1,429ns -0,553ns -6,720ns -1,227ns -13,953ns
%0 394S 1,412* -0,176ns 21,680* -1,123ns 7,012*
A E15S 1,582* -0,153ns 24,980* -1,027ns 7,047*
Sai s0 0,358 0,100 1,523 0,294 0,446
LSD s 0,22 0,06 0,96 0,18 0,28

Ghi chu: *: Sai khac co y nghia o mirc 95%; ns: Sai khac khong co y nghia.

3.3.2. Pdnh gid khi nang két hop riéng cua
céc dong bo, me

Doi voi tinh trang chiéu dai bong, dong VN20
c6 kha nang két hop riéng cao voi dong 54S, 55AS
va 89S; dong DH16 c6 kha nang két hop riéng cao
voi dong 55AS; dong DH15 c6 kha nang két hop

rieng cao voi dong 56S, 394S va E15S. Doi voi
tinh trang s6 bong trén khom, dong VN20 c6 kha
nang két hop riéng cao voi dong 54S va 55AS;
dong DH16 c6 kha nang két hop riéng cao voi
dong 56S, 394S va E15S; dong PH15 c6 kha nang
két hop riéng cao vdi dong 55AS va 89S. Déi voi
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tinh trang s6 hat/bong, dong VN20 c6 kha nang
két hop rieng cao voi dong 55AS va 89S; dong
bPH16 c6 kha nang két hop riéng cao véi dong
54S va 89S; dong PH15 c6 kha ning két hop
riéng cao voi dong 55AS, 56S, 394S va E15S. Doi
v6i tinh trang khoi luong 1.000 hat, dong VN20 c6
kha nang két hop riéng cao voi dong 56S, 89S,
394S va E15S; dong DH16 c6 kha nang két hop

riéng cao voi dong 55AS, 56S va 89S; dong PH15
c6 kha nang két hop riéng cao véi dong 54S. Doi
voi tinh trang nang suat thuc thu, dong VN20 cé
kha nang két hop riéng cao véi dong 54S, 55AS va
56S; dong DH16 c6 kha nang két hop riéng cao
voi dong 54S, 89S, 394S va E15S; dong DH15 ¢cé
kha niang két hop riéng cao voi dong 55AS, 56S,
394S va E15S.

Béang 11. Gia tri kha niing két hop riéng cta cac dong bd, me trén mot sd tinh trang

TT | Dong/giéng Chiéu dai So So Khoi luong | Niang suat
bong bong/khom | hat/bong 1.000 hat thue thu
1 54S/VN20 0,598* 0,693* 0,760ns -0,060ns 6,633*
2 54S/DH16 0,098ns -0,327ns 17,120* -1,480ns 0,813*
3 54S/DH15 -0,696ns -0,367ns -17,880ns 1,540* -7,447ns
4 55AS/VN20 0,264* 0,393* 3,760* -0,927ns 2,333*
5 55AS/DH16 0,231* -0,527ns -11,980ns 0,753* -5,387ns
6 55AS/DH15 -0,496ns 0,133* 8,220* 0,173ns 3,053*
7 56S/VN20 -0,669ns -0,073ns -1,740ns 0,273* 0,233*
8 56S/DH16 -0,202ns 0,207* -7,480ns 0,553* -3,687ns
9 56S/DH15 0,871* -0,133ns 9,220* -0,827ns 3,453*
10 89S/VN20 0,242* -0,507ns 1,660* 0,207* -0,167ns
11 89S/DH16 0,042ns -0,127ns 15,420* 0,287* 2,413*
12 89S/bH15 -0,284ns 0,633* -17,080ns -0,493ns -2,247ns
13 | E15S/VN20 -0,436ns -0,507ns -4,440ns 0,507* -9,033ns
14 | E15S/bH16 -0,169ns 0,773* -13,080ns -0,113ns 5,847*
15 | E15S/bH15 0,604 * -0,267ns 17,520* -0,393ns 3,187*
16 394S/VN20 -0,437ns -0,597ns -4,140ns 0,497* -9,000ns
17 | 394S/DH16 -0,129ns 0,873* -13,080ns -0,119ns 5,947*
18 | 394S/DH15 0,304* -0,297ns 15,520* -0,383ns 3,286*
Sai s0 0,439 0,123 1,865 0,361 0,547
LSD,y5: 0,22 0,06 0,96 0,18 0,28

Ghi chu: *: Sai khédc co y nghia o mirc 95%; ns: Sai khac khong co y nghia.

4. KET LUAN

Trong vu mua nam 2021, dong bo, me c6 thoi
gian sinh truéng ngan (85 - 98 ngay doi véi dong
me, 89 - 97 ngay dai voi dong bo), chiéu cao cay cta
dong b6, me thudc dang ban lun (87,9 - 113,1 cm).
Céac dong me 54S, 55AS, 89S, E15S va 394S bat duc
hoan toan, cac dong b6 c6 ty 1é hat phan hitu duc tie
89,2 - 99,9%, nang suat thuc thu ctia rudng san xuat
F1 bién dong tir 6,2 - 34,8 ta/ha. Thong qua danh
gia, da chon duoc dong me 54S va 56S dap ing yéu
cau ctia dong me lda lai hai dong.

Trong vu xuan nam 2022, cac t6 hop lai déu co
thoi gian sinh trudng ngén, tir 120 - 145 ngay, nang
suat thuc thu 47,5 - 90,5 ta/ha, nhiém nhe mot so

loai sau, bénh hai, chat luong com gao kha. Thong
qua danh gia, da chon duoc 4 t6 hop lai c6 niang
suat cao hon giong doi chimg HQ19 1a 54S/VN20,
54S/DH16, E15S/DH16, 394S/DH15.

Hai dong me 54S va 56S c6 kha nang két hop
chung cao nhat vé s6 bong/khém, s6 hat/bong va
nang suat thuc thu. Dong bé DH16 va VN20 c6 gia
tri kha nang két hop chung cao nhat vé tinh trang
nang suat, s6 hat/bong va s6 bong/khom. Dong bo
DH15 c6 kha niang két hop chung cao vé khoi luong
1.000 hat. Cac cap me/b6 c6 gia tri kha niang két
hop riéng cao vé chiéu dai bong, s6 bong/khom, so
hat/bong, khéi luong 1.000 hat va niang suat thuc
thu la 54S/VN20, 54S/DH16 va 56S/DH16.
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Summary

This study was carried out to evaluate agronomical characteristics, sterility and combining ability

of the new two-line hybrid rice parental lines. The field experiments were conducted at Vietnam

National University of Agriculture, Gialam district, Hanoi city. The results showed that the

parental lines had short growth duration (85 - 98 days for the female lines and 89 - 97 days for the

male lines). The female lines, viz. 54S, 55AS, 89S, E15S and 394S are completely sterile. The male

lines have a fertile pollen rate of over 80%. They had desirable agronomical characteristics

suitable for two-line hybrid rice development. The new two-line hybrid combinations had short

growth duration of which four combinations showed yield comparable to the check variety, viz.

54S/VN20, 54S/DH16, E15S/DH16, 394S/DPH15. The parental lines with high general combining

ability for panicle number per hill, spikelet number per panicle, actual yield were 54S, 56S, DH16,

VN20. The male line PH15 showed good combining ability for 1000 grain weight. The hybrids

with high specific combining ability for panicle length, panicle number per hill, spikelet number
per panicle, 1000 grain weight and actual yield were 54S/VN20, 54S/DH16 and 56S/DH16.

Keywords: Parental lines, two-line hybrid rice, combining ability.
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NGHIEN CUU HOAN THIEN KY THUAT
NHAN GIONG THUY TUNG (Glyptostrobus pensilis)
BANG PHUONG PHAP GIAM HOM
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Ngbé Van Cam', Nguyén Duc Kién®

Vien Khoa hoc Lam nghiép Nam Trung bo va Ty Nguyén, Vién Khoa hoc Lam nghiép Viét Nam
“Vien Nghién ciru Giong va Cong nghé sinh hoc Lam nghiép, Vién Khoa hoc Lam nghiép Viét Nam
* Email: giangthanh136 @gmail.com

TOM TAT

Thay tung 1a loai duy nhat con ton tai thuoc chi Glyptostrobus va duoc xem nhu hoa thach song
ctia nganh hat tran. Day 1a loai vira c6 gia tri kinh té cao vira c6 gia tri bao ton. Pé bao ton va phat
trién loai Thity tung hiéu qua, nhan giéng bang hom la mot phuong phap nhan giéng sinh duong
duoc 4p dung kha phd bién vdi viec st dung cac chat diéu hoa sinh truong thuc vat: IAA, IBA,
NAA, .... Thi nghiém giam hom Thuy tung duoc bé tri theo khoi ngau nhién day da két qua cho
thay: Stt dung hom dai 10 - 12 cm, duong kinh 1 - 2 mm, ngam g6c hom trong dung dich IBA
1.000 ppm trong 2 gio, vao vu xuan, sau 2 thang ty lé hom song va ty 1é hom ra ré dat cao nhat lan
lwot 14 80% va 34,29%; giam hom vao vu dong, sau 2 thang ty 1é hom song 1a 67,5%, ty 1é hom ra ré
la 25,83%, so ré trung binh trén hom 1a 2,67 ré/hom, chiéu dai ré dat 13,59 cm va chi s6 ra ré dat
51,13; stt dung hon hop IBA 1.000 ppm + IAA 800 ppm vao vu thu cho ty 1¢ hom ra ré 20%, trung

binh 3 ré/hom, chiéu dai ré 12,92 cm va chi s6 ra ré cao nhat la 38,95.

Tt khoa: Thiy tung, nhan giong, gidm hom, auxin.

1. DAT VAN BE

Thay tung (Glyptostrobus pensilis) thuoc ho
Hoang dan (Cupressaceae) 1a loai duy nhat con
ton tai thuoc chi Glyptostrobus va dugc xem nhu
hoa thach s6ng ctia nganh hat tran [1]. Day 1a loai
nam trong Sach Do Viét Nam (2007) [2], duogc
xép vao loai bi de doa v6i cap do rat nguy cap
(CR) trong Danh luc DBo thé gioi IUCN (2020)
[3]. Thuy tung la loai thuc vat quy hiém khong
nhitng chi ¢ Viét Nam ma trén Thé gio¢i do cac
quan thé ty nhién hién con lai rat it, hién chi con
lai & Viet Nam, Trung Quoc va Lao [4]. Vé kinh
té, day la loai cho g6 16n rat bén trong diéu kién
ngam nudc, trong sinh canh dam lay hoac ngap
nuoc...; cay con c6 dang dep, c6 thé trong lam
canh hodc trong ven ho ao dé gir dat, chong xdi
mon, sat 1& [5, 6]. Cac két qua vé nhan giong va
tao cay giong phuc vu trong bao toén loai nay da
c6 mot so két qua budc dau. Li B va Li H. (2008)
[7] da phat trién cac ky thuat nudi cdy mo va

nhan giong bang hom loai Thuy tung, sau khi
chuyén ra vueon wom cho ty 1é cay song 1a 70%. Tai
Viét Nam, Tran Vinh (2011) [8], tién hanh xit ly
hom ngon Thay tung bang dung dich IBA véi
nong do 3.000 ppm, giam trong gia thé 30% tro
trau + 70% cat min da cho ty lé hom soéng dat trén
33% va ty l¢ hom ra ré dat 20%, chiéu dai ré 1a 7,38
cm sau 9 thang giam hom. Két qua nghién cttu
ctia Ngo Van Cam (2016) [9] cho thay, xtt Iy hom
bang dung dich IBA véi néng do 1.000 ppm doi
v6i hom duoc tré hoéa tir goc cay me cho ty 1é hom
ra ré 1a 66,7% va hom ntra hoa go cho ty 1é hom ra
ré 1a 51%, sau 100 ngay. Tuy nhién, viéc lay hom
tré hoa tir goc cay me la kho khan. Mat khac,
quan thé Thay tung tai Viet Nam c6 hat, nhung
hau hét hat khong c6 kha nang nay mam [10].
Nhu vay, giam hom 1a mot giai phap hitu hieu dé
nhan giong Thuy ting.

Trong nhan giéng bang hom, ngoai viéc st
dung cac chat diéu hoa sinh truéng don 1é, hon
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hop cac chat diéu hoa sinh trudng thuc vat cing
duoc ap dung kha phd bién. Két qua nghién ctru
nhan giong bang hom cay Man do (Syzygium
malaccense (L.) Merr. & Perry) ctia Yusnita va cs
(2018) [11] cho thay, hén hop IBA 1.000 ppm +
NAA 1.000 ppm lam ting cuong ty 1é ra ré, chiéu
dai ré cao hon, hinh théi ré t6t hon va rut ngin
thoi gian hinh thanh ré so véi st dung IBA hodac
NAA. Két qua nghién ctu cta Seif El-Yazal MA va
cs (2022) [12] cho thay, hon hop IBA 4.000 ppm +
NAA 1.000 ppm la t6t nhat dé giong bang hom cay
Sung my (Ficus caricaL.), v6i chiéu dai ré va chat
luong ré tot hon khi xt Iy hom bang IBA hoic
NAA. Chinh vi vay, nghién ctru hoan thién ky thuat
nhan giong Thuy tung (Glyptostrobus pensilis)
bang phuong phap giam hom Ia rat can thiét nham
nang cao hiéu qua nhan giong Thuy tung dé phuc
vu trong bao ton loai Thiy tung tai Viet Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va thoi gian nghién ctru

2.1.1. Vit liéu nghién cuu

Hom duoc 14y tir 2 cay me Thuy tung ty nhién
tai xa Ea Ral, huyen Ea H'leo, tinh bik Lak, cé
duong kinh (D: 60,8 cm va 63 cm) va chiéu cao (H:
16 m va 18 m). Cac chat diéu hoa sinh truong st
dung gom: IAA (Indole-3-Acetic Acid), IBA
(Indole-3-Butyric Acid), NAA (o-Naphtalene Acetic
Acid) va GA; (Gibberellin Acid) & dang dung dich
voi cac nong do khac nhau. Gia thé giam hom la
dat thit duoc loai bo ré cay va cat min sach véi ty le
1a cat sach 50% + dat thit 50%.

2.1.2. Thoit gian nghién cuu

Thi nghiém duoc tién hanh tir thang 01 nam
2021 dén thang 01 nam 2023.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap bo tri thi nghiém

Chon canh lay hom khée manh, khong bi sau,
bénh, sau khi chon tién hanh cat bé dau canh, choi
bat len tir dau canh sau 3 - 4 thang tudi thi tién
hanh cat @é lay hom, goc hom duogc cat vat 30°),
thoi diém cat hom vao budi sang som.

Thi nghiém duwoc thuc hién trong nha kinh tai
vuon wom Vién Khoa hoc Lam nghiép Nam Trung

bo va Tay Nguyeén v6i ché do phun suong tu dong,
muc do che bong 50%.

Céc thi nghiém giam hom Thuy tiung duoc bo
tri nhu sau:

- Thi nghiém 1: Nghién cuu danh huong cua
nong do IBA va thoi gian xir Iy hom dén kha nang
ra ré cua hom Thuy tung

Thi nghiém duoc b tri theo khéi ngau nhién
day da 2 nhan t6, gdbm nong do IBA 500; 1.000;
1.500 ppm va thoi gian x(t Iy hom: 2; 4; 6 gio.

Loai hom st dung la hom ngon, kich thudc
hom: Dai 10 - 12 cm, dwong kinh 1 - 2 mm, da duoc
tré hoa & dau canh.

Mbi cong thic st dung 105 hom (3 lan lap,
moi lap 35 hom), téng s6 hom thi nghiém la 945
hom.

Thoi gian thi nghiém: Tt thang 3 nam 2021
dén thang 5 nam 2021.

- Thi nghiém 2: Nghién cuu dnh huong cua
nong do IBA va kich thudc hom dén két qua gidm
hom Thuy tung

Thi nghiém duoc bo tri theo khoi ngau nhién
day da 2 nhan t6 gom nong do IBA ¢ 3 muc I1:
1.000 ppm; 12: 1.500 ppm; I3: 2.000 ppm va kich
thudc hom véi 3 mac K1: Dai 6 + 1 cm va duong
kinh <1 mm; K2: Dai 12 £ 1 cm va duong kinh 1
mm < d <2 mm; K3: Dai 18 +£ 1 cm va dwong kinh
> 2 mm.

Thoi gian xit Iy hom 1a 2 gio. M6i cong thic st
dung 120 hom (3 1an lap, mdi lap 40 hom), téng so6
hom thi nghiém la 1.080 hom.

Thoi gian thi nghiém: Tir thang 11 nam 2021
dén thang 01 nam 2022.

- Thi nghiém 3: Nghién cuu dnh huong cua
hén hop chat diéu hoa sinh trucng dén kha nang
ra ré cua hom Thuy tung

Thi nghiém duoc b tri theo khéi ngau nhién
day @ 1 nhan t6 1a hén hop chat diéu hoa sinh
truong gom hon hop IBA 1.000 ppm phoi hop voi
NAA hoic IAA hoidc GA; & cac nong do khac nhau
ttr 200 - 1.000 ppm. Déi chimg 1a IBA 1.000 ppm.

Hom c¢6 kich thudc: Dai 10 - 12 cm, duong
kinh 1 - 2 mm, thoi gian xtt ly hom 1a 2 gio. Moi
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cong thirc stt dung 90 hom (3 lan 1ip, méi lap 30
hom), téng s6 hom thi nghiém la 1.440 hom.

Thoi gian thi nghiém: Tir thang 9 nam 2022
dén thang 01 nam 2023.

2.2.2. Phuong phap thu thap va xi Iy so liéu

2.2.2.1. Phuong phap thu thap so liéu

S6 lieu duoc thu thap 1 1an vao cudi dot thi
nghiém cho timg cong thic gom cac chi tieu: So
hom song, hom ra ré, chiéu dai ré dai nhat, so
luong ré/cay.

So6 luong ré duoc dém, chiéu dai ré duoc do
bang thudc khic vach chinh xac dén mm.

Cac thi nghiém 1, 2 thu s6 liéu sau 2 thang, thi
nghiém 3 thu s6 liéu sau 4 thang.

2.2.2.2 Phuong phap xur Iy so liéu

+ Ty ¢ hom song (S%) = (£ S6 hom s6ng/> So
hom thi nghiém) x 100

+Tylé homraré (R%) = (= S6 hom ra ré/T So
hom thi nghiém) x 100

+ So ré trung binh/hom (Ntb) = = S6 ré cta
cac hom raré/X S6 hom ra ré

+ Chiéu dai ré trung binh (Ltb) = £ Chiéu dai
ré clia cac mau ra ré/ S6 mau do dém
+Chisoraré (Ri) = Ntbx Ltb

Danh gia su khac biét gitra cac cong thirc thi
nghiém vé chi tiéu ty 1¢ hom song, ty 1¢ hom ra
ré bang phuong phap phan tich phuwong sai
(Anova) 1 hoic 2 nhan t6, dong thoi tim cong
thuc tot nhat bang tiéu chudn tiéu chuin Duncan.

Danh gia su khac biét gitra cac cong thirc thi
nghiém vé chi tiéu s6 ré/hom, chiéu dai ré va
chi s6 ré bang tiéu chudn phi tham s6 Kruskal-
Wallis [13].

Céc s0 liéu thu thap duoc xit Iy trén phan mém
Excel va Statgraphics XV.I.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia ndng d¢ IBA va thoi gian
xtt Iy hom dén kha ning ra ré ctia hom Thity ting

Su tac dong dong thoi ctia nong do IBA va thoi
gian xtt Iy hom anh hudéng dang ké dén ty 1é song
va ty 1é ra ré cua hom Thuy tung. Két qua theo doi
945 mau, sau 2 thang cho thdy: Khi nong do IBA
va thoi gian xt ly hom cang tang thi ty 1é hom
s6ng cang giam va ty 1¢ hom ra ré ciing giam.

Bang 1. Két qua anh hudng ciia ndng do IBA va thoi gian xir Iy hom dén kha niang gidm hom Thiy Ting
(tir thang 3/2021 dén thang 5/2021)

Néng do IBA va thoi gi t ly , ~
- ORE L0 va nen g{én ?m’ yﬂ . Ty 1é hom song (%) Ty 1é hom raré (%)
Nong d6 IBA (ppm) Thoi gian xtt ly (gio)
2 85,71* 6,67
500 4 82,86" 30,48
6 66,67 22,86
2 80,00 34,29
1.000 4 29,52¢ 4,76°
6 23,81 0,95°
2 73,33® 24,76
1.500 4 26,67¢ 6,67"
6 11,43¢ 1,91¢
P-value < 0,05 < 0,05

Ghi chu: Nhitng s6 cé chir theo sau giong nhau thi khong khac biét ¢ y nghia thong ké

Bang 1 cho thay, khi xit Iy hom & néng do thap
va thoi gian ngdn, mic du cho ty 1é hom séng cao,
nhung ty 1é hom ra ré dat thap. Bén canh do, khi
xtt Iy hom & nong do cao trong thoi gian ngan hoac
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xtt ly hom & nong do thap trong thoi gian qua dai

sé gay trc ché sinh trudng, dan dén ty lé hom so6ng

va ra ré thap. Sau 2 thang theo doi, ty 1é hom song
thay dai tir 11,43 - 82,86%, ty 1&¢ hom ra ré tir 0,95 -
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34,29%. Két qua phan tich Anova ciing cho thay,
anh huong dong thoi ctia ndong do IBA va thoi gian
xtr Iy hom 1a khac nhau ro rét dén ty 1¢ hom song
(voi P-value < 0,05) va ty 1é hom ra ré (véi P-value
< 0,05). Két qua phan nhom tim cong thic tot nhat
béng tieu chu4dn Duncan & do tin cay 95% cho thay,
xtt ly hom Thuy tung & néng do IBA 500 ppm va
ngam hom trong 4 gio dem lai ty 1&¢ hom song cao
nhat dat 82,86% va ty 1é hom ra ré ciing dat 30,48%;
bén canh d6, c6 thé xitr Iy hom Thuy tung & nong
do IBA 1.000 ppm va ngam hom trong 2 gi¢ cling
dem lai ty 1é hom song cao 80,00% va ty 1é hom ra
ré dat cao nhat 34,29%.

Nhu vay, két qua nghién ctru da tim ra cong
thuic x Iy hom la IBA 500 ppm, trong 4 gio hay
IBA 1.000 ppm, trong 2 gi¢ cho ty 1é ra ré tuong
ung dat 30,48 - 34,29%. Két qua nghién ctru nay
thap hon rat nhiéu so véi két qua nghién cttu cta
Li B va Li H (2007) [14], theo d6 x& ly hom véi
IBA 2.000 ppm, trong 30 giay hodc trong dung

dich NAA 100 ppm, trong 2 gio thi ty 1é ra ré ctia
hom dat 85%. Nguyén nhan duoc giai thich 1a do
ngudén hom mau. Hom mau trong nghién cttu cta
Li B va Li H (2007) [14] duoc lay tir cay hat 1 - 2
nam tudi c6 do non tré cao hon mau duoc st dung
trong nghién cttu nay (la nhitng hom dugc tré héa
dau canh trén cdy me moc ty nhién) do do kha
nang ra ré cua hom kém hon. Hon nita, theo Li B
va Li H (2007) [14], su khac biet dang ké vé ty le
ra ré ctia hom do cac kiéu gen khac nhau, nhu vay,
viéc chon loc cay me dé 1ay hom c6 tiém niang dem
lai hiéu quéa nhan giong cao hon.

3.2. Anh hudng ciia ndng @6 IBA va kich thuéc
hom dén két qua giam hom Thiy tiing

Anh huong ctia néng do IBA va kich thuoc
hom dén hiéu qua giam hom duogc danh gia thong
qua ty 1é hom song, ty 1¢ hom ra ré, so ré trung
binh trén hom, chiéu dai ré trung binh va chi s6 ra
ré. Két qua duoc thé hién & bang 2.

Béng 2. Két qua anh hudng ciia néng do IBA va kich thuéc hom dén kha ning giam hom Thiy Tung
(tir thang 11/2021 dén thang 01/2022)

Nong d¢ IBA va kich thuéc hom So ré Chiéu dai /
Néng do Ki\ch thudc hom TSI, le hom | Ty 1(3~ hom ‘ trung ré trung Chi s~()
BA (pprﬁ) Chiéu buong song (%) raré (%) binh/ hom binh (cm) raré
dai (cm) | kinh (mm) (cai)
6+1 <1 79,17 11,67 1,50 2,56° 4,29
1.000 12+1 1<d<2 67,50 25,83 2,67 13,59* 51,13
18+1 > 2 30,83¢ 10,00 4,38 12,59 65,94*
6+1 <1 59,17 0,00° 0,00¢ 0,00¢ 0,001
1.500 12+1 1<d<?2 65,83 3,33% 1,00 1,38° 1,38¢
18+1 >2 34,174 6,67 2,25" 1,96¢ 4,40
6+1 <1 55,83 0,00¢ 0,00¢ 0,00¢ 0,00¢
2.000 12+1 1<d<2 46,67 2,50% 1,33" 5,73%° 9,40
18+1 >2 10,01 1,67¢ 1,00 2,50¢ 2,50°
P-value < 0,05 < 0,05 < 0,05 < 0,05 < 0,05

Ghi chu: Nhiimg so co chir theo sau giong nhau thi khong khac biét co y nghia thong ké

Két qua phan tich Anova cho thdy, ty 1é hom
song va ty lé ra ré cta hom Thuy tung & cac cong
thue thi nghiém khac nhau la khac biét c6 y nghia
thong ke & do tin cay 95%, voi cac gia tri Pvalue <
0,05. Két qua phan nhom tim cong thuc tot nhat
bang tiéu chuidn Duncan & d¢ tin cay 95% cho thay,
nong do IBA 1.000 ppm vo6i loai hom c6 kich thudc
trung binh (Chiéu dai: 12 cm, duong kinh: 1 - 2

mm) 1a tot nhat va khac biét voi cac cong thirc con
lai voi ty 1é hom song 1a 67,50% va ty lé hom ra ré
la 25,83%.

Kiém tra bang tiéu chuin phi tham s¢ Kruskal-
Wallis vé chi s6 ra ré ctia hom, két qua phan tich
cling chi ra rang chi s6 ra ré cta hom trén cac
cong thirc thi nghiém la khac biét voi gia tri P-
value < 0,05. Trong d6, st dung IBA 1.000 ppm voi
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kich thwéc hom dai: 12 cm; dwong kinh: 1 - 2 mm
va kich thuéc hom dai: 18 cm, duwong kinh: > 2 mm
1a tot nhat voi chi so ra ré 1an luot 1a 51,13 va 65,94.
Tuy nhién, khi st dung IBA 1.000 ppm tuong tng
v6i kich thudc hom dai 18 cm va duong kinh > 2
mm cho ty 1¢ hom song va ty 1é hom ra ré thap
hon so vé6i hom cé kich thuéc hom dai: 12 cm,
duong kinh: 1 - 2 mm. Do d6, cong thuc tot nhat dé
giam hom Thuay tung la IBA 1.000 ppm va kich
thudc hom dai: 12 cm, duong kinh: 1- 2 mm.

Hinh 1. Hom thi nghiém IBA 1.000 ppm, dai 12

cm, duong kinh tir 1 -2 mm
3.3. Anh hudng ctia phéi hop chét diéu hoa sinh
truong dén kha ning ra ré ctia hom Thily tiing
Két qua nghién ctru anh hudng ctia hon hop
chat diéu hoa sinh truéong thuc vat dén kha nang

Nhu vay, nghién ctru da tim ra chat diéu hoa
sinh truong IBA 1.000 ppm va kich thudc hom dai:
12 cm, duong kinh: 1 - 2 mm 1a tot nhat. Kich
thuéc hom nay ciing phu hop véi két qua nghién
ctru giam hom ctia mot s6 loai cay 1a kim khac nhu
doi voi Thong caribaea (Pinus caribaea Morelet) 1a
hom cép 1, dai 10 - 15 cm [15], cac loai Bach xanh
(Calocedrus macrolepis Kurz), Po mu (Fokienia
hodginsii (Dunn) A. Henry & H. H. Thomas),
Thoéng A6 (7axus wallichiana Zucc.) ciing st dung
hom dai 10 - 15 cm [16].

A (Gl

Hinh 2. Hom thi nghiém IBA 1.500 ppm,
dai 12 cm, duong kinh tir 1 - 2 mm
ra ré ctia hom Thuy tung dugc danh gia qua ty lé
hom soOng, ty 1é hom ra ré, s6 ré trung binh trén
hom, chiéu dai ré trung binh ciing nhu cac chi s6
ra ré. Két qua duogc thé hién & bang 3.

Béng 3. Két qua anh hudng cia phéi hop chit diéu hoa sinh triedng dén kha ning giam hom Thay Tiung
(tir thang 9/2022 dén thang 01/2023)

Chat diéu hoa sinh Né{lg Tyle Tyle S(\), ré trung C}:iéu dai Chisora
frudng do hom hgm ra blnh// hom 1je trung &
(ppm) | song (%) ré (%) (cai) binh (cm)
200 58,89* 6,67 1,83" 7,45 12,98
400 61,11° 23,33 2,86% 8,89 23,807
IBA 1.000 ppm 600 | 5333 | 20,00 1,50° 7,78 12,30°
+ NAA
800 47,78 16,67 1,20° 5,52 7,64°
1.000 46,67% 6,67 1,00 3,90 3,904
bai chimg: IBA 1.000 27,78° 3,33 1,00 7,53 7,53¢
P-value < 0,05 > 0,05 < 0,05 > 0,05 < 0,05
200 35,56 10,00 1,67¢ 7,40 14,07°
400 28,89 10,00 2,00 10,43 27,37
1BA 1‘?20Appm 600 35,56 10,00 2,67 7,90° 22,63"
800 37,78 20,00 3,007 12,92° 38,95°
1.000 27,78 16,67 2,60 8,06" 24,34°
bai chimg: IBA 1.000 27,78 3,33 1,00¢ 7,53" 7,53
P-value > 0,05 > 0,05 < 0,05 < 0,05 < 0,05
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200 28,89 0,00 - - -
400 16,67 0,00 - - -
IBA 1222 b 600 | 17,78 0,00 - i i
s 800 14,44¢ 0,00 - - -
1.000 14,44° 0,00 - - -

Déi ching: IBA 1.000 27,78% 3,33 1,00 7,53 7,53
P-value < 0,05 - - - -

Ghi chu: Nhiing so co chir theo sau giong nhau thi khong khac biét co y nghia thong ké

- Nhom 1: Céc cong thife str dung héon hop IBA
1.000 ppm voi NAA & cdc nong do khdc nhau tir
200 - 1.000 ppm

Két qua phan tich Anova vé ty 1é hom song va
ty 1é hom cho thay, c6 su khac nhau ro rét gita
cac cong thuc thi nghiém vé ty 1¢ hom song (P-
value < 0,05), tuy nhién chua c6 sy khac nhau ro
rét gitta cac cong thuc thi nghiém vé ty lé hom ra
ré (P-value > 0,05). Két qua phan nhom tim cong
thuc tot nhat bang tiéu chuidn Duncan & do tin cay
95% da xac dinh duoc cong thirc IBA 1.000 ppm +
NAA 400 ppm cho ty 1é hom soéng cao nhat dat
61,11%.

Két qua kiém tra thong ké theo tiéu chuén phi
tham s6 Kruskal-Wallis vé chi so ra ré cho thay, cé
su khac biét gitta cac cong thic thi nghiém (véi P-
value < 0,05). Cong thttc c6 chi s6 ra ré tot nhat
IBA 1.000 ppm + NAA 400 ppm dat 23,80. Sau do,
khi nong do NAA tiang lén thi chi s6 ra ré giam
xuong. Thap nhat 1a cong thic IBA 1.000 ppm +
NAA 1.000 ppm voi chi s6 ra ré chi 3,90.

Nhu vay, IBA 1.000 ppm + NAA 400 ppm phu
hop nhat trong cac cong thirc thi nghiém hén hop

IBA 1.000 ppm phoi hop voi NAA & cac nong do
khac.

- Nhom 2: Céc cong thite str dung hén hop IBA
1.000 ppm voi IAA 6 cdc nong do khac nhau tir 200
- 1.000 ppm

Két qua phan tich Anova vé ty 1¢ hom séng va
ty 1é hom ra ré trén cac cong thic thi nghiém la
chua c6 su khac biét voi nhau va chua co su sai
khéac dang ké so voi doi chung (P-value > 0,05).

Két qua kiém tra theo tiéu chuin phi tham so
Kruskal-Wallis vé chi s6 ra ré, cho thay c6 su khac
biét vé chi so6 ra ré & cac cong thic thi nghiém (voi
P-value < 0,05). Cong thtc tot nhat 1a IBA 1.000
ppm + IAA 800 ppm cho chi s6 ra ré dat cao nhat
38,95.

- Nhom 3: Céc cong thife str dung hon hop IBA
1.000 ppm voi GA; & cdc nong do khdc nhau tir 200
- 1.000 ppm

Sau 4 thang theo doi, chua ghi nhan hom ra ré
O cac cong thice thi nghiéem hon hop IBA 1.000
ppm va GA; Do do, hon hop IBA 1.000 ppm v6i
GA; chua phu hop dé stt dung trong nhan giong
bang hom thuy ting.

Hinh 3. Thi nghiém IBA 1.000
ppm + NAA tr 200 - 1.000 ppm

Hinh 4. Thi nghiém IBA 1.000
ppm + TAA tir 200 - 1.000 ppm

Hinh 5. Thi nghiém IBA 1.000
ppm + GA;g tir 200 - 1.000 ppm

20 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2024



KHOA HOC CONG NGHE

So sanh 2 cong thirc giam hom tot nhat 1a IBA
1.000 ppm + NAA 400 ppm va IBA 1.000 ppm +
IAA 800 ppm vé cac chi tiéu ty 1¢ hom ra ré va chi
sO ra ré cho thay, mac du ty 1é hom ra ré (P-value =
0,718 > 0,05) khong sai khac, nhung chi s6 ra ré
(P-value = 0,008 < 0,05) c6 su khac nhau ro rét giira
2 cong thuc thi nghiém. Nhu vay, khi nghién ctu
hén hop cac chat diéu hoa sinh truong IBA, IAA va
GA; trong giam hom Thuay tung céng thic phu
hop nhat 1a hon hop IBA 1.000 ppm + IAA 800
ppm.

T két qua so lieu giam hom & cac thi nghiém
trén cho thay, mua vu lay hom c6 anh huéng dén
két qua giam hom Thay tung. Khi xt Iy hom bang
IBA 1.000 ppm, hom lay vao mua xuan (thang 3)
cho ty 1é ra ré 34,29% cao hon ldy hom vao mua
dong (thang 11) cho ty lé ra ré 25,83% va thap nhat
la vao mua thu (thang 9) chi 3,33%. Do d6, nén
chon vu xuan giam hom Thuy tung. Két qua
nghién ctu nay hoan toan phit hop véi két qua
nghién cttu cia Ngo6 Van Cam (2016) [9], theo do,
mua gidm hom thich hop la mua khé.

4. KET LUAN

Str dung hom Thuy tung dai 10 - 12 cm, duong
kinh 1 - 2 mm, ngam goc hom trong dung dich
IBA 1.000 ppm trong 2 gi®, vao vu xXuin, sau 2
thang ty 1¢ hom song va ty 1é hom ra ré dat cao
nhat 1an luot 1a 80% va 34,29%; giam hom vao vu
dong, sau 2 thang ty l¢ hom song la 67,5%, ty 1é
hom ra ré 1a 25,83%, so ré trung binh trén hom la
2,67 ré/hom, chiéu dai ré dat 13,59 cm va chi s6 ra
ré dat 51,13.

Giam hom Thuy ting bang hén hop IBA 1.000
ppm + IAA 800 ppm vao vu thu cho ty 1é hom ra ré
20%, trung binh 3 ré/hom, chiéu dai ré 12,92 cm va
chi so ra ré cao nhat 1a 38,95.
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RESEARCH ON IMPROVING THE PROPAGATION TECHNIQUES FOR Glyptostrobus pensilis
BY STEM CUTTINGS
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Ngo Van Cam?!, Nguyen Duc Kien?

! Forest science Institute of central Highlands and South of central Vietnam,

Vietnamese Academy of Forest Sciences

?Institute of Forest Tree Improvement and Biotechnology,

Vietnamese Academy of Forest Sciences

Summary

Glyptostrobus pensilis is the unique species of the genus Glypfostrobus and is considered a living
fossil of Pinophyta. It is a rare species all the world because the natural populations of
Glyptostrobus pensilis are very small, remaining only in Vietnam, China and Laos. This species
has both high economic and conservation value. Until now, propagation by cuttings is a
commonly method with the use of plant growth regulators such as: IAA, IBA, NAA... to preserve
and develop the species. The experiments were randomized complete blocks design. The results
indicated that: Using cuttings 10 - 12 ¢cm in length and 1 - 2 mm in diameter, with IBA 1,000 ppm
for 2 hours in the spring - time, after 2 months, the survival rate and rooting rate of cuttings
reached the highest levels of 80% and 34.29%, respectively; using IBA 1,000 ppm in the Winter -
time, after 2 months, the survival rate of cuttings was 67.5%, the rooting rate was 25.83%, the
average number of roots per cutting was 2.67 roots/cutting, the root length was 13.59 cm and the
rooting index was 51.13; using the mixture of IBA 1,000 ppm + IAA 800 ppm, in the autumn - time
brought a rooting rate of cuttings of 20%, an average of 3 roots/cutting, root length of 12.92 cm

and the highest rooting index at 38.95.

Keywords: Glyptostrobus pensilis, propagation, cuttings, auxin.
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KHA NANG NAY MAM VA SINH TRUONG GIAI BOAN
CAY CON CUA CAY DAU NANH, ME, HUONG DUONG
VA RAU SAM TRONG TREN DAT NHIEM MAN
NHAN TAO TRONG BIEU KIEN NHA LUO1
Nguyén Qudc Anh', Nguyén Hiru Duy?, Vo Hoang Phuc?,
Vii Thi Xuan Nhuong?, Nguyén Chau Thanh Tung?, Ngé Thuy Diém Trang®”
! Khoa Moi truong va Tai nguyén Thién nhién, Truong Pai hoc Can Tho

TOM TAT

2 Truong Nong nghiép, Truong Pai hoc Can Tho
"Email: ntdtrang @ctu.edu.vn

Nghién ctru nay danh gia kha niang ndy mam va sinh truong & giai doan cay con ctia cay dau
nanh, meé, huéng duong va rau sam trong trén dat nhiém man nhan tao trong diéu kién nha luoi
nham tuyén chon loai c6 kha nang chiu man dé dua vao bo giéng cay ngan ngay chiu man. Thi
nghiém 1 nhiam danh gia dac tinh dit man nhan tao & diéu kién ngap nuéc man 4, 6 va 8%o trong 6
tuan. Thi nghiém 2 nham danh gia kha nang nay mam cda 4 loai cay: Pau nanh (giéng MTD
305), mé (giéng mé vo den 2 vo Binh Thuan), huong duong TN 282 va rau sam trong trén dat
nhiém man nhan tao tir thi nghiém 1 (twong tng 1a nghiém thic D0, D4, D6 va D8) véi 6 lan lap
lai cho mdi nghiém thitc. Sau 6 tuan ngap man nhan tao, gia tri ECe trung binh trong dat ¢ 3
nghiém thic D4, D6 va b8 1a 4,1 - 8,9 mS/cm, dat gia tri “dat man vira phai” lam gidm nang sudt
ctia nhiéu loai cay trong. Ham luong Na*, K* va Ca* tich lity trong dat ting theo do man trong
nudc ngam va ting theo thoi gian ngdm. Po6 man trong dat cang cao thi ty 1& ndy mam cuda ca 4
loai cay cang giam, dac biét 1a cay huéng duong co ty 1é ndy mam dudi 50%. Ngoai ra, do man
trong dat lam gidm kha nang sinh truong nhu chiéu cao cay, chiéu dai ré, khoi luong twoi, khoi
lwong kho cta cay dau nanh, me, huong duong, ngoai trir cay rau sam. Qua dé cho thay, rau sam
1a loai cay c6 tiém nang chiu man cao nhat & giai doan cay con trong diéu kién dat man co gia tri

ECe 4,1-8,9mS/cm.

Tt khoa: Ngdp man nhan tao, ty I¢ ndy mam, dau nanh, me, huong duong, rau sam.

1. BAT VAN BE

béng bang song Ctru Long (PBSCL) 1a mot
trong nhimng khu vuc thuan loi cho san xuét nong
nghiép. Tuy nhién, nhitng ndm gan day, do anh
hudéng cua bién d6i khi hau (BDKH), BBSCL la
mot trong nhiing vung chiu anh huwong lén nhu:
Nhiét do thay déi, mua bao that thuong, triéu
cuong va xam nhap man XNM). Trong d6, XNM
la mot tré ngai d6i voi quy hoach thuy loi cho canh
tac lua & dong bang, dac biet 1a & cac ving ven
bién. XNM kéo dai va sau vao noi dong gay anh
hudéng mua vu va lam gia tang dién tich dat nhiém
man. Dat nhiém man 1a dat co su tich lily mudi tan
trong dat vuot qua 0,25% va la mot trong nhing

van dé moi truong duoc quan tam 16m boi sw anh
hudng tiéu cuc ctia né dén su ting trudng cia cay
trong, san xuat nong nghiép va st dung bén vimng
tai nguyén nong nghiép (chat luong dat va nuoc)
[1]. P4t nhiém man la yéu t6 moi truong bat loi
nghiém trong anh huéng dén sy ndy mam ctia hat
giong, su phat trién ctia cay con va nang suat cay
trong [2]. Do @0, viéc tuyén chon cac loai cay cé
kha nang chiu man tir giai doan cay con dé c6 thé
canh tac trén cac vung dat nhiém man 1a can thiét
dé tang hiéu qua stt dung dat nhiém man.

Dau nanh (Glycine max1.), me (Serau samum
indicum L.), huong duong (Helianthus annuus 1.)
va rau sam (Portulaca oleracea 1..) 1a nhimg loai
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cay pho bién & Viet Nam ciing nhu & DPBSCL. C6
nhiéu nghién cttu vé tinh chiu mén ctia nhitng loai
cay nay. Ravindran va cs (2007) [3] nhan dinh, cay
muoi bién (Suaeda maritime) va hai chau (hay con
goi la rau sam bién) (Sesuvium portulacastrum) cé
kha nang tich liily mudi trong cac co quan ctia cay,
tir d6 lam giam luong mudi trong dat khoang 500
kg NaCl/ha trong khoang 4 thang. Nghién ctu
ctia Hafeez va cs (2017) [4] cho thay, cac giong
huéng duong lai Super-25 va Hysun-33 c6 kha
nang sinh truéng va chiu man tot khi ECe = 20,23
mS/cm. Tuong tu, nghién cttu ctia Nguyén Quoc
Anh (2022) [5] st dung nudc song nhiém man 2 -
4% tudi trong me trong diéu kién chau dat, ket
qua ghi nhan 2 giong meé ADB1 va 2 vé Binh
Thuan c6 kha nang chiu mén voi dat cé ECe = 8,66
- 13,16 mS/cm. Nghién cttu ctia Va Thi Xuan
Nhuong (2023) [6] ghi nhan, giong dau nanh
MTD 305 c6 kha nang chiu man khi twéi nudc
song nhiém man 4 - 6%o va dat trong c6 ECe =10,24
- 13,28 mS/cm, MTD 305 van c6 kha nang duy tri
nang suat hat trén 70%. Tuy nhién, cac nghién ctru
trén chua danh gia kha nang ndy mam ctia cac loai
trén trong diéu kién dat bi nhiém man. Do do, dé
hiéu r6 hon muc do phan tng cta cay dau nanh,
me, huong duong va rau sam & giai doan ndy mam
duoc trong trén dat nhiém man nhan tao, nghién
cttu nay duoc thuc hién nham tuyén chon loai cé

tiém nang ndy mam va kha nang chiu man giai
doan cay con.
2. PHUONG PHAP NGHIEN CUU

2.1. Phuong tién va vat liéu thi nghiém

Hat giong dau nanh MTD 305 duoc luwu trix &
Khoa Di truyén va Chon giéng cay trong, Truong
Nong nghiép, Truong Pai hoc Can Tho. Hat giong
me v den 2 vé Binh Thuan dwoc mua & phuong
Théi An, quan O Moén, thanh phé Can Tho. Hat
giong huong duong TN 282 cta Cong ty Hat giong
Trang Nong va rau sam cta Cong ty Hat giong
Pha Nong. Chau nhua (duong kinh mat chau 25
cm, duong kinh day 17 cm, chiéu cao 21 cm) duoc
stt dung cho thi nghiém tréng cay.

Nudc song dung dé tuoi cay duoc thu tir kénh
tudi cua Trai thuc nghiém, Truong Nong nghiép,
Truong Pai hoc Can Tho. Nudc song dugc xem la
nuoc twdi c6 néong do man 0%. Nuoc duoc trie
trong thung composite 1 m® dung cho xuyén suot
qua trinh thi nghiém. Nudc dung cho xtt ly ngap
min nhan tao duoc chuin bi bang cach pha nudc
ot (89%o) voi nudc song dé dat ndong do man 4, 6 va
8%o (xac dinh bang khuc xa ké, Alla, Phap). Ngoai
ra, gia tri pH, EC, Na*, K*, Ca* trong nudc st dung
thi nghiém duoc do bang may do chuyén dung
Hana HI99301 (Romania), Horiba B-722, Horiba
B731 va Horiba B-751 (Bang 1).

Bang 1. Pic tinh héa ly ctia nudc 6t, nudc séng va nudc xit Iy ngap min nhan tao

, A Do man EC Na* K* Ca*
Nudc ngam o pH
(%o) (mS/cm) (mg/L) (mg/L) (mg/L)

Nuoc ot 89 7,3 147,5 25500 653,33 1775
Nuoc song 0 6,7+0,2 1,0+0,1 30+0,8 9,0+0,3 102 + 8,4
0%o 0 7,5+0,42 0,5+0,08 39+2,1 10+ 0,0 115+7,1
4%o 4 7,3+0,49 6,7 +0,20 1.100+ 0,0 38+0,0 155+0,0
6%o 6 7,4+0,35 10,3+ 0,21 | 1.725+ 35,4 58+7,1 185+ 14,1
8%o 8 7,4+0,45 12,5+ 0,30 | 2.225+35,4 69+78 235+21,2

Ghi chu: Trung binh + do léch chuan (S.D.), n=4.

bat thi nghiém (tang canh tac 0 - 20 cm) duoc
thu tai ruong laa xa Lich Hoi Thuong, huyén Tran
bé, tinh Soc Triang (9°28'15.5"N 106°09°22.3"E).

bat st dung trong thi nghiém c6 gia tri pHe = 6,0;
la gia tri toi wu cho cay trong sinh trudng va phat
trién va gia tri ECe < 2 mS/cm khong gioi han
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nang suat cay trong [7]. Mot s6 dac tinh héa hoc
dat duoc phan tich ngay sau khi thu duoc trinh bay
trong bang 2.

Bang 2. M6t s6 dic tinh hoéa ly cta dat

trude khi xir Iy min
Thong so6 Dbon vi Két qua
pHe - 6,0+ 0,18
ECe mS/cm 1,07 £ 0,06
Na' g/kg 0,14 +0,017
K* g/kg 0,01 + 0,002
Ca* g/kg 0,12 + 0,006

Ghi chu: Trung binh + do léch chuin (S.D.),
n=4.

2.2. B6 tri thi nghiém

Thi nghiém duoc thuc hién tir thang 01 dén
thang 4 nam 2024, trong diéu kién nha ludi tai Trai

thuc nghiém, Truong Nong nghiép, Truong Dai
hoc Can Tho (10°01’42.4”N 105°45’54.4”E).

Thi nghiém 1: Xur Iy dat man nhan tao (bao
gom 2 giai doan ngam mdn)

Can 280 kg dat cho vao mdi bé composite
(kich thudc bé 220 x 80 x 30 cm), twong tng voi 4
do man 1a 0, 4, 6 va 8%, c6 tong cong 4 bé. Bo
sung 98 L nuodc song vao timg bé dé dat trang thai
bao hoa cho timg bé. Sau do, thém 70 L dung dich
nudc 6t pha loang (ngap trén bé mat dat 2 - 3 cm),
tuong ung voi ting nghiém thirc man 4, 6 va 8%,
rieng néng do 0% thém 70 L nuoc song. St dung
tdm ni long den phu truc ti€p lén miéng bé dé
tranh boc hoi nudc, ngam dat trong 4 tuan [8, 9].
Trong qua trinh ngam, dat duoc b6 sung thém
nudc 6t pha loang chinh xac timg néong do man dé
duy tri dang muc nuoc ngap ban dau (néu cé boc
hoi nuéc nhiéu). Sau 4 tudn ngam, tién hanh rut
nudc ra khoi bé va dé kho ty nhién 2 tuan trong
diéu kién nha ludi [8] va tron déu. Két thuc giai
doan ngam thwr 1, dat sau khi ngdm man c6 gia tri
ECe trung binh & cac nghiém thuc D4, D6 va b8
lan luot 1a 2,82; 4,57; 5,44 mS/cm. Do d6, dat duoc
tiép tuc bo sung 98 L nude kénh trong 9 ngay va 70
L nuéc theo 4 nghiém thic man 0, 4, 6 va 8% trong
5 ngay. Giai doan 2 duoc tién hanh trong 14 ngay,
sau do dat duoc phoi kho tu nhién va tién hanh thu

mau dat sau khi ngam xtt ly méan dé phan tich va
danh gia dac tinh hoa ly dat (Bang 3).

Thi nghiém 2: Kha nang ndy mam cua 4 loai
cdy trong diéu kién dat nhiém man

Thi nghiém duoc bé tri hoan toan ngau nhién
trong cac chau dat da duoc ngap man nhan tao voi
hai nhan t6. Nhan t6 (1) 1a loai cay bao gom: Pau
nanh, me, huong duong va rau sam; nhan t6 (2) la
do6 man trong dat bao gém: 4 néng do man 0, 4, 6
va 8%o (duoc goi tén nghiém thirc dat sau khi xt ly
man tuong tng 1a D0, b4, D6, D8). Moi nghiém
thuic duoc bo tri 1ap lai 6 1an, véi téng s6 120 chau
dat thi nghiém duoc stt dung.

Tién hanh can 9 kg dat phoi kho sau khi xt ly
ngap man nhan tao vao chau nhua. Tud6i 2 L nudc
kénh vao chau dé tao do 4m trong dat 20% nham
phu hop voi diéu kien thuc dia [7]. Tién hanh x6i
nhe bé mat cac chau dat dé tao do xop, gieo truc
tiép 10 hat/chau da G vao cac chau dat va tuoi duy
tri do0 4m hang ngay voi 393 mL nudc song/chau
voi tan suat 2 1an/ngay.

2.3. Chi tiéu theo doi

Mau dat: Thu dat trude khi bo tri xtt Iy man va
sau khi xtr Iy ngap man nhan tao, dé kho tu nhién
trong nha ludi, sau d6 dem nghién qua ray 0,5 mm
[7]. Phan tich cac chi tieu pHe, ECe, Na’, K* va
Ca® bang phuong phap trich bao hoa dat [10]. Can
20 g dat vao khuon nhua, cho thém nudc cat dén
khi dat dat diéu kién bao hoa hoan toan. Pat sau
khi danh bao hoa duoc cho vao ong ly tam Falcon
50 mL dé can bang trong 24 gio. Sau do, ly tam
3.500 vong/phut trong 15 phut. Ly trich nudc do
cac chi titu pHe, ECe biang may do HI99301 va
HI99301 (Hanna, Rumani), chi tieu Na*, K* va Ca*
duoc do bang but do Horiba twong tng B-722, B-
731 va B-751.

Mau cay: Theo doi ty 1é ndy mam, chiéu cao
cay duoc do vao thoi diém 7, 9 va 14 ngay sau khi
gieo (NSKG) bang thuoc do. Riéng chiéu dai ré
duoc xac dinh bang thudc do; sinh khoi twoi, kho
ca cay xac dinh bang cach can khoi luong ca cay &
thoi diém 14 NSKG.

Mau nuoc: Cac chi tiéu trong nuoc nhu: pH,
EC, Na*, K" va Ca®* duoc do tai khu thuc nghiém
bang may do cam tay chuyén dung Hanna
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HI99301 (Rumani) va but do Horiba K" B-731,
Horiba Na* B-722 va Horiba Ca?" B-751.

2.4. Phuong phap xtt Iy s6 liéu

S6 liéu duoc téng hop va tinh toan bang phan
mém Microsoft Excel 2013. Sit dung phan mém
Statgraphic Centurion XV (StatPoint, Inc., USA) dé
phan tich phuong sai mot nhan t6 (one-way
ANOVA) va hai nhan t6 (two-way ANOVA). So
sanh trung binh cac nghiém thic dua vao kiém
dinh Tukey & do tin cay 5%. St dung phan mém
Sigmaplot 14.0 (San Jose, California, USA) dé ve
biéu dé.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dién bién pHe va ECe trong d4t sau ngam
mén nhin tao

Gia tri pHe dat sau khi ngdm man dao dong
trung binh 5,2 - 6,5, nam trong nguong phén nhe.
Bien do pH trong dat nong nghiep 1a 4 - 9, t6i hao

—— Diuvio — po
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Gid trj pHe trong dét
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Gid tri ECe trong dit (mS/cm)

0,0

Tuén 1 Tuén 2 Tuén 3 Tuén 4

nhat 1a tir 6,0 - 7,5. Nhu vay, gia tri pHe trong dat
van niam trong khoang an toan déi véi sinh trudng
thuc vat. Khi ting do man, pHe dat c6 khuynh
huwong giam & cac nghiém thuice xit Iy ngap man cé
d6 man cao 6 va 8%o, khac biét cé y nghia thong ké
so voi doi chimg 0% (p<0,05; hinh 1A). biéu nay
co thé giai thich, 0 man ting co thé xay ra su trao
d6i cation gitta Na* va H* dan dén ion H* trong
dung dich dat tang lam pH dat giam. Theo thoi
gian ngap nuoc man, pHe dat co xu huong tang &
tuan 2 va 3, tang hon 10% so véi tuan 1 va 4. Bén
canh do, su gia tang pH nay c6 thé 1a do hoat dong
clia cac vi sinh vat yém khi, chang st sung SO,
nhu chat dién t¢ dé cung cip nang luong trong
suot qua trinh oxy héa hop chat hitu co va H,S
[11]. Riéng & tuan 4, gia tri pHe dat giam tix 6,32 (&
nghiém thic P0) xudng con trung binh khoang
5,42 & cac nghiém thirc ngam man.

=== b6

0

Tuén 1 Tuén 2 Tuén 3 Tuén 4

Hinh 1. Gi4 tri pHe va ECe trong d4t sau 4 tuan ngap min nhan tao (giai doan 1)

Ghi chi: Puong dit ngang 1a gid tri trong dat truoc khi ngam man. Trong cung nghiém thic dat

man, cdc trung binh co cung ky tira, b, ¢, d thi khac biét khong co y nghia giita cdc tuan ngam man dua
vao kieém dinh Tukey (p>0,05). Dau *": Co sur khac biét rat co y nghia gitta cdc nghiém thitc dat man
trong cung mot mot dot thu mau ¢ muc 0,1%. SO liéu duoc trinh bay duoi dang trung binh + S.D. (n=6).

Két thuc giai doan ngam dat thu 1, gia tri ECe
trong dat teong quan thuan véi ndng do main, tic
ECe trong dat dugc ngam voi nuoc c6 d6 min
cang cao thi cao hon (p<0,05). Gia tri ECe trong
dat & nghiém thac P4, D6 va D8 trung binh lan
luot 1a 2,45; 3,74; 4,45 mS/cm, cao hon so voi B0
(0,97 mS/cm) (p<0,05). Dong thoi, gia tri ECe
trong dat ting theo thoi gian ngip nudéc min
(p<0,05). Gia tri ECe trong dat tang tir 2,13 - 2,82
mS/cm cho nghiém thic D4; & dat D6, tang tir
3,22 - 4,57 mS/cm; tuong tu, & D8 gia tri ECe dat
tang tir 3,99 - 5,44 mS/cm. Do man trong dat ting
béi trong nudc man cé nhiéu cation Na*, K, Ca*,

26

Mg?* va mot so anion nhu CI, SO,*, NO, va HCO.,
theo thoi gian su tich muéi trong dung dich dat
ting nén do man trong dat ting theo thoi gian.
Toém lai, khi dat bi x Iy ngap man véi nong do
min trong nudc ngam tir 4%o tré 1én sau 4 tuan xi
ly dat tré thanh dat man, c6 thé anh hudéng dén
sinh trueong va phat trién cta cay trong [12].

Két thuc giai doan ngam dat thir 2, gia tri ECe
trong dat & nghiém thitc D4, D6 va B8 déu tang
cao hon so voi giai doan 1 (Bang 3), voi gia tri
trung binh 4,1 - 8,9 mS/cm. Theo Abrol va cs
(1988) [13], gia tri ECe dat tixr 4 - 8 dS/m duoc
danh gia 1a “dat man vira phai”, nang sut cua
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nhiéu loai cay trong bi han ché. Trong khoang gia
tri ECe dat tir 8 - 16 dS/m duoc danh gia la “dat
man”, chi nhitng cay trong c6 kha niang chiu min
moi cho nang suat tot. Qua do cho thay, gia tri

ECe trong dat sau khi két thuc giai doan ngam bo
sung thém 14 ngay chac chin sé anh hudéng dén
sinh trueong va nang suat cay trong.

Béng 3. Pic tinh d4t sau 14 ngay ngam bd sung min (giai doan 2)

Nghiém thic pHe ECe (mS/cm) Na* (g/kg) K (g/kg) Ca’(g/kg)
b0 5,5+ 0,13 1,69+ 0,21 0,344+ 0,04 0,010°+ 0,001 0,54+ 0,04
b4 5,4+ 0,08 4,10+ 0,23 0,85+ 0,06 0,017°+ 0,003 | 0,74°+ 0,06
b6 5,3+ 0,09 745"+ 0,19 1,33+ 0,12 0,020+ 0,003 | 0,84+ 0,04
b8 52"+ 0,14 8,90°+ 0,11 1,78+ 0,08 0,025+ 0,002 1,422+ 0,17

Ghi chu:*" < 9: Trong cung mot cot, cdc trung binh cé cung ky twr in thuong thi khac biét khong co y
nghia gitta cdc nghiém thitc dat man dua vao kiém dinh Tukey (p>0,05). So liéu duoc trinh bay dudi dang

trung binh + S.D. (n=6).

3.2. Dién bién ham luong Na*, K* va Ca* trong
dat sau ngam man nhan tao

Hinh 2A cho thdy, d0 man trong nuéc ngam
cang cao thi ham luong Na* tich liy trong dat sau
khi ngam cang nhiéu (p<0,05). Cu thé, & nghiém
thic D8, ham lwong Na* tich liy trong dat cao nhat
trung binh dao dong 0,49 - 0,55 g/kg, tiép dén &
b61a 0,43 - 0,45 g/kg va & P4 1a 0,30 - 0,36 g/kg,
thap nhat & D0 1a 0,10 - 0,15 g/kg. Nong do Na*
cao gay mat can bang duong chat, can tré su hap
thu dinh dudng ctia cay trong, nang suat giam
dang ké [14]. Dong thoi, Na* trong dat cao dan
deén ty lé Na'/K*, Na*/Ca*, Na'/Mg* cao gay roi
loan su bién duong chat va téng hop protein. Mat
khéac, ham luong Na* tich liy trong dat ¢ tat ca cac
nghiém thitc c6 xu huong ting dan theo thoi gian.

Ham luwong Na® trong dat ¢ tuan 1 trung binh la
0,33 g/kg, dén tuan 4 trung binh 1a 0,38 g/kg, ting
14,5%.

Ham luong K* trong dat ciing c6 xu huong tich
liy ting khi ting mitc nong do man trong nudc
ngam (p<0,05; hinh 2B). Ham luong K* cao nhat &
nghiém thic ngap man B8 (0,013 - 0,04 g/kg) va
thap nhat & nghiém thitc khong xt Iy man (0,004 -
0,01 g/kg). Bén canh d6, ham luwong K tich lay
trong dat cang ting theo thoi gian ngip main
(p<0,05). Trong moi truong dat co su doi khang
cation, khi ting ham luong Na* vao dat do nudc
nhiém man sé lam giam kha nang hap phu trao déi
clia cac cation khac, trong d6 co K, Ca* va Mg*
[15].
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Hinh 2. Ham leong Na* (A), K* (B) va Ca* (C) trong dit theo thoi gian ngap mén (giai doan 1)

Ghi chu: Puong dut ngang Ia gid tri trong dat trudc khi ngdm man. Trong cung nghiém thitc dat
madn, cdc trung binh co cung ky tira, b, ¢, d thi khac biét khong co y nghia giita cdc tuan ngam man dua
vao kieém dinh Tukey (p>0,05). Dau *": Co sur khac biét rat co y nghia gitta cdc nghiém thitc dat man
trong cung mot dot thu mau ¢ muic 0,1%. So liéu duoc trinh bay dudi dang trung binh + S.D. (n=6).

Tuong te ham luong Na* va K* trong dat, ham
luong Ca* ciing tich lay tang khi ting ndéng do

man trong nuéc ngam (p<0,05; hinh 2C). Cu thé,
ham luong Ca® trong dat cao nhat & nghiém thic
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b8 (0,28 - 0,44 g/kg), gidm dan & cac nghiém thic
c6 do man trong nudc ngam thap hon va thap nhat
0 nghiém thic khong xtt Iy man (0,1 - 0,16 g/kg).
Ham luong Ca* tich liy tang theo thoi gian, trong
d6 & tuan 3 va 4 co su bién dong lon nhat (p<0,05;
hinh 2C). Nguyén nhan c6 thé trong qua trinh thi
nghiém & diéu kién nha luoi trong diéu kién ngap
nudc man co6 xay ra tinh trang boc thoat hoi nuoc
nén da b6 sung thém 10 L nudc tuong tmg cho
timg nghiém thirc vao 18 ngay sau khi ngam.

Két thuc gia doan ngam b6 sung 14 ngay (giai
doan 2), ham luong Na*, K* va Ca* tich liy trong
dat nhiéu hon ¢ tat ca cac nghiém thac (p<0,05;
bang 3).

3.3. Anh hudng ctia ddt man dén ty lé nay
mam cta 4 loai cay thi nghiém

St ndy mam cua hat 1a giai doan dau tién va
quan trong trong chu ky sinh truéng va phat trién
ctia cay [16]. Kha ning ndy mam trung binh cta 4
loai cay thi nghiém trén 3 nghiém thic dat man
b4, D6 va B8 cho thay, dau nanh co6 ty 1é ndy mam
cao nhat (81,9%), tiép theo 1a me (75,9%), ké tiép la
rau sam (65,9%) va thap nhat 1a huéng duong
(24,8%). Nhimng giong c6 kha nang chiu man ciing
c6 kha nang nay mam tot trong diéu kién man [17,
18]. Mat khac, & dat co do man cang cao thi ty lé
ndy mam cang giam. Cu thé, dau nanh 1a 83,3%,
me la 83,3%, rau sam la 71,1% c6 kha nang nay
mam tuong doi cao trong dat P4, trong khi do
huéng duong chi dat 26,7% trong dat D4. Khi tang
nong do man trong dat D6 va b8, ty 1é ndy mam
ctia dau nanh dat 1an luot 1a 82,2% va 80,0%; ty lé
ndy mam cay me dat 73,3% va 71,1%. Déi voi huong

Piu nanh

duwong va rau sam, do man trong dat b6 va b8 da
lam giam dang ké ty 1é ndy mam cuda hai loai cay
nay. Cu thé, ty 1é ndy mam ctia huéng duong la
24,4% va 23,3%; rau sam la 68,9% va 57,8%, tuong
tmg voi diéu kieén dat b6 va D8. Su suy giam ty lé
nay mam khi cé su hién dién ctia mén la do min
lam gidm su xAm nhap nuoc vao té bao va thay ddi
hoat dong trao d6i chat [19]. Riéng hat huong
duong, ty 1& ndy mam & nghiém thiac D0 <50%
(Hinh 3), ching t6 sttc song cta hat giong rat kém
lam anh hudng dén sic ndy mam, dac biét trong
diéu kién gieo trén dat bi nhiém man.
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Hinh 3. Ty 1é ndy mam ctia cay dau nanh, mé,
huéng duong va rau sam trén dit min D0, D4, D6
va D8 & thoi diém 14 NSKG

Ghi chu: * °: Trong cung mét lodi cay, cdc
trung binh co cung ky tr in thuong thi khac biét
khong co y nghia thong ké gitta cdc nghiém thirc
dat man dura vdo kiém dinh Tukey (p>0,05). So Licu
duroc trinh bay duor dang trung binh + S.D. (n=6).

3.4. Anh hudéng ctia @it min dén biéu hién
hinh thai ctia 4 loai cay thi nghiém

Hinh 4. Hinh théi cia cay dau nanh, mé, huéng duong va rau sam trén dat min D0, b4, D6 va D8
& thoi diém 14 NSKG
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Dau hiéu hinh thai cay giai doan 14 NSKG
trong diéu kién dat man khac nhau duoc trinh bay
trong hinh 4. Két qua cho thdy, dat co6 do main
cang cao kha nang sinh truéng cta ciy giam, tuy
nhién moi loai cay co6 kha nang chiu dung nguong
man khac nhau. O thoi diém 14 NSKG, cay rau
sam la loai cay sinh trudng tot nhat & tat ca cac
nghiém thitc, cady con van sinh truéng binh
thuong, chua c6 dau hiéu héo 14 va hé ré phat trién
tot. Cay dau nanh sinh trudéng tot & nghiém thic
doi chimg D0 va P4, khong c6 dau hiéu chay 14, hé
ré phat trién tot, c6 nhiéu ré bén phat trién. Tuy
nhién, chiéu cao cay dau nanh gidm, hé ré kém
phat trién va ré phu giam ¢ dat D6 va b8. Nguoc
lai, & thoi diém 14 NSKG, biéu hién hinh thai cay
me va huong duong c6 dau hiéu sinh truéng giam
di & dat D4, biéu hién ro nhat & nghiém thirc B8
giam ro rét chiéu cao cay, chiéu dai ré cta cay me
(Hinh 4; bang 4). Theo Cakmak (2005) [20], man
lam gidm sinh trudong, thay déi hinh thai va cau
truc ctia ciy. Ngoai ra, ré cua cac loai cay &
nghiém thtc man P4 va D6 dai hon nghiém thic
D0. Pay chi la phan tng thich nghi tam thoi cia hé
ré [21]. Qua biéu hién hinh thai giai doan cay con,
cay rau sam la cay chiu man cao hon 3 loai cay con
lai (Hinh 4).

3.5. Anh hudng ciia ddt man dén chiéu cao cay
va chiéu dai ré ciia 4 loai cay thi nghiém

Trong cung thoi diém, chiéu cao cay va chiéu
dai ré cay dau nanh c6 xu huong giam khi ting
noéng do man va co6 su khac biét y nghia thong ké
(p<0,05; bang 4). Thoi diém 7 NSKG, chiéu cao
cay dau nanh trén dat D4 trung binh 1a 8,55 cm,
thap hon so véi dat PO 1a 9,92 cm; tuy nhién,
khong c6 su khac biét y nghia thong ké (p>0,05).
Nhung & moi truong dat D6 va D8, chiéu cao cay
dau nanh ¢ thoi diém nay gidm ro rét va co su
khac biét so voi cay trong trén dat DO. Cu thé,
chiéu cao cay dau nanh giam 21,9% (D6) va 26,8%
(D8) so voi doi chimg DPO0. Khi kéo dai thoi gian
nhiém man, chiéu cao cay dau nanh trén dat man
giam trung binh 19,2% (9 NSKG) va 17,4% (14
NSKG) so véi cay trong trén dat DO.

Tuong tu, dd6 man cang cao thi chiéu cao cay
huong duwong cang giam manh (p<0,05; bang 4).
Chiéu cao cay huong duong ¢ 3 nghiém thic dat
man giam trung binh 30,5% (thoi diém 7 NSKG) va
giam 36,2% (thoi diém 9 NSKG) so véi trén dat DO.
Thoi diém 14 NSKG, chiéu cao cay huéng duong &
nghiém thitc P4 va D6 giam lan luot 1la 23,8 va
33,1% so voi trén dat DO, trong khi tréen dat D8
chiéu cao cay huong huong giam 40,96% so voi dat
doi ching. Theo Harau samuzzaman va cs (2009)
[22], man ttc ché su sinh trudng cay dan dén chiéu
cao cay thap hon va man anh huong khac nhau lén
st kéo dai than cua cac giong khac nhau do kha
nang di truyén cta giong.

Bang 4. Chiéu cao cay va chiéu dai ré ciia 4 loai cay trén dit min D0, b4, D6 va b8

o o Chiéu cao cay (cm) Chiéu dai ré (cm)
Loai cay batman 7 06kG 9 NSKG 14 NSKG 14 NSKG

PO 002+ 128 | 1442°+180 | 2023« 171 6.19%+ 0,74
- P4 8550+ 169 | 1242°+ 194 | 17.18°+ 2,53 6.67°+ 0,78
: D6 775%+ 167 | 11.54°+2,00 | 1677°+ 143 5.74% + 0,65
P8 7269+ 153 | 1098°+ 187 | 1617+ 2,06 5.26°+ 0,24
PO 3644005 | 451104 | 7.66°+ 147 4,31°+ 1,08
Ve P4 3454076 | 4.08+0,76 | 6.88%+096 410°+ 0,98
D6 3.08+097 | 387+094 | 648%+144 3,55+ 1,05
P8 3.00+057 | 380072 | 60204097 3,24+ 0,65
PO 250°+ 084 | 416°+120 | 6A47°+130 4,05+ 0,40
Hutng duong P4 185°+ 053 | 276°+067 | 4,93°+0,78 3,450+ 0,42
P6 173°2 062 | 2.65°+062 | 433*+1.15 3.40°+ 0.31
P8 163"+ 052 | 255°40,69 | 3.82'%0,72 3.24°+ 0,15
Rau sam DO 276083 | 396+083 | 7.14+166 2,38+ 0,50
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b4 2,50 £ 0,89 3,82+0,71 6,95 + 1,24 2,14+ 0,49
b6 249+0,71 3,82 + 0,64 6,80 + 0,91 2,10+ 0,29
D8 2,46 + 0,56 3,77+ 0,62 6,73 £ 0,95 2,10+0,48

Ghi chu:** < Trong cung mot lodi cdy, cdc trung binh cé cung ky tir in thuong thi khac biét khong
co y nghia gitta cdc nghiém thitc dat man dua vao kiém dinh Tukey (p>0,05). S6 liéu duoc trinh bay duoi

dang trung binh = S.D. (n=6).

Main khong anh huong dén chiéu cao cay ctia
cay rau sam vao 7, 9 va 14 NSKG (p>0,05; bang 4),
va chi giam chiéu cao cay me ¢ thoi diém 14
NSKG (p<0,05). C6 thé giai thich rang, dén thoi
diém 14 NSKG biéu hién tac dong ctia man lén
chiéu cao cay me, tuy nhién chi c6 sy khac biét
gitta nghiém thirc D0 va D8. Chiéu cao cay me thoi
diém 14 NSKG chi bi giam 21,4% khi trong trén dat
man D8 so voi dat doi chimg PO (p<0,05). Nghién
ctu cua Nguyén Thi Ngoc Diéu va cs (2021) [23]
vé anh hudng cta tuéi nudc song nhiém man lén
sinh trudng va niang suat cta hai giong me vo den
ciing cho riang, & do man trong nudc tudi 4%o chua
phai 1a gi6i han man anh huéng dén cac chi tieu
sinh trueong cta hai giong mé ADB1 va hai vo Binh
Thuan. Ngoai ra, cay rau sam phan bé chi yéu &
vung ven bién va c6 kha nang chiu man cao [24],
nén & cac nghiém thic x ly man trong nghién
ctru nay chua thay tac dong nhiéu dén chiéu cao
cay rau sam & giai doan cay con.

/3 po /b4

Két qua ghi nhan, chiéu dai ré cta cac loai cay
thi nghiém déu gidam dan khi do main trong dat
tang (p<0,05; bang 4), ngoai trtt cay rau sam.
Chiéu dai ré cay me & nghiém thirc D8 trung binh
1a 3,24 cm, giam 24,8% so voi dat d6i chimg D0. O
nghiém thitc dat man, chiéu dai ré cay huong
duong gidm khoang 17% so voi dat doi chimg DO.
Nguoc lai, chiéu dai ré ctia cay dau nanh & dat b4
taing 7,8% so voi dat P0. Tuy nhién, khi d0 man
trong dat tang lén ¢ D6 va D8 da lam giam dang ké
chiéu dai ré ctia cay dau nanh, lan luot 1a 7,3 va
15% so voi dat D0. Theo Ashraf (2004) [25], su
ting truong ré nhay cam véi néng do mudi cao
trong moi trudng va su phat trién ré giam trong
diéu kién man cao. Qua do cho thay, do man trong
dat & cac nghiém thic D4, D6 va D8 chua du dé
gay doc dén heé ré ctia cay rau sam trong thoi gian
14 NSKG, nhung néu kéo dai thoi gian nhiém man
c6 thé thay déi cau truc va su phat trién hé ré.

3.6. Anh hurdng ciia d4t man dén sinh khéi tuoi
va kho ca cay ciia 4 loai cay thi nghiém

== b6 b8
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Hinh 5. Khéi luong troi (A), khéi luong kho (B) ca cay cia dau nanh, meé, hueong duong va rau sam &
thoi diém 14 NSKG trén dat B0, b4, D6 va b8
Ghi chu: *": Trong cung mot lodi cay, cdc trung binh co cung ky tw in thuong thi khac biét khong cé
vy nghia gitta cdc nghiém thirc dit man dua vao kiém dinh Tukey (p>0,05). So liéu duoc trinh bay duoi

dang trung binh + SD.
Khoi luong tuoi ca cay cua cay dau nanh giam

26,5% khi trong trén dat man b4, giam 28,6% & dat
b6 va giam 32,5% trén dat D8 so vdi cay trong trén

30

dat doi chung DP0. Tuong tw, do man trong dat
ciing da lam giam khoi luong tuwoi ca cay cla cay
me (giam 9,97 - 37,9%) so voi cay doi ching. Riéng
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khoi luong tuoi ca cay cta cay huong duong giam it
nhat, tuong tng & trén dat D4, D6 va D8 gidm lan
luot 1a 11,4%; 17,7% va 16,8% so voi cay trong trén
dat doi ching DO, tuy nhién khac biét khong co y
nghia thong ke (p>0,05; hinh 5A). Su ting trudng
cta cay trong thuong bi giam do do min cao, cay
giam khoi luong ré, than, l1a. Khoi luong tuoi ré,
than, 14 dudi tac dong ctia man biéu hién khac nhau
tiy theo ban chat va dac tinh cta timg loai cay [26].
Nguoc lai, cay rau sam trong trén dat cang man thi
khoi luong tuoi ca cay cang cao (p<0,05; hinh 5A).
bic biét, & trén dat B8 khai luong tuoi ca cay cia
cay rau sam trung binh 13 0,97 g/cay, tang 2,2 1an so
voi cay trong trén dat DO.

Tuong ty, d0 man trong dat lam giam khoi
luong kho ca cay cua cay dau nanh va cay me
(p<0,05; hinh 5B), nhung khong anh huwong dén
cay huong duong va cay rau sam (p>0,05). Khoi
lwong kho ca cay caa cay dau nanh & nghiém thirc
b4, D6 va D8 lan luot giam 47,8%; 51,7% va 64,9%
so voi cay trong trén D0. Cay me tréng trén dat b6
va D8 co6 khoi luong kho ca cay giam lan luot 1a
31,5 va 47,3% so voi cay trong trén dat D0. Viéc
giam khoi luong kho ré, than, 14 1a cach dé thuc
vat thich nghi véi ngd doc man, giam tang truong
co thé tiét kiem nang luong cho viéc duy tri su
phat trién [27]. Khoi luong kho ca cay cua cay
huéng duong & nghiém thic D4, D6 va B8 dao
dong trung binh 0,20 - 0,23 g/cay, thap hon so voi
doi chung 1a 0,26 g/cay, nhung khong khac biét
thong ké. Khai luong kho ca cay clia cay rau sam &
nghiém thic D4, D6 va D8 dao dong trung binh
0,055 - 0,058 g/cay, khong khac biét so voi cay
trong trén dat D0. Nhu da trinh bay & trén, cay rau
sam phan bo chu yéu & ving ven bién va cé kha
nang chiu man cao [24], do @0, cay rau sam duoc
danh gia c6 kha nang chiu man cao nhat trong 4
loai cay nghién ctru.

4. KET LUAN VA KIEN NGHI

Sau 4 tudn ngap man nhan tao, gia tri ECe
trong dat & nghiém thac D4, D6 va D8 dat 2,45 -
4,45 mS/cm va sau 14 ngay ti€p tuc ngdm bé sung
man thi ECe trong dat ting lén 4,1 - 8,9 mS/cm, dat
nguong gia tri “dat man vira phai” lam giam nang
suat ctia nhiéu loai cay trong. Ham luong Na+, K+
va Ca2+ tich lity trong dat tang theo do man trong
nudc ngam va tang theo thoi gian ngam.

b4t man da lam giam ty 1é ndy mam cta 4 loai
cay thi nghiém, dac biét la man da lam giam dang
ké ty 1é ndy mam ctia cay huéng duong va cay rau
sam xuong dudi 50%. D6 min trong dat lam giam
kha nang sinh truong, khoi lwong ca cay cla cay
dau nanh, me, huwong duwong, nhung khoéng anh
hudéng dén cay rau sam. Qua do cho thdy, cay rau
sam c6 kha nang chiu min cao nhat trong 4 loai
cay thi nghiém.

Céan nghién ctu thém vé tinh chiu man cua
cay rau sam & nhitng do0 man cao hon va nghién
ctru ¢ nhimg giai doan sinh truong khac nhau dé
danh gia ro hon vé tinh chiu man ctia loai cay nay.
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GERMINATION AND GROWTH ABILITY AT SEEDLING STAGE OF SOYBEAN, SERAU SAME,
SUNFLOWER AND COMMON PURSLANE GROWN IN ARTIFICIALLY SALINIZED SOIL IN
NETHOUSE CONDITIONS

Nguyen Quoc Anh', Nguyen Huu Duy?, Vo Hoang Phuc?,
Vu Thi Xuan Nhuong?, Nguyen Chau Thanh Tung? Ngo Thuy Diem Trang®
!College of Environment and Natural Resources, Can Tho University

?College of Agriculture, Can Tho University

Summary
This study evaluates the germination and growth ability at seedling stage of soybean, serau same,
sunflower and common purslane grown in artificially salinized soil in nethouse conditions to
select potential species with in-built salt-tolerance to include in the short-season salt-tolerant
plants. The experiment 1% to assess characteristics of artificially waterlogged soil under salinity
conditions of 4, 6 and 8% for 6 weeks. The experiment 2™ to evaluate germination potential of
four plant species: soybean variety MTD 305, black serau same variety Binh Thuan, sunflower
variety TN 282 and common purslane grown in artificially saline soil from experiment 1% (so
called D0, b4, D6 and D8 treatments) with six replications for each treatment. After 6 weeks of
artificial salinization, the average ECe values in soil in three treatments D4, D6 and D8 were 4.1 -
8.9 mS/cm, reaching the value of “moderately saline soil”, which reduces productivity of many
types of crops. The concentrations of Na*, K* and Ca? accumulated in the soil were increased
with the salinity concentration in the soaking water and increased with soaking time. The higher
the salinity in the soil, the lower the germination rate of all four plant species, especially
sunflower with a germination rate below 50%. In addition, salinity in the soil reduced the growth
ability such as plant height, root length, fresh weight and dry weight of whole plants of soybean,
serau same and sunflower, except for common purslane. This indicated that common purslane is
the potential species with the highest salt-tolerance ability at the seedling stage in saline soil

conditions with ECe value of 4.1 - 8.9 mS/cm.

Keywords: Artificial salinization, germination rate, soybean, serau same, sunflower, common

purslane,
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TUYEN CHON VA BINH TEN CHUNG VI SINH VAT
CO KHA NANG SINH AXIT LACTIC, CELLULASE,
XYLANASE, AMYLASE UNG DUNG TRONG XU LY

BA DONG RIENG LAM THUC AN CHAN NUOI
Nguyén Thi Hong Ha'", Nguyén Ngoc Huyén!, Nguyén Thi Hurong Tra', Lé Thi Trang?,
Vit Thu Diém', Ngé Thi Thanh Huong', Nguyén Trong Uyén?, Lé Khanh Linh3 Nguyén Vin Hiéu*
! Vién Co dién Nong nghiép va Cong nghé sau thu hoach

? S¢ Nong nghiép va PTNT tinh Bac Kan
3 Truong Pai hoc Curtin, Ty Uc

" Vien Cong nghé sinh hoc

"Email: ngthongha77@gmail.com

TOM TAT

Ba dong riéng 13 san phdm phu ctia qué trinh ché bién tinh bot dong, phu phidm nay chiém
khoang 80% khai luong ct tuoi. Viéc tan thu ba dong riéng lam thttc an gia suc 1a gidi phap c6 tinh
thuc t€ cao trong hoan canh nguon thitc 4n tho xanh cho gia stc dang con thiéu, déng thoi gia
tang hiéu qua kinh té va gidm tinh trang 6 nhiém moi truong & cac lang nghé ché bién tinh bot
dong. Muc dich ctia nghién cttu ndy la tuyén chon cac chiing vi khuan lactic c6 khé nang sinh axit
lactic cao, cac enzym ngoai bao (cellulase, xylanase, amylase) va co6 hoat tinh ttc ché vi khuan gay
bénh @€ tmg dung cho xt Iy ba dong riéng lam thitc dn gia suc. Két qua cho thdy, trong s6 20
chung vi khuén lactic thit nghiém da tuyén chon duoc 3 ching vi khuan lactic ki hiéu la: Z. DM6;
L. DRI va L DR27 c6 kha nang sinh axit lactic, sinh enzym ngoai bao va khang khu4n & mtrc cao:
Ham luong axit lactic dat 14,3; 14,8; 15,4 mg/ml; hoat tinh amylase thé hién qua duong kinh vong
phan giai dat 18, 20, 25 mm, xylanase dat 23, 20, 35 mm, cellulose dat 20, 22, 30 mm; hoat tinh
khang khuan véi E. colila 13, 16, 21 mm, voi B. cereus1a 7,11 va 13 mmva S. typhila 12,10 va 17
mm. Dinh danh bing phuong phap gidi trinh tr 16S rDNA, ching L. DM6 1a loai
Lactiplantbacillus plantarum, chiing L. DR9 duoc xac dinh 1a Lactobacillus acidophilus va chiing
L. DR27 xac dinh 1a loai Lactiplantbacillus plantarum.

Tt khoéa: Ba dong riéng, cellulose, hemicellulose, Lactobacillus acidophilus, Lactiplantbacillus

plantarum.

1. DAT VAN BE

boi voi cac lang nghé san xuat tinh bot dong
riéng, ngoai luong nudc thai hitu co thi luong ba
thai méi nam chiém hang ngan tan. Chi tinh riéng
trén dia ban tinh Bac Kan, tir nam 2019 dén 2021,
luong nguyen liéu dau vao va ba thai ¢ lang nghé
kha 1lon, khoang 34.000 tan/nam va 28.000
tdn/nam. Hién nay, chi mét phan nhé luong ba
dong riéng duoc nguoi dan 0 1am phan bon theo
phuong phap tht cong, con lai phan 16n ba dong
riéng chua duoc xit ly thich hop, gay 6 nhiém
nguodn dat, nuoc... cho khu san xuat ciing nhu
viung lan can. Ché bién, bdo quan thitc an tho xanh

bang phuong phéap lén men chua da duoc ap dung
rong rai trén toan thé gi¢i. Hang nam, hon 200
triéu tan thic an tho xanh duoc bdo quan bang
phuong phap nay & Tay Au va My. Lén men chua
dua trén qua trinh lén men ty nhién nho cac vi
khuén lactic 1én men carbohydrates hoa tan thanh
cac axit httu co, cha yéu 1a axit lactic dusi diéu
kien ki khi. Két qua ctia qua trinh 1a giam pH, tc
ché nhitng vi khuén bat loi va do d6 thic an tho
xanh duoc bido quan. Néu lén men tu nhién, mat
do hé vi khuan lactic c6 sdn qua thap, khong thé
chiém wu thé trong qua trinh 1én men, do d6 sé
khoéng ngan chan duwoc hoat dong ctia cac vi sinh
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vat bat loi. Dé c6 duoc thirc an lén men chua cé
chat luong t6t can phai b6 sung cac ché phdm vi
khuén lactic phu hop.

Thanh phan ba dong riéng gom chu yéu la
chat xo khong hoa tan khoang 32,3% (trong do
cellulose 8,31% va hemicellulose 23,99%) [1, 2].
Neéu khai thac hiéu quad tiém nang nguon nguyén
liéu nay sé gop phan giai quyét nguédn thic an tho
xanh cho gia suc dang con thiéu hut, déng thoi gia
tang hiéu qua kinh té va giam tinh trang 6 nhiém
moi truong & cac lang nghé san xut tinh bot dong
riéng. Cho dén nay, viéc san sinh axit lactic va axit
acetic tir vi khudn lactic da duoc cac nha khoa hoc
ching minh 1a 1am tang chat luong va tinh 6n dinh
cta thic an 4 chua. Ngoai ra, vi khuén lactic con
sinh bacteriocin tic ché toan bo su phat trién ctia
nam moc, cac vi khudn gay bénh va sinh enzym
giup cai thién qua trinh tiéu héa va hap thu thic an
[3]. Nghién cttu nay trinh bay két qua tuyén chon
chung vi khuén lactic c6 kha nang sinh axit lactic,
cac enzym ngoai bao va hoat tinh ttc ché vi khuén
gay bénh, day sé 1a tién dé cho nghién ctu san
xuat ché pham lactic tng dung trong xtt ly ba dong
riéng lam thuc an chan nuoi.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

2.1.1. Chung vi sinh vt

- 20 ching vi khudn lactic nam trong bo suu
tap giong ctia Bo mon Nghién ctru cong nghé sinh
hoc sau thu hoach, Vién Co dién Nong nghiép va
Cong nghé sau thu hoach.

- Cac vi sinh vat kiém dinh: Escherichia coli,
Bacillus cereus, Salmonella typhi do Vién Vé sinh
dich té cung cap.

2.1.2. Hod chat

Tat ca hoa chat déu & mac do phan tich. Cao
thit, pepton, cao ndm men, xylan, Tris-HCl, CMC,
tinh bot, lugol ctia Trung Quoc va Dirc. Bo kit chiét
tach, 1am sach ADN téng s6 va b kit tinh sach san
pham PCR bang cot Thermo Fisher ctia My.

2.2. Phuong phap nghién ctru

221 Tuyén chon ching vi sinh vit co kha
nang sinh axit lactic

Chung vi khuan lactic duoc nuéi cay trong moi
truong MRS 1ong & nhiét do 37°C, toc do liac 75
vong/phut trong 48 gio. Dich nuoi ciy duoc ly tam

& 4°C, 10.000 vong trong 10 phut, loai can thu dich
noi dé kiém tra ham luong axit lactic san sinh ti
moi chiing. Phuong phap dinh luong axit sinh ra
trong qua trinh lén men bang phuong phap chuin
do NaOH [4].

2.2.2. Xac dinh kha nang sinh enzym ngoai bdao

Tién hanh theo phuong phéap ctia Kasana va cs
(2008) [5] co cai tién: Xac dinh kha nang sinh mot
sO enzym ngoai bao cellulase, amylase va xylanase
st dung phuong phap duc 160 thach trén moi
truong bé sung co chat twong tng CMC, tinh bot,
xylan dac hiéu voi 3 loai enzym trén. Cac chung vi
khuén lactic duoc nuéi cdy trong moi truong MRS
long. Sau 48 gio nuodi & 37°C, dich nuéi vi khudn
duoc ly tam ¢ toc do 10.000 vong/phut trong 10
phut, & 4°C. B6 can, thu dich ndi. Dung nut khoan
duc 16 thach trén dia petri ctia 3 loai moéi truong:
Moi truong tinh bot (tht hoat tinh enzym
amylase), moi truong CMC (thit hoat tinh enzym
cellulase), méi truong xylan (thir hoat tinh enzym
xylanase). Voi moéi chiing vi khuin lactic, tién
hanh nho 0,1 ml dich ly tam da thu vao 16 thach.
Dé dia thach trong t lanh & 4°C trong 2 gio cho
dich ly tam khuéch tan déu. Sau do, 1 & 37°C trong
48 gio @é dich trong 16 thach thily phan co chat.
Sau thoi gian trén, dia thach dugc nhuém mau
bang dung dich Lugol 1%. Hoat tinh ctia enzym
duoc do bang duong kinh vong phan gidi co chat
xung quanh 16 thach, D-d. Trong d6: D la duong
kinh vong phan gidi (mm), d la duong kinh 16
thach (mm).

2.2.3. Kha nang ic ché'vi sinh vat gdy bénh

Kha nang khang cac vi khuidn giy bénh
(Escherichia coli, Bacillus cereus, Salmonella typhi)
ctia vi khuan lactic duoc xac dinh theo phuong phap
khuyéch tan thach cia Herreros va cs (2005) [6] co
céi tién. Cac ching vi khuén lactic dugc nuoi cay
trong moi truong MRS long & 37°C, 24 gio. Ly tam
10.000 vong/phut trong 10 phut. Thu dich néi va
diéu chinh pH vé 6,5 bang NaOH 1N.

Céac chung vi khudn gay bénh duoc nudi qua
dém trong moi truong LB long & 37°C, trong 24
gi0. Sau do b6 sung 30 pL dung dich méi chiing vi
khuin gay bénh vao moi truong LB agar, trang
déu dich trén bé mat thach bang que trang. Dung
nut khoan, duc 16 thach trén dia petri. Nho 80 pL
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dich ly tam ctia cac chiing vi khuén lactic da duoc
chinh pH 6,5 vao cac 16 thach, gi & nhiet do 4°C
trong 2 - 4 gio. Sau d6, 0 & nhiét do 37°C sau 24 gio
doc két qua. Hoat tinh tc ché vi khuin gay bénh
cta vi khuan lactic duoc danh gia gian tiép bing
duong kinh vong ttc ché vi khuin gay bénh nuoi
cdy trén moi truong LB agar: D-d. Trong do: D la
duong kinh vong phan giai (mm), d la duong kinh
16 thach (mm).

2.2.4. Phan loai vi khuan lactic bang phan tich
trinh tir gen ma hoa 16S rARN

- Tach chiét ADN téng s6

Cac chung vi khuén tuyén chon duoc nudi cay
trong moi truong LB 1ong ¢ 37°C, lac 75 vong/phut
trong 48 gio. Hut 1 mL dich lén men vao 6ng
eppendorf 1,5 mL. Ly tam 10.000 vong/10 phuat &
4°C, thu sinh khai té bao. Rtra sinh khoi bang nudc
ion, ly tam 10.000 vong/10 phut ¢ 4°C, thu can.
Hoa lai can vao 0,5 mL dém TE va SDS, 4 10 phut
& nhiét do phong; b sung lyzozym 65 pL/mL, 0
65°C trong 30 phut; thém proteinase K (20
mg/mL) t & 56°C trong 2 gio; thém chloroform:
isoamyalcolhol (24: 1) véi ty lé 1: 1, ly tam 12.000
vong/phut trong 15 phut & 4°C; thu phan dich ndi.
B6 sung isopropanol véi ty 1é 1: 1, & ¢ 4°C qua
dém. Ly tam 12.000 vong/phut trong 15 phut &
4°C, thu ttia. Hoa tan két tia trong 500 uLL TE. Loai
RNA bing cach thém RNase, 0 & 37°C qua dem.
B6 sung chloroform : isomyalcolhol (24: 1) voi ty
le 1: 1 ve thé tich, ly tam & van toc 12.000
vong/phut, 15 phat & 4°C. Thu phan dich néi, bo
sung ethanol 100% (git lanh) ty 1é 1: 1. Ly tam
12.000 vong/phit trong 15 phut & 4°C, thu két tia
sau do6 rta sach tia bang ethanol 80%. Lam kho
ADN. Hoa trong 100 uL TE va bao quan & 4°C.

- Nhan gen bang ky thuat PCR

Thanh phan cta phan tng PCR voi thé tich 1a
25 uL gom: 2,5 mM dNTPs (fermentas) 2,5 uL;
10X Taq Buffer 2,5 pL; 27F (forward primer) 1 pL;
1492R (reverse primers) 1 ul; ADN template 2 uL;
Taq (5 Unit/ul) 0,5 pL; H,O 12,5 pL. Trinh ty moi
xu6i moi ngwoc nhu sau:  1492R 5
"GGTTACCTTGTTACGACTT-3.. 27F 5-
AGAGTTTGATCCTGGCTCAG-3. Chu trinh nhiét
ctia phan tng PCR géom: Chu ky dau bién tinh
nhiét & 94°C trong vong 5 phut; cac chu ky sau

bién tinh 94°C trong 1 phut; bat cap mdi & 55°C
trong 1 phut; kéo dai mach & 72°C trong 1 phuat
(thuc hién 30 chu ky). Chu ky cudi thuc hién &
72°C trong 7 phut; ha nhiét do xuoéng 4°C. Mau
dich PCR duoc chay dién di.

- Giai trinh tw va phan loai

San phdm PCR duoc tinh sach bang bo kit
ADN bang cot Thermo Fisher, My va giai trinh tu
trén may doc trinh tu tw dong ABI PRISM®3100-
Avant Genetic Analyzer (My) tai Vién Cong nghé
sinh hoc, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam, két qua thu duoc phan tich, so sanh voi
trinh tu gen tuong ung trén co so dit liéu GenBank
va lap cay di truyén voi phan mém CLC DNA
Worbench 8.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xac dinh kha ning sinh axit lactic ctia cac
chiing vi khuén lactic nghién ciru
Béng 1. Kha niing sinh axit cia cac chiing vi
khuén lactic nghién cttu

. , Ham luong axit
STT Teén chiing lactic (mg/mL)
1 L. plantarum CM3 12,7
2 L DR1 8,5
3 L DR2 10,2
4 L DR3 10,9
5 L 1P5 11,4
6 L.DM4 13,8
7 L DR4 10,8
8 L DR5 12,4
9 L. DR6 7,7
10 L DR7 11,9
11 L DR8 10,5
12 L. DR9 14,8
13 L. DR10 12,2
14 L. DR11 11,0
15 L. DR12 14,0
16 L. DR13 12,5
17 L. DMS8 9,1
18 L. DR27 154
19 L.DM6 14,3
20 L. CP12 11,1

Qua trinh G chua muén dat hiéu qua tot, can
phai Iya chon cac ching vi sinh vat khoi dong cé

36 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2024



KHOA HOC CONG NGHE

diéu kién sau: Ching c6 kha nang sinh axit hitu co
cao, ching vi sinh vat phai c6 hoat tinh sinh hoc
(kha nang sinh phitc hé enzym phéan hiy cac hop
chat hitu co cao); c6 kha ning tic ché vi sinh vat
gay bénh va sinh trudéng tot trong diéu kién cua
dong 1, canh tranh dwoc voi vi sinh vat cé sén
trong dong u.

Nhim muc dich lya chon ching giong khéi
dong cho ché bién thuc an gia suc t chua, da danh
gi4 kha nang sinh axit lactic cia 20 chiing vi khuin
lactic c6 trong bo suu tap giong ctia BO mon
Nghién cttu céong nghé sinh hoc sau thu hoach.
Két qua ¢ bang 1 ¢

d/L.DR12

ho thay, trong s6 19 ching vi

khuén lactic va 01 chiing chuan L. plantarum CM3
déu c6 kha nang sinh axit lactic & cac mirc do khac
nhau. Trong s6 nay c6 5 chiing vi khuén lactic c6
kha nang sinh axit lactic cao nhat, dat tir 13,8 - 15,4
mg/ml axit lactic, 12 ching c6 kha nang sinh axit
lactic trung binh, tir 10,2 - 12,7 mg/ml axit lactic va
3 chiing c6 kha nang sinh axit lactic yéu, nhé hon
10,0 mg/ml. Nhu vay, trong s6 20 chung vi khuin
lactic, da lua chon 5 ching cé kha nang sinh axit
lactic cao (Z. DM4, L. DR9, L. DR12, L. DR27, L.
DMS6) d@é xac dinh kha nang sinh enzym ngoai bao
cuia cac chuing nay.

¢/ L. DM6

e/ L.DM4

Hinh 1. Khuén lac cac ching L DR9, L DR27, L. DM6, L DR12va L. DM4
trén méi trudmg MRS b sung CaCO,

3.2. Kha ning sinh enzym ngoai bao ctia cic
chiing vi khuén lactic
Bang 2. Kha niang sinh enzym ngoai bao ctia mgt
s6 chiing vi khuén lactic

Ki hieu Hoat tinh enzym (D-d, mm)
ching | Amylase | Cellulase | Xylanase
L.DR9 20 22 20

L. DR12 11 18 -

L. DM4 - 17 21

L. DR27 25 30 35

L. DM6 18 20 23

Nam ching vi khuén lactic da duoc chon loc &
trén, tién hanh xac dinh hoat tinh enzym ngoai bao
ctia dich nudi cdy bang phuong phap duc 16 thach
trén moi truong co6 chita cac co chit nhu miéu ta &
muc 2.2.2. Két qua duoc trinh bay & bang 2.

Két qua & bang 2 cho thay, ca 5 chiing vi khuin
lactic lua chon déu co kha nang sinh enzym ngoai
bao, trong d6 c6 3 ching: L DR9, L. DR27 va L
DMG6 c¢6 kha nang sinh ca 3 loai enzym & mirc cao,
duong kinh vong phan giai co chat voi amylase 1a 20,
25 va 18 mm; cellulase 1a 22, 30 va 20 mm; xylanase
1a 20, 35 va 23 mm, theo thit tv. Két qua nghién ctru
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ctia Pao Thi Luong va cs (2010) [7] cho thay, 7
chuing vi khuén lactic phan 1ap tit co, ngd, nuoc dua
ca co6 kha nang sinh ca 3 loai enzym, duong kinh
vong phan gidi amylase nam trong khoang tir 7 - 13
mm, cellulase tir 8 - 12 mm va xylanase tir 10 - 13
mm. So sanh véi két qua nghién ctru nay thiy rang,
hoat tinh enzym ctia cac ching: L DR9, L. DR27 va
L. DM6 da tuyén chon la cao hon.

3.3. Kha ning ttc ché vi sinh vat gay bénh ctia
mot sd chiing vi khuén lactic lea chon

Cac chung vi khuén lactic can c6 hoat tinh tc
ché vi khudn gay bénh dé lam giadm nguy co mic
cac bénh duong rudt va ting kha nang hap thu cac
chat cho vat nuoi. Do @6, 3 ching vi khuan lacti

c6 kha nang sinh 3 loai enzym ngoai bao cao nhat
tiép tuc duoc kiém tra kha niang khang vi khuin
gay bénh. Két qua thir hoat tinh khang khuan cua
cac chung vi khuan lactic véi cac vi khuan gay
bénh duoc thé hién & bang 3.

Béng 3. Kha niing trc ché vi sinh vat gay bénh ctia
mot s6 chiing vi khuén lactic lera chon

Ten Hoat tinh khang vi khuén gay
ching bénh (D-d, mm)
E. coli | B.cereus | S. typhi
L.DR9 16 11 10
L. DR27 21 13 17
L.DM6 13 7 12

Hinh 2. Kha niing trc ché vi khudn giy bénh E. coli cta dich 1én men thu duoc tir 3

chiing: L DR9 (A), L. DR27 (B) va L DM6 (C)

Hinh 3. Kha niing ttc ché vi khudn giy bénh B, cereus ciia dich 1én men thu duoc tir 3

chiing: L DR9 (A), L. DR27 (B) va L DM6 (C)

Hinh 4. Kha niing ttc ché vi khu4n gay bénh S. fyphicta dich 1én men thu duoc tir 3
ching L. DR9 (A), L. DR27 (B) va L. DM6 (C)
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Két qua ¢ bang 3 cho thay, ca 3 chiung vi
khuén lactic déu c6 kha nang khang lai 3 loai vi
khudn gay beénh E. coli B. cereus va S. typhi,
trong d6 chiing L. DR27 ¢6 hoat tinh ttc ché manh
nhat voi cac vi khudn gay bénh nay, thé hién qua
duong kinh vong tc ché véi E. colila 21 mm, B.
cereus 1a 13 mm, S. fyphila 17 mm. Nhu vay, co
thé thay ngoai kha nang sinh axit hitu co cao, cac
ching nghién cttu con cé kha ning sinh enzym
ngoai bao, phan giai cac co chat trong thitc an gia
suc u chua va co kha nang tc ché duoc cac vi

Hinh 5. ADN téng s6 ctia cac chiing: L DR, L.
DR27 va L. DM6
(1: Chiing L. DM6; 2: Chiing L. DR9; 3: Chiing
L. DR27 va M macker 1 kb)

Két qua & hinh 5 cho thay, da tach thanh cong
ADN tong so cta 3 ching vi khuén lactic, thé hién
0 cac bang chay dam, khong tao ra cac bang phu,
diéu nay ching t6 cac doan ADN téng s6 thu duoc
khong bi dut va gay trong qua trinh tach. Két qua
ADN thu duoc tir cac chiang khi do trén may nano
drop cho gia tri 1a 116,6 - 145,6 ng/pL, voi chi so
A260/A280 twrong tmg 1a 1,8 - 2,1, day 1a cac chi so
rat tot cho qua trinh tiép theo, chig t6 san phim
khong co su 1an cac phan tix protein. San phdm du
yéu cau dé thuc hién cac buoc nghién ctu tiép
theo.

- Nhan doan gen ARN cua cac chung vi sinh vat
bang phuong phap PCR

T ADN hé gen thu duwoc cta 3 chiang: L. DR9,
L. DR27 va L. DM6 duoc tién hanh khuéch dai nho
phan tng PCR st dung cap moéi phd bién 27F va
1492R. Két qua duoc trinh bay ¢ hinh 6.
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khuan gay bénh. Tir cac két qua trén, 3 ching: L.
DRY, L. DR27 va L. DM6 duoc lya chon dé dinh
tén dén muitc do loai biang phan tich trinh tu gen
ma hoa 16S rRNA.

3.4. Phan loai cac ching vi khudn lactic tuyén
chon duya trén phan tich trinh ty gen ma héa 16S
rARN

ADN hé gen cta 3 ching vi khu4n nghién cttu
duoc tach chiét theo phuong phap & muc 2.2.4. Két
qua duoc trinh bay & hinh 5.

kb

yH N
hWo we

Hinh 6. Sin phdm PCR ctia c4c ching: L DR9,
L.DR27 va L. DM6
(1: Chiing L. DM6; 2: Ching L. DR9; 3: Chiing
L. DR27 va M macker 1 kb)

Két qua ¢ hinh 6 cho thay, doan gen 16S rRNA
cua cac chuang: L. DR9, L. DR27 va L. DM6 duoc
khuéch dai thanh cong v6i san phdm PCR thu
duoc co chat luong tot: Mot bang sang ro duy nhat
trén gel dién di véi kich thudc doan gen khoang
~1,5 kb. Tiép theo, da ti€én hanh tinh sach va giai
trinh tw gen san pham PCR thu duoc.

- Gidi trinh twr gen va doi chiéu voi co sé dir
lieu GenBank dé phan loai cdc ching vi khuan: L.
DR9, L. DR27 va L. DM6

San phdm PCR thu duoc ctia 3 ching vi khudn
lactic duoc tinh sach va dung lam khuén trong phan
tmg doc trinh tu voi cac moi 27F va 1492R. Két qua
doc trinh tu dugc xtt Iy bang phan mém Clustal X va
so sanh v6i ngan hang co sé dit liéu GenBank bing
cong cu Blast dé xac dinh dén tén loai.

Trinh te ADNr 16S cta 3 ching nghién ctu
duoc xac dinh. Cay pha hé duwoc xay dung dua trén
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trinh tw ADNr 16S trong khoang 1,3 - 1,5 kb ctia  Két qua duoc trinh bay ¢ hinh 7, 8 va 9.
cac chung nghién ctu voi cac loai gan gai nhat.

- Lactobacillus kefiranofaciens DSM 10550 (NR_042441)
rCLaG:Ob acillus ultunensis Kx146C1T (NR_042802)
s Lactobacillus gallinarum ATCC33189 (NR_117061)
Lactobacillus helveticus DSM 20075(NR_117060)
e Lactobacillus acidophilus (KJ850588)
DR9

Lactobacillus crispatus DSM 20584(NR_117063)
10 Lactobacillus pingfangensis 382-1(NR_179289)
51 : Lactobacillus nangangensis 381-7 (NR_179288)
s 100
mn( ~———= Lactobacillus plajomi NB53 (NR_136785)
k—. Lactobacillus selangorensis LMG 17710 (NR_024885)

Lactobacillus psittaci (NR_125811)

Lactob acillus fabifermentans LMG 24284 (NR_042676)

Lactobacillus amylolyticus DSM 11664 (NR_029352)

Lactobacillus kitasatonis JCM 1039 (NR_024813)-1

0.070

Hinh 7. Cay trong dong di truyén dua trén trinh tie gen 16S RNA ching L. DRI véi cac ching vi khudn
c6 ho hang gin

EC. Lactobacillus kefiranofaciens DSM 10550 (NR_042441)
Lactobacillus ultunensis Kx146C1 (NR_042802)

o7® Laclobacillus kitasatonis JCM 1039 ( NR_024813)

/CO Lactobacillus amylovorus DSM 20531 (NR_043287)

Lactiplantibacillus planfarum CIP 103151 (NR_104573)
44] 5§ DR27
10

Lactobacillus pingfangensis 382-1(NR_179289)
LQ Lactabacillus plajomi NB53 (NR_136785)

Lactobacillus psittaci (NR_125811)
Lactobacillus amylolyticus DSM 11664 (NR_028352)
Lactobacillus gallinarum ATCC 33199 (NR_114722)

Lactobacillus gallinarum ATCC 33198 (NR_042111)

Laclobacillus helveticus NBRC 15019 (NR_113719)

Lactobacillus acidophilus BCRC10695 (NR_043182)

\—ae Lactobacillus crispatus DSM 20584 (NR_117063)

X 0.090

Hinh 8. Cay twong déng di truyén dura trén trinh tir gen 16S RNA chiing L. DR27 véi cac chiing vi khuidn
c6 ho hang gin

w—* Lactobacillus kefiranofaciens DSM 10550 (NR_042441)
———= [ actobacillus ultunensis Kx146C1 (NR_042802)

o/ Lactobacillus kitasatonis JCM 1039 ( NR_024813)

(_C* Lactobacillus amylovorus DSM 20531 (NR_043287)

41

@I Lactiplantibacillus piantarum NBRC 15891(NR_113338)
DM6

Lactobacillus psittaci (NR_125811)
Lactobacillus amylolyticus DSM 11664 (NR_029352)

~ Lactobacilius gallinarum ATCC 33199 (NR_114722)

1uﬂ{ Lactobacillus gallinarum ATCC 33198 (NR_042111)

e Lactobacillus helveticus NBRC 15019 (NR_113719)

1o Lactobacillus acidophilus NBRC 13951 (NR_113638)
\—I Lactobacillus acidophilus BCRC10695 (NR_043182)

\—s L actobacillus crispatus DSM 20584 (NR_117063)
) 0,080

Hinh 9. Cay trong ddng di truyén dira trén trinh tu gen 16S RNA ching L DMG6 véi cac chiing vi khuidn
c6 ho hang gan
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Két qua so sanh trinh tu doan gen 16S RNA
cua cac chung: L. DR9, L. DR27 va L. DM6 voi voi
cac chiing quan hé ho hang gan trén ngan hang co
s& dit lieu GenBank ctia NCBI, st dung phan mém
phan tich cau tric BLAST cho thay:

Poan gen 16S RNA cua ching vi khuan L
DR9 ¢6 chiéu dai 1.500 bp, cay phan loai di truyén
cho thay, chiing Z. DR9 nam trén cung mot nhanh
voi loai Lactobacillus acidophilus va trinh tu
nucleotide c6 do twong déng cao, dat téi >99,0%
khi so sanh véi doan gen 16S RNA tuong tng cta
loai Lactobacillus acidophilus (KJ850588). Trinh tu
nay da duoc dang ky trén GenBank v6i ma so
OR690353.

Poan gen 16S RNA cua chiung vi khuan L
DR27 6 chiéu dai 1.390 bp, cay phan loai di truyén
cho thdy ching L DR9 nam trén cting mot nhanh
voi loai Lactiplantbacillus plantarum va trinh tu
nucleotide c6 do twong déng cao, dat téi >99,0%
khi so sanh véi doan gen 16S RNA tuong tng cta
loai Lactiplantbacillus  plantarum CIP103151
(NR104573). Trinh tu nay da duoc dang ky trén
GenBank voi ma s6 OR690352.

Poan gen 16S RNA cua chiung vi khuan L
DMBS6 c6 chiéu dai 1.488 bp, cay phan loai di truyén
cho thdy ching L DR9 nam trén cting mot nhanh
voi loai Lactiplantbacillus plantarum va trinh tu
nucleotide c6 do twong déng cao, dat toi >99,0%
khi so sanh véi doan gen 16S RNA tuong tng cta
loai Lactiplantbacillus plantarum NBRC15891
(NR11338). Trinh tu nay da dwoc dang Ky trén
GenBank voi ma s6 OR690328.

Cac chung vi khuén lactic nay déu 1a nhimg
ching vi sinh vat an toan, khéng giy bénh va duoc
st dung rat phé bién trong cac ché pham
probiotic. Pay 1a cac ching nam trong danh sach
cac loai vi sinh vat duoc Hiép hoi Co quan chic
nang Kiém soat thitc an chan nudéi Hoa Ky
(Association of American Feed Control Officials -
AAFCO) cho phép sit dung trong ché bién thirc an
gia suc.

4. KET LUAN

Trong téng s6 20 chung vi khudn lactic, da
tuyén chon duwoc 3 ching (L. DM6; L. DR9 va L.
DR27) c6 kha nang sinh axit lactic cao voi ham

luong tir 14,3 - 15,4 mg/mL. Kha nang sinh enzym
ngoai bao cellulase, xylanase va amylase thé hién
qua duong kinh vong phan gidi co chat véi
cellulose tir 20 - 30 mm, xylan 23 - 35 mm va tinh
bot tir 18 - 23 mm. Hoat tinh khang khuan cac
ching: L. DM6; L. DR9 va L. DR27 v6i mot so vi
sinh vat gay bénh cho gia suc da dwoc xac dinh,
kich thudc vong khang khuédn doi voi E. coli twong
ung la 13, 16 va 21 mm, voi B. cereusla 7,11 va 13
mm va S. typhila 12, 10 va 17 mm. Dinh tén loai
bang phan tich trinh tr 16S RNA ctia 3 ching vi
khuén lactic tuyén chon cho thdy, chung L. DR9
duoc dinh danh la Lactobacillus acidophilus DR9
(ma s6 GenBank OR690353); chiing L. DR27 duoc
dinh danh 1a ZLactiplantbacillus plantarum DR27
(ma s6 GenBank OR690352); chiing Z. DM6 duoc
dinh danh la ZLactiplantbacillus plantarum DM6
(ma s6 GenBank OR690328).
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SELECTION AND RENAME MICROORGANISMS WITH HIGH CAPACITY OF PRODUCING AXIT
LACTIC, ENZYME CELLULASE, XYLANASE, AMYLASE APPLYING FOR Canna edulis Ker RESIDUE
AS ANIMAL FEEDS

Nguyen Thi Hong Ha!, Nguyen Ngoc Huyen!, Nguyen Thi Huong Tra!, Le Thi Trang?,

Vu Thu Diem', Ngo Thi Thanh Huong', Nguyen Trong Uyen?, Le Khanh Linh®, Nguyen Van Hieu*
Vietnam Institute of Agricultural Engineering and Post - Harvest Techbnology

?Bac Kan Department of Agriculture and Rural Development
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Summary

Canna edulis Ker. residue is a byproduct of its starch processing, accounting for 80% of fresh
material product. Exploiting this material for fodder is an effective and realistic solution for not
only the shortage of dry green fodder, but also increasing economic efficacy and decreasing
environmental pollution in the C. edulis Ker. residue processing areas. The aim of this research is
to choose microorganisms, which contains high acid lactic, in vivo enzymes (cellulase, xylanase,
amylase) and inhibits pathogens to apply for C. edulis Ker. residue processing for fodder. As a
result, there are 3 out of 20 experimental microorganisms named L. DM6; L. DR9 and L. DR27,
that can produce high acid lactic, which amount is 14.3, 14.8, 15.4 mg/mL, in vivo enzymes and
antibacterial at the high rate. Active amylase is expressed as substrate degrading zone diameter
achieved at 18, 20, 25 mm, xylanase at 23, 20, 35 mm, cellulose at 20, 22, 30 mm. Antibacterial
activity towards £. coli via substrate degrading zone diameter is 13, 16, 21 mm, to B. cereusis 7,
11 and 13 mm and to S. &yphiis 12, 10 and 17 mm. Thanks to 16S rDNA sequencing methods for
identification, L. DM6 is found as Lactiplantbacillus plantarum, L. DR9 is Lactobacillus
acidophilus and L. DR27 is Lactiplantbacillus plantarum.

Keywords: C. edulis Ker. residue, cellulose, hemicellulose, L. acidophilus, L. plantarum.

Ngay nhan bai: 29/5/2024

Ngay chuyén phén bién: 5/6/2024
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NGHIEN CUU CAC YEU TO ANH HUOGNG DEN QUA TRINH
THU NHAN CELLULOSE TU 6OC MANG TAY

TOM TAT

Tran Thj Héng Hanh' 2 Tran Vian Nguyén' 2"

!Khoa Ky thuat Hoa hoc, Truong Pai hoc Bach khoa,

Pai hoc Quoc gia thanh pho Ho Chi Minh
?Pai hoc Quoc gia thanh pho Ho Chi Minh

"Email: tranvannguyen@hcmut.edu.vn

Céac nguodn phu phdm nong nghiép giau cellulose nhu: Cuong bong, than cay ngo, ba mia va vo
trau hién dang duoc tan dung khé nhiéu, tng dung vao nhiéu linh vuc khac nhau va mot trong so
do 1a tan dung d€ san xuit phu gia thuc phdm, trich ly mot s6 hop chat sinh hoc. Trong nghién
ctru nay, phu phdm géc mang tay duoc stt dung dé thu nhan cellulose nhue mot nguon cellulose vi
tinh thé ding lam thyc phdm chttc nang. Két qua thu duoc cho thay, thanh phan héa hoc ctia bot
goc mang tay c6 ham luong xo tho 1a 73,7%, trong d6 xo khong tan 1a 67,9% va xo tan 1a 5,8%. Diéu
kién phan ung thich hop dé thu duoc khai luong cellulose nhiéu nhat bao gom: Ti 1é bot/dung
dich NaOH, nong do NaOH, ti e H,0,/dung dich NaOH, nhiét do va thoi gian da chon twong tng
la 1/30 g/mL, 6% (w/v), 0,9% (v/v), 80°C va 120 phuit.

Tt khoéa: Cellulose vi tinh thé, mang tiy, phu pham.

1. BAT VAN BE

Cellulose vi tinh thé (MCC) 1a mot loai phu gia
duoc danh gia cao béi cac wu diém vé dinh duong
va loi ich stic khoe ma né mang lai. Trong céng
nghé dwoc phdm, MCC duoc st dung nhiéu dé
lam ta duwoc dap vién do dic tinh lién két kho [1].
Trong cong nghiep my pham, MCC duoc st dung
lam chat 6n dinh gel, chat mang [1]. Trong cong
nghiép thuc phdm, vi ban chat caa MCC la
cellulose, duoc xem nhu 1a chat xo an kiéng [2].
Viéc stt dung MCC dé b6 sung vao cac san pham
thuc pham khong nhimg cai thién chat luong san
phdam ma con hé tro duong tiéu hoa cho nguoi tieu
dung, chong tdo bon va cung cap nang luong hoat
dong cho té bao rudt gia, giam luong cholesterol
mau va ho tro diéu tri bénh dai thao duong. Mot so
tinh nang cong nghé chinh cia MCC trong thuc
pham la: On dinh he nha teong, do bén nhiét, do
bén bot, thay thé chat béo, kiém soat nudc tu do
trong qua trinh lanh dong va ra dong [3 - 5].

MCC duogc diéu ché truc tiép tir chat xo thuc
vat va céc vi sinh vat c6 kha nang san xuat cellulose
nhw: Vallonia, Disctystelium, Agrobacterium,

Aerobacter, Pseudomonas, Sarcina. Tuy nhién,
Acetobacter xylinum (Glucanacetob acter xylinus)
la loai duy nhat duoc biét c6 kha nang tao thanh
cellulose vdi so luong thuong mai [3, 6].

Nguén nguyeén liéu thu nhan cellulose tir thuc
vat bao gom nguyeén liéu giau lignocellulosic, dac
biet 1a phu phdm nong nghiép [7]. Trong do,
nguédn phu phdm nong nghiép dang duoc cac nha
san xuat danh gia cao vé mat kinh t€ va moi
truong. Thong thuong, nguon phu phdm nay
chiém khoi luong 16n trong san xuat va sé duoc
thai bo, vi vay viéc tan dung nguon nguyeén lieu doi
dao nay d@é san xuat MCC, mot san pham dem lai
gia tri kinh t€ cao hon. Pong thoi, ciing gidi quyét
van dé 6 nhiém moi truong tir nguén phu phiam
nay.

bé thu nhan MCC tir soi lignocellulose, thong
thuong bao gom 2 buodc: (1) Tién xtt ly dé thu duoc
cellulose tinh khiét tir qua trinh khit lignin hodc
tdy trang va thay phan kiém; (2) Xt ly cenllulose
tinh khiét dé thu duoc MCC, thuong bang thay
phan axit [8]. Trong giai doan tién xit ly, cac soi
duoc tdy trang bang cac hop chat clo trong diéu
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kién axit hoac cac soi duoc xt ly bing hydrogen
peroxide (H,0,) trong diéu kién kiém [9]. Tuy
nhién, st dung hop chat clo dé loai bo lignin méac
du hiéu qua nhung chang lai gay hai cho moi
truong [8]. Stt dung hydrogen peroxide & cac nong
do khac nhau trong diéu kién duoc kiém soat nhu
mot giai phap thay thé giup cai thién hiéu qua cta
qua trinh thay phan dé thu duoc MCC chat luong
tot [8]. Kian va cs (2020) [10] xt ly canh olive
bang NaClO va NaOH dé thu nhan cellulose cho
két qua kich thude hat tuong tmg 1a 331 pm va 305
pm do su tang dan mirc do phan hay cta cac soi
cellulose. Liu va cs (2018) [11] ching minh NaOH
két hop véi H,0, da loai bo lignin va hemicellulose
ra khoi cellulose ctia vo buoi. Trong mot nghién
ctru khac, MCC duoc phan lap tir 14 co dau tién xt
ly bang 5% NaOH va 4% (w/v) H,O, c6 do két tinh
1a 62,3% [12].

Ming tady duoc trong phd bién & nhiéu noi
nhu: Tinh Binh Phuéc, Long An, Dong Nai, Phu
Yén, Quang Nam, Ninh Thuan, Lao Cai, thanh pho
Hé Chi Minh... Do d6, nguén phu phdm goc mang
tay ciing sé ting dang ké. Day 1a mot co hoi dang
dé dau tu san xuat MCC tir nguon nguyén liéu day
tiém nang nay. Tuy nhién, viéc thu nhan cellulose
tir goc mang tay hién van chua duoc nghién ctu
rong rai. Vi vay, nghién ctru nay sé tap trung khao
sat cac yéu to anh hudéng dén qua trinh thu nhan
cellulose tho tir goc mang tay, tir d6 1am co so tao
MCC.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat lieu

Nguyén liéu goc mang tay st dung thuodc
giobng mang tay xanh duwoc thu nhan tir nha vuon &
tinh Lao Cai. Sau khi thu nhan, nguyén liéu duoc
phan loai, loai bé tap chat va cac phan hu hoéng,
rita dé loai bo cin b4dn bam vao nguyén liéu. Goc
mang tay sau rta duwoc cat thanh timg doan
khoang 5 cm roi dem xay nhé va tién hanh loc dé
thu nhan phan ba. Ba sé duoc siy & 55C trong
khoang 6 gio (dén khi d0 4m trong nguyén lieu
duoi 13%). Ba kho sé duoc nghién nhé réi sang
qua ray 70 mesh dé thu nhan bot nguyén liéu. Mau
bot duwoc bao quan trong cac tui zip, trong do co
g6i hut 4m, ¢ nhiet do phong.

2.2. Hba chit

Hoéa chat chinh dung trong nghién cttu gom:
NaOH, H,0,, HCI duoc cung cap tir Sigma Aldrich
(Saint Luois, MO, My).

2.3. Xac dinh thanh phéan hoéa hoc cia nguyén
liéu

bo 4m xac dinh bang phuong phap sdy dén
khoi luong khong ddi, stt dung thiét bi do do 4m
hong ngoai. Ham luong lipid trong mau rian xac
dinh theo phuong phap Soxhlet (AOAC 960.39).
Ham luong protein tho xac dinh theo phuong phap
Kjeldahl Nessler (AOAC 984.13, 2000). Ham luong
tro xac dinh theo phuwong phap AOAC 930.30. Ham
luong carbohydrate xac dinh theo phwong phap
AOAC 985.29, 991.42, 993.19 [13].

2.4. Khao sat cac yéu t6 anh hudéng dén qua
trinh thu nhan cellulose tir bot géc mang tay

Bot goc mang tay duoc cho vao erlen ciing
dung dich NaOH va H,0, theo néng do va ty lé
khao sat. Hén hop duoc lic déu roi dat trong bé
diéu nhiét twong tmg vdi cac nhiet do xac dinh dé
tién hanh phan tng trong nhitng khoang thoi gian
khac nhau. Sau do, hon hop phan ung duoc loc
chan khong trén gidy loc c6 duong kinh 16 25 um
dé thu lay phan ba. Tién hanh rta ba nhiéu lan
bang nuéc cat cho dén khi dung dich rira dat gia
tri pH trung tinh. Cudi ciing, phan ba duoc sdy &
nhiét do 50°C cho dén khéi luong khong déi roi
dem can dé xac dinh khoi lwong cellulose thu
nhan duoc. Cac thi nghiém sé duoc thuc hién véi
cac diéu kién thay d6i nhu sau:

- Khao sat anh hudng cua ti le gitta bot goc
mang tay so v6i hon hop dung dich NaOH va
H,0, lan luot la: 1/20, 1/25, 1/30, 1/35, 1/40
(g/mL).

- Khao sat anh huong cta nong do dung dich
NaOH lan luot 1a: 2%, 4%, 6%, 8%, 10% (w/v).

- Khao sat anh huwong cua ti 1é H,0, so voi
dung dich NaOH lan luot 1a: 0,3%; 0,5%; 0,7%; 0,9%;
1,1% (v/v).

- Khao sat anh huéng ctia nhiét d6 phan tng
lan luot la: 60°C, 70°C, 80°C, 90°C.

- Khao sat anh hudéng cta thoi gian phan tng
lan luot 1a: 60 phut, 120 phut, 180 phut, 240 phut,
300 phut.
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2.5. Qua trinh diéu ché MCC tir cellulose thu
nhan tir géc ming tay

Cellulose tho tir bot goc mang tay duoc tinh
sach vdi cac diéu kién phan tng da duoc toi vu dé
loai bo hemicellulose va lignin theo quy trinh cta
Liu va cs (2018) [11] va say & 50°C t6i khoi luong
khong ddi, sau d6 mau duoc xay nghién thanh bot
cellulose tho. Bot cellulose thé duoc ray 210 pm.
Sau d6, bot cellulose tinh thu nhan duoc cho vao
erlen cung véi dung dich HCI véi nong do 6% va ti
lé bot cellulose so voi dung dich HCI 1la 1/25
g/mL. Erlen chtta mau dugc dat trong bé diéu
nhiét da duoc gia nhiét dén 90°C trong thoi gian 90
phuat. Sau khi phan tmg xong, hon hop duoc loc
chan khong trén gidy loc co kich thuéc duong
kinh 16 1a 25 um va rira nhiéu lan bang nudc cat
cho dén khi dung dich rtta dat pH trung tinh. Cudi
cung, phan ran thu duoc sé sdy & nhiét do 50°C
dén khoi luong khong déi. Sau do, mau duoc xay
nghién thanh dang bot min va tiép tuc ray 210 pm.

2.6. Phan tich quang phd hdng ngoai bién ddi
FTIR

Cac mau trén sé duoc phan tich FTIR tai Vién
Cong nghé Hoa hoc. Phan tich FTIR sé duoc tién
hanh trén thiét bi Bruker Tensor 27 tai phong
PM1.2 thuéc Vién Cong nghé Héa hoc véi khoang
tan so song tir 400 - 4.000 cm™. Trudc khi phan tich
FTIR, m6i mau duoc nghién min 1 - 100 pg réi tron
voi bot KBr, sau d6 hon hop nay sé duoc ép voi ap
suat 4.200 - 7.000 kg/cm? tao ra cac vién c6 duong
kinh khoang 1 cm, day tir 1 - 2 mm.

2.7. Kha nang hit nudc, hut dau

Can 0,2 g mau nguyén liéu (da sdy 4am) cho
vao ong ly tam, thém 10 mL nuoc cat vao 6ng. Sau
do, stt dung may lic vortex dé dao tron déu trong
30 giay. Mau duoc dé & nhiét do phong trong 2
gio. Ctr 10 phut tién hanh vortex dao tron mau 10
gidy. Sau 2 gio, mau duoc ly tAm & toc do 3.000
vong/phut trong 30 phut. Bé phan nudc trén bé
mat, can lay phan mau da huat nudc, ghi lai khoi
luwong.

Kha nang hut nuéc (g nuoc/g khoi luong kho)
m; -m,
—x 100%
my

Trong do: m; (g) 1a khoi lvong mau da hut
nuoc; m, (g) 1a khoi lwong mau kho ban dau.

Kha nang hut dau lam twong tu, thay 10 mL
nuoc bang 10 mL dau.

2.8. Xtz Iy s6 lieu

Tat ca thi nghiem duoc lap 3 lan. Cac gia tri
duoc biéu dién bing gia tri trung binh va sai so
chuédn cta cac gia tri trung binh, tinh toan bing
phan mém Microsoft Excel (2016). Két qua thi
nghiém duoc xtt Iy bang phuong phap phan tich
phuong sai Analysis of Variance (ANOVA) véi
phan mém Statgraphics Centurion 18. St khac biét
c6 y nghia gitta cac két qua thi nghiém duoc so
sanh boi Multiple range tests (p < 0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan va tinh chat ctia bot goc ming
tay

Do 4m, ham luong tro, ham luong lipid, ham
luong protein, ham luong xo tho ctia bot goc mang
tay duoc trinh bay trong bang 1. Theo Iwassa va cs
(2019) [14], thanh phan héa hoc ctia bot mang tay
c6 su khac biet dang ké. Cu thé, do 4m, ham luong
tro va ham luong protein cao hon (tuong tng 15,2;
6,4; 11,3%), trong khi xo téng thi thap hon (63,4%).
Su khac biét vé giong cay trong, diéu kién dia ly va
khi hau trong trot, qua trinh tién xtr Iy mau cé su
khac biét.
Béang 1. Thanh phin héa hoc ctia bét goc ming tay

d4 sdy kho

Thanh phan Ham luong
Ham 4m (%) 9,06 + 0,02
Lipid (%) 7,31+ 0,01
Protein (%) 7,98 + 0,01
Tro (%) 1,95+ 0,01
Xo tho (%) 73,70 £ 0,01
Xo tan (%) 5,80 + 0,02
Xo khong tan (%) 67,90 + 0,01

Do am bot thap giup cho viéc bao dam chat
luong ctia bot goc mang tay, kéo dai thoi gian bao
quan, ngan ngtra su hu hong do hoat dong caa vi
sinh vat va enzyme.
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Ham luong xo khong tan cao (67,9%, bang 1)
quyét dinh truc ti€p dén hiéu suat thu hoi san
phidm boi MCC duoc diéu ché tir cellulose.
Thanh phan nay chiém ti 1é lén trong bot goc
mang tay.

3.2. Khao sat c4c yéu t6 anh huéng dén qua
trinh thu nhén cellulose thé tir bot gdc ming tay

3.2.1. Anh hudng cia ti I¢ gita bot goc mang
tay so voi hon hop dung dich NaOH va H,O,

Két qua & hinh 1 cho thdy, tir 100 g mau bot
gdc mang tay ban dau, khoi luong cellulose tho
thu duoc sau phan tng giam tir 48 g xuong 44 g
khi tang ti 1é bot goc mang tay/dung dich NaOH
va H,0, tir 1/20 - 1/40 g/mL. Tuy nhién, khoi
lwong cellulose thu duoc khong c6 su khac biét (p
< 0,05) khi tang ti l¢ bot goc mang tay/dung dich
NaOH va H,0, tir 1/30- 1/40 g/mL.

Luong dich phan g la mot trong nhirng yéu
t6 quan trong anh huong dén hiéu suat thu nhan vi
né tac dong dén luwong chat hoa tan. Cé nghia 13,
khi néng @6 NaOH va H,0, tir 1/20 - 1/25 g/mL
khong da phan tng d€ tach hemicellulose va
lignin. Trong thi nghiém nay, ti lé 1/30 g/mL duoc
stt dung cho cac thi nghiém khéo sat tiép theo vi
khoi luong cellulose gidam nhiéu nhat ching to
ham luong hemicellulose va lignin duoc loai bo
sau phan tng cang nhiéu.
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Ti 1¢ bt goc mang tiy/ dung dich NaOH va H,0; (g/mL)

Hinh 1. Anh huéng cita ti & bot géc méng tay/
dung dich NaOH va H,0, (g/mL) dén khéi leong
cellulose thé thu nhin

Ghi chu: Céc chir cdi in thuong khdc nhau thé
hién cdc gid tri trung binh cua khoi Inong cellulose
khéc nhau co nghia (p < 0,05).
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322 Anh hudng cia néng do dung dich
NaOH
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Khoi lwong cellulose (g cellulose/g chit kho)

~
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Nong do NaOH (% w/v)

Hinh 2. Anh huéng cia ndéng 6 NaOH (% w/v)
dén khai leong cellulose thé thu nhan

Ghi chi: Céc chir cdi in thuong khéc nhau thé
hién céc gid tri trung binh cua khoi lrong cellulose
khéc nhau co nghia (p < 0,05).

Két qua & & hinh 2 cho thay, tir 100 g mau bot
goc mang tay ban dau, khoi luong cellulose tho
thu duoc sau phan tng gidm tir 55 g xuéng 44 g
khi ting néng do NaOH tir 2 - 8%. Khoi luong
cellulose thu duoc khong c6 su khac biét vé mat
thong ke khi tang nong do NaOH tir 6 - 8%. Vi vay,
gi4 tri nong @0 NaOH & 6% duoc st dung cho cac
thi nghiém khéo sat ti€p theo.

Xt ly kiém sé lam pha vo thanh té€ bao boi vi
kiém hoa tan hemicellulose, lignin va silica, phan
hay lién két este cta axit uronic va acetic, lam
truong cellulose va lam giam do két tinh cda
cellulose. Hon nita, kiém pha vo lien két a-ete gitta
lignin va hemicellulose, lién két este gitta lignin
va/hoac hemicellulose va cac axit
hydroxycinnamic nhu axit p—coumaric va axit
ferulic. Chinh vi vay, xit ly kiém sé thay doi bé mat
cta soi cellulose bang cach loai boé lignin,
hemicellulose, sap va dau bao pht & bé mat bén
ngoai cta soi cellulose. Tuy nhién, néu gia tri néong
do6 NaOH khong duoc t6i vu hoa, qua trinh nay c6
thé gay ra hién tuong bién tinh cellulose. Do do,
néong do NaOH 1a mot trong nhitng yéu to kha
quan trong anh huéng dén hiéu suét tach lignin va
hemicellulose khoi cellulose trong mau nguyén
lieu ban dau [15].

Theo Liu va cs (2018) [11], ham Iluong
cellulose thu duoc cao nhat 1a 77% voi néng do
NaOH 1a 4%, co6 su khac biét so voi két qua nghién
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ctru nay vi su khac biét vé thanh phan hoéa hoc caa
nguyén liéu vo budi va mang tay. Cu thé, tong ham
luong cac tap chat nhu: Protein, lipid, tro trong bot
goc mang tay chiém 17,24% (Bang 1), trong khi &
nguyén lieu bot vo budi 1a 10,19%. Do do, can
luong NaOH 16n hon dé vita loai bo tap chat ra
khéi nguyén liéu, vira pha hay hemicellulose va
lignin dé thu nhan cellulose tho.

3.2.3. Anh huéng cua ti Ié H,0, so véi dung
dich NaOH

Két qua & hinh 3 cho thdy, tir 100 g mau bot
goc mang tay ban dau, khoi luong cellulose tho
thu duoc sau phan ung giam tir 46 g xuéng 37 g
khi tang ty 1é H,0, so v6i dung dich NaOH tir 0,3 —
1,1%. Khoi luong cellulose thu duoc khi ting ty 1é
H,0, so v6i dung dich NaOH tir 0,9 — 1,1% khong
co su khac biet khong dang ké. Vi vay, ty lé H,O,
so voi dung dich NaOH la 0,9% duwoc st dung cho
cac thi nghiém khao sat ti€p theo.

0,6

o

0,5 be b
0,4
0,3
0,2
0,1

0

Khoi lwgng cellulose (g cellulose/g chit kho)

0,3 0,5 0,7 0,9 1,1
Ti 1¢ H:0,/NaOH (% v/v)

Hinh 3. Anh huéng ctia ti lé H,O, so v6i dung dich
NaOH (% v/v) dén khoi luong cellulose tho thu nhan

Ghi chu: Céc chir cdi in thuong khdc nhau thé
hién céc gid tri trung binh cua khoi luong cellulose
khéc nhau co nghia (p < 0,05).

Muc dich ctia H,0, trong qua trinh tién xir ly
mau bot géc mang tay 1a tdy trang. NaOH dong vai
tro nhu mot moi truong tao diéu kién cho H,0,
phan ly. Trong nuéc, H,O, phan ly thanh cac ion
H* va ion perhydroxyl (HO,) 1a ion hoat dong tdy
trang. Cac ion nay tac dong vao cac noi doi trén
mach va dan xuat vong thom c6 trong lignin va
hemicellulose gitp loai bé 16p vo boc bén ngoai,
giai phong cau truc cellulose. Luc ndy, mau sé co
mau trang sang hon so voi ban dau chua qua giai
doan tién xtt ly. Viéc giai phong hoan toan ciu triac
cellulose sé giup cac nhom —OH trong cau truc 10
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ra ngoai, giup cho giai doan vi tinh thé héa bing
axit HCl thuan tién hon [16]. Tuy nhién, sit dung
H,0, v6i nong do cao sé gay ton kém chi phi va
kha nang lam bién tinh cellulose ting cao. Do do,
viéc khao sat ty 1é H,O, so véi dung dich NaOH la
céan thiét.

3.2.4. Anh huéng cua nhiét do phan ing

Biéu d6 hinh 4 cho thay, tit 100 g mau bot goc
mang tay ban dau, khoi luong cellulose tho thu
duoc sau phan tng giam tir 45 g xuéng 37 g khi
tang nhiét do phan tmg tir 60 - 90°C. Khoi luong
cellulose thu duoc khi ting nhiét d6 phan tng ti
80 - 90°C khong c6 su khac biét dang ké. Két qua
nay khac biét so voi két qua nghién cttu ctia Liu va
Wen (2017) [17], theo @6 ham lwong cellulose thu
duoc tang khi nhiét @6 phan tng taing manh tir 60 -
85°C va khong co su khac biét khi tiép tuc ting
nhiét do phan tng tir 85 - 90°C. Do do, lua chon
85°C 1a nhiét do thich hop cho qua trinh nay. Tuy
nhién, trong nghién cttu nay, gia tri nhiét do phan
ung duoc chon 1a 80°C dé st dung cho cac thi
nghiém khao sat ti€p theo.
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Hinh 4. Anh hudng ctia nhiét do dén khéi luong
cellulose thu nhan

Ghi chu: Céc chir cdi in thuong khdc nhau thé
hién cdc gid tri trung binh cua khoi Irong cellulose
khac nhau co nghia (p < 0,05).

3.2.5 Anh huong cua thoi gian phan ung

Két qua ¢ hinh 5 cho thdy, tir 100 g mau bot
goc mang tay ban dau, khoi luong cellulose tho
thu duoc sau phan ung giam tir 46 g xuéng 41 g
khi tang thoi gian phan tmg tir 60 - 300 phut. Khoi
luong cellulose thu duwgc co6 sy khac biét khong
dang ké (p < 0,05) khi tang thoi gian phan tng
vuot qua 180 phut. Vi vay, gia tri nhiét d6 phan ting
la 180 phut duoc sit dung cho cac thi nghiém khao
sat tiép theo.
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Khi kéo dai thoi gian phan tmg, hiéu suat phan
tng cing tang cao. Tuy nhién, thoi gian phan tng
qua dai c6 kha nang gay phan hiy lignin,
hemicellulose dan dén viéc thu hoi khoé khan [18].
Theo Liu va cs (2018) [11], lwa chon 4 gio la
khoang thoi gian thich hop cho qua trinh nay, co
sur khac biét so voi két qua trong nghién ctru nay la
3 gio. Nguyén nhan 1a do su khac biét vé ban chat
cau truc cellulose ctia nguyén liéu dan dén thoi
gian phan tng véi gdoc ming tay ngan hon véi vo
budi.

05 °
é L a a
< 04 £ ) - =
203
£ 02
3
0,1
_g‘.
:
60 120 180 240 300

Thei gian (phat)

Hinh 5. Anh hudng ctia thoi gian phan tmg (phut)
dén khoi luong cellulose thu nhan

Ghi chu: Céc chir cdi in thuong khdc nhau thé
hién céc gid tri trung binh cua khoi luong cellulose
khéc nhau co nghia (p<0,05).

3.3. Diéu ché MCC tir cellulose thu nhan tir
gdc ming tay

biéu kién tién xit Iy dé thu bot cellulose tho 1a
ti 1é bot/dung dich NaOH: 1/30 g/mL; nong do
NaOH: 6% (w/v); ti le H,0,/dung dich NaOH: 0,9%
(v/v); nhiét d@o: 80°C; thoi gian: 120 phut. Véi cac
diéu kién tién xt ly nay, hiéu suat thu hoi cellulose
1a 42 +0,01%.

Bot cellulose tho duoc tinh sach va xt ly tao vi
tinh thé bang dung dich HCI 6%. Mau bot cellulose
vi tinh thé va mau cellulose tho duoc phan tich phd
hong ngoai FTIR, két qua thu dugc thé hién & hinh
6. O dai budc song tir 1.600 - 1.500 cm™ 1a dai buodce
song dic trung cho lignin, phd ctia mau cellulose
tho (AS - CC) va cellulose vi tinh thé (AS - MCC)
déu xuat hién nhiéu mai véi cuong do khac nhau.
Trong d6, & mau AS - CC cho cudng do cac mii
trong viing nay cao nhat cho thay qua trinh kiém
hoa van chua loai bo duoc toan bo hemicellulose
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va lignin. Mau AS - MCC van con rat nhiéu mii
xuat hién trong dai buoc song tir 1.600 - 1.500 cm?
so voi pho FTIR cia mau MCC theo TCVN 11921-
1:2017 [19] va mau cellulose vi tinh thé theo
nghién ctru ctia Kian va cs (2020) [10]. Chinh vi
vay, mau AS - MCC véi két qua chup phé FTIR &
trén van chua phai 1a mau t6i wu thu nhan duoc,
can c6 thém nhimng nghién ctru dé t6i wu qua trinh
vi tinh thé hoa.

— et AS - MCC

[ - 1rr’ I Jh.

Y /

Transmittance (%)

s SN e AS -CC
]

500 1.000 1.500 2.000 2.500 3.000 3.500 4.000

Wavelength (cm?)

Hinh 6. Phd FTIR ctia miu bt géc ming tay tho
(AS - CC) va cellulose vi tinh thé (AS-MCC)
Bang 2. So sanh cuong d6 mii 1.430 cm™ va tinh chat
chirc niing gitta ASMCC va bt gdc miing tay tho

Tinhchgt | DOt&ocmang | oo
tay tho
Cuong do Vira Manh
Khdnang hit | g o (030 | 6124 0,08
nuoc (%)
Kha nanghdt |77 060 | 5184 0,06°
dau (%)

Ghi chu: Céc chir cdi in thuong khdc nhau thé
hién cdc gid tri trung binh khac nhau co nghia
(0<0,05); AS-MCC: Cellulose vi tinh thé.

Mii 1.430 cm™ dac trung cho lién két CH, doi
xtng trong C6 va vung tinh thé. Cuong do mai
cang lon ching t6 vung tinh thé cang nhiéu [1].
Theo két qua FTIR, mau AS — MCC cho cuong do
mii nay manh, phu hop voi két qua mau AS -
MCC c6 @0 két tinh cao nhat. Két qua & bang 2
cho thdy, kha nang hut nudc cia MCC thu nhan
duoc thap hon c6 y nghia thong ke (p < 0,05) so
voi mau bot goc mang tay nguyén lieu. Tuong tu,
kha nang hat dau cta MCC thu nhan dwoc ciing
thap hon c6 y nghia thong ke (p < 0,05) so voi mau
bot goc mang tay nguyén lieu. Co thé trong qua
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trinh thiy phan, tinh sach da lam thay ddi cau truc
bé mat cta hat nguyeén liéu va loai bé mot phan cac
chat c6 chtta nhom acyl nén lam giam kha nang
hap thu nudc va hap thu dau.

4. KET LUAN

Thanh phan hoéa hoc ctia bot goc mang tay c6
ham luong xo khong tan cao (67,9%) cho thay,
nguyén lieu goc mang tay 1a c6 tiém nang va viéc
diéu ché MCC tir goc mang tay 1a kha thi. Diéu
kién phan tng dé thu duoc khoi luwong cellulose
nhiéu nhat bao gom: Ti 1é bot/dung dich NaOH:
1/30 g/mL; nong d0 NaOH: 6% (w/v); ti le
H,0,/dung dich NaOH: 0,9% (v/v); nhiét do: 80°C;
thoi gian: 120 phut. Dé hoan thién hon vé san
phdam MCC tir bot goc mang tay va ung dung
trong cac san phdm thuc phdm cong nghiép, can
c6 thém cac nghién ciu khao sat qua trinh tinh
sach dé lua chon diéu kién t6i vu cho qua trinh
loai bé hemicellulose, lignin nhung khong lam
bién tinh cau tric cellulose.
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Summary

Agricultural by-products rich in cellulose, such as cotton shoots, corn stalks, bagasse and rice
husks, are currently utilized in various applications, including producing food additives and
extracting biological compounds. This study used by-products from asparagus roots to extract
cellulose for functional food applications. The analysis revealed that the chemical composition of
the asparagus root powder contained 73.7% fiber, with 67.9% insoluble fiber and 5.8% soluble fiber.
The optimal reaction conditions for obtaining the highest cellulose mass involved the use of
asparagus roots powder/NaOH solution, the concentration of NaOH, H,0,/NaOH solution ratio,
temperature, and time were 1/30 g/mL, 6% (w/v), 0.9% (v/v), 80°C and 120 minutes, respectively.
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TO1 UU HOA THANH PHAN TAO CHE PHAM PHU MANG
TU HON HOP SAP ONG, SAP CO VA CARBOXYMETHYL
CELLULOSE (MW - CMC) BEN HIEU QUA BAD QUAN
QUA CHANH LEO TiM

Nguyén Sang”*, Pham Anh Tu4n?, Tran Thi Thu Hoai®

! Nghién cutu sinh Vién Co dién nong nghiép va Cong nghé sau thu hoach

“Vién Co dién nong nghiép va Cong nghé sau thu hoach

"Email- nguyensang78vn @gmail.com

TOM TAT

Muc dich cta nghién ctru nay 13 thuc nghiém da yéu t6 va toi wu hoa thanh phan tao ché pham tir
hon hop sap ong, sap co va carboxymethyl cellulose (MW - CMC) dén hiéu qua bao quan qua
chanh leo tim tréng tai tinh Son La. Ké hoach thuc nghiém st dung mo hinh quy hoach ctia Box -
Behnken voi 3 bién doc lap tuong tmg mién thuc nghiém: Ty 1é sap ong (1,5 - 2,5%), ty 1é sap co (0,6 -
1,2%) va ty lé carboxymethyl cellulose (0,4 - 0,8%). Cac ham muc tiéu danh gid hiéu qua bao quan
qua chanh leo gdm: Hao hut khéi luong (%), ham luong vitamin C (mg/100 g) va chat luong cam
quan (diém). Xtrly s6 lieu thuc nghiém va t6i vu héa st dung thuét toan ham mong doi bang phan
mém Design - Expert 7.1 véi muc tiéu ty 1é hao hut khoi luong thap nhét, ham Iuong vitamin C va
chat lwong cam quan cao nhat, twong tmg hé s6 quan trong 5/5, 4/5, 5/5. Két qua da xac dinh
duoc thong s6 cong nghe toi wu voi ty 1é sap ong 2,28%, sap co 1,04% va carboxymethyl cellulose
0,68%, trong tng muc tiéu dat duoc ty 1¢ hao hut khoi luong 2,15%, ham luong vitamin C 23,36
mg/100 g (t6n that 17,36% so voi nguyén lieu ban dau) va chat luong cam quan dat 17,57 diém &
diéu kién bao quan lanh 5 + 1°C, @6 4m 90 + 2%, thoi gian bao quan 56 ngay.

Tt khéa: Sdp ong, sdp co, carboxymethyl cellulose, ché pham tao mang, t07 wu hoa, bao quan qua

chanh leo tim.

1. DAT VAN BE

Cay chanh leo (Passiflora edulis) phan bo &
vung nhiét déi va can nhiét doi caa chau My, chau
A va chau Phi. Tren 90% loai Passiflora spp. duoc
trong & chau My, trong d6 Brazil va Colombia
chiém khoang 30% [1, 2]. Viet Nam c6 dién tich
chanh leo khoang 9,5 nghin ha, san luong 188,9
nghin tan, cht yéu la gidng chanh leo tim (chiém
trén 95%), tap trung tai cac vung Tay Nguyeén,
trung du mién nui phia Bac va Bac Trung bo [3].

Chanh leo la loai qua chin sau thu hoach,
cuong do ho hap va muc san sinh khi ethylene phu
thugc vao do chin va nhiét do bao quan. Két qua
nghién cttu ctia Paull va Chen (2004) [4] cho thay,
bao quan chanh leo tim & nhiét do 5 - 25°C thi co
cuong do ho hap khoang 29 - 349 mg CO,/kg.h.
Khi giam nhiét do tir 20°C xuong 10°C thi cuong
do ho hap giam gan 50% [5]. Khi bao quan & 20°C

thi mttc san sinh khi ethylene ciling ting theo nhiét
do bao quan va phu thuoc vao do chin sau thu
hoach tir 221,26 - 505,35 ul C,H,/kg.h. Hao hut
khoi luong khi bao quan chanh leo tim theo nhiét
do va thoi gian tuong ung la 26,84% (20°C, 30
ngay) va 8,8% (8°C, 21 ngay) [6, 7].

Ché pham phtt mang 1a mot trong nhimng ky
thuat tién tién dé kéo dai thoi gian bao quan rau
qua, nho tao ra méi truong vi khi hau (O,, CO,, do
am) nham tc ché cuong do ho hap, san sinh khi
ethylene, ngan can sy mat nudc va nhimg tac dong
gay hai khac nhw: Anh sang, vi sinh vat [8]. Theo
Zhang va cs (2019) [9], bao quan qua chanh leo
tim bang mang PLA/PBAT (Axit lacticpoly véi
butylene mang blend adipate-co-terephthalate) &
nhiét @6 20°C va 70 - 75% RH trong 21 ngay thi ty lé
hao hut khoi luong 1a 15%, chi s6 co ngot 1a 3,8, do
ctmg 15N, duong téng 6,3%, axit tong so 28 g/kg,

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2024 51



KHOA HOC CONG NGHE

vitamin C 12,5 mg/100 g va muc tén that 33,5%.
Két qua nghién cttu bao quan qua chanh leo tim
bang mang phu chitosan trong thoi gian 12 ngay, &
nhiet do 28°C, do 4m 85% RH cta Xingyan va cs
(2022) [10] cho thay, ty le hao hut khoi luong thap
(20%) va c6 tac dung duy tri ham luong vitamin C
tot nhat (6,1 mg/100 g). Két qua nghién cttu cta
You va cs (2022) [11] cho thdy, bdo quan qua
chanh leo tim bang xtr Iy 1 ul/1 1- MCP két hop véi
chitosan trong thoi gian bao quan 25 ngay, ¢ 4°C
thi mang phu chitosan 1% (w/v) két hop 1 - MCP
(1-Methylcyclopropene) han ché do co ngot, gidm
cuong do ho hap va hao hut khoi luong 1a 13,11%.
Ngoai ra, con c6 kha niang tc ché su giam hoat
dong cua peroxidase (POD) va ascorbate
peroxidase (APX). Két qua nghién cttu bdo quan
chanh leo tim bang pht mang gel 16 h¢i, gum
arabic, chitosan, natri alginate va carboxymethyl
cellulose & nhiét @ bao quan lanh 8 + 1°C trong 25
ngay ctia Mohamed va cs (2022) [12] cho thay,
phtt mang chitosan 2% hao hut khéi lwong it nhat,
19,53%, vitamin C 19,81 mg/100 g (mtc tén that
30%), do cung 15,21 N.

Nhim cai thién chtrc ning cta ché phdm tao
mang pha tng dung trong bao quan qua chanh leo
tim dé ty 1é hao hut khoi luwong thap nhat, chat
luong cam quan va ham lwong vitamin C cao nhat
nghién ctru “707 wu hda thanh phan tao ché phim
phi mang tir hon hop sdp ong, sap co va carboxy
methyl cellulose (MW - CMC) dén hiéu qua bao
quan qua chanh leo tim”1a rat can thiét.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén, vat lieu

- Chanh leo tim (Passiflora edulis Sims) dugc
trong tai huyén Moc Chau, tinh Son La (vi do
20°51 B, kinh d6 104°37 b, & @6 cao 1.050 m so véi
muc nudc bién). Cay chanh leo tim trong 2 nam
tudi duoc thu hoach & do chin 3 (mau tim khoang
75% bé mat vo qud), lua chon qua cé kich thudc
déng déu, khong khuyét tat va tén thuong co hoc.
Thoi diém thu hai vao thang 5 nam 2023 va 2024
vao budi sang (7:00 - 8:00 gio), qua duoc dong
trong thung x6p, méi lop qua 16t mot lop gidy bao
va van chuyén vé Bo6 mon Bao quan, Vién Co dién
noéng nghiép va Céong nghé sau thu hoach trong

thoi gian khong qua 10 gio, ton trit mau & nhiet do
10 + 1°C, do 4m 90 + 2% dé tién hanh thi nghiém va
phan tich.

- St dung so ché xit ly nguyén liéu: Axit
propionic (C;H0,) 99,5% cua Dc.

- Stt dung diéu ché ché phidm tao mang gom:
Sap ong va sap co cua Science Union (Thai Lan);
carboxymethyl cellulose sodium salt (CMC) ctua
Oxford (An Po); axit palmitic - CH;(CH,),,COOH
98% va axit oleic - C;gH;,0, (MWt 282,47 g/mol)
ctua Merck (Ptic); ammonium hydroxide (NH,OH)
30,3% cua Baker (My); silicon antifoaming (30%
w/w silicon) nonionic, 500 ml ctia Oxford (An Po).

2.2. Phuong phap nghién ctru

2.2 1. Phuong phap tao ché pham

Dinh luong ty 1é sap ong va sap co theo ké
hoach thuc nghiém phai tron voi 100 ml nudc cat
- gia nhiét dén 90 + 1°C, khudy déu 10 phut -
b6 sung CMC theo ty lé thuc nghiém, khudy déu 5
phut = bd sung chat phu gia gdm axit palmitic 1%,
axit oleic 6%, ammonium hydroxide 0,64%, chat
chong bot 0,4% va khudy déu 5 phut > dong hoa
voi toc @0 21.500 vong/phut trong thoi gian 20
phut = ché pham MW - CMC.

2.2.2. Phuong phadp so ché, xit ly phit mang va
bdo quan quad chanh leo

Lua chon cac qua chanh leo c6 kich thudc va
ngoai hinh dong déu, lam sach so bo bang nudc,
tiép theo duoc xtt Iy ndm bénh bang dung dich axit
propionic 0,45% trong thoi gian 3 phut [13], d€ rao
nudc trude khi tién hanh phtt mang. Tién hanh
theo ké hoach thuc nghiém goém 15 thi nghiém,
khoi luong 1.000 + 10 g/mau, 3 mau/thi nghiém
duoc bao quan bang td lanh 4m & nhiét do 5 + 1°C,
do 4m 90 + 2%.

2.2.3. Phuong phdp quy hoach thuc nghiém da
Yyéu to

Ké hoach thuc nghiém da yéu t6 qua trinh
bdo quan qua chanh leo bang ché phidm phu
mang MW - CMC duoc tién hanh theo quy
hoach thuc nghiém ctia Box - Behnken véi 3
bién doc lap duoc ma héa (Bang 1) twong tng
mién bién thién: Ty 1é sap ong X, (1,5 - 2,5%); ty
lé sap co X, (0,6 - 1,2%); ty 1é carboxymethyl
celluolose X; (0,4 - 0,8%). Cac ham muc tiéu
gom: Hao hut khéi luong Y, (%), ham lwong
vitamin C Y, (mg/100 g), chat lwong cdm quan
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Y, (diém). Giai bai toan t6i vu bang phuong phap
chap muc tiéu theo thuat toan “Ham mong doi”

duoc dua ra boi Derringer va Suich (1980) [14].

Béang 1. K& hoach thic nghiém theo bién ma hoa va bién thuc

L Mic
Bién so Ky hiéu | Don vi
-1 0 +1
Ty 1é sap ong X, % 1,5 2,0 2,5
Ty 1é sap co X, % 0,6 0,9 1,2
Ty 1é carboxymethyl cellulose (CMC) X, % 0,4 0,6 0,8

224 Xdc dinh ty Ié hao hut khoi lirong qua
chanh leo trong thoi gian bdo quan

x 100%

m; — M,

Ty 1é hao hut =

my

Trong do6: m, 1a khoi luong mau qua chanh leo
ban dau (g); m, 1a khoi lwong mau chanh leo sau
qua trinh bao quan (g).

2.2.5. Xac dinh ham luong vitamin C

Theo TCVN 8977:2011 [15]: Vitamin C duogc
chiét ra khéi mau phan tich biang dung dich axit
metaphosphoric. Dung dung dich khir dé chuyén
axit ascorbic L(+) da khtt hydro thanh axit
ascorbic L(+). Ham luong axit ascorbic L(+) téng
s6 dugc xac dinh biang HPLC c6 detector UV &
budc song 265 nm.

2.2.6. Danh gi4 chat rong cam quan

Dua trén co s&¢ TCVN 3215 - 79 va TCVN
3216:1994 [16, 17] bang lap hoi dong cham diém:
Tién hanh cac budc thong nhat thuat ngt mo ta,
huén luyén hoi dong véi 4 chi tiéu danh gia gém
mau sic va trang thai vé qua, mui va vi thit cia qua
chanh leo. Cac chi tiéu duwoc danh gia riéng ré
bang mo ta déi voi mau sic, trang thai va thir ném
vOi mui va vi theo thang 5 diém, diém cao nhat 1a
5, diém thap nhat 1a 1. Vi dic tinh cta qua chanh
leo dé bi mat nuéc dan dén bién déi trang thai do

nhan vd, mat khac cuong do ho hap lon qua dan
dén toc do gia hoa nhanh lam bién ddi mau sic v
qua, trong khi tc ché cuong do ho hap qua dan
dén hién twong ho hap yém khi va gay nén bién
d6i mui vi thit qua lam giam chat luong cam quan.
Nguyeén tic cham diém dua trén hé s6 quan trong
theo mic d6 wu tiéen (HSQT): Trang thai (1,2),
mau sac (1,0), mui (0,9), vi (0,9). Mtc xép loai
theo tong diém: Tot (18,2 - 20,0), kha (15,2 - 18,1),
trung binh (11,2-15,1), kém <7,1.

2.3. Phuong phép xtt ly s6 liéu

Stt dung phan mém Excel SPSS 18 dé phan
tich va xtt ly thong ké. Xit ly so lieu thuc nghiém
da yéu t6 va toi uvu hoa st dung thuat toan ham
mong doi bang phan mém Design-Expert 7.1 [14,
18].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thurc nghiém da yéu t6

S6 lieu thuc nghiém da yéu to dugc duoc xtt ly
thong keé va téng hop tai bang 2.

Tién hanh xt ly s6 lieu bing phin mém
Design - Expert 7.1, phan tich ANOVA kiém tra su
c6 nghia cta cac hé s6 hoi quy va su twong thich
cua cac mo hinh thuc nghiém twong tng 3 ham
muc tieu (Y, Y,, Y,) duoc tong hop tai bang 3.

Bang 2. Téng hop két qua thuc nghiém da yéu to

STT X, X, X, Y, Y, Y;
1 1,5 0,9 0,8 3,67 21,35 16,24
2 2,9 0,6 0,6 4,48 20,57 15,63
3 2,9 1,2 0,6 1,86 23,45 16,11
4 2,9 0,9 0,4 4,11 21,32 16,26
5 2,0 1,2 0,4 4,64 22,07 16,62
6 1,5 1,2 0,6 4,12 22,24 15,98
7 2,0 0,9 0,6 3,07 22,76 17,94
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8 2,0 0,6 0,8 4,76 21,28 15,43
9 1,5 0,6 0,6 5,23 20,83 13,79
10 2,0 0,9 0,6 3,28 22,81 17,79
11 2,0 0,9 0,6 3,11 23,12 18,05
12 2,9 0,9 0,8 2,08 22,73 16,55
13 1,5 0,9 0,4 4,34 21,27 14,89
14 2,0 0,6 0,4 5,52 20,07 14,68
15 2,0 1,2 0,8 2,59 22,36 16,17
Bang 3. Két qua phan tich héi quy cic ham muyc tieu Y, Y,, Y
Nguén goc Ham Y, Ham, Ham Y,
Chuin F Giatrip | ChudnF | Giatrip | ChudnF | Giatrip
Mo hinh 35,74 0,0005 27,11 0,0010 40,83 0,0004
A 55,82 0,0007 12,43 0,0168 30,95 0,0026
B 110,00 0,0001 119,47 0,0001 66,49 0,0005
C 72,65 0,0004 19,74 0,0067 8,74 0,0316
AB 10,91 0,0214 9,48 0,0275 13,59 0,0142
AC 8,85 0,0310 7,76 0,0386 5,22 0,0711
BC 7,96 0,0370 3,63 0,1150 6,69 0,0490
A? 0,060 0,8160 13,24 0,0149 89,90 0,0002
B? 45,05 0,0011 29,27 0,0029 135,38 <0,0001
C? 12,82 0,0159 39,13 0,0015 43,60 0,0012
Khong twong thich 6,34 0,1394 1,83 0,3724 4,60 0,1838
He so xac dinh R 0,9847 0,9799 0,9866
He s6 diéu chinh R%,; 0,9571 0,9438 0,9624
He s6 du bao R%,.4 0,7751 0,7525 0,8086

Két qua phan tich héi quy ctia cac ham Y, Y,
va Y; (Bang 3) tuong ung F - value la 37,74; 27,11,
40,83 (p < 0,05) cho thay, cac mo hinh déu co y
nghia théng ké véi do tin cay lan luot 1a 99,95%;
99,90%; 99,96%. Thong qua hé s6 hoi quy duoc
kiém dinh boi chuin F cho thay, chi c6 3 hé so A?
(Y), BC (Y, va AC (Y;) khong cé y nghia vé
thong ke (P > 0,05), con lai tat ca cac hé s6 hoi quy
déu c6 nghia vé thong ke (P < 0,05). Mat khac,
chuin F cta 3 ham Y,, Y, va Y; 1an luot 1a (6,34;
1,83; 4,6) voi P > 0,05 cho thay su khong tuwong
thich ctia cac mo hinh déu la khong c6 nghia. Hé
so xac dinh (R% ctia 3 mo hinh 1an luot 1a: 0,9847;
0,9799; 0,9866 tuong ung mo ta 98,47%; 97,99%;
98,66% su thay déi cia cac ham muc tieu Y, , Y, va
Y, phu thudc vao céac bién doc lap. Trong khi hé so
du bao Pred R - Squared ctia cac ham Y,, Y, va Y,
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lan luot 1a 0,7751; 0,7525; 0,8086 1a twong thich voi
hé s6 diéu chinh Adj R - Squared, tuong tng
0,9571; 0,9438; 0,9624.

3.1.1. Khao sat s bién thién cua ham hao hut
khoi lrong (Y,)

Phuong trinh hoi quy ham Y, theo bién coded
duoc ma hoa (1a) va theo bién thuc (1b)

Y, =3,15-0,6A - 0,85B - 0,69C - 0,38AB -
0,34AC - 0,32BC- 0,029A°+ 0,8B"+ 0,43C" (12)

Y, = 9215 + 3,564X, - 10,533X, - 4,581X; -
2,516X,X, - 3,4X,X; - 5,375X,X; - 0,1166X,* + 8,87X,?
+10,6453X,2 (1b)

Hinh 1 (2D) va cac hé s6 héi quy ctia phuong
trinh (1a) cho thay, ty 1é sap co (B) 1a yéu t6 co
anh huodng 1on nhat, tiép theo 1a ty le CMC (C) va
cudi cung la ty lé sap ong (A) dén ty 1é hao hut
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khoi luong ctia qua chanh leo trong qua trinh bao

Design£ xpert® Sofvare Su bien déng

Hao hut khdi lgng 56 —
* Hao hyt khdi lvong

Cac yéu o thuc t&
A: Ty |&sdp ong =2,0
B: Ty |& sdp co = 0,90
C: Ty |6 CMC = 0,60

465

275

Hao hyt khéilugng

-1 050 0 050 1

D6 |&ch so véi diém tham chi€u (theo don vi m4 hoa)

Design-Expert® Software

X1=A: Ty lé sép ong
X2=C: Ty 18 CMC

Y&u 6 thue té
B:Tylésipco=090

C:Ty 18 CMC d

B
o

e A: Ty 1 sép ong

quan.

Design £ xpert® Software

Hao hyt khdi lugng

i tri dyf doan

¥1=A: Ty |& sdp ong
X2=8:Ty & sdp co

Y&u 18 thuc t&€
C: Ty & CMC = 0,60

Hao hut khéi lwgng

B: Ty I& sap co
05

A: Ty & sdp ong

Design-Expert® Software

Hao hyt khdi lugng

m trén gid tri dv doan

X1=B: Ty l&sdp co

X2=C:Tylécme

Yéu t6 thuyc té
A: Ty & sap ong = 2,00

C:Ty 13 CMC S

Hinh 1. Biéu dién quan hé 2D va 3D giira cAc yéu t6 thuc nghiém véi ham muc tiéu Y,

Khi c6 dinh 2 bién A, C tai tam (0) va tang B tur
-1 dén 0 thi hao hut khoéi lwong lién tuc gidm manh
vatr 0 dén +1 thi toc do gidm cham. Tuong tu khi
c6 dinh A, B (0) va tang C thi quy luat gan giong
nhu doi voi B, diéu nay chimg to sap co va CMC
déu c6 kha niang can trd su su tham hoi nudc
nhung sap co cé stc can manh hon. Piéu nay la
phu hop voi két qua nghién ctru cia Baldwin va cs
(2011), Bugarski va cs (2008), theo d6 dac tinh
ctia sap co twong doi ky nudc va co kha nang ngin
viéc mat nudc cao [19, 20]. Trong khi theo CMC
la dan xuat cta cellulose v6i cac nhom
carboxymethyl  (-CH,COOH) dang  natri
monochloroacetate CICH,COONa tao nén khung
cellulose 1a chat diéu chinh do nhot, tao dac va on
dinh nhi tuong [21, 22] co thé do dac tinh nay cta
CMC & dang nano lién két voi cac hat sdo co va
sap ong tao rao can lam giam cuong do ho hap va
dan dén giam hao hut khoi luong. Khéo sat ti€p
theo khi B, C (0) va tang A tir-1 dén +1 thi hao hut
khoi luong cé xu huéng giam lién tuc gan nhu
tuyén tinh. Theo Navarro va Abbasi (2011), Shahid

va cs (2011), sap ong c6 kha nang lam giam cuong
do ho hap cua trai cay, dan dén han ché su hao hut
khoi luong va ting thoi han bao quan [23, 24].
biéu nay cho thiy sap ong dong vai tro nhu mot
vat lieu nén lién két voi cac hat sap co va CMC tao
ra 16p mang vira c6 kha nang can khi va hoi nuéc,
tuy rang muc anh huéng thap hon sap co va CMC.

3.1.2. Khdo sat sir bién thién cua ham vitamin
Cc X2

Phuong trinh héi quy ham Y, theo bién coded
da duoc ma hoa (2a) va theo bién thuc (2b):

Y, =229 +0,3A + 0,92B + 0,37C + 0,37AB +
0,33 AC - 0,23BC- 0,45A™ 0,67B™ 0,78C" (2a)

Y, = 3,89 + 3,628X, + 13,891X, + 21,95X; +
2,45X,X, + 3,325 X, X, - 3,791X,X; - 1,8X,? - 7,467X,% -
19,427X.2 (2b)

Hinh 2 (2D) va cac hé s6 hoi quy ctia phuong
trinh (2a) cho thay, ty 1é sap co (B) 1a yéu to co
anh hudng lon nhat, tiép theo 1a ty 1¢ CMC (C) va
cudi cung la ty le sap ong (A) dén ham luong
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vitamin C cua thit qua chanh leo trong qua trinh

Design-Expert® Software Sy bién déng

Ham Iwging Vitamin C B2

¢ Ham lwong Vitamin C

Cacy8u td thyc t&
ATy lésdpong=2,0
B: Ty & sdp co=0,90
C: Ty l& CMC=0,60

22,625 —

21,75 =

20,875 —

Ham luvgng Vitamin C

T T T T T
-1 050 0 050 1

D6 léch so vai diém tham chiu (theo don vi m3 hda)

Design-Expent® Software

Ham luiging Vitamin C
» C3cdiém thiét k& ndm trén gid tri dw dodn
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Ham lwong Vitamin C
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Hinh 2. Biéu dién quan hé 2D va 3D giira cAc yéu t6 thuc nghiém véi ham muc tiéu Y,

Khi c6 dinh 2 bién A, C tai tam (0) va tang B tir
-1 dén 0 thi ham luong vitamin C tidng manh, ti€p
theo tir 0 dén +1 thi c6 xu huéng ting cham dan.
Tuong tu khi c6 dinh 2 bién A, B (0) va tang C tu -
1 dén +1 thi quy luat bién thién ctia ham vitamin C
gan giong nhu doi véi bién B, tuy rang toc do tang
ham luong vitamin C c¢6 xu huéng cham hon.
Trong khi c6 dinh B, C (0) va tang A tit-1 dén 0 thi
ham lwong vitamin C c6 xu huéng ting voi toc do
cham dan déu, tiép theo tir 0 dén +1 thi ham luong
vitamin C gan nhu khong ting va c6 xu huwong
giam cham. Tir két qua khao sat nay cho thay, ham
lwong vitamin C ty 1é thuan véi ty 1é sap co va
CMC, diéu nay duoc ly gidi ngoai kha nang ngin
ngtra st mat nuoc con c6 kha nang rao can khi lam
giam cuong do ho hap va téc do phan tng oxy hoa
nén c6 thé duy tri ham luong vitamin C & mitc cao.
Trong khi su thay ddi ty le sap ong khong c6 anh

hudng nhiéu dén ham luong vitamin C, diéu nay
ching t6 sap ong it c6 kha nang tao rao can khi so
voi sap co va CMC, tuy vay sap ong c6 thé dong
vai tro nhu mot vat lieu nén dé tao nén su 6n dinh
cta ché phdm tao mang.

3.1.3. Khdo sdt sw bién thién cia ham chat
lirong cam quan (Y3)

Phuong trinh hoi quy Y, theo bién coded da
duoc ma hoa (3a) va theo bién thuc (3b):

Y, = 17,93 + 0,46A + 0,67B + 0,24C - 0,43AB -
0,26AC - 0,3BC - 1,14A" - 1,4B° - 0,8C” (3a)

Y, =- 3577 + 23,38X; + 39,02X, + 34,925X; -
2,85X,X, - 2,65X,X; - 5X,X; - 4,578X,% - 15,606X,” -
19,927 X, (3b)

Hinh 3 (2D) va cac he s6 hoi quy cta phuong
trinh (3a) cho thay, ty 1é sap co (B) 1a yéu t6 co
anh huong lon nhat, tiép theo 1a ty 1é sap ong (A),
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Hinh 3. Biéu dién quan hé 2D va 3D giira cAc yéu t6 thuc nghiém véi ham muc tiéu Y,

Khi c6 dinh 2 bién A, C tai tam (0) va tang
bién B, twong tu khi c6 dinh C, B (0) ting bién A
va co dinh A, B (0) tang bién C trong khoang tir -1
dén 0 thi ca 3 bién B, A va C déu c6 xu huéng tang
chat luong cam quan. Trong khi ti€p tuc tang B, A,
C trong khoang tir 0 dén 1 thi chat luong cam quan
taing cham va c6 xu huéng giam dan voi mic anh
huéng manh hon 1an luot 1a cac bién B, A, C. T
két qua khdo sat nay cho thay, ca 3 thanh phan sap
co, sap ong va CMC déu c6 anh huong chung dén
chat luong cam quan theo xu hudng khi ting ty lé
thanh phan thi chat luong cam quan ting dat dén
diém cuc dai thi bat dau giam. Diéu nay c6 thé ly
giai, khi tang ty 1é sap co, sap ong va CMC déu co
tac dong twong ho 1an nhau lam giam cuong do ho
hap, giam hao hut khai luong qua, dan dén trang

thai vo qua khong co6 hién tuong co ngoét, nhan vo
nén diém cam quan ting, tuy vay ti€p tuc tang ty lé
sap co, sap ong, CMC thi kha nang tao rao can khi
16n hon c6 thé xay ra hién tuong yém khi dan dén
gay nén mui, vi la 1am giam diém chat luong cam
quan.

3.2. Téi vu hoa qua trinh bdo quin qua chanh
leo bang ché ph4m phtt mang MW - CMC

Két qua thuc nghiém da yéu t6 cho thay, su
bién thién cua cac yéu to thuc nghiém thong qua
su thay déi cac thuoc tinh co lién quan dén cac
ham muc tiéu theo chiéu huéng mong mudn va
nguoc lai 1a diéu kién rang buoc duoc thé hién &
bang 4.

Bang 4. Diéu kién rang buéc ctia cic yéu t6 va muc tiéu thuc nghiém

Yéu t6 va muc tieu Muc tiéu mong doi Heé s6 quan trong
Ty 1é sap ong (%) 1,5- 2,5 He s6 quan trong 4/5
Ty 1é sap co (%) 0,6-1,2 He s6 quan trong 5/5
Ty le CMC (%) 0,4-0,8 Heé so quan trong 5/5
Ty lé hao hut khéi luong (%) Gia tri nho nhat He s6 quan trong 5/5
Ham luong vitamin C (mg/100 g) Gia tri 16n nhat Heé s6 quan trong 4/5
Chat luong cam quan (diém) Gia tri 16n nhat Heé s6 quan trong 5/5

Thong qua hé s6 quan trong theo mttc do anh
hudng cta cac yéu to thuc nghiém duogc lua chon
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wu tién: Ty 1é sap ong (4/5), ty 1é sap co (5/5), ty
le CMC (5/5). Déi voi cac ham muc tiéu thi wu
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tien. Ty 1é hao hut khéi luong va chat luong cam
quan (5/5), trong khi ham luong vitamin C duoc
chon voi mtrc vu tién thap hon (4/5).

Tién hanh xt ly s6 liéu t6i vu hoa bang phan
mém Design - Expert 7.1, két qua da xac dinh
duoc ty 1é thanh phan t6i wu véi sap ong 2,28%, sap
co 1,04% va CMC 0,68%, twong tng muc tiéu dat
duoc ty 1¢ hao hut khéi luong 2,15%, ham luong
vitamin C 23,36 mg/100 g, chat luong cam quan
dat 17,57 diém. Tuong ng muc tiéu mong doi dat
duoc: Ty 1é sap ong, sap co va CMC dap tng 100%
st mong doi, trong khi ty 1&é hao hut khoi luong,
ham lwong vitamin C va chat luong cam quan dap
ung 92,06%, 97,38% va 88,96% su mong doi, tong
hop muc tieu chung déap tng 92,74% su mong doi.

S

Hinh 4 12 mau pht mang MW - CMC sau 56
ngay bao quan (b) ¢ cong thic tot nhat vé trang
thai va mau sic vo qua khong cé su bién déi dang
ké so voi mau nguyén liéu ban dau (a), twong tng
phan thit qua (d, e) ciing quan sat thdy khong cé
su khac biét. Trong khi mau d6i chimg khong phu
mang (& cung diéu kién bdo quan 5 + 1°C, 3o 4m
90 + 2%) chi dén ngay thwr 32 thi trang thai va mau
sic vO qua gidm manh. Két qua phan tich so sanh
mau nguyén liéu ban dau (a) voi ché do toi wu cta
thuc nghiém da yéu to thi chat luong cam quan
giam tir 19,6 diém xu6ng 17,57 diém, ham luong
viatmin C giam tir 28,27 mg/100 g xudng 23,36
mg/100 g (mtc ton that 1a 17,36%).

a. Mau nguyén liéu ban ddu  b. Mau pht mang MW - CMC  ¢. Mau BC khong phtt mang (Ngay
thir 32)

(Phtt mang MW - CMC)

L
) ¥

d. Rudt qua nguyeén liéu ban dau
Hinh 4. Hinh 4nh miu chanh leo ngay thit 56 so véi nguyén liéu ban dau

Tién hanh thuc nghiém lai véi cac yéu to thuc
nghiém & ché do t6i uu (Ty 1é sap ong 2,28%, sap
co 1,04% va CMC 0,68%) v6i 3 mau thi nghiém &
cung diéu kién bdo quan trong thoi gian 56 ngay
(nhiét do 5 + 1°C, do am 90 + 2%). Két qua phan
tich mau vé6i 3 1an 1ap lai va ldy gia tri trung binh
tuong ung cac chi tieu dat duoc: Ty 1e hao hut khoi
lwong 2,13 + 0,04%, ham luong vitamin C 23,29 +
0,21 mg/100 g, chat luong cam quan 17,51 + 0,17
diém. So sanh gia tri thuc nghiém v6i mo hinh toi
uu thi muc sai léch khong c6 nghia (p > 0,05), diéu
nay cho thdy, moé hinh t6i wu 1a phtu hop véi thuc
nghiém. Tt két qua t6i wu nay cho thay, ché phdm
phit mang MW - CMC trong bao quan qua chanh
leo tim 1a c6 hiéu qua hon so voi cac ché pham pha
mang két hop bao quan lanh da cong bo thong qua
cac chi tiéu thoi gian bao quan, hao hut khoi luong

(Ngay thit 56)

e. Rudt qua (ngay thu 56)

va muec tén that vitamin C. Theo You va cs (2022),
qua chanh leo tim duwgc xir Iy 1 pl/1 1- MCP két
hop véi chitosan trong thoi gian bao quan 25 ngay
& 4°C ¢6 hao hut khoi lwong 1a 13,11% [11]. Két
qua nghién cttu cia Mohamed va cs (2022) cho
thay, bdo quan qua chanh leo tim bing phtt mang
chitosan 2% & nhiét do 8 + 1°C trong 25 ngay thi
hao hut khéi lwong 1a 19,53%, vitamin C 1a 19,81
mg/100 g, mtc ton that 30% [12].

4. KET LUAN

ba xac dinh duoc ty 1é thanh phan t6i vu dé
tao ché phdm pht mang MW - CMC vdi ty lé sap
ong 2,28%, sap co 1,04%, carboxymethyl cellulose
0,68% va tmg dung trong bao quan qua chanh leo
tim & nhiet do 5 + 1°C, @0 4am 90 + 2% trong thoi
gian 56 ngay voi cac chi tieu dat duoc: Ty 1é hao
hut khoi luong 2,15%, ham luong vitamin C 23,36
mg/100g (t6n that 17,36% so voi nguyén liéu ban

58 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2024



KHOA HOC CONG NGHE

dau) va chat luong cam quan dat loai kha 1a 17,57
diém.
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OPTIMIZING THE COMPOSITION FORMULATION OF COATING PRODUCTS FROM

TO EFFECTIVELY PRESERVE PURPLE PASSION FRUITS
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!PhD student Vietnam Institute of Agricultural Engineering and Post Harvest Technology
“Vietnam Institute of Agricultural Engineering and Post Harvest Technology
Summary

This research aimed to experiment with multiple factors and optimize the composition
formulation of preparations from a mixture of beeswax, carnauba wax and carboxymethyl
cellulose (MW - CMC) to effectively preserve purple passion fruit grown in Son La province,
Vietnam. The experimental design used the Box - Behnken’s model with 3 (three) independent
variables corresponding to the experimental domain: beeswax ratio (1.5 - 2.5%), carnauba wax
ratio (0.6 - 1.2%) and carboxymethyl cellulose ratio (0.4 - 0.8%). The objective functions to
evaluate the effectiveness of preserving passion fruit included: Weight loss (%), vitamin C content
(mg/100 g) and sensory quality (score). Experimental data processing and optimization used the
expectation function algorithm with Design - Expert 7.1 software, target for the lowest weight
loss, highest vitamin C content and best sensory quality, corresponding to important coefficients
5/5, 4/5, 5/5, respectively. The results of the research determined the optimal technological
parameters with a beeswax ratio (2.28%), carnauba wax ratio (1.04%) and carboxymethyl cellulose
ratio (0.68%), corresponding to the target of achieving weight loss of 2.15%, vitamin C content of
23.36 mg/100 g (17.36% loss compared to the initial raw material) and a sensory quality score of
17.57 points, storage at 5 + 1°C, 90 + 2% RH for 56 days.

Keywords: Beeswax, carnauba wax, carboxymethyl cellulose, coating formulation, optimization,
purple passion fruit preservation.
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NGHIEN CUU ANH HUONG CUA TY LE HOA BIA
BO SUNG DEN CAC DAC TiNH CHAT LUONG
CUA SAN PHAM CRAFT BEER X0AI

Nguyén Duy Tan*", Vo Thi Xuan Tuyén®

!Khoa Nong nghiép va Tai nguyén Thién nhién, Truong Pai hoc An Giang,

TOM TAT

Pai hoc Quoc gia thanh pho Ho Chi Minh

*Emalil: ndtan @agu.edu.vn

Nghién ctru duoc thue hién nham khao sat anh hudéng ctia ty 1é hoa bia bé sung (0,05; 0,10; 0,15;
0,20% w/v) dén cac dic tinh chat luong ctia san phdm craft beer xoai. Thanh phan chat luong bao
gom: Ham luong cac hop chat cé hoat tinh sinh hoc, dudng tong, axit tong, protein, ethanol, cac
thong s6 mau sic va gia tri cdm quan ctia san pham duoc phan tich. Két qua nghién cttu cho thay,
ty 1é hoa bia bé sung 0,15% w/v 1a thich hop cho qua trinh san xudt craft beer xoai. O diéu kién
toi ru nay, san phdm cé gia tri cdm quan hai hoa nhat vé mui vi (4,1 diém), mau sac (4,1 diém) va
muc do uwa thich (6,9 diém). Ngoai ra, san phdm c6 chtta cac thanh phan polyphenol 1,47 g
GAE/100 g chat kho (CK), flavonoid 0,98 g QE/100 g CK, carotenoids 0,89 mg/g CK, protein
1,76%, duong téng 69,36%, axit téng 0,44% va ethanol 4,40%. Cac thong s6 mau siac L', a", b" va AE

lan luot 1a 41,27; -4,56; 1,54; 52,33.

Tt khéa: Craft beer xo4i, cdc thong s6 mau sic, gid tri cdm quan, hop chat cé hoat tinh sinh hoc,

thanh phan hoa hoc.

1. DAT VAN DE

Bia 1a d6 u6ng cé con duoc tieu thu nhiéu nhat
trén thé gidi va 1a do uong phd bién tht ba sau
nuoc va tra [1]. Craft beer (bia tha cong) 1a loai
thirc uéng lén men duoc san xuat tir cac loai ngi
coc ndy mam say kho (malt), nudc, ndm men, hoa
bia. Trong thap ky qua, méi quan tdm ctia nguoi
tiéu dung doi voi bia tht cong da gia tang trén toan
cau, dac biet 1a cac loai bia truyén thong va bia c6
do con thap, co huong vi dic trung, cé gia tri chat
lwong va cac dac tinh cam quan doc dao [2]. Ngay
nay, nguoi tiéu dung dang tim ki€m nhing san
pham chinh hang, doc do, khac biét va chat luong
cao. Cac nha san xuat bia tha cong da dap ung
diéu nay bang viéc két hop gitta ngii coc tho hoac
nay mam, dong thoi da thay déi mui vi ctia bia
bang cach b6 sung trai cay, cay gia vi c6 mui thom
va dac tinh thdo duoc. Su quan tAm dén bia tha
cong da xuat hién & mot s6 quoc gia va doanh so
ban loai bia nay da tang nhanh hon so v6i cac loai
bia cong nghiép thong thuong [3]. O Viet Nam bia
thit cong cing duoc nguoi tieu dung dac biét la

gioi tré & cac thanh pho 16n chu y trong thoi gian
gan day.

Xoai (Mangifera indical.)) 1a loai qua giau chat
X0, vitamin A va C, cac axit amin thiét yéu va rat
nhiéu hop chat phytochemical c6 hoat tinh sinh
hoc nhu polyphenol, terpenoids, carotenoids va
phytosterol. Cac chat nay duoc tim thay trong 14,
vo cay, thit qua, vo va hat xoai, chung c6 tac dung
chong oxy hoa, chong viém, diéu hoa mién dich,
khang khuén, chong dai thao duong va chong ung
thu [4]. Thanh phan dinh duong trong 100 g xo0ai
(phan an duoc) gdm: Nudc 82,6%, lipid 0,3%, glucid
14,1%, protein 0,6%, tro 0,6%, cellulose 1,8%; ham
luong Ca 10 mg, P 13 mg, Mg 9 mg, Fe 0,4 mg, K
114 mg, Na 2 mg, Zn 0,56 mg, Se 0,6 pg, beta
caroten 445 pg, vitamin C 30 mg, vitamin K 4,2 g,
vitamin E 1,12 mg, folat 14 ug, vitamin B3 0,3 mg,
vitamin B5 0,16 mg, vitamin B5 0,13 mg [5].

Hoa bia (Humulus lupulus L.) c6 chtta chat
nhua mau vang goi 1a lupulin, chiém 10 -30% khoi
luong kho, tuy thudc vao giong hoa bia ma ham
luong tinh dau sé khac nhau [6]. Tinh dau cta hoa
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bia tao cac dac tinh vé mui vi va huong thom cho
bia va anh hudng truc ti€ép dén huong thom va vi
ctia bia. C6 nhiéu loai hoa bia voi cac dac diém mui
vi khac biét 1a do chung chira cac thanh phan tinh
dau khac nhau. Tinh dau trich ly tir hoa bia tuwoi
cht yéu 1a cac hydrocacbon terpene nhu myrcene,
o-humulene va B-caryophyllene. Cac thanh phéan
nay thay d6i tuy thuoc vao qua trinh sinh truéng,
diéu kién ché bién va phuong phap chiét
xuat. Ngoai ra, cac phan tng oxy hoa va thuy phan
Xay ra trong qua trinh bdo quan ciing lam thay déi
thanh phan va lam tang thém do phtc tap hoa hoc
[7]. Thanh phan héa hoc da duoc x4c dinh trong
hoa bia bao gom: Tinh dau, chét tao vi dang va
prenyl flavonoid, cu thé gdm: Nudc 10%, nhua 15 -
30%, tinh dau 0,5 - 3%, polyphenol 3 - 14%, duong
2%, pectin 2%, axit amin 0,1%, protein 15%, lipid 3%,
tro 8%, cellulose va lignin 40% chat kho [8]. Do vay,
nghién ctu anh hudéng cda ty lé hoa bia b6 sung
dén cac dac tinh chat luong ctia san phdm craft
beer xoai lén gia tri cAm quan, cac thong s6 mau
sic, ham luong cac hop chat cé hoat tinh sinh hoc,
cac thanh phan hoéa hoc, nong do ethanol cta san
phdm 1a rat can thiét nhim goép phan bd sung
thém thong s6 dé hoan thién quy trinh san xuat
san pham craft beer xoai.
2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Chu4n bi miu va bé tri thi nghiém

Chuan bi puree xodi St dung xo0ai Ba mau
(Giong xoai Dai Loan, duoc cung cap boi cac co so
san xuat giong & huyén Cho Lach, tinh Bén Tre)
duoc thu nhan truc ti€p tit cac ho nong dan trong
x0di ctia huyén Cho Moi, tinh An Giang (khoi
luong trai dao dong tir 250 - 500 g) dem gidm chin
trong 4 ngay & nhiét d6 phong. Xoai chin duwoc got
vo, ldy phan thit, xay min bang may xay sinh to
trong 5 phut, voi ty 1é nuéc bé sung 1/1 w/w thu
duoc puree xodi, trir dong dé lam nguyén liéu cho
nghién ctu.

Chudn bi mau nghién ctu: Moi mau nghién
ciu la 1 kg malt (loai Base malts, Chateau Munich
Light) va duoc nghién nhé. Thuc hién qua trinh
thiy phan voi ty 1é nuwoc/malt 1a 4/1 v/w. Gia tri
pH cta dich malt duoc diéu chinh dén 5,5 bang
axit lactic va b6 sung CaCl, voi nong do 85 mg/L
[9]. Tién hanh dich hoa theo cong thirc 50 - 55°C

trong 30 phut; 60 - 65°C trong 30 phuat va 70 - 75°C
trong 30 phut [10] dé thu duoc dich malt thiay
phan. Tién hanh bo sung hoa bia véi ty 1¢ khac
nhau (0,05; 0,10; 0,15; 0,20% w/v) va dun soi trong
60 phut. Sau do, b6 sung puree xoai vdi ty 1& 45%
v/w so voOi nguyén lieu malt. Khi nhiét do hon hop
dich malt, hoa bia va puree xoai xuéng khoang
40°C cho hén hop vao binh 1én men bé sung ndm
men (Fermentis Saflale-S04) véi nong do 0,2% va
tién hanh lén men & nhiét do phong 25 - 30°C
trong 5 ngay. Thu nhan mau va tién hanh phan
tich cac chi tiéu theo doi bao gdm: Panh gia cam
quan (mau sic, mui vi va muic do ua thich); do cac
thong s6 mau sac (L, a’, b"), ham lwong cac hop
chat sinh hoc (polyphenol, flavonoid va
carotenoids), thanh phan héa hoc (duong téng,
axit téng va protein) va nong do ethanol trong san
pham.

2.2. Phuong phap phan tich cac chi tiéu

- Panh gia cdm quan (mau sac, mui vi va mtrc
d6 ua thich) theo phuong phap mo ta cho diém va
thang diém Hedonic [11]. Cac thong s6 mau sic
(L', a’, b") duoc do bang thiét bi do mau Chroma
Meter (Konica Minolata, CR-400, Nhat Ban) va AE
thé hién do khac mau tong so voi dia mau doi
ching mau trang [12]. Gia tri AE duoc tinh theo
cong thuc (1):

aE= L, -L'} +la, -’} +(b, -0")
O R R

Trong do: L, a,, b, 1a gia tri do cua dia mau
do6i chirmg mau trang (blank) va L', a’, b" 1a gia tri
do ctia mau thi nghiém.

- Phan tich cac hop chat sinh hoc: Polyphenol
duoc xac dinh theo phuong phap Folin-Cioaclteu
[13], két qua thé hién 1a g duong luong axit gallic
tréen 100 g (g GAE/100 g CK); flavonoid theo
phuong phap Aluminium Chloride Colorimetric
[14], két qua thé hién 1a g duong luong quercetin
trén 100 g (g QE/100 g CK); carotenoids duogc xac
dinh theo phuong phap mo ta boi Singh va cs
(2014) [15], két qua thé hién 1a mg/g CK.

- Thanh phan héa hoc: Ham lwong protein
duoc xac dinh theo phuwong phap mo ta boi Talreja
(2011) [16], két qua thé hién 1a g/100 g CK; axit
téng duoc xac dinh biang phuong phap chudn do
voi dung dich chudn NaOH 0,1N [17]; duong téng
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duoc xac dinh theo phuong phap phenol [18]; ham
lwong ethanol duoc xac dinh theo phuong phap mo
ta boi FSSAI (2015) [19].

2.3. Phuong phap thong keé sé lieu

Céc s6 lieu sau khi thu thap sit dung phan
mém Microsoft Excel dé tinh toan, két hop voéi
phan mém Statgraphic Centurion XVI dé phan tich
phuong sai ANOVA, kiém tra muc do khac biét y
nghia ctia cac nghiém thic thong qua LSD (Least
Significant Different — Khac biét c6 y nghia nho
nhat).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia ty 1é hoa bia b§ sung dén
ham luong céc hop chat sinh hoc

Céc hop chat co6 hoat tinh sinh hoc c6 trong
thuc vat va thuc phdm an duoc rat quan trong doi
voi stc khoe ctia con nguoi. Cac hop chat tw nhién
nay nhu mot phan caa toan bo ché do an, thanh
phan hoac chat bé sung, cé thé diéu chinh nhiéu
khia canh cta strc khoe va thé chat ctia con nguoi
[20]. Cac hop chat phenolic bao gom: Terpenoid
(carotenoids va phytosterol), polyphenol, alkaloid
va cac thanh phan chua nito khac (glucosinolate),
chiém phan 16n trong cac hop chat c6 hoat tinh
sinh hoc va duoc tim thay trong cac loai thuc pham
va do uong nhu: Tra, nudc ép trai cay, ruou vang,
so ¢0 la va bia [21]. Trong nghién cttu nay, hoa bia
duoc b sung vao qua trinh san xuat craft beer

Palyphenol (g GAE Mg CK)

TF I haa bia ba sung (%)

Caratensids (mg'g CK)

— (LX) o
(o]

x0ai nham muc dich ting cudng huong vi, bén
canh do ciing lam gia ting cac hop chat sinh hoc
trong san pham. Két qua nghién ctru cho thay, khi
ting ty 1¢é hoa bia bd sung tir 0,05 - 0,20% ham
luong chat:  Polyphenol, flavonoid va
carotenoids trong san phdm déu c6 xu huong ting
va khac biet thong ké & muc y nghia p < 0,05
(Hinh 1). Cu thé, polyphenol tang 1,44 - 1,58 g
GAE/100 g CK, flavonoid ting tix 0,85 - 1,02 g
QE/100 g CK va carotenoids tang tir 0,83 - 0,90
mg/g CK. Tuy nhién, ham luong polyphenol gitta
cac mau co ty 1¢ hoa bia b6 sung 0,10 va 0,15%
cting nhu gitra 0,15 va 0,20% c6 su gia ting nhung
khong c6 su khac biét thong ke (Hinh 1a); twong
te ham luwong flavonoid gitta cac mau tir 0,10 -
0,20% co6 su gia tang nhung khong c6 sy khac biét
thong ké (Hinh 1b). Ham lugng carotenoids ciing
c6 su gia ting nhung khong c6 su khac biét thong
ké gitra 2 mau 0,15 va 0,20% (Hinh 1c). C6 su gia
ting cac hop chat polyphenol, flavonoid va
carotenoids trong san pham khi tang ty 1¢ hoa bia
b6 sung la do trong hoa bia c6 chia 3 - 14%
polyphenol [8], nhiéu loai flavonoid nhu quercetin,
rutin, kaemperol [22], ngoai ra con chita cac nhom
chat hydrocarbon, monoterpenes, terpenoid [23]
vi cac thanh phan nay sé duoc trich ly vao san
pham va polyphenol duoc chiét xuat nhiéu vi tinh
chat ua nuoc ctia chung [24].

cac

Flavenoid {g QEDMg CK)

— nns 0in [ K] .:l._\l .'II
| & |

T4 1§ hoa bia bil sung (%)

|||||

a,14 020 B

T4 1§ hoa bia b sumg (%)

Hinh 1. Biéu d6 thé hién ham lueong polyphenol (a), flavonoid (b), carotenoids (c)
trong san phim theo ty 1¢ hoa bia b sung khac nhau
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3.2. Anh huéng ctia ty 1é hoa bia b§ sung dén
cac thanh phan héa hoc ctia sin phdm

Céac thanh phan héa hoc nhu protein, axit
téng, duong téng va ethanol 1a nhitng thanh phan
rat quan trong lién quan dén chat luong ctia craft
beer. Cac protein va axit amin hién dién trong bia
c6 nhiéu vai tro chirc nang khac nhau nhu tao mau
sdc, huong vi va do 6n dinh. Viéc xac dinh cac hop
chat nito c6 trong bia 1a can thiét dé du doan thanh
phan axit amin va amin sinh hoc cta bia thanh
phdm [25]. Ham luong protein (axit amin), duong
va axit duoc hinh thanh do qua trinh thiy phan
protein, tinh bot trong malt va hoa bia b6 sung,
ciing nhu trong qua trinh lén men. Két qua phan
tich cho thdy, cac thanh phan nay c6 xu huong gia
tang khi tang ty 1é hoa bia bé sung tir 0,05 - 0,20%
va c6 su khac biét gitta cAc mau véi muc y nghia
thong ké p < 0,05 (Hinh 2). Cu thé, ham luong
duong téng tang tir 66,32 - 70,55%; axit tong ting tir
0,41 - 0,45%; protein tang tir 1,74 - 1,80%. Tuy nhién,
ham luong duong tong gitta cac mau co ty 1é hoa
bia b6 sung 0,05 va 0,10%; gitra 0,10 va 0,15% cting
nhu gitra 0,15 va 0,20% c6 su gia tang nhung khong
c6 su khac biet thong ké (Hinh 2a). Tuong tu, ham
luong axit téng gitta cac mau 0,05 va 0,10% cting
nhu gitra cac mau 0,10 - 0,20% co s gia ting nhung
khong c6 su khac biet thong ké (Hinh 2b). Ham
lwong protein ciing co su gia ting nhung khong co
st khac biét thong ké gita 2 mau 0,15 va 0,20%

g (%, CK)

Dwimg t

Protein (%, CK)

’ . 010 WS ™
)

T% I hon bia bé sumg (%)

(Hinh 2c). Theo Santos va Sousa (2022) [23],
trong hoa bia cting chira mot luong lon cac o-axit 4
- 10%, cac p-axit tir 3 - 6% va protein tir 12 - 24%. Két
qua nghién ctru ctia Koriem (2022) [22] cho thay,
hoa bia con chtta cac hop chat polysaccharide va
cac hop chat thom ¢ dang tu do hodc lién két voi
glycoside. Ngoai ra, ham luong duong con duoc
hinh thanh do qua trinh thay phan tinh bot ctaa
malt va sé cung cap co chat cho qua trinh lén men.
Vi thé khi tang ty 1é hoa bia b6 sung thi ham luong
duong téng, axit tong va protein sé thay déi theo
chiéu huéng ting nhe trong san phim. Nguoc lai,
ham luong ethanol trong san phidm c6 xu huong
giam tir 4,49 xuong 4,30% khi tang ty 1é hoa bia b
sung (Hinh 2d), diéu nay co thé 1a do trong hoa
bia co chtta rat nhiéu hop chat hoa hoc khac nhau,
nhat 1a cac hop chat tao vi dang co thé sé tc ché
st trao d6i chat cta nim men vi theo Koriem
(2022) [22] dich trich tit hoa bia c6 kha niang
khang vi khuan va nidm men. Santos va Sousa
(2022) [23] cho rang, tinh dau hoa bia va axit dang
cling c6 nhiéu hoat tinh duoc ly va sinh hoc khac
nhau nhu: Khang khuén, khang ndm, chéng ung
thu, chong dot bién, chong dai thao duong, khang
virus. Do d6, néu bé sung hoa bia & ty 1é thich hop
sé tao huong vi dac trung cho bia, con néu bé sung
& ty 1é cao seé lam tiang vi dang va c6 anh hudng it
nhiéu dén qua trinh lén men, tir d6 anh huong dén
ham luong ethanol hinh thanh trong san pham.

06

ng (%, CK)

Axdi i

Ethanol (%, Vi)

0,10 012 0,20 TH

(d) T§ 1§ hoa bla b sung (%)

Hinh 2. Biéu @6 thé hién ham leong duong téng (a), axit tdng (b), protein (c), ethanol (d)
trong san phim theo ty 1¢ hoa bia b sung khac nhau
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3.3. Anh huéng ctia ty 1é hoa bia bé sung dén
cac thong s6 mau sic ctia san phim

Mau sic 1a moét thuoc tinh chat lwong quan
trong trong nganh cong nghiép thuc phdm va anh
huéng dén su lua chon va s& thich ctia nguoi tiéu
dung. Mau siac thuc phdm duoc quyét dinh boi
nhitng thay déi vé hoa hoc, sinh hoa, vi sinh va vat
ly xay ra trong qua trinh sinh trudng, trudong
thanh, xir 1y sau thu hoach va ché bién. Trong

nganh cong nghé thuc phdm, thang mau CIELAB
(L*, a*, b*) thuong duoc st dung dé do cac thong
s6 mau sac ctia thue phdm. Gia tri L thé hién mau
sang va toi (co gia tri tir 100 - 0); gia tri a” thé hién
mau d6 (a'+) va mau xanh 14 (@™); gia tri b” thé
hién mau vang (b'+) va mau xanh duong (b™-) [26].
Két qua phan tich cac thong s6 mau sic (L', a’, b")
ctia san phdm craft beer sau khi 1én men duoc thé
hién & bang 1.

Bang 1. Gi4 trj thong s6 mau sic clia san phdm theo ty 1¢ hoa bia bd sung khac nhau

Ty 1é hoa bia b6 sung Céc thong s6 mau sac
(6 w/v)
L a b’ AE
0,05 41,30+ 1,36 -4,61 £ 1,46* 1,32 +£0,11° 52,30 £ 0,79
0,10 41,13+ 0,61 -4,62 + 0,06 1,35+ 0,58 52,46 £+ 0,60
0,15 41,27 £ 1,73 -4,56 + 1,92 1,54 +0,14° 52,33+ 0,72
0,20 40,59 + 1,28 -4,55 + 0,06° 1,60 + 0,10P 53,00+ 0,71
Trung binh 41,08 + 0,23 -4,58 £ 0,02 1,45+ 0,03 52,52 £ 0,22
Mtic y nghia p 0,1200 0,0450 0,0000 0,1162

Ghi chu: Gi tri trung binh (n=6) + do léch, cdc gi4 tri dinh kém cdc chit cdi a, b, ¢ thé hién su khic

biét thong ké voi muic y nghia thong ké p < 0,05.
Két qua phan tich ANOVA & bang 1 cho thay,
gia tri L c6 xu huéng giam nhe, dao dong trong
khoang 41,30 xuong 40,59 khi tang ty 1é hoa bia bo
sung tir 0,05 - 0,20%; tuy nhién su khac biét nay
khong c6 y nghia thong ké p > 0,05. Nguoc lai, gia
tri o khac mau tong AE c6 xu huong gia ting nhe
khi tang ty lé hoa bia b6 sung, dao dong tir 52,30 -
53,00 va su khac biét nay cting khéng cé y nghia
thong ké p > 0,05. Trong khi do, gia tria” va b’ co
xu huong tang tir-4,61 lén -4,55 va tir 1,32 - 1,60 lan
luot va cé su khac biet thong ké p < 0,05; tuy
nhién, gitta 2 mau c6 ty 1¢ hoa bia bé sung 0,15 va
0,20% thi su gia tang nay khong c6 su khac biét
thong keé. Piéu nay cho thay, gia tri mau sang t6i
(L") va @6 khac mau téng (AE) ctia cAc mau khong
c6 su khac biét nhau. Chi c6 sy gia ting nhe gia tri
mau do (@) va gia tri mau vang (b") ctia mau san
pham. Vi trong hoa bia chtra rat nhiéu thanh phan
hoéa hoc khac nhau nhu: Protein, axit amin, tannin

[23] c6 thé tham gia phan Ung tao mau v6i duong
khtt cta dich thay phan malt va puree xoai bo
sung trong qua trinh gia nhiét va qua trinh lén
men nén sé lam tang nhe mau sic cta san pham.

3.4. Anh huéng ctia ty lé hoa bia bé sung dén
gi4 tri cAm quan ctia san phdm

Két qua phan tich diém danh gia cam quan
duoc trinh bay ¢ hinh 3. Cu thé, diém cam quan vé
mau sic c6 xu huéng tang tir 2,8 diém lén 4,1 diém
khi tang ty 1é hoa bia b sung tir 0,05 - 0,20%, tuy
nhién diém cam quan gitta cac mau bé sung 0,10;
0,15; 0,20% hoa bia chua c6 su khac biét thong ke.
biém cam quan vé mui vi c6 xu huéng tang tir 2,9
diém len 4,1 diém khi tang ty 1é hoa bia b6 sung tir
0,05 - 0,15%; tuy nhién chua c6 su khac biét thong
ké & 2 mau 0,10 va 0,15%; & mau b6 sung 0,20%
diém, cam quan gidam xudng con 3,2 diém. Diéu
nay la do, khi b6 sung ty 1é hoa bia thich hop sé
tao dugc mui vi hai hoa dac trung cta craft beer
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xo0ai, néu b sung ty lé hoa bia cao sé gay vi diang
va mui hoa bia 14n 4t mui xoai. Theo Santos va
Sousa (2022) [23], trong hoa bia cé chtta tinh dau
tao mui thom va cac chat tao vi dang nén khi bg
sung voi ty 1é 0,20% sé gay vi dang nhiéu cho san
phdm va lam gidm gia tri cdAm quan vé mui vi bia

xoai. Tuong tu, diém cdm quan vé mui vi, diém
cam quan vé muc do ua thich dat 6,8 diém & mau
b6 sung 0,10% va 6,9 diém & mau bo sung 0,15%
hoa bia, tuy nhién gitta 2 mau nay cing khong c6
st khac biét thong ké & mic y nghia p < 0,05.

M-0,05
6 L5 3wk
1 2.8a
. A29A
4lb 7 s 3.5b
M-0,20 « 45— o 0 't.--!jfn-4 3 M-0,10
3.2A NN it
. - R
41b 41B
6. Q% %k
M-0,15
— Mau sic - o =M1 Vi Mure do wa thich

Hinh 3. Biéu @6 thé hién diém cam quan vé mau sic, mui vi va muc d6 wa thich (MPUT)
ctia san ph4dm theo ty 1& hoa bia bé sung khac nhau

4. KET LUAN
Ty l¢ hoa bia b6 sung tit 0,15% la thich hop cho

qua trinh san xudt bia xoai. O t 1é nay tao cho san
phdm c6 gia tri cdAm quan hai hoa nhat vé mui vi
(4,1 diém), mau sac (4,1 diém) va muc do ua thich
(6,9 diém). Mau san phdm c6 chtta cac thanh phan
polyphenol 1,47 g GAE/100 g CK, flavonoid 0,98 g
QE/100 g CK, carotenoids 0,89 mg/g CK, protein
1,76%, duong téng 69,36%, axit tong 0,44% va
ethanol 4,40%. Cac thong s6 mau sic L', a’, b" va
AE lan luot 12 41,27; -4,56; 1,54; 52,33.
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RESEARCH ON EFFECT OF ADDITIONAL HOUBLON FLOWER RATIO ON QUALITY
CHARACTERISTICS OF MANGO CRAFT BEER PRODUCT

Nguyen Duy Tan', Vo Thi Xuan Tuyen®

! Faculty of Agriculture and Natural Resources, An Giang University,

Vietnam National University Ho Chi Minh city

Summary

The study was conducted to investigate the effect of the additional houblon flower ratio (0.05,
0.10, 0.15 and 0.20% w/v) on the quality components of mango craft beer. The quality
components, including the content of bioactive compounds, total sugar, total acid, protein,
ethanol, color parameters and sensory values of the product were analyzed. Results showed that
the appropriate additional houblon flower ratio of 0.15% w/v was suitable for producing mango
craft beer. At this optimal condition, the product had the most harmonious sensory values in
terms of flavor (4.1 points), color (4.1 points) and preference level (6.9 points). In addition, the
product contained polyphenol 1.47 g GAE/100 g dry matter - DM, flavonoid 0.98 g QE/100 g
DM, carotenoids 0.89 mg/g DM, protein 1.76%, total sugar 69.36%, total acid 0.44% and ethanol
4.40%. The color parameters such as L*, a*, b* and AE were 41.27, -4.56, 1.54 and 52.33,

respectively.

Keywords: Mango craft beer, bioactive compounds, chemical components, color parameters,

sensory value.
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ANH HUONG CUA NHIET BO VA THO1 GIAN
CHIEN CHAN KHONG BEN CHAT LUONG SAN PHAM
SNACK Bi DO (Cucurbita moschata D.)

Tran Chi Nhan!, Huynh Thi Héng Son!, Vo Ngoc L2}, Kiéu Minh Vuong’,
Nguy&n Nhat Minh Phuong?, Lé Thi Loan?, Téng Thi Anh Ngoc® *
! Vien Cong nghé Sinh hoc va Thurc pham, Truong Pai hoc Can Tho
? Trung tam Kiém nghiém Thudc, My pham, Thuc pham tinh Soc Trang
* Email: ttangoc@ctu.edu.vn
TOM TAT
Nghién cttu duoc thuc hién nham xac dinh anh hudng ctia nhiét do (90 - 110°C) va thoi gian (30 -
50 phut) chién chan khong dén chat luong san pham snack bi d6 (Cucurbita moschataD.). Két
qua cho thay, do 4m, hoat d0 nudc, ham lueong carotenoid, do sang (L*) va do d6 (a*) cta san
phdm giam theo nhiét do va thoi gian chién, trong khi do ctng, do vang (b*) va ham luong dau
c6 xu huong nguoc lai. San phdm cé cau truc cam quan to6t hon khi tang nhiét do va thoi gian
chién nhung mau sic, mui, vi dugc cho 1a bi suy gidm dang ké. San phdm snack bi @4 duoc chién
& 100°C trong 40 phut c6 do am 1,26 + 0,15%, hoat do nuwoc 0,54 + 0,02, do cimg 15,96 + 0,22 N,
ham luong carotenoid 20,12 + 0,21 mg/100 g, gia tri L* 58,35 + 0,46, a* 14,59 + 0,13, b* 25,83 +
0,31, ham luong dau 34,39 + 1,51% va cac thuoc tinh cam quan phu hop véi cac thong s6 chat
lwong doi voi san phadm chién. Két qua phan tich cho thay, c6 su twrong quan cao gitta cac chi tiéu:
Do 4m, hoat do nudc, lwong dau tham, cau trac (p < 0,01). Cu thé, do 4m va hoat do nudc twong
quan nghich chiéu voi lwong dau thadm (hé sé twong quan tuwong tng r = -0,873 va -0,969); vdi cau
truc (hé so tuong quan tuong tmg r=-0,929 va -0,798). Nguoc lai, c6 su twong quan thuan chiéu
gitta luong dau tham va cu trac (= 0,760).

Tt khoéa: Bi dd, chat lrong, chién chan khong, nhiét do, thoi gian.

1. DAT VAN BE san pham snack dinh duong, dac trung va thoi han

Chién 1a phuong phap ché bién thuc phim
nhanh, lau doi va don gidn nhat, tao ra cac san
phdm snack hiap dan nguoi tiéu dung nho cac
thuoc tinh cdm quan dic trung (mau sac, két cau
va huong vi) [1, 2]. Nhiéu nguyén liéu moi nhu:
Tao, ca rot, khom, khoai lang, mit va san da duoc
stt dung nham da dang héa san phidm, dap tng
nhu ciu ngady cang ting cta nguoi tiéu dung doi
v0Oi san phdm nay [3 - 8]. Bi (Cucurbita moschata) -
mot loai rau phé bién toan cau - 1a mot nguon dinh
duong déi dao, bao gdm chat xo (0,56 - 1,56 g/100
g), carotenoid (160 — 1.400 pg/g), vitamin A (20
mg/g), polyphenol (477 mg duong luong axit
gallic /100 g), va chat béo (0,07 - 0,16 g/100 ) [9 -
10]. Thit bi chita nhiéu nudc (79 - 93%), ctmg (27 -
56 N) va mau vang, thich hop dé ché bién thanh

str dung kéo dai [9 - 11].

Mot s6 nguyén liéu c6 thé hap thu hon 50%
dau tren tong khoi luwong khi duoc chién ngap dau
& diéu kién ap suat khi quyén [12]. Viéc tiéu thu
qua nhiéu dau mé gay ra cac bénh ly vé tim mach,
béo phi, ung thu v, rudt két va tuyén tién liet [13].
Vi vay, khuynh huéng tiéu dung cac san pham it
béo hodc khong c6 chat béo da thuc ddy nén cong
nghiép snack c6 ham luong chat béo thiap hon
nhung van gitt dwoc mui vi va ciu truc dic trung
[1]. Nhiéu quy trinh (ép dun, sy hoiac nuong) da
duoc ap dung dé dap tmg nhu cau nay; tuy nhién,
cac san pham duogc ché bién tir nhitng quy trinh
nay khong c6 huong vi va cau truc dac trung cia
san phdm chién ngap dau [14]. Trong truong hop
nay, chién chan khong co thé 1a mot giai phap thay
thé kha thi cho quy trinh chién ngap dau & diéu
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kién 4p suat khi quyén [1- 8, 14]. Qua trinh truyén
khoi trong chién chan khong dugc chia thanh 3
giai doan: Chién, diéu ap va lam nguoi. Su hap thu
dau duoc cho 1a dién ra cha yéu trong giai doan
diéu 4p va lam nguoi. Khi diéu chinh ap suat tir 4p
suat chan khong vé 4p suat khi quyén, khong khi
va dau ngoai bé mat di chuyén vao bén trong san
pham va chiém 14y khoang khong gian tréng cta
cac 16 rong duoc tao ra do su boc hoi ctia nudc
trong qua trinh chién. Tuy nhién, & diéu kién ap
suat thap, khi co6 toc do khuéch tan nhanh hon so
voi dau nén can tré su di chuyén cta dau vao cac
16 rong. Hon nita, khi lam nguéi san ph4dm vé nhiét
do phong, mot phan luong dau bé mat tiép tuc xam
nhap vao khong gian ctia cac 16 rong, nhung do cé
it dau bam trén bé mat ctia san phidm trong qua
trinh chién chan khong, vi vay luong dau hap thu
cing it [1 - 2]. Chién chan khong con la mot giai
phap cong nghé phu hop dé duy tri ham luong
dinh duong cao cta bi @6 [15]. Ham luong oxy va
nhiét do chién thap & diéu kién chan khong giup
han ché cac qua trinh oxy hoa (oxy hoa chat béo
va phan ung hoéa nau do enzyme...) va phan hay
chat dinh duong; vi vay, mau sic, huong vi va dinh
duong ctia nguyén liéu ciing duoc bao toan tot hon
[5-38, 14].

Mic du, cac san pham snack cat 1at (< 2 mm)
chién chan khong kha phé bién [3 - 8, 15], trong
khi d6 cac san phdm dang thanh it dwoc chu y.
Hon ntta, san pham chién dang thanh cé uvu thé
hon so voi san phdm dang cat 1at trong viéc da
dang san phidm do chuing c6 thé phdéi tron voi
nhiéu loai bot ma khong lam vo cau tric cua san
pham. Trén co s¢ d6, nghién ctru nay duoc thuc
hién nham phat trién san phdm snack bi d6 dua
trén viéc danh gia cac diac diém chat luwong ctia san
phdm & cac ché do chién chan khong khac nhau.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Thiét bi va hoa chat

Hé thong chién chan khong MCO001 (Viet
Nam) bao gom: Long chién (lam bang inox, duong
kinh 0,2 m); budng chién (lam bing inox, dung
tich 8 L); bo gia nhiét dién trd (cong suat 4,5 kW,
nhiét do t6i da 160°C); bom chan khong va may
nén khi (Panda PA 800/12, Nhat Ban). May dong

hoa Ultra-Turrax D-500/1 (Nhat Ban), may do
hoat @0 nuéc AQUALAB-TDL (My), may ly tam
DLAB DMO0412 (My), may do cau tric TA XTplus
(Anh), néi chién Shunji EH81 (Trung Qudc), can
phan tich Ohaus PR224 (Trung Qudc), may do
quang phé YOKE V1100 (Trung Quéc), may do
mau WR-Q10 (Trung Quoéc), hé thong Soxhlet
SER148/6 (Italia) va ta sdy Memert UNB500
(Ptrc) duoc sir dung trong nghién ctu.

Shortening thuong mai, bao gom: Dau stearin
co tinh luyén, butylated hydroxyanisolem va
butylated hydroxytoluene, chi s6 iod < 48, duoc
mua tr Cong ty TNHH Dau thuc vat Cai Lan
(Calofic), Viet Nam. Hoéa chat phan tich gom
ethanol, hexane va petroleum ether (nhiét do soi
60 - 90°C) (Xinglong Chemical, Trung Qudc).

2.2. Nguyén liéu

Bi @6 hat dau trai dai (vo trai c6 mau vang dén
d6 sam vo6i nhiéu soc c6 mau vang nhat, than
khéng phan thuy) duwoc thu mua tir cac dai ly phan
phéi tinh Tra Vinh. Nguyen liéu duoc lwa chon
phai nguyén ven, dong nhat (dai 20 - 30 cm, duong
kinh 10 - 25 cm), khong sau, bénh, hoac thoi rira.
Sau do6, nguyén lieéu duoc dong goi can than va van
chuyén vé phong thi nghiém trong vong 4 gio dé
chuén bi snack.

2.3. Chuén bi snack bi d6

Bi d6 duoc rtra sach va loai bo vo, rut va phan
hu hong dé thu nhan thit qua. Sau do6, phan thit
duoc cat thanh cac thanh kich thudc 0,7 x 4,5 cm
va chan voi CaCl, 0,5% & 90°C trong 180 giay trudc
khi 1am nguéi bang nuoc lanh (0 - 5°C) trong 2
phut va dé rdo nhidm giit ciu trac, vo hoat
polyphenol oxidase, peroxidase va duy tri mau sic
cho san pham.

Thit bi sau chan (1 kg) dugc chién so bo (ap
suat khi quyén, 120°C, 2 phat) bang shortening
trong noi chién Shunji EH81 va ciap dong ¢ -20°C
trong 24 gio nham loai bé mot phan nuéc va tao
tinh thé da trong cau truc thit bi, gép phan tao cau
truc xop, gion cho san phdm chién chan khong &
cac cong doan tiép theo [1]. Qua trinh chién bao
gom cac cong doan: Gia nhiét shortening dén
nhiét d6 90 - 110°C, sau do6 cho bi thanh da xt ly so
bo vao long chién, day nap hé thong chién chan
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khong, giam ap suat (d0 chan khong 620 mmHg)
va chién trong 30 - 50 phut. Snack bi d6 duoc ly
tam & 2.000 vong/phut trong 15 phut dé loai bo
dau bé mat va lam nguoi san phdm. San phdm
duwoc bao quan trong bao bi MPET (Metallized
Polyethylene Terephthalate) kin & nhiét d6 phong
dén khi phan tich.

2.4. Xac dinh cac chi tiéu ly héa cta snack bi
do

Po 4m duoc xac dinh theo phuong phap siy &
105°C dén khoi lwong khong déi. Hoat do nudc
duwoc x4c dinh bang mdy do hoat do nuoc
AQUALAB-TDL & nhiéet do 25 + 2°C. Luc pha vo toi
da duoc xac dinh bang may do cau trac TA XTplus
stt dung dau do tron (P/5S) va cac thong so cai
dat: Toc do di chuyén ctia dau do trudc va sau khi
do 1 va 10 mm/giay, toc do di chuyén cta dau do
khi do 2 mm/giay, khoang cach dam xuyén 4 mm
va luc kich hoat 5 g. Mau sac (L*, a*, b*) duoc do
bang may do mau WR-Q10. Ham luong carotenoid
téng so duoc xac dinh theo phuong phap quang
phé duoc mo ta boi Rojas va cs (2020) [16]. Ham
luong dau thdm trong san phdm duoc xac dinh
theo phuwong phéap chiét xuat Soxhlet duoc mo ta
béi Moreira va cs (1997) [17].

2.5. Danh gia caAm quan snack bi 6

Snack bi d6 dugc danh gia cac thuoc tinh cam
quan (cau tric, mau sic, mui, vi) voi trong s6 nhu
nhau biang phuong phap cho diém (1 - 5 diém) dua
theo huong dan ctia TCVN 12387:2018 [18].

2.6. Phuong phap xtx Iy s6 liéu

Cac két qua duoc thé hién dudi dang trung
binh ctia cac lan ldp lai + d¢ lech chudn. Két qua
duoc thong ké, phan tich phuong sai, kiém dinh
LSD & mutc y nghia 5% bang chuong trinh
Statgraphics  Centurion  16.1  (Statgraphics
Technologies, Inc., The Plains, Virginia) va hé s
tuong quan Spearman moé ta moéi tuong quan gitra
cac so lieu & mutc y nghia 5% (va 1%) theo chuong
trinh thong ke SPSS 20 (IMB Inc, III., USA).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. D6 4m va hoat @6 nudc cta snack bi d6 &
cac ché do chién chan khong khac nhau

Do 4am va hoat do nudc 1a hai yéu t6 quan
trong quyét dinh kha niang bao quan cta thuc

phiam do chung lién quan truc tiép dén su phat
trién cua vi sinh vat. Do 4m va gia tri AW cua
nguyén liéu twong tng la 83,18 + 0,06% va 0,93 +
0,01; cho thdy day la nguén nguyén liéu dé hu
hong, ty 1é ton that sau thu hoach cao. Do do, ché
bién thit bi do6 thanh san phdm snack la mot giai
phap hiéu qua nham tang gia tri cdm quan va thoi
han stt dung ctia bi d6 do 4m va hoat do nuoc thap
(< 10% va < 0,85, tuong ung) [19].

Két qua thu duoc & bang 1 cho thay, do 4m va
hoat d6 nuwdc giam khi tang nhiét do va thoi gian
chién. Xu huéng nay, do su ting cuong qua trinh
truyén nhiét va truyén khéi & nhiét do cao, dan
dén hoi nudc boc hoi nhanh chong [20]. Qua trinh
ti€p xdc gitta nguyén liéu voi ngudn nhiét trong
thoi gian dai hon ciing gitp loai boé nhiéu nuoc
hon, dan dén san phdm c6 do 4m va hoat do nudc
thap hon [21]. Cac két qua tuong tu ciing duoc ghi
nhan & mot s6 nghién cuu truée day khi khao sat
anh hudéng ctia nhiét do va thoi gian chién dén do
am va hoat do nuoc cta tao, khom, mit va bi chién
[3, 5, 7, 9]. Su mat 4m trong qua trinh chién duoc
cho 1a tuan theo mo hinh siy co ban, gdbm 3 giai
doan: Gia nhiét, dang toc va giam toc [22]. Trong
do, giai doan gia nhiét va ding toc trong qua trinh
chién rat kho xac dinh do s boc hoi nhanh chong
ctia nuoc ¢ nhiét do thap [4, 23]. Trong nghién ctu
nay, nhiét @6 séi cia nuéc khoang 59°C & do chan
khong 620 mmHg va nhiét d6 s6i ctia nwdc trong
bi d6 sé cao hon mot it do sy hién dién cua cac
chat ran hoa tan. Do do, nuéc khong lién két trong
bi d6 sé nhanh chdong boc hoi sau gia nhiét. Trong
giai doan giam toc, sy hinh thanh cta 1op vo ctiing
da han ché su thoat 4m ctia san phdm. Lic nay 1op
vo cing hoat dong nhu mot mang ban tham kiém
soat qua trinh khuyéch tan 4m va dau [22]. Theo
tieu chuan EAS 745:2010 [24] va nghién cttu cta
Kaur va cs (2008) [25], gi6i han do 4m toi da doi
voi san phdm khoai tay chién 1a 5%. Hon nita, cac
san pham dong goi dang snack trén thi trudng co6
gia tri a, trong khoang tir 0,5 - 0,8 [19]. Theo
Adams va Moss (2008) [26] gia tri a,, gi6i han tic
ché su phat trién cta hau hét cac loai vi sinh vat
khoang 0,6, dudi gia tri nay su hu hong cha yéu
lien quan dén phan tmg enzyme va héa hoc. Vi
vay, san pham snack bi d6 duoc chién & nhiét do
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90°C trong 50 phut, hoac 100 - 110°C trong 40 - 50
phut duoc cho 1a phu hop dé dat yéu cau vé do 4m

va hoat d6 nuoc.

Bang 1. D6 4m va hoat do nudc ciia snack bi d6 & cac ché do chién chan khong

Nhiéet do Thoi gian Do 4m
Hoat do6 nuoc

€9 (phut) %)
30 24,78 £1,72° 0,87 +0,01*
90 40 19,04 + 3,78" 0,85+ 0,01°
50 2,86 + 0,83¢ 0,54 + 0,024
30 10,88 + 0,6° 0,78 +0,01¢
100 40 1,26 £ 0,15' 0,54 + 0,024
50 0,54 + 1,03¢ 0,48 +0,01¢
30 9,36 + 1,431 0,47 +0,01¢
110 40 0,50 + 0,56¢ 0,44 + 0,01
50 0,23 + 0,22¢ 0,37 + 0,02¢

Ghi chu: Dit liéu duroc trinh bay dudi dang trung binh + do léch chudn. Céc chir cdi giong nhau trong
cung mot cot thé hién swr khac biét khong co y nghia thong ké gita cdc nghiém thirc, p > 0,05.

3.2. Cdu truc ctia snack bi dé & cac ché do
chién chan khong

Qua trinh chién rau quéa gay ra cac bién déi
dang ké vé vi cau truc, tit d6 tao nén thuoc tinh vat
ly va cam quan cudi cung ctia thanh pham. Thuoc
tinh két cdu quan trong nhat cta cac san phdm
chién 1a do gion, biéu thi do twoi va chat luong cua
san phdm [1]. D¢ gion duoc ching minh 1a twong
quan thuan véi luc pha vo toi da (do cimg) trong
mot s6 san phdm, san phdm can luc pha vo cang
16n thi cang gion [27, 28].

Snack bi d6 c6 luc pha vo cao hon dugc ghi
nhan khi chién & thoi gian dai hon (p < 0,05). Su
gia tang nhiét do lam ting toc do thoat 4m cua
nguyén liéu nén snack duoc chién trong cung thoi
gian & nhiét do cao hon cé luc pha vo cao hon
(Bang 1, Bang 2). Cac két qua nay phu hop voi
nghién ctru trudc day cua Piyalungka va cs (2019)
[15], cho thdy san ph4dm bi chién c6 do cing ting
dan theo thoi gian va nhiét do chién & tat ca cac
mau (khong tién xt ly, ngdm thdm thau va ngam
thdm thau hé tro song am). Theo nghién ctu
Segnini va cs (1999) [27] da cho thay, do gion caa
khoai tay chién cao nhat khi san phdm c6 do 4m 2-
4%. Trong nghién cttu nay, snack bi dé c6 do cung

cao nhat khi san phdm c6 do 4m < 3%, tir 15,02 +
0,06 N dén 19,48 + 0,05 N va cao hon nhiéu so véi
ctia san pham do Piyalungka va cs (2019) [15] thuc
hién (2,22 + 0,10 N dén 4,77 + 0,14 N); diéu nay la
do san pham nay c6 do day mong hon rat nhiéu
(khoang 2 mm). Mat khac, Roos va cs (1998) [29]
da chimg minh sy mat hodc chua dat do gion doi
voi thuc pham chién c6 gia tri a,, > 0,62.
Bang 2. Cdu truc cta snack bi @6 & cac ché do

chién chan khong

Nhiét do | Thoi gian Lyc pha vo

9] (phut) N)
30 2,54 +0,05"
90 40 13,10 + 0,10¢
50 15,02 + 0,061
30 3,28 +0,01¢
100 40 15,96 + 0,22¢
50 17,42 + 0,23"
30 4,42+ 0,01
110 40 16,96 + 0,13"
50 19,48 + 0,05

Ghi chu: D liéu duoc trinh bay duoi dang
trung binh + do léch chuin. Cic chir cdi giong
nhau trong cung mot cot thé hién swr khdc biét
khong co y nghia thong ké giita cdc nghiém thitc,
D> 0,05.
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3.3. Ham lwong carotenoid ctia snack bi d6é &
cac ché @6 chién chan khéng
Bang 3. Ham luong carotenoid téng s ctia snack
bi d6 & cac ché d¢ chién chan khong

Nhiet do| Thoigian | 2 luong
) , carotenoid
= (phit) (mg/100 g)
30 30,55 +0,74*
90 40 29,49 + 0,72°
50 25,15+ 1,96¢
30 25,14 £ 0,41¢
100 40 20,12 +£ 0,21°¢
50 15,58 + 1,31¢
30 22,02 +1,01¢
110 40 16,89 + 0,99¢
50 15,12 + 0,67"

Ghi chu: D liéu dwoc trinh bay duoi dang
trung binh + do léch chuan. Cic chir cdi giong
nhau trong cung mot cot thé hién sw khdc biét
khong co y nghia thong ké giita cdc nghiém thitc,
D> 0,005

Ham luong carotenoid tong so trong nguyén
lieu bi d6 nghién ctu la 117,42 + 0,78 mg/100 g,
két qua tuong tu cho cac giong bi khac da cong bo
[12, 15, 16]. Gia tri nay cao hon trong cac loai rau
qua khac, chang han nhu mit (3,03 mg/100 g) [7]
hoac xoai (5,15 mg/100 g) [30]. Tuy nhién, ham
luwong carotenoid chi con lai khoang 13 - 26% so véi
ban dau sau khi chién & cac diéu kién khac nhau
(Bang 3). Hién tuong nay xay ra & hau hét cac loai
nguyén liéu cé chtra carotenoid do ban chat
carotenoid co tinh khong bao hoa cao va dé bi pha
htty & nhiét do cao trong moi truong dau [1].
Piyalungka va cs (2019) [15] da két luan ring, bi
chién c6 ham luwong carotenoid giam theo sy gia

tang nhiét d¢ va thoi gian. Ham luong carotenoid
chi con lai khoang 22% khi chién & 4p suat 1,33 kP
va nhiét do 110°C trong 30 phut [15]. Két luan
tuong tu cing duoc xac nhan trong nghién ctu
cuia Maity va cs (2014) [7] trén nguyén liéu mit.

3.4. Mau sic chia snack bi dd & cac ché do
chién chin khong khac nhau

Su thay d6i mau sic cta rau qua trong qua
trinh chién dwoc cho tir cac phan tng hoéa nau do
enzyme va khong do enzyme gay ra [1, 6]. Tuy
nhién, bi d6 da duwoc tién xir ly bang cach chan
90°C trong 180 giay dé vo hoat polyphenol oxydase
va peroxidase, do do su thay déi mau sic cla
snack bi d6 cht yéu bi chi phoi bdi cac phan tmg
hoéa nau khong do enzyme: Phan ung Maillard,
caramel hodc oxy hoa ctia cac hop chat phenol.
Nguyeén lieu ban dau c6 mau vang sang dic trung
(L*=60,33 + 1,18, a* = 13,17 + 1,07 va b* = 43,76 +
1,00); tuy nhién, mau sic ctia nguyén liéu bi bién
d6i dang ké khi tiép xuc véi dau chién trong thoi
gian dai. Gia tri L* va b* cta nguyén liéu giam
theo su tang nhiét do va thoi gian chién, trong khi
gia tri a* thé hién xu huéng nguoc lai (Bang 4).
Gia tri L* chi do sang va gia tri a* chi mau do,
chung thé hién muc do cta phan ung hoéa nau
khong do enzyme cta san phdm [1]. Su gia ting
nhiét do va kéo dai thoi gian tiép xuc voi dau da
tang cuong phan tng hoa nau khéng enzyme - chu
yéu la phan tmg Maillard gitta duong khtt va cac
axit amino - lam cho san phdm c6 mau sam [7, 23].
Gia tri b* dung dé chi mau vang cta san phidm va
¢0 lien hé mat thiét dén ham luong carotenoid cua
san phdm [7, 15]. Carotenoid 1a sic t6 tao nén mau
vang cta nhiéu loai rau qua [3, 4, 5, 7, 15], do d6
su phan hdy nhiét ctia carotenoid trong moi
truong dau da lam gidm gia tri b* ctia snack bi do
(Bang 3va4).

Bang 4. Mau sic ctia snack bi 6 & cac ché do chién chan khong

Nhiét do Thoi gian .

¢C) (phit) L il b*
30 59,31+ 0,43? 11,80 + 0,244 29,53 +0,39*

90 40 58,66 + 0,26" 13,82 £ 0,18° 26,37 +£0,13¢
50 55,58 + 0,24°¢ 14,42 + 0,44° 22,64 £ 0,25¢
30 58,54 + 0,79" 11,32 £ 0,11°¢ 28,10+ 0,12°

100 40 58,35 + 0,46" 14,59 + 0,13 25,83 £0,31¢
50 51,48 + 0,10¢ 14,81 + 0,28" 21,95 + 0,85
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30 59,21+ 0,07¢ 13,59 + 0,35° 26,30 + 0,05°
110 40 99,06 + 0,03° 14,63 £0,11° 24,73 £ 0,02¢
50 51,19 + 0,10° 15,38 + 0,11° 20,40 + 0,24

Ghi chu: Dit liéu duoc trinh bay dudi dang trung binh + do léch chudn. Céc chir cdi giong nhau trong
cung mot cot thé hién suwr khac biét khong co y nghia thong ké gitta cdc nghiém thitc, p > 0,05.

3.5. Ham luong dau cta snack bi dé & cac ché
d6 chién chan khong
Béng 5. Him luong dau ctia snack bi dé
& cac ché do chién chan khong

Nhiét do | Thoi gian | Ham luong dau
O (phut) (%)
30 20,74 + 2,65%
90 40 25,86 + 1,08
50 30,31 + 1,44°¢
30 26,32 + 1,8
100 40 34,39 + 1,51¢
50 35,22 +1,97¢
30 36,7 +1,78
110 40 37,59 + 0,94°
50 37,96 + 0,4*

Ghi chu: D liéu dwoc trinh bay duoi dang
trung binh + do léch chuan. Cic chir cdi giong
nhau trong cung mot cot thé hién swr khdc biét
khong co y nghia thong ké gita cdc nghiém thi,
D> 0,05

Luong dau hap thu 1a mot chi tiéu quan trong
dé danh gia chat luong san pham chién [1]. Ham
luong dau trong san pham khoai tay cat lat chiém
hon 66% khoi luong khi duoc chién & ap suat khi
quyén & 165°C trong 5 phut [23]. Trong nghién
ctru nay, ham luong dau cua snack bi d6 thap hon
dang ké do 4p dung diéu kién chan khong, dao
dong trong khoang 20,74 + 2,65% dén 37,96 + 0,4%,
tiy vao ché do chién. Két qua ciing cho thiy, ham
luong dau thay déi nguoc véi xu huéng duoc ghi
nhan & do 4m (Bang 1, 5), ching té ham luong dau
lien quan mat thi€t dén sy mat &m cta san pham
[31]. Nhiet do tang gay ra su boc hoi nhanh chong
ctia nuoc, dé lai nhiéu 16 réng trong cau truc ctia
thuc phdm, dan dén dau bam vao céac 16 nay nhiéu
hon trong qua trinh diéu ap va lam nguoi [23, 32].
Xu hudéng twong tu cting duoc ghi nhan & mot so
nghién ctu trude day [3, 5, 7, 15]. Qua trinh hap
thu dau 1a mot co ché phtc tap, chua duoc hiéu ro
rang & diéu kién chan khong [23]. Mariscal va
Boucho (2008) [32] két luan cho rang su hap thu

dau vé co ban 1a mot hién tuong lién quan dén bé
mat do su canh tranh gita su thoat nwoc va hut
dau vao 16p vo x6p khi thuc phdm duoc 14y ra khoi
bé dau va bat dau nguoi.

2

3.6. Chat leong cam quan caa snack bi @6 &
cac ché @6 chién chan khéng

banh gi4 cdm quan can duoc thuc hién dé
danh gia chat luong cua san phdm snack tir nhitng
ngudn nguyen liéu méi nham dam bao chang céd
chat luong phu hop [15]. Nhiét do va thoi gian
chién chan khong 1a hai yéu t6 quan trong quyét
dinh chat luong ctia san phdm chién chan khong.
Nhiét do qua cao hoac thoi gian chién qua dai sé
dan dén hién tuwong cac bon hoa 16p vo bén ngoai
nhung giy ra hién twong chua chin hoan toan
phan 16i bén trong, ting kha ning hip thu dau
[33], mat chat dinh duong va tao ra cac hop chat
c6 hai [34].

Két qua & bang 6 cho thay, nhiét do va thoi
gian chién chan khong da anh huong dang ké dén
tat ca cac thuoc tinh cdm quan ctia snack bi do (p <
0,05). Diém cau tric ctia san phdm ting theo su
gia tang nhiét @6 va thoi gian chién, dat gia tri cao
nhat khi san phdm duoc chién & 100 - 110°C trong
50 phut; trong khi diém mau sidc, mui, vi thé hién
xu huong nguoc lai (Bang 6). San phdm duoc danh
gi4 1a gion, x0p va khong bi bién dang do mat 4m &
diéu kién 100 - 110°C trong 50 phut, phu hop véi
gia tri luc pha vo duoc ghi nhan & bang 2. Tuy
nhién, san phidm chién & diéu kién nay cé diém
mau sic, mui va vi rat thap; dugc mo ta 1a c6 mau
nau sam, mui dau manh, mui la do chay, khét,
khong con vi ngot va xuat hién vi dang. Hon nita,
san phdm duoc chién & 110°C trong 30 - 40 phut
ciing c6 diém so thap (< 3) vé chi titu mau sic,
mui va vi. Sy mat mau, mui va vi & nhiét do cao
cting duoc ghi nhan trong phan tich cam quan ctaa
san phdm snack xoai chién chan khong [29]. Do
do, chién & 100°C trong 50 phut va 110°C trong 30 -
50 phut duoc cho 1a khong phit hop dé ché bién
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san phdm snack bi d6 chién chan khong trong

nghién cttu nay.

Bang 6. Cac thugc tinh cam quan ciia snack bi d6 & cac ché @6 chién chan khong
Nh(iéé:)d(f) Tl(lpoillfg i Cau trac Mau sac Mui Vi
30 1,50 + 0,61¢ 4,6 + 0,60 3,55+ 0,51° 2,65 + 0,59
90 40 2,65+ 0,59° 3,65+ 0,49° 3,00 = 0,00° 2,25+ 0,55°
50 3,70+ 0,47 2,45+ 0,51¢ 1,75 + 0,55¢ 2,6 + 0,60
30 1,75+ 0,444 4,5+0,61° 3,55+0,51° 3,60 + 0,60*
100 40 3,75+ 0,55" 4,60 + 0,50* 4,4 +0,50° 3,70 £0,47*
50 4,60 £ 0,50* 1,40 + 0,50¢ 1,70 + 0,47¢ 2,65 + 0,59
30 1,80 + 0,524 2,75+ 0,44°¢ 1,65 + 0,494 2,40 + 0,75
110 40 3,70 £ 0,57 2,45+ 0,51¢ 1,80 + 0,524 1,50 + 0,614
50 4,30 £0,47% 1,50 + 0,61¢ 1,75 + 0,44¢ 1,10+ 0,31¢

Ghi chu: Dit liéu duoc trinh bay dudi dang trung binh + do léch chuan. Cic chit cdi giong nhau trong
cung mot cot thé hién swr khac biét khong co y nghia thong ké gita cac nghiém thirc, p > 0,05.

3.7. Méi twong quan giita d9 4m, hoat o nuoc,
lwong dau tham va céu tric

Bang 7 cho thay co6 su twong quan cao c6 y
nghia gitra cac chi tieu (p < 0,01): D6 4m va hoat
do nuoc tuong quan nghich chiéu véi luong dau
tham (hé s6 twong quan twong tng r = -0,873 va -
0,969); voi cau trac (hé so twong quan tuong tng r
=-0,929 va -0,798). Vi vay, do 4m hay hoat do nudc

ctia san phdm c6 thé duoc dé nghi dung dé du
doan luong dau thadm. Ngoai ra, khi d6 4m cao
hodc hoat do nuoc cao thi cau trac (d6 gion) san
pham thap. Nguoc lai, c6 su twong quan thuan
chiéu gitra lwong dau tham va cau tric (= 0,760),
két qua nay ciing twong déng voi két qua nghién
ctu khoai tay chién (r = 0,750) cta Kaur va cs
(2008) [25].

Bang 7. Hé s tuong quan gitra cac chi tiéu

Chi tieu theo doi Do 4m Hoat do nuoc Luong dau thadm Cau truc
bo am 1 0,946** -0,873** -0,929**
Hoat do nuéc 1 -0,969** -0,798**
Luong dau tham 1 0,760**
Cau truc 1

Chii thich: N = 27 va ** két qua biéu thi sir tuong quan ¢ mutc y nghia 1%.

4. KET LUAN

Nhiét @6 va thoi gian chién chan khong anh
hudng dang ké dén chat luong san phdm snack bi
d6 nén can duoc kiém soat chit che dé san xuat
san pham dat chat luong tot. Chién bi d6 & diéu
kién nhiét do cao va/hoac thoi gian kéo dai lam
that thoat dang ké ham luong carotenoid, mau sic,
mui va vi dic trung ctia san pham. Gitta cac ché do
chién chan khong duoc khao sat, chién bi do & do

chan khong 620 mmHg va nhiét d6 100°C trong
thoi gian 40 phut duoc cho 1a phu hop dé tao san
pham dat chat luong tot. Mat khéc, chi tieu do 4m
va hoat do ctia nudc co6 thé duoc st dung dé du
doan ham luong dau tham va d¢ ctmg cta san
phiam. Cac phuong phap bao quan can duoc thuc
hién trong cac nghién ctu tiép theo dé theo doi su
thay déi cac chi tiéu chat lwong ctia san phdm
trong thoi gian dai, ddm bao san phdm c6 chat
lwong 6n dinh.
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EFFECTS OF VACUUM FRYING TEMPERATURE AND TIME
ON THE QUALITY OF PUMPKIN (Cucurbita moschataD.) SNACKS

Tran Chi Nhan!, Huynh Thi Hong Son!, Vo Ngoc Le!, Kieu Minh Vuong’,

Nguyen Nhat Minh Phuong’, Le Thi Loan?, Tong Thi Anh Ngoc'

! Institute of Food and Biotechnology, Can Tho University

“Center for testing drugs, cosmetics and food in Soc Trang province
Summary

The study was conducted to determine effects of vacuum frying temperature (90 - 110°C) and
time (30 - 50 minutes) on quality attributes of pumpkin (Cucurbita moschataD.) snack products.
The results revealed that the moisture content, water activity, carotenoid content, lightness (L*),
and redness (a*) of products increased with the increasing frying temperature and time. In
contrast, the hardness, yellowness (b*) and oil content demonstrated the opposite phenomenon.
Products had better sensory texture when increasing the frying temperature and time; however,
the color, odor and flavor were significantly reduced. Pumpkin snacks fried at 100°C for 40
minutes had moisture content (1.26 + 0.15%), water activity (0.54 + 0.02), hardness (15.96 + 0.22
N), carotenoid content (20.12 + 0.21 mg/100 g), L* (58.35 + 0.46), a* (14.59 £+ 0.13), b* (25.83 +
0.31), oil content (34.39 + 1.51%) and sensory attributes that met the quality parameters for fried
products. There was a significant correlation between the criteria: moisture, water activity,
amount of oil uptake and fracture force (p < 0.01). The moisture content and water activity
correlate negatively with oil uptake (r=-0.873 and -0.969, respectively) and fracture force (r= -
0.929 and -0.798, respectively). On the contrary, there was a positive correlation between the oil
uptake and the fracture force (r= 0.760).

Keywords: Pumpkin, quality, vacuum frying, temperature, time.
Ngay nhén bai: 16/01/2024

Ngay chuyén phan bién: 16/02/2024

Ngay thong qua phéan bién: 7/3/2024

Ngay duyét diang: 12/3/2024
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NGHIEN CUU XAC BINH MOT SO TiNH NANG GIA CONG
VA TRANG SUC CUA CAU KIEN GO LOI RONG EP
BPINH HINH TU VAN BOC G0 KED

Nguyén Duc Thanh' ", D Thi Hoai Thanh!, Nguyén Vin Pinh!
Vien Nghién ciu Cong nghiép rung, Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

* Email: nguyenducthanh. fuv@gmail.com

Bai bao trinh bay két qua nghién ctru danh gia kha nang gia cong va trang stc cta cau kién gob
rong bang phuong phap ép dinh hinh trén may ép 3 chiéu. Két qua nghién ctru cho thdy, cau kién
g6 rong, nhiéu lop co tinh nang gia cong tuong doi tot (twong duong gé nhom 4); dap tmg duoc
yéu cau nguyen liéu trong san xuat dé6 moc xay dung va noi that, voi chat luong bé mat sau qua
trinh cua twong doi nhan. Cau kién cé kha nang khoan t6t, bién dang ctia kich thudc 16 khoan sau
24 gio rat nho. Cuong do bam vit ctia cau kién gb cao hon 1,3 lan khi so sanh voi g6 Keo tai
tuong. Két qua danh gia kha nang trang strc ctia cau kién go cho thay, bé mat cau kién go duoc
trang strc bang son Polyurethane va son Inchem déu cho chat lwong tot. Vé téng thé, son Inchem
c6 chat luong mang son tot hon son Polyurethane. Két qua nghién citu nay 1a co s¢ dé xac dinh
phuong phap gia cong, trang strc cau kién gb stt dung trong xay dung va dé gb noi that.

Tt khoa: Go két cau, composite g6, ép dinh hinh, kha nang gia cong, trang siic bé mat.

1. BAT VAN BE

Cau kien go 16i rong 1a van ép dinh hinh tir van
mong 1a mot loai san pham tuong do6i maéi & thi
truong, cha yéu stt dung dé san xuat dé6 moc gia
dung, cau kién xay dung [1 - 3]. Vat liéu nay co rat
nhiéu vu diém khi so voi gb dic cung kich thudc
nhu khéi luong chi bang 50%, trong khi do bén va
d6 6n dinh kich thwoc cao hon [4, 5]; do bén uon
ctia cau kién g6 16i rong twong duong voi vat liéu
bé tong [3]. Cau kién g6 16i rong c6 thé dé dang
thay déi kich thuoc, kiéu dang bang cach thay dai
hinh dang va kich thuéc khuon ép; co thé tao ra
san pham co kich thuoc lon. Day 1a nhimg wu diém
ma kho c6 thé thuc hién doi voi gb xé [3, 6 - 8].
Cau kien go co khoi lwong nhe, kha nang chiu luc
nén rat linh hoat trong ché bién, st dung trong xay
dung va do6 moc ngi that [7, 9]. Két qua nghién ctru
ctia Nguyén DPic Thanh va cs (2023) [10] cho
thay, khoi luong riéng ctia cau kién go nay tang
khoang 16% so voi g6 keo nguyén lieu, do truong
nd chiéu day dat trung binh 11,2%, chat lwong dan
dinh dat 2,69 MPa. Chinh vi thé, muén dua loai vat
liéu méi nay vao trong cac tmg dung san xuat do
g0 thi can phai c6 su danh gia téng thé cac tinh

chat gia cong cuta loai vat liéu nay, lam co so xac
dinh ché do gia cong hop ly ciing nhu dua ra duoc
khuyén céo cu thé pham vi tmg dung cta loai vat
liéu moi nay.

Chat luong gia cong cua vat liéu gb chiu tac
dong boi nhiéu nhan t6 nhu: Khoi luong thé tich,
ham lwong silica chita trong g6 (néu co), do
nghiéng thé va mot so dac diém khac cua gb. Bén
canh d96, yéu t6 thiét bi gia cong go (toc do cat got,
chat luong luoi cat) va kinh nghiém ctia nguoi san
xuat (toc do nap liéu) ciing anh huong lon dén
chat luong gia cong g6 [11, 12]. C4u kién g6 rong
trong nghién ctu nay duoc st dung lam d6é moc,
xay dung chi yéu la qua cac budc nhu: Cua,
khoan, danh nhén, bat dinh vit [12].

Vé6i muc dich lam co sé dit lieu cho nhiing
nghién ctu tiép theo dé tim ra cac phuong phap
ché bién phu hop, da tién hanh nghién ctu danh
gi4a kha nang gia cong co hoc va trang strc ctia cau
kién go rong tir van boc gd Keo tai tuong. Két qua
nghién ctu la co sé cho viéc st dung nguyén liéu
trong xay dung va d6 gb noi that. Két qua nghién
ctru sé gop phan vao da dang ho4 san pham, nang
cao hiéu qua st dung nguyen liéu g6 rimg trong.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

- Van boc g6 Keo tai twong (Acacia mangium
Willd.) 9 tudi, dap tmg yéu cau cip chat luong I
theo TCVN 10316:2015 [13]. Van béc duoc cat

thanh céac tAm c6 kich thudc 1.300 x 700 x 1,8 mm.
Van duogc say kho vé do 4m trung binh 18%.

- Keo Phenol Resorcinol Formaldehyde - PRF,
Akzo Nobel.

- Son Polyurethane (PU), Nippon Paint, Viét
Nam.

- Son Inchem, Sherwin Williams, Hoa Ky.

2.2. Phuong phap nghién ctru
2.2.1. Tao cau kién g6 hinh chir C

Van boc dugc cat thanh cac tAm nhé hon cé
kich thudc 1.300 x 700 mm cho phu hop véi kich
thudc khuon may ép van. So 1op van trong 1 tdm la
11 1op, duoc xép song song theo chiéu tho go.
Chiéu day du kién cta cau kién g6 1a 18 mm.

Dua vao két qua nghién ctu, ké thira mot so
thong s6 cong ngheé ép tao cau kién g6 hinh chir C
ctia Nguyén Duc Thanh va cs (2023) [10]. So do
cac budc thuc hién duoc thé hién tai hinh 1.

Van béc gb
Keo tai tuwon

Phan loai ]
Keo PRF W T
Ti 1& keo:déng rén = 100:12 =+
(wt/wt) J ~
Trang keo PRF
Trang 1én b& mit van boc: 150g/m?
J
v
Xép van N
- X@::p song song chidu thé gd
- Xép cac 16p van theo cung mat khong chat
hoac cung mat kin W,

v

Ep van
- Nhiét d6: moi truong
- Thoi gian: 5 gio

- Ap suét: 1,2 MPa

v

[ On dinh céiu kién ]

[ Panh gia tinh chat ]

Hinh 1. So @6 cac budce tao cdu kién gb hinh chit C

Mo ti quy trinh cong nghé tao ciu kién go
hinh chiz C:

Buoc 1:Van boc

- Van boc g6 Keo tai tuong dat yéu cau chat
lwong I theo TCVN 10316:2015 [13].

- Kich thuéc van boc: 1.300 x 700 x 1,8 mm.

Buore 2: Phan loai

- Phan loai cac 16p van theo cung mat khong
chat (loose side) hodc mit kin (tight side) dé

thuan tién cho viéc trang keo theo TCVN
10574:2014 [14].

Buoe 3: Trang keo PRF

Chat keo PRF 1711T va chat déng ran
Hardener 2734 duogc pha theo ty 1é twong tmg 100:
12 (ty le % theo khoi luong), duoc xac dinh qua st
dung can ky thuat.

Str dung con lan dé quét hon hop keo PRF déu
len bé mat ctia tdim van boc voi dinh muc: 150
g/m? bé mat van boc. Keo duoc trang lén ca 2 bé
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mat cta van boc (trir 16p van mat chi trang keo 1
mat).

Buoc 4:Xép van

Sau khi trang, van duoc xép theo chiéu song
song v6i huong thd g6 (chiéu doc thé) nham tao ra
cau kién gb dang van ép dong huong (LVL). Cac
tdm van boc dugc xép theo cling mat khong chat
hodac cung mat kin.

Sau khi sdp xép xong van, tién hanh dua cac
tdm van lén may ép nguoi. Khi dit van vao trong
khuon ép, can chu y dé mat khong chat cta van
huéng vao phia khuon duong. Diéu nay sé giup
giam d¢ dan héi tré lai cta cau kién gb sau qua
trinh ép dinh hinh.

-Yéu cau doi voi cong doan xép van: Pu s6 16p
(11 1op); dung quy cach san phdm; han ché t6i da
su xé dich cta cac tAm van trudc khi ép.

Bude 5:Ep van

Qua trinh van hanh may ép bao gém cac cong
doan va thong s6 ché do ép nhu sau:

- Tién hanh ha khuon duong ctia may ép dinh
hinh cho dén khi dat luc nén ép lén cac 16p van
béc nhiam c¢é dinh, tranh bi x6 léch cac tdm van
boc.

- biéu khién 2 phan khuon am tién vé phia
khuon duong cho dén khi dat luc nén ép, van boc
duogc ép dinh hinh trén may.

- Tang ap suat ép lén 1,2 MPa va duy tri ap
suat trong vong 3 gio.

Hinh 3. C4u kién g6 hinh chit C
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Bude 6:On dinh cau kien

- Cau kién sau khi ép, duoc thao ra khoi may
ép va phai duoc xép 6n dinh trong thoi gian 48 gio,
sau do van duoc chuyén sang may xén canh dé tao
kich thudc chuin theo chiéu ngang san pham.

-Yeu cau ky thuat:

+ Cau kién khong bi no; bé mat khong bi
phong, khong c6 vét han, géc cau kién khong cé
d4u hiéu nut, bién dang.

+ Canh va 2 dau cau kién duoc cat thang,
khéng c6 hién tuong bong tach gitta cac 16p tai vi
tri cat.

Buoc 7-DPanh gia tinh chat

San phdm sau khi 6n dinh dwoc 1dy mau va
tién hanh danh gia chat luong gia cong theo
ASTM D1666-22 [15].

2.2.2. Chuan bi mau thi nghiém

- Cac mau thit duoc cua, cit theo kich thudc
phu hop voi yéu cau ctia timg phép tht, sao cho

moi mau thtr dai dien cho mot khu vuc cia tAm
van do.

- Cac mau thtr trong cting mot phép thir duoc
lay & khoang cach t6i thiéu 100 mm.

- Danh s6 ghi ky hiéu mau thtr dé theo doi
trong qua trinh thi nghiém

On dinh mau: Cac mau thtr duoc lam 6n dinh
trong phong thi nghiém c6 do 4m tuong doi cta
khong khi 1a 65 + 5%, nhiét do 27 + 2°C

2.2.3. Kiém tra va d4nh gi chat lrong gia cong

St dung cac may moc thiét bi tai xweong thuc
nghiém, Vién Nghién cttu Cong nghiép rimg theo
ASTM D1666-22 [15] c6 chinh stta cho phu hop
voi diéu kién phong thi nghiém. Kiém tra truc
quan cho tirmg mau thtr duoc thuc hién trén co so
khuyét tat bé mat va duoc phan loai nhu bang 1.
T kiém tra truc quan, cac mau duoc nhom thanh
hai loai cu thé 1a: Nhom 1 va 2 duoc coi 1a chat
luong chap nhan duoc, trong khi nhém 3 - 5 1a chat
luong thap.

Béng 1. Phan hang chét luong gia cong

Phan hang Mo ta
Nhom 1 Hoan hao - tren 80% bé mat khong c6 khuyét tat
Nhom 2 Tot - tix 65 - 79% bé mat khong cé khuyét tat
Nhom 3 Trung binh - tir 45 - 64% bé mat khong cé khuyét tat
Nhom 4 Kém - tir 35 - 44% bé mat khong c6 khuyét tat
Nhom 5 Rat kém - dudi 34% bé mat khong c6 khuyét tat

- Kha nang cua: Mau van duoc tién hanh xé
doc va cat ngang trén thiét bi cua dia xé doc va cat
ngang. Ludi cua dugc thay moi sau moi lan cit.
Toéc do ddy trung binh ctia thir nghiém danh gia
tinh nang cuwa khoang 12 m/phut. Kha nang xé doc
va cat ngang ctia van dan duoc danh gia trén co s&
mtrc do kho dé khi cua mic do chay canh (néu co)
va chat luong bé mat sau khi cua (40 nhan bé mat,
do so xuwoc canh van). Két qua danh gia dua trén
truc quan theo ASTM D1666-22 [15].

- Kha nang khoan: St dung may khoan dung
7] 4110, loai mai ©22 (mai mai), chat lieu miai
khoan 1a hop kim, toc do khoan 3 gidy/cm, chiéu

Ghi chu: Theo ASTM D1666-22 [15]
sau 16 khoan 2 cm. Kha niang khoan dugc danh gia
trén co s& chat luong khoan dat duoc, gom: Do sic
canh cat, do nhan thanh 16 khoan, mic do chay
(néu co) va mirc do bién dang cta 16 khoan sau 24
gio. Két qua danh gia dua trén truc quan theo
ASTM D1666-22 [15].

- Do bén bam vit: Vit duoc st dung theo ISO
1478:1999 [16], voi kich thudc danh nghia 4,2 x 38
mm, sO ren ST 4,2 buodc ren va buoc vit 1,4 mm.

Vit duoc van sau vao mau thit véi chiéu sau 15
+ 0,5 mm ctia phan than vit cdm sau vao trong mau
tht. Kha nang bam dinh vit dugc danh gia trén 3
chiéu: Bé mat, chiéu doc va chiéu ngang van.
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bat mau thir vao thiét bi thir (may thtr tinh
chéat co ly van nang Instron 5569). Truyén tai trong
tang dan qua ban kep dén cac diu dinh vit 1on
nguoc. Ban kep 1a loai ¢6 ranh song song ¢ suon
voi chiéu rong thich hop dé dinh vit dé dang choc
qua. Truyén tai trong thang truc qua dau dudi ctia
dinh vit voi toc do 10 + 1 mm/phut cho dén khi dat
tai trong cuc dai. Luc bam vit 1a tai trong 16n nhat
do duoc, don vi do N.

Hinh 6. Qué trinh x4c dinh hyc bam gitr vit

2.2.4. Phuong phap danh gid kha nang trang
sttc bé mat cau kién go

O mbi ché do thi nghiém, 5 cdu kién gb hinh
chit C, kich thuéc bao: 1.200 x 300 x 200 mm,
chiéu day 16p van: 18 mm, duoc st dung cho
nghién cttu ché do son pha bé mat cau kién go
bang son Inchem va son PU mau va danh gia tinh
chat mang trang stc. Do 4m ctia mau thtt nghiém
dat 12%.
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Cac buoc nghién ctu hoan thién bé mit cau
kién g6 bang son pht nhu sau: Ciu kién gé duoc
danh nham so bo bé mat bang gidy nham P240;
tién hanh lau ba bot mau; tiép tuc danh nham do
nhén A8 biang gidy nham c6 do hat P320; tién hanh
son 16t; tién hanh pha son Inchem hodc son PU
(lwong trai 200 g/m?; son bong va hoan thién.

Cau kién g6 sau khi duoc son phu duoc gitt 6n
dinh trong toi thiéu 24 gid. Sau do, danh gia mot
s6 tinh chat cha yéu ctia san phdm dé tie d6 lua
chon duoc thong s6 cong nghé dan pht toi uvu
nhat: Xac dinh do bam dinh theo ISO 4624:2023
[17], d6 day mang theo TCVN 9760:2013 [18], do
bén mang son theo TCVN 2097:2015 [19], kha
nang chiu mai mon cua lop trang sticc theo TCVN
11474:2016 [20].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Danh gia kha niang gia cong

3.1.1. Khd nang cua

Két qua danh gia kha nang cua trén 20 mau
cho thdy, canh cau kién sau khi cat déu khong bi
chay, ching to ché do gia cong da lua chon theo
ASTM D1666-22 [15] 1a phu hop doi véi loai san
pham van nay.

Két qua danh gia kha nang xé theo chiéu
ngang van (vuong goc voi tho go) trén 20 mau cho
chat luong tot. Bé mat cat dat nhom phan hang 1
hodc 2. Véi bé mat dat nhom 1 dat 16 mau (chién
ty 1é 85%) thi vét cat rat min, khong co6 hién tuong
xudc mat hay goé bi xé. Nguoc lai, voi nhom phan
hang 2 c6 3 mau (chiém ty 1¢ 15%) thi 16p van mat
(bi cat ngang tho) cé 1 s6 diém bi xuwdc mat.

Két qua danh gia kha nang xé theo chiéu doc
(song song thd gd) thi chat luong tot hon so voi
cat ngang. Vé mat chat lugng bé mat canh cau
kién sau khi xé mau vé co ban dat nhom phan
hang 1 (19 méau, chiém ty 1é 95%), chi 1 mau
(chiém ty 1é 5%) dat phan hang nhém 2.
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3.1.2. Kha nang khoan

Kiém tra tinh nang khoan duoc thuc hién & toc
do6 khoan trung binh 3 gidy/cm (st dung phuwong
phap bam dong ho dé xac dinh), luc ty khi khoan
vira phai (khong qua 16n), khong bi rung manh khi
khoan, ching t6 tinh niang khoan cta loai cau kién
nay 1a kha tot, khong gap phai nhiéu kho khan khi
gia cong khoan, duc. Két qua cho thay, chat luong
16 khoan 1a kha tot.

Hinh 9. Hinh 4nh 16 khoan
a) Lo khoan duoc xép nhom 2 (co vét xuoc);
b) Lo khoan diroc xép nhom 1

3.1.3. Kha nang bam vit

Kha nang bam dinh vit theo chiéu ngang ciu
kién duwoc xac dinh dat trung binh 190 N/mm,
trong khi d6 luc bam vit theo chiéu mat van dat
155 N/mm. Két qua kiém tra cho thay, luc bam
dinh vit ctia van kha cao. Khi so sanh luc bam dinh
vit ctia cau kién thi gia tri nay twong duong gap 1,4
lan g6 Keo tai tong [21]. Nhu vay, cau kién g6 cé
tinh chat cao hon hén ban than gé nguyén liéu san
xuat ra no.

Co su khac biét lon vé gia tri theo 2 chiéu
khac nhau. Nhin chung, luc bam vit theo chiéu
mat van cé gia tri cao hon so voi chiéu ngang van.
biéu nay do chiéu kéo dinh theo chiéu mat van la
chiéu vuong goc thd gb va 16p bé mit cé khoi
lwong riéng cao hon (do bi nén ép trong qua trinh
tao cau kién). Nghién ctru ctia Rokeya va cs (2010)
[22] ciing cho két qua twong dong. Nhin chung,
cac gia tri nay cao hon nhiéu so voi van dan nhiéu
16p stt dung lam cabin va san tau thuyén di bién da
duoc san xuat trueoc day [23].

3.2. Danh gia kha ning trang siic

3.2.1. Xac dinh do bam dinh

Vé mat chat luong va do min, thong qua cam
quan cho thay, bé mat caa cau kién khi son pht

bang 2 loai son la twong duong. Tuy nhién, son PU
léen mau g6 dep hon, trong khi d6 son Inchem la
loai son mau, nén che hét phan nén g6. Voi nén go
cau kién nhiéu khuyét tat nhue mat, bién mau, hoic
vét han cta thuoc ti khi boc go, thi cau kién co
mau sac khong dong déu khi st dung son PU. Tuy
nhién, diéu nay co thé giai quyét duoc néu st dung
son mau Inchem.

a b

Hinh 10. Mau c4u kién gb duoc phtt mit bing
son PU va Inchem
a) Cau kién duoc son phu bang son PU: b)
Cau kién duoc son phu bang son Inchem
Két qua xac dinh do bam dinh duoc thé hién
trong hinh 11.

0,6
§ 0,5
=04 7 I
5 03 ! /

’ 7,
£oo // /
o1

. % %

Son PU Son Inchem

Hinh 11. Cuong ¢ bam dinh ciia son PU va
Inchem

Két qua cho thay, cé su khac biét gitta cuong
do bam dinh ctia mang son PU va mang son
Inchem. Cuwong d0 bam dinh cia mang son
Inchem cao hon khoang 20% so v6i mang son PU.

3.2.2. Xac dinh do day mang son

Kiém tra d0 day mang son duoc thuc hién
bang may do do day bang siéu am PosiTector
UTG. Két qua cho thay, khong cé su khac biet
nhiéu vé do day ctia 2 loai mang son PU va
Inchem. Diéu nay do nguyén nhan luong son phu
stt dung ctia 2 loai 1a tuong duong nhau, dan dén
do phu (do day) 1a tuong dong.
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Hinh 12. D6 day mang son

3.2.3. Do bén mang son

Do bén mang son duoc xac dinh dua trén
phuong phap tht cit 0, stt dung dao cat mot luoi
voi luoi dao cimg va vét cat tao thanh dang chit V
qua toan bo chiéu day cta 16p pha. Khi cat, st
dung thuéc nhom dé dan huéng va canh khoang
cach. Do do day lop pha trung binh la 220 pym,
khoang cach gitra hai vét cit cach nhau 3 mm. Sau
vét cat dugc cat song song, tao thém sau vét cat
song song, cat ngang qua cac vét cat ban dau 90°
dé tao thanh mot mang luoi. Két qua xac dinh dudi
kinh lup cho thdy, voi son PU van c6 mot s6 khu
vuc ¢o hién twong ciac mang nhoé cta lop pha bi
bong ra tai cac diém giao nhau ctia cac vét cat (loai
1). Tuy nhién, viing cat ngang bi anh hudng khong
16n hon 5%. Trong khi d6, quan sat trén bé mét son
Inchem cho thay, cac canh cta vét cat hoan toan
nhan; khong c6 6 vuong nao ctia mang ludi bi tich
ra (loai 0). Két qua trén cho thay, son Inchem cé
do bam dinh t6t hon son PU.

3.2.4. Kha nang chiu mai mon

Kha nang chiu mai mon ctia mang son duoc
thé hién ¢ hinh 13.
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Hinh 13. Kha niing chiu mai mon
Két qua cho thay, son Inchem c6 kha ning
chiu mai mon t6t hon son PU khoang 25%. Két qua

nay twong déng voéi cac so lieu kiém tra phia trén
khi son Inchem c6 cuong do bam dinh va do bén
mang son tot hon son PU. Nguyén nhan do nhom
isocyanat hoat dong trong son Inchem c6 thé ket
hop voi do 4m trong khong khi va nhom hydroxyl
trén 1op g6 bé mat dé tang cuong do bam dinh voi
chat nén (g6). Do d6, son Inchem c6 kha niang
chong nudc, chong 4am, do bam dinh t6t hon cac
loai son khac dung cho go.

4. KET LUAN

Kha niang gia cong ctia cau kién g tit van boc
g0 Keo tai twong da duoc danh gia thong qua 3 chi
tiéu chinh: Cua, khoan, bam vit. Két qua cho thay,
chat luong gia cong tot, dap tng duoc yéu cau
nguyén liéu trong san xuit d6 moc xay dung va
noi that, cu thé:

- Cau kién go rong, nhiéu lop co tinh niang gia
cong tuong doi tot (twong dwong gbd nhom 4 (gb
Re), nhung cuwa dé hon 1 chut do khong bi Kkhit
mach.

- Chat luong bé mat sau qua trinh cua tuong
d6i nhén, do d6 sé gitp giam thoi gian cha nham,
ghép noi san pham.

- Kha nang khoan tot, bién dang cta kich
thudc 16 khoan sau 24 gio 1a rat nho, thé hién su
6n dinh kich thuoc cao ctia cau kién go.

- Do bén bam vit ctia cau kién g6 cao hon
khoang 1,3 1an khi so sanh véi g Keo tai tuong.

Két qua danh gia kha nang trang stic cua cau
kién gb cho thay, bé mat cau kién gé duoc trang
stc bang son PU va son Inchem déu cho chat
luong tot. Vé téng thé, son Inchem c6 chat luong
mang son tot hon son PU, cu thé: Do day mang
son cta son Inchem va son PU Ia twong dong;
cuong do bam dinh ctia mang son Inchem cao hon
khoang 20% so v6i mang son PU; do bén ctia mang
son Inchem tot hon so voi mang son PU; do chiu
mai mon cia mang son Inchem cao hon khoang
25% so voi mang son PU.
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Summary

This paper evaluated the machinability and finishing of acacia mangium veneer - based
composite (VBC) using the 3-dimensional pressing machine. The results showed that the VBC
composite has relatively good machining properties (equivalent to group 4 wood), reaching
requirements in the production of material for construction and interior joinery, with relatively
smooth surface quality after sawing; good drilling ability, deformation of drill hole after 24 hours
is quite small; the screw adhesion strength of VCB was 1.3 times higher than that of Acacia
wood. The results of evaluating the finishing ability of VBC showed that the surface of wooden
structures decorated with Polyurethane paint and Inchem paint had a good quality. Overall,
Inchem paint had better paint film quality than that of Polyurethane paint. The results of this
research are the basis for determining methods of processing and decorating VCB components

used in construction and furniture.
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surface decorating.
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HIEN TRANG VA GlAI PHAP HAN CHE O NHIEM
RAC THAI NHUA TAI THUY VUC DO THI: TRUONG HOP
HO XANG THOI, THANH PHO CAN THO
Nguyén Truong Thanh®*, Kim Lavane!, Pham Vin Toan!,
Nguyén Vo Chau Ngan!, Huynh Viét Triéu', Nguyén Tri Khang®
!Khoa Moi Truong va Tai nguyén thién nhién, Truong Dai hoc Can Tho
"Email: ntthanh @ctu.edu.vn
TOM TAT
Hién nay, rac thai nhua 1a mot trong nhitng tic nhan méi gay anh huong dén chat luong moi
truong nudc. Muc tiéu cta nghién ctu nay 1a danh gia s6 luong, khoi lwong va thanh phan hoa
hoc cta rac thai nhua bi roi vai trén via he, tham c6 & xung quanh kénh dan va xung quanh ho,
ciing nhu tich tu trén mat nuée & kénh dan va long hdé Xang Théi (phuong An Cu, thanh phé Can
Tho). Rac thai nhua bi viit bo trén via he, thdm c6 xung quanh hé duoc thu nhit bang tay va rac
thai nhua tich tu trong long hé duoc vot bang vot trong ngay 22/10/2023. Két qua cho thay, rac
thai nhua bi roi vai va tich tu da anh huéng dén chat luong va canh quan moéi truong ctia thiy vue
do thi. Viéc 6 nhiém nhua do cac hoat dong dan sinh xung quanh ho voéi s6 luong manh da dang
va khoi luong dang ké. Thanh phan rac nhua roi vai trén via he, tham cé xung quanh kénh dan va
xung quanh hé chiém 76,92%; tich tu trong long ho va kénh dan trén 88,89%. Nhua PP
(Polypropylene) duoc tim thay roi vai xung quanh ho voi 76,67%; nhua PET (Polyethylene
terephthalate) duoc tim thdy xung quanh kénh dan voi 46,51%. Nhua PET tich tu trong long hé
nhiéu nhat, chiém 38,08% va nhua PP tich tu trong kénh dan chiém 50%. Cac giai phap can thuc
hién nhu: Tuyén truyén, huong dan nguoi dan han ché vit rac bira bai ciing nhu ting mat do
thung rac cong cong xung quanh ho. Bén canh d6, tang cuong y thitc ctia nguoi dan st dung vat
lieu than thién moi trudong nham gidm thiéu rac thai nhua. Gidi phap quén ly bén ving, déng bo
bang céach tiang cuong tai ché rac thai nhua, sau khi dinh ky thu gom lam sach hé, can duwoc xem
xét trong bdi canh nén kinh té tuan hoan nhu hién nay.

Tt khoa: Ho Xang Thoi — thanh phé Can Tho, 6 nhiém nhura, roi vai, tich tu, thuy vire do thi.

1. BAT VAN BE thi dat 100% tr nam 2020 [9]. Tuy nhién, hién

Tt nhitng nam 1950, chi trong hai thap ky, san
luong nhua toan cau da ting gap doi [1] va rac thai
nhua dang giy 6 nhiém cho moéi truong, de doa
stcc khoe con nguoi [2]. Viet Nam cé mic tiéu thu
nhua, chi s6 phat sinh rac thai nhua va ty 1é xa rac
btra bai cao, véi muc roi vai nhua nam 2018 1a 4,7
kg/nguoi/nam [3] va 1a mot trong nhitng quéc gia
gay 0 nhiém nhua 16n trén thé gioi [4]. Rac thai
nhua ctia Viet Nam chiém 6 - 8% voi ty 1é thu gom
O do thi chi dat 85,5% [5] va 6 nhiém rac thai nhua
dang 1a van dé moi truong mang tinh cap bach [6].

Thanh phé Can Tho c6 thanh phan rac thai
nhua chiém 8% [7], mic d¢ san xuat cac vat dung
nhua (nam 2023) tang 2,43% so voi nam trudce [8]
va phan dau thu gom chat thai ran sinh hoat & do

trang tiéu thu va thai bo nhua van con vuong vai
[10], can phai thay d6i nhan thic va théi quen [11]
ciing nhu thuc hién phong trao “Chong rac thai
nhua” [12]; ddy manh cong tac tuyén truyén
khong st dung tui ni long kho phan hiy va cac san
phiam nhua dung mot lan [13]; ting cuong trién
khai cac giai phap thu gom, van chuyén [14] va
x0a cac diém tap két tam dudi long duong, via he
[15]. Pac biét, nguodi dan van con vt rac bira bai
tai khu vuc cong cong va xudng song, kénh, rach
[16].

Ho6 Xang Théi 1a mot thay vuc do thi quan
trong ctia thanh phé Can Tho. Hién tai, khu vuc
xung quanh ho duoc st dung lam khu pho 4m
thuc dém véi téng chiéu dai gan 2 km [17]. Tuy
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nhién, khu vuc nuwéc mat bén trong long hd va
tham c9, 16i di bo xung quanh bo ho phat sinh cac
loai rac thai sinh hoat, rac thai ctia cac co s¢ kinh
doanh gay mat my quan do thi va 6 nhiém moi
truong [18]; chi s6 chat luong nudc mat (WQI) caa
ho Xang Théi dang bi 6 nhiém [19].

Tl cac van dé trén cho thdy, cac hoat dong
dan sinh sé c6 tac dong dén ho Xang Théi, dac biet
la rac thai nhua va viéc tmg phé véi rac thai nhua
la can thiét. Nghién ctru nay duoc thuc hién nham
lam ro hién trang 6 nhiém rac thai nhua tai mot
thay vuc d6 thi quan trong trong viéc diéu tiét
nudc song, tieu thoat nudc mua, diéu hoa vi khi
hau trong dia ban no6i thanh thanh phé Can Tho, ti

d6 dé xuat gidi phap han ché 6 nhiém rac thai
nhua.

2. PHUONG PHAP NGHIEN CUU

Nghién cttu nay da thyc hién hai khao sat: i/
Khao sat su virong vai rac thai nhua bi viet bd trén
via hé, tham c6 xung quanh kénh dan va xung
quanh ho; ii/ Khao sat su tich tu rac thai nhua trén
mat nuoc trong kénh dan va long ho. Thu thap
ngau nhién toan bo rac thai bi vueong vai va tich tu
trong buéi chiéu ngay 22/10/2023, trudc khi duoc
lam sach cho ngay tiép theo. Panh gia so luong,
khoi luong va thanh phan héa hoc cac loai rac thai
nhua dé lam co sé dé xuat gidi phap han ché o
nhiém nhu quy trinh thuc hién ¢ hinh 1.

Khao sat hién trang rac thai nhwa

(Hé Xang T]léi phuedong An Crwr. gquin
Ninh Kiéu, thanh phé Cén Tho)

v

¥

Rac thai nhya 16 ri trén
via he, tham co

Rac thai nhaa tich tu trong
kénh din, long hé

'

¥

¥

@

r

r

Sé heong Khbi Thanh
manh Ivrong phfau hoa
nhra nhea hoc nhywa

!

Pé xuat giai phap

Hinh 1. Quy trinh thyc hién

2.1. Khu vuc nghién ctru

Ho Xang Théi (phuong An Cu, quan Ninh Kiéu,
thanh phé Can Tho) 1a mét trong 63 ho, kénh/rach
khong duoc san 1ap [20], co dién tich 62.000 m?, voi
téng chiéu dai tuyén duong xung quanh hé khoang
1,6 km, c6 chic ning quan trong trong viéc diéu
tiét nudc song, tiéu thoat nudc mua, diéu hoa vi khi
hau. Mat khac, khuon vien quanh hé ciing 1a noi tap
thé duc, vui choi, gidi tri, thue gian cua nguoi dan
thanh pho Can Tho (Hinh 2).

90

2.2. Phuong phép thu, phan tich mau

221 Thu mau rdc thai nhua roi vai trén via
hé, tham co

Rac thai nhua bi roi vai thong qua viéc nhua
xam nhap vao moi truong trén can va dudi nudc
[21] duoc dinh nghia 1a mot luong (tinh bing g)
nhua roi khoi ting ky thuat va thai ra moi truong
te nhién [22]. Toan bo rac thai trén bé mat caa via
hé va tham c6 xung quanh kénh dan (Hinh 2a) va
xung quanh hé chinh (Hinh 2¢) dai khoang 2 km
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duoc thu nhat vao ngay 22/10/2023. Tat ca rac
thai duoc cho vao tdi chta va van chuyén vé
Phong thi nghiém xtt ly chat thai ran, Khoa Moi
truong va Tai nguyén thién nhién, Trueong Pai hoc
Can Tho d@é phan loai cac thanh phan.

2.2.2. Thu mau rdc thai nhua tich tu trong long
kénh dan va long ho

Rac thai nhua bi tich tu bang cach tich don,
dac biét khi lién tuc hodc lap lai voi su gia tang s
luong. C6 nhiéu nguédn nhua tich tu trong moi
treong tir viéc thai bé va dé rac truc tiép trén dat
lién hodc cudn tréi trong qua trinh van chuyén va

tai nan [23]. Rac thai nhua tich tu trong cot nudc &
long kénh dan va long hé chinh duoc vét bang vot.
Trén tong dién tich bé mat nuéc ctia hé khoang
62.000 m?, khi nudc 16n day ho, cac rac thai nhua
noi trén bé mat nudc bi troi dat vao bo hay tich tu
trong tham c6 & xung quanh kénh dan (Hinh 2b)
va xung quanh bo hé chinh (Hinh 2d) duogc vot
trong ngay 22/10/2023. Tat ca rac thai nhua duoc
cho vao tui chta va van chuyén vé Phong Thi
nghiém xt ly chat thai ran, Khoa Moi truong va
Tai nguyén thién nhién, Truong Pai hoc Can Tho
dé phan loai cac thanh phan.

Hé chinh:

(c) Via hé; Tham co |

(d) Long hé

e o oy = =

[ SA
| (b)Long kénh !
1

L% . By, o

Kv hiéu khu viee thu mau:

1 Rac thai nhwa roi vai

T |
uf

Réc thai nhra tich tu

Hinh 2. Khu vuc thu miu nhia

2.2.3. Phuong phap phan tich

Trudc tién, rac thai nhua duoc phan loai theo
cac vat dung nhua, sau do duoc say kho & 85°C (tu
sdy Memmert UN110 - Dirc, sai s6 + 0,5°C) cho

dén khoi lwong khong déi, sau d6 dém téng so
manh ctia moi loai va can khoi luong (can OHAUS
PA2102 - My, sai s6 + 0,01 g) va phan loai nhua
theo huéng dan cia UNEP (2018) [24]. Phan mém

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2024 91



KHOA HOC CONG NGHE

Microsoft Excel va Microsoft Word 2013 duoc st
dung dé xtr Iy so6 lieu va trinh bay bao cao.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. SO luong rac thai

3.1.1. S0 lrong rdc thdi roi vai xung quanh
kénh din va xung quanh ho

Thanh phan rac thai roi vai tai khu vuc via hé
va thdm c6é xung quanh kénh dan cta hé Xang
Théi c6 13 loai thanh phan khac nhau, trong do
hau hét 1a rac thai nhua voi 10 loai thanh phan trén
13 loai t6ng s6, chiém 76,92% (Hinh 3a). Tuong tu,
tai khu vuc via he, tham cé xung quanh ho ciing cé
13 loai thanh phan réc thai, trong d6 nhua chiém
76,92%, voi 10 loai trén 13 loai tong s6 (Hinh 3b).
Vé s6 luong manh rac thai cho thay, tai khu vuc
kénh dan c6 tong s6 46 manh rac thai véi 43 manh
nhua, chiém 93,48% duoc tim thidy vuong vai trén
via hé va tham c6 (Hinh 3a). Trong khi do, so
lwong manh rac thai bi roi vai trén via he va tham
c6 xung quanh ho véi s6 lwong rac thai nhua duoc
tim thdy la 61 manh trén tong s6 73 manh, chiém
83,56% (Hinh 3b).

Rac thai vuong vai trén via he, tham co xung
quanh kénh dan va ho Xang Thdi c6 thanh phan

da dang, voi thanh phan chu yéu la rac thai nhua,
chiém 76,92%. Téng so luong manh rac thai duoc
tim thdy 1a 119 manh trén téng chiéu dai 2 km
xung quanh ho, voi s6 luong manh nhua chiém tir
83,56 - 93,48%.

Cu thé, trén via hé va tham c6 xung quanh
kénh dan (Hinh 2a) c6 s6 luong manh nip nhua
cao nhat, véi 11 manh. Nguoc lai, dép nhua, khiu
trang, lon bia, hop stta va hop x0p c6 s0 luong
manh thap nhat, voi mot manh twong ting voi moi
loai. S6 lwong manh rac thai cao thit hai 1a 6ng hut
nhua (8 manh), ti€p theo 1a chai nuéc udng mang
di (6 manh), ly nhua (5 manh) va mudéng nhua (4
manh). Pham vi s6 luong manh rac thai dao dong
tir 2 - 3 manh, lan luot twong tmg v6i x6p bao trai
cay va thung xo6p vun. Tuwong tu, s6 luong manh
rac thai nhua vuong vai trén via hé, tham c6 xung
quanh h6é (Hinh 2b) dang chu y nhat 1a ly nhua véi
18 manh, 6ng hut nhua voi 11 manh, chai nhua voi
9 manh, mudéng nhua va khiu trang duogc tim thay
8 manh va chén nhua la 7 manh. Gidy va nap nhua
lan luot twong tmg 3 va 4 manh. Nguoc lai, so
luong manh rac thai thap nhat duoc tim thay la
mot manh, nhe mudéng nhua (x6i com), ban chai
danh rang, pin, vi thudc uéng, chai dau nhot.

S6 lrong ménh céc vit dung roi vai trén via hé + S6 lwong ménh cdc vt dung roi vél trén via hé +
tham cd xung quanh kénh din tham co xung quanh ho
_ C‘Eal K 8 Mudicom
Onghit Nép nhua 18 Ban chai danh
10 - 11 rang
Thiing x0 J Hop dun , :
; 2 s Ong hit Pin
vun banh
oo 2 : "hai nhyra i thudc udng
Haop xop ’ 3 Dép Lo VL °
o il 1
|
5 . N
) 4 l Khéu trang Chai dau nhét
Muéng nhira 1742 Ly nhira
Mudng nha Gidy
Hop sira J Khéu trang Chén nhya Nip nhira
: Xop ludi boc
Lon bia b ey
tri cdy
(@) (b)

Hinh 3. S6 luong manh rac thai roi véi: (a) trén via heé va tham cd xung quanh kénh dan va (b)
trén via he va tham cé xung quanh ho
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Két qua trén cho thay, s6 luong manh rac thai
bi roi vai trén via he, tham cé & xung quanh ho
nhiéu hon 1,5 1an so voi xung quanh kénh dan (73
manh so v6i 46 manh). Mac du s6 luong manh rac
thai nhiéu hon nhung do chung cé nhiéu thanh
phan khac ngoai nhua, vi thé thanh phan nhua &
xung quanh hé chi chiém 83,56% so voi 93,48% &
xung quanh kénh dan. Nguyén nhan la do & khu
vuc chinh ctia ho Xang Théi thuong dién ra cac
hoat dong ctia nguoi dan nhu: Cau c4, tap thé duc,
tan bo, vui choi, giai tri, khach du lich vang lai, &m
thuc dém,... vi thé co nhiéu thanh phan rac thai
khéc roi vai trén via hé va tham c6 & xung quanh
kénh dan (con duong di lai).

Tai thoi diém khao sat, chi c6 4 thung rac
cong cong duoc dat xung quanh ho Xang Théi,
moi thung cé thé tich 120 lit, duoc dat tai 3 vi tri
xung quanh ho va mot vi tri & kénh dan, méi vi tri
chi ¢6 mét thung rac va cach nhau 300 — 500 m.
Hién tai, s6 luong thung rac 1a qua it va mat do
thung rac qua thap so véi tong chiéu dai st dung
xung quanh hé (khoang 2 km). Khao sat cho thay,
moi nguoi sé st dung cac thung rac duoc dat & vi
tri thuan tién & noi ho can ma khong di bo qua 12
mét dé viit rac & noi cong cong [25] va khoang
cach di bo hop ly la khoang 60 m [26]. Nhu vay,
téng thé tich thung rac hién tai thidp hon khéi
luong rac phat sinh, dan dén thiing rac nhanh
chéng bi day, vuot kha nang ton trit. Dong thoi,
mat d¢ thung rac thap, gay kho khan cho viéc bo
rac vao thung khi nguoi sé httu nguon rac phai di
chuyén quang duong xa.

Hién tai, quan Ninh Kiéu c6 ty lé thu gom rac
dat 98,5%, voi hinh thic thu gom rac theo tuyén
duong va thu gom theo khoi. Cac xe thu gom rac
sé di theo mot quy trinh voi tan sudt c¢6 dinh 1
lan/ngay. Thuc trang thu gom rac con c6 nhing
mat han ché trén cac tuyén hém hoac trong cac
khu dan cu v6i nhan luc twong do6i mong hodc
nhan vién vira 1ai xe vira thu gom rac. Pac biét, rac
thai phai duoc cho vao dung cu chira méi duoc xe
rac thu gom, cac tui rac bi rach lam rac roi vai ra
ngoai sé khong dugc thu gom. Do vay, thuc trang
rac roi vai khong duoc thu gom triét dé, vira gay o
nhiém vira khong dam bao my quan do thi [7].

Nhitng ton tai trén 1a nguyén nhan chinh
khién rac thai roi vai ra ngoai via heé va tham cé
thay vi duoc thu gom dua dén noi xit Iy cudi clng.
Bén canh d6, mot nguyén nhan khac 1a y thirc vt
rac bua bai, hoac do phuong tién giao thong, gié
cudn rac ciing nhu théi bay. Mac du hé Xang Thai
¢6 don vi thu gom rac va don dep nhiing rac vueong
vai ra ngoai thung rac khi thu gom, nhung van bi
roi vai ra xung quanh. Két qua nay phan anh chat
thai phat sinh tir viéc xa rac ctia cac ca nhan ra moi
truong. Theo OECD (2022) [21], rac thai btra bai
khac voi rac thai dugc quan ly sai, béi vi hanh vi xa
rac khong nhat thiét phai twong quan vdi viec cung
cap co sé ha tang thu gom va xtt Iy rac thai co ban.
Rac thai c6 thé duoc thu gom dé xt ly ti€p hoac
khong duogc thu gom va roi vai ra méi trueong.

312 SO lrong madnh rdc thdi tich tu trong
kénh dian va long ho

Rac thai nhua vuong vai trén via he, tham co,
long dudng bi nudc cudn troi vao miéng cong, hay
gi6 théi bay vao cot nudc cta kénh dan hodc long
ho. Ngoai ra, su vt bd truc tiép ctia cac hoat dong
dan sinh khac vao kénh dan hoac long ho theo
thoi gian rac thai bi tich tu.

Chat thai nhua tir viéc tiéu thu trén dat lién sé
duoc van chuyén bang dong chay bé mat vao cac
hé thong song, ho [27, 28]. Chat thai nhua bi roi
vai ra duong thay da duoc tim thay & cac khu vuc
ven song ¢ thanh ph6 Can Tho voi cac san pham
nhua dung mot 1an 1a phé bién nhat, chiém 72% vé
s6 luong [29].

Hinh 4a cho thdy, thanh phan rac tich tu trong
kénh dan co6 6 loai, voi 100% 1a rac thai nhua.
Trong khi @6, thanh phan rac tich tu trong long hé
c6 9 thanh phan, voi 8 thanh phan 1a nhua, chiém
88,89% (Hinh 4b). Qua do cho thay, thanh phan rac
tich tu trong long hd cao hon kénh dan, nhung
thanh phan nhua lai thap hon. Vé s6 lugng manh
rac tich tu cho thay, trong long hd c6 745 manh,
vOi 742 manh nhua, chiém 99,6%; trong kénh dan
¢6 108 manh rac tich tu hoan toan la nhua (100%).
Téng s6 manh rac tich tu duoc tim thay la 853
manh trén 62.000 m? dién tich mat nuoc.
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86 lwong manh cac vt dung tich tu trong kénh dan S0 hrong ménh céc vt dung tich ty trong long ho
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Hinh 4. S8 luong manh tich tu trong kénh dan (a) va long hé (b)

S6 luong manh nhua tich tu trong kénh dan va
long ho chi ra ring, chai nhua, hop x6p va thung
x0p 1a cac loai vat dung nhua duoc tim thay nhiéu
nhat. Trong kénh dan, s6 manh hop xop tich tu la
cao nhat voi 27 manh, ké tiép 1a thung xop va chai
nudc voi 22 manh, 6ng hut va tai nhua lan luot 1a
16 manh (Hinh 4a).

Mtc do tich tu nhua trong long hd cho thay,
so luong manh ting lén dang ké so véi kénh dan
trén cung mot loai vat dung nhua bi tich tu. Vi du,
chai nudc bi tich tu trong long ho cao nhat voi 281
manh, cao hon 12 1an so véi tich tu trong kénh dan
(22 manh). Tiép theo, thung x6p bi tich tu tai long
ho vo6i 203 manh so v6i 22 manh trong kénh dan,
cao hon 9 lan. Tuong tu nhu vay, hop xop tich tu
trong long ho 1a 147 manh, cao gap 5 14n so voi cac
manh bj tich tu trong kénh dan (27 manh). biéu
nay ciing tim thdy, ong hut nhua bi tich tu trong
long hé cao gap 3 lan so véi kénh dan. Diac biet,
rac thai nguy hai nhu vi thuéc, khiu trang duoc
tim thay trong long ho (Hinh 4b).

Nhu vay, rac thai roi véai trén via he, tham co
xung quanh kénh dan va xung quanh ho co6 thanh
phan da dang, trong d6 thanh phan nhua chiém
76,92%, voi s6 lwong manh tir 83,56 - 93,48% so voi
cac thanh phan khéc. Thanh phan rac nhua tich tu

trong long hé va kénh dan tir 88,89% trd 1én, voi so
luong manh tir 99,6 - 100%. Cac hoat dong dan sinh
va co so ha tang chua dap tng 1a nguyén nhan
khién rac thai bi roi vai va tich tu xung quanh ho.

3.2. Khai lugng rac thai

3.2.1. Khoi lirong rdc roi vai xung quanh kénh
din va xung quanh ho

Téng luong rac roi vai trén via he, tham co
xung quanh kénh dan va xung quanh hé cé khéi
luong 1.069,5 g trén téng chiéu dai 2 km. Trong
do, rac roi vai xung quanh keénh dan c6 khoi luong
316,5 g, voi rac nhua co6 khoi luong 283,5 g, chiém
89,57% va roi vai xung quanh hé c6 khoéi luwong 753
g, voi 449 g rac nhua, chiém 59,63%.

Khai luong rac bi roi vai xung quanh kénh dan
va xung quanh hé Xang Théi ti 1é nghich véi so
luong manh rac. Cu thé, s6 luong manh ctia nap
nhua bi roi vai xung quanh kénh dan la lon nhat
(11 manh) so voi mot manh ctia dép (Hinh 3a);
nhung khoi luong ctia dép 1a lon nhat, 139 g so voi
6,5 g cia nap nhua (Hinh 5).

biéu nay ciing tuong tu doi voi rac thai bi roi
vdi & xung quanh ho, khi s6 luong ly nhua duoc
tim thay nhiéu nhat, voi 18 manh so véi 3 manh
ctia gidy (Hinh 3b); nhung khoi luwong cta gidy la
cao nhat, 274 g so v6i 30 g ctia ly nhya (Hinh 5).
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Hinh 5. Khdi luong cac thanh phan rac bi roi vai xung quanh kénh dan va xung quanh hé

3.2.2. Khoi Iwong rdc tich tu trong kénh dan va
long ho

Téng luong rac néi tich tu trong kénh dan va
long ho c6 khoi luong 6.466,85 g trén 62.000 m?
dién tich mat nudc. Trong do, rac tich tu trong
kénh dan hoan toan 1a nhua voi 1.308,5 g, dat 100%
va rac tich tu trong long hé c6 khoi luong 5.158,35
g, voi 5.150,35 g nhua, chiém 99,84%.

Khoi luong rac nhua tich tu trén mat nudc cta
kénh dan va long ho cho thay, thung xop c6 khoi
luong 1on nhat, ti 738,5 g (kénh dan) dén 3.520,3 g
(long hd). S6 luong manh cta thung xop tich tu
trong cot nudc vuot troi so voi cac loai vat dung
khac (Hinh 4b) da dan dén khoi luong ctia chung
1a cao nhat (Hinh 6). Tiép theo, chai nudc va hop
x0p ciing c6 khoi luong dang ké khi s6 luong tich
tu kha nhiéu. Do rac tich tu trong cot nudc & kénh
dan va long hd hoan toan 1a nhua, méi loai c6 s6

luong manh kha 16n, vi thé khéi luong ciing ting
tuong tmg theo s6 luong. Diéu nay nguoc lai voi
rac nhua bi roi vai.

Két qua nghién cttu cho thay, muic do 6 nhiém
ttr cac vat dung thai bo phu thudc vao s6 luong hon
la khoi luong. S6 luong phan bé trén mot don vi
dién tich 1a dang ké vé do che phu hon la khoi
luong cta chung. Pac biét 1a rac thai nhua, khi
ching c6 ty trong thap trén mot don vi dién tich
ti€p nhan chat thai, s6 luong ctia chung sé phan
anh muic do 6 nhiém hon la khéi luong. Theo
United Nations Foudation (2024) [30], nhuya dang
gay 0 nhiém moi truong, gay hai cho strc khoe con
nguoi, pha huy cac hé sinh thai va dugc UNEP
canh bao vé muc do nghiém trong cua cudc khiing
hoang nhua toan cau va néu bat mang lwoi nguoi
dan, cong nhan ven bién va cong dong di dau
trong cac gidi phap nhim khic phuc 6 nhiém
nhua.
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Hinh 6. Khéi lugng rac tich tu tai kénh d4n va long hé

3.3. Ty le thanh phan héa hoc céc loai nhiya

3.3.1. Thanh phan héa hoc nhua roi vai

Loai nhua phé bién nhat bi roi vai xung quanh
kénh dan va xung quanh ho 1a nhua PP
(Polypropylene) tir 39,53 - 76,67%, ké tiép 1a nhua
PET (Polyethylene terephthalate) tir 21,67 -
46,51% (Hinh 7). Thanh phan nhua bi roi vai khac
nhau va ti lé gitta cac loai nhua (tinh theo so
lwong) cing khac nhau, phu thudc vao vat dung bi
roi vai ma loai nhua d6 san xuat.

Mic du s6 lwong manh rac thai bi roi vai &
xung quanh ho (73 manh) nhiéu hon kénh dan (46
manh), nhung ti 1¢ nhuya & kénh dan chiém 93,48%,
nhiéu hon xung quanh hé 1a 83,56%. Diéu nay cho

T oai rilhivra vori WAl

thay, rac thai xung quanh kénh dan chua yéu la
nhua cao hon xung quanh ho. Hon nira, cac vat
dung bi roi vai xung quanh hé rat da dang, chung
dong goép dang ké vao so luong manh, vi thé
chung loai nhua it hon kénh dan (Hinh 6). Mic
khéc, s6 luong manh nhua bi roi vai & xung quanh
ho cao hon xung quanh kénh dan va chung chi tap
trung trén mot vai loai vat dung nén khong cé su
da dang cac ching loai nhya (3 loai nhya la PP,
PET va HDPE - Hight Density Polyethylene) so
v6i kénh dan (6 loai nhua 1a PP, PET, LDPE - Low
Density Polyethylene, PS — Polystyrene, EPS -
Expanded Polystyrene va EVA - Ethylene Vinyl
Acetate)

Xoug qenh o

Ximg gk dan

fatm } €0 T SO0 S LG

Hinh 7. Ti 1& nhua roi vdi xung quanh kénh dn va xung quanh hd

3.3.2. Thanh phan héa hoc nhua tich tu

Chiing loai nhya tich tu trong cot nudéc & kénh
dan va long ho cht yéu 1a céac loai nhya ndi. Twong
tu nhu ching loai nhua roi vai, nhua PP va PET la
phd bién nhat trong tat ca cac loai nhua.

Tai kénh dan, ti 1é nhua PP chiém 50% vé so
luong so voi nhua LDPE chiém 20,37%, nhua PS va
EPS lan luot chiém 14,81%. Nguoc lai, tai long ho,

96

ti 1 nhua PET 1a cao nhat, chiém 38,08%; ké tiép 1a
ti 1é nhua EPS, chiém 27,51%, PS chiém 19,92%, PP
chiém 10,84% va ti 1é nhua LDPE la thap nhat,
chiém 3,66% (Hinh 8).

Tinh trang vt rac thai vao kénh, rach, dac biét
la cac kénh, rach len 16i trong cac khu dan cu gay
anh hudéng dén chat luong nuwoc & thanh pho Can
Tho. Cac song, kénh, rach c6 chat luong nudc tot
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va rat tot truoc day da bi thay ddi chat luong. Diéu
nay chung té6 cac khu vuc trén dang chiu anh
hudng cta cac hoat dong san xuat va sinh hoat va
chua c6 nghién ctru sau vé mtc ¢ anh huéng cu
thé cta chat thai ran dén moi treong nuoc [7].
Mic du, ty 1é thu gom chat thai ran sinh hoat &
khu vuc noi d6 quan Ninh Kiéu dat kha cao
(98,5%), nhung van tén tai mot phan khong duoc
thu gom bi roi vai trén duong va doc theo cac kénh
rach trong noi d6 [7]. Theo Urban Ocean (2020)
[31], rac thai roi vai tai cac truc duong & thanh pho
Can Tho trong thoi gian tir 10/2020 - 01/2021 c6
téng cong 2.704 manh rac da duoc ghi nhan trén
27 1at cat (méi lat cat rong 100 m?), trong do nhua
thuc phdm chiém ty 1é phan tram 16n nhat, voi 34%.
Mot nghién ctu khac dugc thuc hién tir thang

7/2020 - 4/2021 nham ting cuong hiéu biét vé cac
loai chat thai nhua bi roi vai ra song ngoi va dai
duong & Viét Nam cho thay, con thiéu cac nghién
ctru phan tich va dix lieu vé s6 luong, chung loai
nhua trén cac song, luu vuc song, bién. Két qua
nghién ctru chi ra so6 luong cac manh nhua ven
song tai thanh pho Can Tho 1a 34,5 manh/don vi,
thanh phé Ho Chi Minh 1a 33,4 manh/don vi, tinh
Lao Cai la 30,1 manh/don vi va tinh S6c Trang la
4,3 manh/don vi. Tai cac vi tri ven song & nong
thon va thanh thi, tdi ni 16ng chiém 20,6% va 22% vé
so luong, 1an luot twong tmng; tiép theo 1a hop xop
dung thuc phdm va manh nhuya mém. Trong do,
nhua PS chiém 59%, nhuya LDPE va PET chiém
18% [32].
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Hinh 8. Ti Ié nhua tich tu trong cot nuéc kénh dan va long ho

3.4. Dé xuat giai phap

Hién tai, thanh pho Can Tho can ddy manh
quan ly chat thai ran sinh hoat. Trong d6, tang
cuong giai phap xir Iy hanh vi viat bo thai rac thai
khong dung noi quy dinh. Vé sinh dinh ky cac
tuyén duong, thu gom va vt rac trén cac song,
kénh rach, he thong thoat nuoc [33]. Tai quan
Ninh Kiéu, thuc hién giai phap ting cuong thu
gom va van chuyén rac. Cac don vi thu gom rac
tang cuong phuong tién, nhan cong dé van chuyén
hét luong rac thu gom hang ngay, khong dé ton
dong rac thai va van chuyén rac thai dén nha may
xtr ly dang theo khung gio va khai lwong quy dinh
[34].

Qua dic diém rac thai nhua ¢ thay vuc do thi,
truong hop ho Xang Théi trong noi thanh thanh
pho Can Tho cho thay, cac vat dung nhua stt dung
mot 1an da bi vit bo (roi vai) ra ngoai moi truong

thay vi di vao hé thong thu gom va bi tich tu dang
ké trong moi truong nuoc. Tu thuc té do, can
thuong xuyén tuyén truyén, huéong dan va co su
cam két ctia nguoi dan trong viéc xtt ly, viit bo rac
thai dung quy dinh. Bén canh d6, can c6 giai phap
quan ly nhu: Tang thé tich thung rac, s6 luong
thiing rac va mat do thung rac dé phan loai rac
trude khi thu gom nham tranh tinh trang qua tai
cling nhu vt rac thai bira bai. Ngoai ra, can tang
tan suat thu gom, lam sach rac roi vai va van
chuyén rac dén noi xtt Iy sau ciing trong ngay.

Thanh phé Can Tho hién xit ly rac thai bang
phuong phap dot, nhung cac nhom rac c6 kha
nang tai ché thi co s¢ kinh doanh dich vu tu lén
phuong 4n tai ché, tai st dung, hoac thué don vi
khac c6 chuc nang thu gom xtt ly [7]. Cac chung
loai nhya nhu: PET, HDPE, PVC va LDPE c6 gia
tri tai ché [35], vi thé trong téng thé rac thai nhua
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bi roi vai va tich tu & hé Xang Théi van c6 ching
loai nhua co gia tri kinh té véi ty 1& kha cao nhu
PET va LDPE, c6 thé tai ché rac thai nhya mot
cach bén vimg sau khi dinh ky thu gom va lam
sach ho.

4. KET LUAN

Rac thai nhua bi roi vai va tich tu trong thuy
vuc do thi da anh huéng dén chat luong va canh
quan moi truong xung quanh. Cac hoat dong dan
sinh xung quanh ho 1a cac nguon chinh, chiu trach
nhiém cho viéc gay ra roi vai hay tich tu nhua.

Thanh phan rac nhua roi vai trén via he, tham
c6 xung quanh kénh dan va xung quanh hé chiém
76,92% va tich tu trong long hé, kénh dan trén
88,89%. Nhua PP duoc tim thay roi vai xung quanh
ho, voi 76,67%; nhua PET duwoc tim thdy xung
quanh kénh dan vo6i 46,51%. Nhua PET tich tu
trong long hé nhiéu nhat, chiém 38,08% va tich tu
trong kénh dan 1a nhua PP, chiém 50%.

Giai phap han ché tinh trang 6 nhiém rac thai
nhua 1a can tuyén truyén, huéng dan nguoi dan
han ché vit rac bira bai cting nhu ting mat do
thung rac xung quanh hé. Bén canh d6, tang
cuong y thitrc ctia nguoi dan bang viéc st dung vat
liéu than thién véi moi truong nham giam thiéu rac
thai nhua. Giai phap tai ché nhua nham quan ly
bén vitng, déong bo can dugc xem xét trong boi
canh nén kinh té€ tuan hoan nhu hién nay.
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CURRENT STATUS AND SOLUTIONS TO LIMIT PLASTIC WASTE POLLUTION
IN URBAN WATER BODIES: THE CASE OF XANG THOI LAKE, CAN THO CITY

Nguyen Truong Thanh', Kim Lavane’, Pham Van Toan’,
Nguyen Vo Chau Ngan', Huynh Viet Trieu!, Nguyen Tri Khang!
!College of Environment and Natural Resources, Can Tho University

Summary

Currently, plastic waste is one of the emerging factors affecting the quality of the water
environment. The objective of this study is to evaluate the quantity, volume and chemical
composition of plastic waste scattered on sidewalks, grass around canals, around lakes as well as
accumulated on the water surface in canals and Xang Thoi lake (An Cu ward, Can Tho city).
Plastic waste discarded on sidewalks, grass around the lake was collected by hand, and plastic
waste accumulated in the inner lake was picked up with nets on October 22, 2023. The results
show that scattered and accumulated plastic waste has affected the quality and environmental
landscape of urban water bodies. Plastic pollution is caused by human activities around the lake
with a diverse number of pieces and a significant volume. The composition of plastic waste
scattered on sidewalks, grass around canals and around lakes accounts for 76.92% and
accumulates in the lake bed and canals over 88.89%. PP plastic (Polypropylene) was found
scattered around the lake, with 76.67% and PET plastic (Polyethylene terephthalate) was found
around the canal with 46.51%. PET plastic accumulates in the lake bed the most, accounting for
38.08% and PP plastic accumulates in the canal, accounting for 50%. Solutions that need to be
implemented such as propagating and instructing people to limit littering as well as increasing
the density of public trash around the lake are urgent solutions. Besides, increase people’s
awareness of using environmentally friendly materials to reduce plastic waste. Sustainable and
synchronous management solutions by increasing recycling of plastic waste, after periodically
collecting and cleaning the lake, need to be considered in the context of the current circular
economy.

Keywords: Accumulation, leakage, plastic pollution, urban water body, Xang Thoi lake - Can Tho
city.
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