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KHOA HOC CONG NGHE

NGHIEN CUU VA BINH TUYEN CAY DAU DONG
GIGNG DAO TIEN PAC A TAI TiNH BAC KAN
Tran Dinh Ha!, Pao Thi Thanh Huyén!, Lé Thij Kiéu Oanh ?,
Dao Thanh Van!, Ngé Xuan Binh!, Nguyén Trinh Hoang Anh?, Nguyén Van Hong" "

TOM TAT

! Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén
?Bo Khoa hoc va Cong nghé
"Email: nguyenvanhong @tuaf.edu.vn

Pao Tien Pic A 1a giong dao ban dia tai huyén Ngan Son, tinh Bic Kan. Cay sinh trudéng khoé,
hoa kich thuéc 16n, 5 canh don, mau hong dam, né dau thang 3 duong lich. Qua chin cuéi thang
7, kich thuéc khé 16n, mau ma va chat luong kha. Qua binh tuyén 3 nam (2021 - 2023), da tuyén
chon va cong nhan duoc 15 cay dau dong. Cac cay dau dong c6 tudi tir 15 - 17 nam, duoc trong tir
hat, ra hoa qua 6n dinh, nang suat qua trung binh 39,8 - 49,7 kg/cay/nam, khoi luong qua 103,1 -
109,5 g/qua. Qua c6 dang hinh tring, dinh qua nho ra; vd qua c6 dam hong do co 16p 1ong min.
Ty 1é an duoc trén 75%, thit qua gion va chac, vi qua ngot thanh, it chat, co mui thom dac trung,
do Brix tir 11,02 - 12,20%, ham luong duong téng so 8,68 - 9,11%, vitamin C tir 13,37 - 16,59 mg/100

g, axit tong so6 0,61 - 0,64%, tanin 0,27 - 0,30%.

Titkhoa: Cdy ddu dong, chat lwong qua, ddo Tién Pic A nang sudt qué, tuyén chon.

1. DAT VAN DE

Cay dao (Prunus persica) 1a cay an qua on déi
c6 gia tri stt dung da tac dung nhu: San xuat qua,
hoa, tao canh quan. Hoa dao dep thuong né mua
xuan, dip tét nén duoc nguoi dan tréng nhu mot
loai cay canh gin voi van hoa dan toc Viet Nam.
Mot s6 giong dao cé khoi luong qua 16n, mau ma
dep, mui thom dic trung, chira nhiéu thanh phan
dinh dudng, chat khoang, vitamin nén duoc st
dung an tuoi hodc ché bién thanh cac loai d6 uéng.
Voi dao 1ay qua, yéu cau muc do lanh cao hon dao
lay hoa, do vay thuong duoc trong & cac khu vuc
ving cao mién ndi &@ mot so tinh nhu: Lao Cai, Son
La, Ha Giang, Lang Son, Bac Kan. Mot s6 giong
dao dia phuong c6 dac tinh tot duoc quan tam khai
thac, bao ton va phat trién nhu: Pao H’'Mong & khu
vuc Tay Bac (tinh Dién Bién va Son La) [1], giong
dao Mau Son, tinh Lang Son [2]. Ngoai ra c6 mot
s6 giong dao qua duoc nhap noi tir: Trung Qudc,
Phap, Australia... [3].

Tinh Bac Kan c6 diéu kién tu nhién khi hau,
dat dai phu hop cho cay an qua on déi noi chung
va cay dao an qua noi rieng [4]. Mot s6 giong dao

ban dia nhu: Tién Pac A, huyén Ngan Son; dao
som Dia Linh, huyén Ba Bé; dao Toang, huyén
Cho Dén c6 nang suat qua cao, chat luong kha tot,
mau qua dep duoc mot s6 nguoi dan dia phuong tu
trong cho hiéu qua kinh té cao. Tuy nhién, do quy
mo san xuat con nho, cong tac nhan giong chua
duoc quan tam, chua tuyén chon duoc cay dau
dong dé nhan giong, quan ly giong chua chat che
va canh tac theo kinh nghiém nén céac giong dao
nay cé nguy co ngay cang thoai hoa. Chinh vi vay,
viéc nghién cttu va binh tuyén cay dau dong giong
dao Tién Pic A tai tinh Bac Kan la can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién cttu

Giong dao Tién Pac A (con goi 1a dao Tien Péc
A) 1a giong ban dia duoc trong tai khu Pac A, thi
tran Na Phic, huyén Ngan Son, tinh Bac Kan.

2.2. Phuong phuong phap nghién cttu

- Xay dung bo tiéu chi tuyén chon ciy diu
dong: Can ct két qua diéu tra, danh gia thuc trang
san xuat, gia tri va tiém nang phat trién ctia nguon
gen dao Tién Pic A ctia dé tai; cac tieu chi quy
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dinh vé cay dao dau dong theo Huéng dan s6 chi tieu: Ly lich cay, diac diém hinh thai qua, sinh
2513/HD - SNN ctua S& Nong nghiép va PTNT truéong va sau, bénh hai; kha nang ra hoa, qua;
tinh Bac Kan (2020) [5]. Phiéu mo6 ta va danh gia chat luong qua, lam can ct danh gia trong qua
ban dau nguon gen dao theo tai lieu cta Trung trinh tuyén chon cay diu dong, cac chi tiéu duoc
tam Tai nguyén thuc vat (2022) [6], tién hanh xady ~ danh gia diém vdi téng so diém t6i da 200.

dung bo tieu chi tuyén chon cay dau dong véi 30

Béng 1. Bo tiéu chi tuyén chon cay diu dong dao Tién Pic A

TT Cac tiéu chi Tiéu chi can dat Ma s?rt(igu chi
I Ly lich cay
1 Tudi cay > 8 nam TC1
2 Hinh t,hfm nhan Cay duoc nhan giong tir hat/ghép TC2
giong
g | Pocaonoicay 500 - 600 m so véi myc nuéc bién TC3
moc
II bac diém hinh thai qua
Kich thuéc qua trung binh: > 5 cm TC4
Hinh dang qua: Hinh trimg (cau thon) TC5
Qua khi chin Mau sic vo qua: Vang xanh ph6t hong dam TC6
Bé mat v qua: Co long, c6 duong ranh xé TC7
Mau sic thit qua: Phot hong phan tiép giap hat TC8
. Hat khi qua Mau sic vo hat: D6 hong TC9
chin Do két hat voi thit qua (roc hat): Tir trung binh tré 1én TC10
III Sinh trudong va sau, bénh hai
B9 tan khoe, can do6i hinh ré quat/cai phéu TC11
Puong kinh goc: > 20 cm TC12
8 Sinh tru éng Chiéu cao cay: 4-6m TC13
than 14
S6 canh cap 1: 3-5 TC14
Than, canh, 1a sinh truéng khée TC15
9 Tinh hinh sau, Khong hodc it bi bénh hai nguy hiém TC16
bénh Khong hoac it bi sau hai TC17
v Kha nang ra hoa qua
10 B Ra hoa qua 6n dinh 3 nam (2021 - 2023) TC18
Dizilzr;léra Thoi gian hoa no: cudi thang 2 - dau thang 3 hang nam TC19
Thoi gian qua chin: Thang 7- 8 TC20
) Khéi luong qua trung binh (g/qud): >100 g TC21
11 Nang suat qua :
Nang suat qua (kg qua/cay): > 35 kg TC22
V Chat luong qua

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2025
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TT Cac tiéu chi Tiéu chi can dat Ma Sgée)u chi
Ty le an duoc (%): > 70 TC23
Vitamin C (mg/100 g): >12 TC24
1o | Chatluongly Do Brix (%): >11 TC25
hoa tinh
Do chat (Ham luwong tanin) (%) < 0,4 TC26
Do chua (Ham luong axit) (%) < 1,0 TC27
Thit qua chéc va gion vira tré lén TC28
13 | chd ;
Chat hrong cim C6 huong vi dic trung TC29
quan
Ngot, it chat va chua dén khong chat TC30

- Khdo sat, so tuyén cay du tuyén diu dong:
Can ctt vao bo tiéu chi tuyén chon cay dau dong da
duoc xay dung, lua chon chi tiéu tién hanh xay
dung phi€u va t6 chic khao sat, diéu tra cac ho
dan & khu vuc trong dao tap trung. Tién hanh khao
sat cham diém 30 cay dao duoc cac ho dan gioi
thiéu tot nhat trong vung. Téng hop két qua, xac
dinh cac cay dat tir 150 - 200 diém 1a cay wu tu dé
tiép tuc theo doi, danh gia trong 2 nam 2022 - 2023.

- Theo doi, d4nh gi4 tuyén chon cdy dau dong:
Trong 2 nam 2022 - 2023, tién hanh cham soc theo
quy trinh ky thuat trong ctia Dao Thanh Van va cs
(2017) [7], theo doi thuc té, danh gia cac cay uu tu
duoc tuyén chon véi chi tiéu:

+ Sinh trudng than tan: Chu vi géc (cm) do tai
vi tri phia trén cach mat @it 30 cm; chiéu cao cay
(m) do tir mat dat dén dinh ngon cay; duong kinh
tan (m) do hai chiéu vuong goc bong Tay - Nam
Bac theo hinh chiéu tan, 14y tri s6 trung binh; s6
canh cap 1/cay. Cac chi tieu duoc xac dinh vao
thang 4 hang nam.

+ Thoi diém ra hoa ro va qua chin ro trong
nam: Thoi diém nd hoa ro khi cé trén 50% s6 hoa
nd; thoi diém qua chin ro (ngay) khi cé trén 50% so
qua trén cay chin.

+ Tinh hinh sau, bénh hai chinh: Theo doéi tan
suat bat gap mot s6 sau hai nhu: Sau duc than
canh (Chelidonium argentatum Dalm;
Nadezhdiella cantori Hope; Anoplophora chinensis
Forster), sau an 1a (Delias aglaia), rudi vang duc
qua (Bactrocera dorsalis), bénh thung 1la

(Xanthomonas arboricola), bénh chay goém

(Phytophthora sp.)

+ Khoi lwong qua va nang suat: Khoi luong
qua (g/qud) lay ngau nhién 30 qua tai 4 huong
trén cay tinh gia tri trung binh. Ning suat
(kg/cay) can tinh luong qua thu duoc toan cay.

+ Chat lwong qua: Lay mau 10 qua/cay, xac
dinh ty lé an duoc (%); dac diém hinh thai qua khi
chin: Hinh dang qua, mau sic; chat luong cam
quan: Do cung, huong vi, d0 ngot va chat; chat
lwong hod tinh: Do Brix (%) xac dinh bang Brix ké,
ham luong vitamin C (mg/100 g) x4c dinh bing
phuong phap tilman, axit tong s6 (%) bang dung
dich kiém NaOH, tanin (%) bang dung dich chuin
KMnO,.

+ Viéc danh gia tuyén chon cay dao dau dong
duoc so sanh voi gia tri trung binh 5 cay dao Tién
Pic A d6i ching (PTPAPC) dai dién trong quin
thé c6 cung tudi, hinh thitc nhan giong va kha
nang sinh trudng, diéu kién lap dia va khi hau,
cham sé6c déng nhat nhu nhau.

- Phuong phap xir ly so liéu: Cac so lieu duoc
xtt ly bang phan mém Excel.

2.3. Thoi gian va dia diém nghién ciru

- Thoi gian nghién ctu tir thang 10/2021 -
8/2023.

- Pia diém nghién cttu: Khu vuc tréong dao
Tien Pac A, khu Pic A, thi trdn Na Phic, huyén
Ngan Son, tinh Bac Kan.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua so tuyén cac cay dao Tieén Pic A

dao hién c6 déu chung nguodn goc tir cac cay dao
khu Pic A. Day la khu tap trung va co6 nhiéu cay

dat tieu chi t6t nhat dé tuyén chon. Dé so tuyén
cac cay dao uu ta, tién hanh khao sat bang phiéu
va cham diém 30 cay dao duoc cac ho dan gioi
thiéu tot nhat trong khu vuc, két qua duoc thé hién
& bang 2.

uu ti
Cay dao Tien Pic A duoc trong tap trung tai
khu Pac A, thon Ban Mach, Na Noi, Coc Sa, thi
tran Na Phic, huyén Ngan Son c6 do tudi khac
nhau. Qua khao sat so bo cho thay, cac ca thé cay
Bang 2. Két qua danh gia diém so tuyén cay dao wu ti giéng dao Tién Pic A
tai huyén Ngan Son, tinh Bic Kan nam 2021

Don vi tinh: Diém

Hinh | Sinh | Kha |\ Nang| o viau| o | Maw | 20|
STT | Cay thlfc tr\lro:ng nangpra su?t luong | dang | sac | roc |sac thit glon Vl, Mui Téng

nhan | vasau, | hoaén | qua/ , ) \ , | thit | qua|thom

giong | bénh | dinh | cay qud | qua | vo | hat) qua qua
1 |DTPA1| Hat 5 10 10 17 8 10 | 12 10 18 | 18 | 18 136
2 |DTPA2| Hat 10 10 5 17 9 10 | 12 11 18 | 18 | 19 139
3 |DTPA3| Hat 12 18 20 15 9 8 | 12 10 19 | 21| 20 164
4 |DTPA4| Hat 10 10 5 16 6 13 | 16 10 18 | 20 | 18 142
5 |DTPA5| Hat 10 10 10 16 6 14 | 12 10 18 | 20 | 18 144
6 |DTPA6| Hat 10 20 20 14 10 10 | 12 11 18 | 22| 19 166
7 |DTPA7| Hat 12 15 8 15 5 10 | 12 11 18 | 20 | 18 144
8 |DTPA8| Hat 10 18 20 16 10 9 |16 10 19 {10 ] 19 157
9 |DTPA9| Hat 12 20 19 16 10 10 | 16 12 18 | 23 | 19 175
10 |DTPA10, Hat 10 18 20 14 8 8 | 16 10 18 | 21| 18 161
11 |PTPA1l] Hat 12 20 20 17 10 9 |16 10 19 |21 ] 19 173
12 |PTPA12| Hat 14 18 20 15 8 10 | 12 12 18 |22 | 18 167
13 |PTPA13| Hat 5 15 5 17 6 10 | 12 11 19 | 18 | 19 137
14 |DTPA14/ Hat 12 19 20 14 9 10 | 16 12 18 | 23| 19 172
15 |PTPA15 Hat 10 19 20 14 8 10 | 17 11 19 | 23| 20 171
16 |PTPA16] Hat 8 10 10 17 8 10 | 12 10 19 [ 20| 18 142
17 |PTPA17| Hat 5 15 8 18 8 10 | 12 10 18 | 18 | 19 141
18 |PTPA1§ Hat 10 18 20 16 9 10 | 16 12 18 | 23| 19 171
19 |PTPA19 Hat 5 15 5 17 6 10 | 16 10 19 |10 | 18 131
20 |[DTPA20| Hat 8 15 20 16 9 10 | 16 12 19 | 23| 19 167
21 |bTPA21| Hat ) 12 10 14 8 10 | 16 10 18 | 20 | 18 141
22 |DTPA22| Hat 8 15 10 14 5 13 | 12 10 18 | 21| 18 144
23 |DTPA23| Hat 10 18 20 16 9 16 11 18 | 25| 18 170
24 |DTPA24| Hat 10 15 20 16 10 9 | 16 11 18 | 23 | 18 166
25 |DTPA25| Hat 5 15 12 16 8 10 | 12 10 18 | 20 | 19 145
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\ . 3 Nan A
Hinh | Sinh | Kha | "8 6 | Hinh | Mau| Do | Mau | PO |

SIT | Ca thic | truéng | nangra | suat luong | dang | sic | réc |sic thit] 51O Vi | Mui Tén,
Y| nhan | va sau, | hoadén | qua/ ' ,g ' g ) .| thit | qua | thom ong

o . ) qua | qua | vo |hat| qua ,

giong | bénh dinh cay qua
26 |DTPA26| Hat 8 10 10 14 6 10 | 12 11 18 | 18 | 18 135
27 |PTPA27| Hat 7 10 12 16 6 13 | 12 11 18 | 20 | 18 143
28 |DTPA28| Hat 10 18 19 14 9 10 | 12 10 19 | 23| 20 164
29 |DTPA29 Hat 15 20 19 17 9 10 | 16 12 19 | 25| 18 180
30 |DTPA30, Hat 5 10 10 18 8 10 | 12 11 18 | 20 | 18 140

Két qua & bang 2 cho thay, téng diém cua 30
cay dao dong tir 131 - 180 diém/200 diém toi da.
Trong do6 co 15 cay dat tren 150 diém, mang ma
so: DTPA3, DTPA6, DTPAS, DTPA9, DTPAIO,
DTPA11, DTPA12, DTPA14, DTPA15, DTPA1S,
DTPA20, DTPA23, DTPA24, DTPA28 va DTPA29
1a nhimng cay c6 trién vong. Cac cay uu tu duoc ma
so lai theo s6 thir tu tir 1 - 15, ti€p tuc duoc theo
doi thuc té, danh gia vé cac chi tiéu sinh truong,
kha nang ra hoa, dau qud, nang suat, chat luong

qua, tinh hinh siu, bénh hai... trong nam 2022 -
2023 dé tuyén chon cay dau dong.

3.2. Kha ning sinh trudng ciia cay dao wvu ta

Dén cudi nam 2023, cac cay dao Tien Pic A uu
t c6 do tudi tir 15 - 17 nam. Cay sinh truéng than
tan tot, chiéu cao cay tu 4,5 - 6,4 m, duong kinh
tan tir 5,3 - 6,8 m, dudng kinh goc tir 21,7 - 30,6 cm,
s6 canh cap 1 tir 3 - 5 canh/cay. B¢ 14 phat trién
khoe, tan cay c6 hinh cau, dat tieu chi cay dau
dong (Bang 3).

Béng 3. Kha ning sinh treéng than tan clia cac cay Pao Tien Pic A vu tu

T Ma 6 Tudicay | Chiéu cao |Puong kinh Duc?ng kinh | S6 canh cap

(nam) cay (m) tan (m) goc (cm) 1/cay (canh)
1 DTPA1 16 6,1 6,6 25,5 4
2 DTPA2 15 9,9 6,3 21,7 5)
3 DTPA3 15 5,0 6,2 32,5 4
4 DTPA4 16 6,4 9,9 30,6 4
5 DTPAS 16 6,0 6,8 21,7 4
6 DTPA6 16 4,8 6,7 26,8 5)
7 DTPA7 16 4,6 5,3 23,7 3
8 DTPAS 16 5,0 6,2 24,5 3
9 DTPA9 16 5,3 6,3 24,8 4
10 DTPA10 16 5,0 6,8 26,1 5
11 DTPA11 16 9,9 6,5 25,8 4
12 DTPA12 16 9,9 6,3 24,5 3
13 DTPA13 17 9,9 6,3 274 4
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14 DTPA14 17 9,8 6,6 27,2 3
15 DTPA15 16 4,5 6,0 24,8 3
17 Trung binh 16,0 54 6,3 26,2 39
16 DTPADC 16,0 52 6,1 256 35

Ghi chii: PTPADC: Pio tién Pic A doi chimg

3.3. Thoi diém hoa né va qua chin ciia cAc cay
dao uu ta

Céac cay dao Tien Pic A wu tu duoc tuyén
chon co dac diém nd hoa sau dip Tét Nguyén
ban. Tuy theo su bién déi diéu kién ngoai canh
ma co su chénh léch, thoi gian né hoa ro kéo dai
1 tuan trong khoang dau thang 3 hang nam (01 -

15/3). Thoi diém cho qua chin tap trung kéo dai
1 tuan trong khoang trung tuan dén gan cudi
thang 7 hang nam (10 - 25/7). Nhu vay, giong
dao Tién Pic A thuoc nhom cho thu hoach qua
chinh vu (Bang 4), nhitng dac diém nay cho
thay, cac cay dao wu tu cé dic tinh nhu bo tieu
chi da xay dung.

Bang 4. Thoi diém né hoa va qua chin trong nim clia cac cay dao Tieén Pic A vu td

Nam 2021 Nam 2022 Nam 2023

T Masd | Tryidiém | Quachin | 0% | Quachin | 1% | Quachin

ra hoaro tap trung diém 1:a tap trung dicm 1:a tap trung

hoa ro hoa ro

1 bTPA1 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
2 DTPA2 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
3 DTPA3 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
4 DTPA4 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
5 DTPAS5 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
6 DTPA6 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
7 DTPA7 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
8 DTPAS8 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
9 DTPA9 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
10 DTPA10 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
11 bTPA11 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
12 DTPA12 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
13 DTPA13 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
14 DTPA14 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
15 DTPA15 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7
16 DTPADC 1-5/3 10-16/7 4-9/3 14-20/7 | 7-12/3 | 19-25/7

Ghi chi: DPTPADC: Pio tién Pic A doi ching
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3.4. Ning sudt ctia cac cay dao wu ta

Theo doi khoéi luong qua trung binh va nang
suat qua ctia cac cay dao Tién Pic A wu ta trong 3
nam lién ti€p 2021 - 2023, két qua duoc thé hién &
bang 5.

Cac cay dao Tien Pic A uu tu duoc tuyén chon
ra hoa cho qua lién tuc va én dinh trong 3 nim
theo doi tir 2021 - 2023. Khéi luong qua trung binh
trong 3 nam cua moi cay dat tir 103,1 - 109,5 g/qua
va nang suat qua tir 39,8 - 49,7 kg/cay/nam. Nhu
vay khoi luong qua va nang suat qua cia cac ca thé
cay dao uu tua cao hon so voi cac cay dai dién trong

quan thé 1am d6i ching. Gia tri khoi luong qua va
nang suat qua la nhimng chi tiéu phu thuoc vao dac
tinh giong, giai doan, diéu kién sinh thai va cham
soc. So sanh tuong doi co thé thdy, cac cay dao
Tien Pac A wu tu ¢6 khéi luong qua trung binh cao
vuot troi hon so voi giong dao H’'Mong, Mau Son
va mot sO giong dao nhap co gia tri twong ung
62,33 - 96,47 g/qua va 60 - 78 g/qua [1 - 3]. Pay la
mot trong nhiing tiéu chi quan trong cung voi
nang suat dam bao dat tiéu chuén cay dau dong co
khoi lwong qua trung binh dat tir 100 g/qua va
nang suat tir 35 kg/cay tro len.

Béng 5. Niing sudt qua clia cAc ciy dao Tién Pic A vu ta

Nam 2021 Nam 2022 Nam 2023 Trung binh

qui suat q}la qui suat q}1a qua suat an qua suat q}la

(2/quéd) (kg/cay) (2/quéd) (kg/cay) (2/qud) (kg/cay) (2/quéd) (kg/cay)
1 | PTPA1 | 1054 42,3 107,3 39,8 109,0 44,0 107,2 42,0
2 | PTPA2 | 1063 43,7 108,1 41,2 110,0 46,0 108,1 43,6
3 | PTPA3 | 1083 40,8 107,2 39,3 109,0 43,0 108,2 41,0
4 | PTPA4 | 101,1 42,4 103,3 39,9 105,0 44,0 103,1 42,1
5 | PTPA5 | 102,0 39,6 105,4 39,3 107,0 43,0 104,8 40,6
6 | DTPA6 | 1059 44,6 103,6 42,0 106,0 46,0 105,2 44,2
7 | DTPA7 | 104, 39,2 106,1 38,1 108,0 42,0 106,1 39,8
8 | PTPAS | 100,1 45,3 105,5 43,6 108,0 48,0 104,5 45,6
9 | PTPA9 | 1057 474 106,7 45,1 109,0 49,0 107,1 47,2
10 | DPTPA10 | 102,5 49,8 104,4 45,5 106,0 51,0 104,3 48,8
11 | DPTPA11 | 1043 45,6 107,1 43,6 109,0 48,0 106,8 45,7
12 | PTPA12 | 108,2 48,1 109,2 44,2 111,0 49,0 109,5 47,1
13 | DTPA13 | 1084 46,3 107,6 41,6 110,0 47,0 108,7 45,0
14 | PTPA14 | 1015 48,0 102,8 45,3 105,0 50,0 103,1 47,8
15 | PTPAL5 | 107,6 50,0 108,3 47,1 110,0 52,0 108,6 49,7
16 Y;I’f 1048 | 449 | 1062 | 424 | 1081 | 468 | 1064 | 447
17 | PTPADC - - 98,6 365 99,5 382 978 352

Ghi chii: PTPADC: Pao tién Pic A doi chimg
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3.5. Chit lwong qua

Qua ctia cac cay vu ta khi chin déu hinh qua
tring, dinh qua nho ra nhon giéng hinh mé con
qua; vO qua mau vang xanh, dam héng do tap
trung gan cudng qua; c6 16p long min; thit qua

trung cua giong. Ty lé an duoc cta qua dao trén
cac cay duoc tuyén chon dat cao tir 75,1 - 77,8%
khong khac biét nhiéu so véi cac cay dai dién
quan thé. Chat luong thit qua thit ném ctmg va
gion vira, ngot hoi chua va chat nhe, c6 mui thom

mau kem c6 vét hong, day 1a nhitng dic tinh dac

dac trung.

Béng 6. T¥ 1& phén in duogc, hinh thai va chét luong cam quan qua ciia cac cay dao Tién Pic A wu tit

Mai s6 Ty le pha . , ’ ,
STT CZ;O ari’ dioi (?%3 Hinh thai qua Chat lwong cam quan
Hinh tring, dinh qua nho ra; vé qua Thit qua cing va gion
1 DTPAL 76.1 mau Yang >§anh, dflm ,holng fio tap. vira, ng?t t}}gnh va Ché.lt
trung gan cuong qua; co 16p 16ng min; nhe, c6 mui huong vi
thit qua mau kem c6 vét hong dac trung
Hinh trimg, dinh qua nho ra; vé qua Thit qua cing va gion
9 DTPA2 751 mau vang xanh, dam hong d6 tap trung | vira, ngot thanh va chat
’ gan cudng qua; c6 16p 16ng min; thit qua | nhe, c6 mui hwong vi dic
mau kem c6 vét hong trung
Hinh trimg, dinh qua nho ra; vé qua Thit qua cing va gion
3 DTPA3 75,8 rrAlau va}/ng xanqh, (?ar/n h?ng dq tap trung via, n,g(_)t‘t.hanh va c.havt
gan cuong qua; co 16p long min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh trimg, dinh qua nho ra; vo qua Thit qua cting va gion
A DTPA4 76,2 nzau vaAllng xanqh, (?Iar/n h?ng dq tap t;rung vira, n,got‘t.hanh va (%havt
gan cuong qua; co 16p long min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh trimg, dinh qua nho ra; vo qua Thit qua cting va gion
mau vang xanh, ddm hong d6 tap trung | vira, ngot thanh va chat
5 DTPA5 75,9 A . y 1A 1A . o . . as
gan cuong qua; co 16p 1ong min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh tring, dinh qua nho ra; vé qua Thit qua cing va gion
6 DTPAG 778 rrA\léu vé}pg xanoh, (?ér,n h(j)ng d(”). tap trung vira, n,g(_)t‘t.hanh va c.hévt
gan cuong qua; co 16p 1ong min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh tring, dinh qua nho ra; vé qua Thit qua cing va gion
7 DTPA7 76,2 rrAléu vé}/ng xanqh, (?ér/n h(j)ng d(”). tap trung vita, n,g(_)t‘t.hanh va c.hévt
gan cuong qua; co 16p long min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh tring, dinh qua nho ra; vé qua Thit qua cing va gion
g DTPAS 75,6 nzau Vé},ng xarth, (?Iérln h(:Sng dé tap t;rung vira, n,got‘t.hanh va (?hé}
gan cuong qua; co 16p 1ong min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
10 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2025
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Ma Ty le pha . o , .
STT CZ;O éri’ dioi (?%3 Hinh thai qua Chat lwong cam quan
Hinh tring, dinh qua nho ra; vé qua Thit qua cing va gion
9 DTPA9 75,6 nzau Vfil/ng xanqh, (?Iér/n h(:Sng dé tap t;rung vira, n,got‘t.hanh va (%hévt
gan cuong qua; co 16p long min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh trimg, dinh qua nho ra; vo qua Thit qua cting va gion
10 BTPAL0 76.3 nzau Vfil/ng xanqh, (?Iér/n h(:Sng dé tap t;rung vira, n,got‘t.hanh va (%hévt
gan cuong qua; co 16p long min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh trimg, dinh qua nho ra; vo qua Thit qua cting va gion
1 DTPALL 75,5 nzau vaAllng xanqh, (?Iar/n h?ng dq tap t;rung vira, n,got‘t.hanh va (%havt
gan cuong qua; co 16p long min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh tring, dinh qua nho ra; vé qua Thit qua cing va gion
1 DTPAL2 76,6 rrAlau va}/ng xanqh, (?ar/n h?ng dq tap trung vira, n,g(_)t‘t.hanh va c.havt
gan cuong qua; co 16p long min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh tring, dinh qua nho ra; vé qua Thit qua cing va gion
13 DTPAIS 771 rrAlau va}/ng xanqh, (?ar/n h?ng dq tap trung vita, n,g(_)t‘t.hanh va c.havt
gan cuong qua; co 16p long min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh trimg, dinh qua nho ra; vo qua Thit qua cting va gion
1 DTPAL4 75.8 nzau va},ng xanoh, (?Iar,n h?ng dq tap t;rung vira, n,got‘t.hanh va (?havt
gan cuong qua; co 16p 1ong min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh tring, dinh qua nho ra; vé qua Thit qua cing va gion
15 BTPALS 778 rrA\léu vé}pg xanoh, (?ér,n h(j)ng d(”). tap trung vira, rl,g(_)t“t.hanh va c.hévt
gan cuong qua; co 16p 1ong min; thit qua | nhe, c6 mui hwong vi dac
mau kem c6 vét hong trung
Hinh tring, dinh qua nho ra; vé qua Thit qua cing va gion
16 | prPADC 732 mau Yﬁng %anh, d:élm ,hf‘)/ng fié tap. vira, ng(;)t t}}a}nh va chét
trung gan cuong qua; co 1op 16ng min; nhe, c6 mui huong vi
thit qua mau kem c6 vét hong dac trung

Phan tich mot s6 ham luong cac chat nhu: o
Brix, duong tong s0, vitamin C, axit tong s6 va

tanin trong qua dao khi chin ctia cac cay uu tu, két
qua duoc thé hién ¢ bang 7.

Béng 7. M6t s6 chi tiéu phan tich vé chit lvong qué ciia cac cay dao Tien Pic A wu tit

5 Bri : § itami Axit tén Tanin
STT Ma s6 cay bo 0Brlx Dlrollgotong Vitamin C / g
(%) s0 (%) (mg/100 g) s6 (%) (%)
DTPA1 11,51 8,87 15,26 0,63 0,27
DTPA2 11,62 8,91 14,10 0,61 0,29
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3 DTPA3 11,80 9,02 14,01 0,63 0,28
4 DTPA4 11,41 8,66 14,36 0,62 0,28
5 DTPAS 11,52 8,95 14,73 0,60 0,28
6 DTPA6 11,61 9,11 13,59 0,63 0,29
7 DTPA7 11,02 8,62 16,59 0,66 0,29
8 DTPAS8 11,10 8,79 14,38 0,60 0,29
9 DTPA9 11,89 9,02 13,87 0,60 0,29
10 DTPA10 11,11 8,68 16,27 0,63 0,30
11 DTPA11 11,90 9,10 15,29 0,64 0,28
12 DTPA12 11,22 8,99 16,17 0,64 0,28
13 DTPA13 12,20 9,11 13,89 0,60 0,27
14 DTPA14 11,52 8,81 13,75 0,61 0,27
15 DTPA15 11,81 8,92 13,37 0,61 0,27
16 Trung binh 11,55 888 14,64 0,62 028
17 DTPADC 11,49 890 14,35 0,61 0,29

Nguon: Phan tich tai Phong thi nghiém Khoa Nong hoc, Truong Pai hoc Nong Lam, Dai hoc Thdi Nguyén.
Ghi chui: PTPADC: Pio tién Pic A doi chimg.
Véi két qua phan tich cac chi s6 chat luong hoa t1r0fng\ duong v01 cac giéng dao .nhu: H’Mong, Mau
tinh qué cho @6 Brix dao dong tir 11,02 - 12,20% ham 50N va mot so giong dao nhap n6i khéc [1, 3].
luong duong téng s6 dat 8,68 - 9,11%, ham luong 3.6. Tinh hinh sau, bénh hai
vitamin C ttr 13,37 - 16,59%, ham luwong axit tong so tir Theo doi tin sudt xuit hién sau, benh hai
o 1 R 0 R
0,61 - 0’(}4/0’, ham lu’/(:mg ,tanm tu’ .0’27 - 0,30% ‘ttroniq chinh trén cac cay dao tién Pac A uu tu tir 2021 —
duiong voi cac ca;ly doi chung dai d/1én trong quan the 2023, két qua thé hien bang 8.
Két qua cho thay, d6 ngot ctia giong dao Tién Pac A

Bang 8. Tinh hinh sau, bénh hai trén cac ciy dao Tien Pic A wu ti nam 2021 - 2023

Sau hai Bénh hai
TT | Maso Rudi vang
Sau duc than Sau an la duc qué Bénh thing 14 | Bénh chay gom
Nam |Nam |[Nam|Nam | Nam | Nam|Nam| Nam | Nam |[Nam| Nam |Nam | Nam |[Nam|Nam
2021]2022]2023|2021| 2022 | 2023 | 2021 | 2022 | 2023 | 2021 | 2022 | 2023 | 2021 | 2022|2023
1 | bTPA1 - - - - - - + + + - - - + + +
2 | bTPA2 - - - - - + + + + - - - -
3 | bTPA3 + + + - - - + + + - - - R - R
4 | DTPA4 - - - + - - + + + + + + - - -
5 | DTPA5 - - - + + - + - + - - - _
6 | PTPA6 | - - - - - - - + + - -
7 | DPTPA7 | - - - + - - - + + - - - + + +
8 | DTPA8 | - - - - + - + - ¥ - - .

12 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2025



KHOA HOC CONG NGHE

9 | bPTPA9 | + + - - - + + + + + + - - - +
10 |DTPA10 | - - - - - - + - + - - + - + -
11 |DTPA11 | - + + - - - + + - + + - - - +
12 |DTPA12 | + - - - + - + - - - - - n + i
13 |DTPA13 | - - - + - - - + + - - - + - .
14 |DTPA14 | + - + - + - + - - - - - + + | o+
15 | DTPA15 - - - - - + + + + - - - - - -
16 |PTPADC| - - + - - - + + - - + - - - +

Ghi chu: Tin suat bat gap T (%) = So lan bat gap/Tong so'lan diéu tra x 100; - Khong Ian bat gap bi
sdu, bénh, + : < 10% Ian bat gdp bi sau, bénh; ++ : 11 - 25% Ian bat gap bi sau, bénh; +++ : 26 - 50% Ian bat
g4ap bi sau, bénh; ++++: > 50% lan bat gap bi sau, bénh; DTPAPC: Pao tién Pic A doi chimg.

Bang 8 cho thdy, cac cay dao Tién Pic A uu ta
sinh trudng, phat trién tot, c6 mot so6 doi teong sau
duc than canh, sau an 14, bénh thing 14, bénh chay
gom voi tan suat bat gip thap dudi 25%. Riéng ruoi
vang duc qua, mac du tan suat xudt hién thap vi
chi tap trung gay hai cha yéu vao thang 5 - 6,
nhung day 1a doi tuong gay hai kha phé bién & hau
hét cac cay. Két qua nay cho thay, cac cay dao uu
tu dat tieu chi vé muc d¢ sau, bénh hai cta cay dau
dong.

4. KET LUAN VA BE NGHI

4.1. Két luan

ba tuyén chon va dugc cong nhan 15 cay dao
Tien Pic A dat tieu chuin cay dau dong. Cac cay
dau dong co tudi 15 - 17 nam duoc trong tir hat,
cay sinh truong khoe, it sau, bénh hai, bo tan can
doi, ra hoa, dau qua 6n dinh, hoa né tap trung
khoang dau thang 3, qua chin giita - cudi thang 7,
khoi luong qua trung binh tir 103,1 - 109,5 g/qua,
nang suat qua dat 39,8 - 49,7 kg/cay/nam. Qua
thon tron, dinh qua nhon vo6 qua mau héng doé co
16p 1ong min. Ty 1é phan an dwoc dat 75,5 - 77,8%
thit qua gion, ngot thanh, c6 mui thom dic trung,
do Brix dat 11,02 - 12,20%, ham luong duong tong
s6 8,68 - 9,11%, vitamin C 13,37 - 16,59%, axit tong
so tr 0,61 - 0,64%, tanin tir 0,27 - 0,30%.

4.2. Dé nghi

Ho gia dinh, dia phuong c6 cay dao dau dong
va cac co quan c0 lién quan quan ly cham séc, khai
thac cac cay dao dau dong phu hop.

LOI CAM ON

Bai bdo duoc hodn thanh tir két qua nghién
ciu dé tai: “Nghién cuu khai thdc, phat trién
nguon gen ddo an qua Tién Pic A, dio som Dia
Linh tai Bac Kan va viing phu can”, Ma so: NVQG-
2020/PDT.19. Cac tdc gid bai bdo (nhom thuc hién
dé tai) xin duoc tran trong cam on Bo Khoa hoc va
Cong nghé Ia co quan quan ly dé tai, cac don vi
phoi hop S¢ Nong nghiép va PINT tinh Bac Kan,
Vién Nghién cuu Rau qua, Trung tam Dich vu
Nong nghiép huyén Ngan Son, chinh quyén dia
phurong va ho gia tham gia thurc hién.
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RESEARCHING AND SELECTING THE MOTHER TREES
OF “TIEN PAC A” PEACH VARIETY IN BAC KAN PROVINCE
Tran Dinh Ha!, Dao Thi Thanh Huyen’, Le Thi Kieu Oanh’, Dao Thanh Van’,
Ngo Xuan Binh!, Nguyen Trinh Hoang Anh?, Nguyen Van Hong!

!Thai Nguyen University of Agricuture and Forestry

? Ministry of Science and Technology

Summary

“Tien Pac A” peach is a native peach variety in Ngan Son district, Bac Kan province. The “Tien
Pac A” peach tree has strong stems and leaves, large flowers, 5 single petals, dark pink colour,
blooming in the early March. The fruit ripens in the late July, high fruit yield, ovate - shaped fruit,
quite large size, good appearance and quality. Through the selection process 2021 - 2023, 15 first -
line individuals were selected and recognized as the best mother trees. The first - line individuals
were 15 - 17 years old, grown from seeds, producing stable fruit with average fruit yield 39.8 - 49.7
kg/tree/year, fruit weight 103.1 - 109.5 g/fruit. The fruit performed round and slender form, the
tip of the fruit was long and pointed like a crow’s beak; the fruit skin had a reddish pink patch
with a layer of fine hairs. The edible rate was over 75%, the fruit flesh was crispy and firm, the
fruit taste was sweet, less astringent, characteristical aroma, Brix level of 11.02 - 12.20%, total
sugar content of 8.68 - 9.11%, vitamin C of 13.37 - 16.59 mg/100 g, total acid of 0.61 - 0.64%, tannin

of 0.27 - 0.30%.

Keywords: Mother tree, fruit quality, Tien Pac A peach, fruit yield, selection.

Ngay nhan bai: 25/02/2025

Ngay chuyén phén bién: 31/3/2025
Ngay thong qua phan bién: 11/4/2025
Ngay duyét ding: 15/4/2025
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PDANH GIA DAC DIEM NONG SINH HOC
VA NANG SUAT CUA CAC DONG MUGP BANG RUNG
(Momordica charantia L.) TAl HUYEN TAM BDAO,
TINH VINH PHUC

TOM TAT

Bui Thi Xuan', T6 Thi Ngan®*, Nguyén Pic Manh?,
Hoang Thi Tuyét!, Nguyén Vin Tam!
Vién Duoc liéu

* Email: tothinganhg @gmail.com

Muoép dang rimg (Momordica charantia L.) 1a mét cay duoc lieu quan trong, duoc st dung rong
rai trong y hoc c6 truyén va hién dai. Nghién cttu da tién hanh danh gia 56 dong muop dang rimg
vé cac dac diém nong sinh hoc, nang suat va méi quan hé gitta cac tinh trang. Thi nghiém duoc
thuc hién theo thiét ké khoi ngau nhién day da véi hai 1an nhéc lai. Két qua nam 2023 chon duoc
10 dong vu ta (MD1, MD3, Mb6, Mb21, Mb23, MDb25, MD26, MD41, MD51, MDb54) ¢6 s6 qua
trén cay dao dong tir 224,5 - 304 qua, nang suat thuc thu dao dong tir 2,21 - 2,61 tdn/ha. Nhu vay,
10 dong muép dang rimg c6 tiém nang nang suat cao can tiép tuc dugc danh gia dé lam ngudn
nguyén lieu phuc vu cho cong tac chon tao giong va san xuat duoc liéu muép dang rimg.

Tt khoéa: Pic diém nong sinh hoc, Momordica charantia, mudp ding rung, nang suat.

1. BAT VAN BE

Giong cay trong dong vai tro then chot trong
san xuat nong nghiép, vi chiung quyét dinh dén
nang suat, chat luong va tinh bén vitng ctia san
pham nong san. Viéc lua chon va phat trién giong
cay trong phu hop, trong d6 c6 cac cay duoc liéu
dong vai tro dac biét quan trong gép phan nang
cao chat luong va hiéu qua st dung cac hoat chat
sinh hoc c6 trong cay, dap tmg yéu cau ngay cang
cao cua thi truong va nganh duoc pham.

Cay muop dang rimg (Momordica charantia
L.) 1a mot loai duoc liéu quy va phd bién. Cay
muop dang rung thué)’glg moc hoang dai, dwoc
trong & Trung Quoc, An Do, chau Phi, Trung -
Nam My, vung Carribé va Viét Nam. O Viét Nam,
c6 thé thdy cay mudép dang rimg & khu vuc cac
tinh trung du, mién nui, mién Pong Nam b¢ va
khu vuc Tay Nguyen [1]. Theo mot s6 nghién ctru
cho thdy, trong cay muodp dang rimg c6 chta
nhiéu saponin trong qua [2, 3] va c6 tiém nang lam
giam duong huyét [4]. Hop chat saponin trong
muop dang rimg 1a vi thudc cé chira chat charantin

la mét dang nhu insulin, c6 tic dung ha luwong
duong cao trong mau mot cach tir tir nén rat an
toan cho nguoi bénh [5]. Saponin trong mudp
dang rimg con c6 tac dung gidm cholesterol xau
(LDL) trong mau va cai thién sttc khoe tim mach
[6]. Nhiéu nghién cttu da chi ra rang, cac giong
muop dang rimg dai mang dic tinh duoc liéu cao
hon nhiéu so voi cac giong muop dang thuong mai
[7, 8].

Tuy nhién, muép dang rimg 1a cay giao phan
voi phuong thitc thu phan chd yéu nho con trung
[9]. Do vay, cac giong mudp dang rimg moc hoang
dai thuong dé bi thoai héa va lan tap. Dong thoi,
X6i mon nguon gen do cac giong muop lai vu tién
vé muc tiéu nang sudt cao, phuc vu cho thuc phdm
duoc chu trong ma chua cé nhiéu nghién cttu dinh
huéng vé dugc lieu. Pa dang nguén gen va chon
loc giong mudp dang rimg dap tmg cho nhu cau'y
duoc hoc 1a giai phap hitu hiéu cho van dé nay. T
giai phap trén, nam 2020, nhiém vu: 7hu thip,
dinh gid diac diém néng sinh hoc cua nguén gen
muop ding rung (Momordica charantia L) da
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duoc thuc hién. Két qua, 2 mau giong QN2 (nang
suat 1a 2,40 tan/ha, ham luong saponin 1a 1,28%) va
NA3 (nang suat 1a 1,89 tdn/ha, ham luong saponin
1a 1,72%) 1a cac mau vira c6 nang suat cao vira co
chat luong duoc lieu tot nhat. Cac mau giong nay
htta hen tiém nang 16n cho chon tao giong trong
tuong lai. Chinh vi vay, nghién cttu nay tap trung
danh gia cdc mau giong mudp dang rimg dé tim ra
mau giong mudép diang rimg cé ning sudt, chat
luong tot phuc vu cong tac phat trién duoc liéu.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Téng s6 56 dong mudp dang rimg trong thi
nghiém duwoc phat trién tir 2 mau giong QN2 va
NA3 duoc thu thap tir tinh Quang Nam, Nghé An
va danh gia tai Trung tdm Nghién cttu Duoc liéu
Tam Pao tt nam 2019 - 2021 thuoc nhiém vu
thuong xuyén: Thu thap, dinh gid dic diém nong
sinh hoc cua nguon gen mudp ding rung
(Momordica charantia L.). 56 dong mudép dang
rimg nay da chon loc qua 1 thé hé bang phuong
phap half-sib dua vao nang suét con cai [10].

2.2. Phuong phap nghién ctru

Thi nghiém so sanh cac dong duoc bé tri theo
kiéu khoi ngau nhién day da (RCBD) véi 2 lan
nhac lai. Cac 1an nhac lai duoc bo tri trén dién tich
6 thi nghiém 1a 10 m? Khoang cach trong 120 x 50
cm. Ngay gieo trong 1a 15/4/2023.

2.2 1. Chi tiéu theo doi

- Céch theo dori: Céac chi tiéu sinh trudng moi
mot 1an nhéac lai do dém 10 ca thé ngau nhién dai
dién cho quan thé nhic lai, cac chi tiéu vé nang
suat méi mot 1an nhac lai do dém 5 ca thé ngau
nhién dai dién cho quan thé nhéc lai.

- Cdc chi tiéu theo dor. Chiéu cao cay (cm): Do
ttr goc dén dau vat ngon cao nhat (do & thoi diém
thu hoach), s6 14 (14): Danh dau 14 that thir nhat
sau 2 14 mam, dém s6 14 1 14an ldc cay c6 hoa dau;
chiéu dai qua (cm): Do chiéu dai tir dau cudéng qua
dén dinh qua; duong kinh qua (cm): Po phan rong
nhat clia qua; s6 qua/cay (qua): Pém téng s6 qua;
nang suat ca thé (g): Can téng khoi luong
qua/téng sO cay theo doi; nang suat ly thuyét
(tan/ha): Mat do cay/m’® x nang suat ca thé (g) x

10.000; ning suat thuc thu (tdn/ha): Téng khoi
luong qua thuong pham cuda tat ca cac lan thu
hoach/dién tich ctia 6 x 10.000.

- Ham Iirong saponin (%): Puoc xac dinh bing
phuong phéap sac ky 16ng hiéu ning cao (HPLC)
tai Trung tam Ung dung Khoa hoc Cong nghée
Duoc liéu, Vién Duoc liéu.

- Bién phap ky thuat ap dung: Ap dung theo
quy trinh ky thuat trong cay mudp diang cua Vién
Duoc lieu (2013) [11].

2.2.2. Phurong phap xu Iy so liéu

S6 lieu thi nghiém dwoc xt ly bang cac phan
mém Excel va IRRISTAT 5.0, chwong trinh chon
loc dong (Selection Index) ctia Nguyén Dinh Hién
(1995) [12].

2.3. Thoi gian, dia diém nghién cttu

- bia diém: Thi nghiém dwoc b tri tai khu thi
nghiém dong rudng, Trung tam Nghién cttu Duoc
lieu Tam Dao, khu 1, thi trdn Tam Dao, huyen
Tam Pao, tinh Vinh Phuc.

- Thoi gian nghién ctru: Tir 1/2023 - 10/2023.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thoi gian qua cic giai doan sinh trudong,
phat trién cta cac dong mudp ding rimg

Két qua theo doi, danh gia cac giai doan sinh
treong, phat trién cua cac dong mudp dang rimg
duoc thé hién & bang 1. Thoi gian tir gieo hat dén
moc mam cua cac dong dao dong tir 5 - 9 ngay,
trong d6 cac dong: Mb4, Mb6, Mb7, MD13,
MD15, Mb43 va MD51 c6 thoi gian tir gieo dén
moc mam ngan hon cac dong con lai (5 ngay),
cac dong mudp dang ring cé thoi gian tir gieo
dén moc mam dai hon cac dong con lai nhu:
Mb17, Mb19, Mb28, MD33, MD36, MD46,
MD49 va Mb56 (9 ngay). Thoi gian tir gieo dén
khi cay bat dau dé nhanh ctia dong mudp dang
ring dao dong tur 22 - 28 ngay. Thoi gian tir gieo
dén ra hoa cta cac dong muodp ding rimng chon
loc dao dong tir 34 - 45 ngay. Thoi gian thu hoach
duoc liéu dot 1 cta cac dong mudp dang rimg dao
dong tur 58 - 78 ngay, trong dé cac dong: MD1,
Mb3, Mb4, Mb6, Mb7, Mb14, Mb15, Mb31,
MD37, MD41 c6 thoi gian tir gieo dén thu hoach
duoc lieu dot 1 ngan (< 65 ngay), dac biét dong

16 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2025



KHOA HOC CONG NGHE

MD3 c6 thoi gian tir gieo dén thu hoach duoc lieu ngay). Két qua nghién ctu nay tuong déng voi
ngan nhat trong cac dong muép dang ring chon  két qua nghién cttu cta Asna va cs (2024) [13],
loc (58 ngay), dong MP40 va MD52 c6 thoi gian  Tamilselvi va Pugalendhi (2018) [14].

tir gieo dén thu hoach duoc liéu dot 1 dai nhat (78

Bang 1. Thoi gian qua cac giai doan sinh trudng, phat trién ctia cac dong muép didng rimg chon loc vu

trong thang 4 nim 2023
Pon vi tinh: Ngdy
Thoi gian tir gieo dén... Thoi gian tir gieo dén....
Dong | Moc beé Ra | Thuhoach | Dong Moc beé Ra Thu hoach
mam | nhanh | hoa | quadotl mam | nhanh | hoa qua dot 1
MD1 7 25 36 61 MD29 7 24 42 67
MD2 6 26 41 64 MD30 6 27 40 75
MD3 6 24 37 59 MD31 6 23 43 63
Mb4 ) 27 46 62 MD32 7 25 41 76
MD5 7 24 44 75 MD33 9 26 45 72
MD6 ) 22 34 58 MD34 8 27 37 75
MD7 5 24 40 63 MD35 7 25 41 76
MDS8 7 22 34 69 MD36 9 25 44 74
MD9 8 26 40 75 MD37 8 26 40 62
MD10 7 27 38 73 MD38 7 24 41 65
MD11 6 24 42 65 MD39 6 26 39 70
MD12 6 25 44 76 MD40 7 27 37 78
MD13 5 26 43 73 MDA41 6 24 41 61
MD14 6 23 33 61 MD42 6 26 40 75
MD15 5 24 38 60 MDA43 5 23 37 70
MD16 8 24 40 72 Mb44 8 24 45 74
MD17 9 25 38 75 MDA45 7 24 41 72
MD18 6 22 40 76 MD46 9 26 41 73
MD19 9 25 42 74 MD47 6 25 38 68
MD20 8 25 40 75 MD48 7 24 40 72
MD21 6 26 38 69 MD49 9 26 39 73
MD?22 7 27 40 73 MD50 8 28 44 64
MD23 6 23 39 68 MD51 5 25 42 75
MD24 7 26 36 72 MD52 6 26 40 78
MD25 6 25 35 64 MD53 7 27 41 76
MD26 7 26 37 66 MD54 8 26 42 72
MD27 6 24 40 70 MD55 8 25 41 74
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Thoi gian tir gieo dén... Thoi gian tir gieo dén....
Dong | Moc be Ra | Thuhoach | Dong Moc beé Ra Thu hoach
mam | nhanh | hoa | quadotl mam | nhanh | hoa qua dot 1
MD28 9 27 44 74 MD56 9 26 43 71

3.2. Mot s6 diac diém nong sinh hoc cta cac
dong mué6p ding rimg

Céac dong mudp ding rimg trong thi nghiém
c6 chiéu cao (tinh dén thoi diém thu hoach cudi
cung) dao dong tir 158,5 - 296,5 cm, s6 14 trén than
chinh (tir 14 that dau tién dén khi c6 hoa dau) dao
dong tir 16 - 27 14, s6 nhanh cap 1 dao dong tir 4,21
- 10,76 nhanh; duong kinh qua dao dong tir 2,2 -
4,55 cm, chiéu dai qua dao dong tir 6,25 - 9,7 cm,
su sai khac gitta cac dong muép dang rimg cod y
nghia & do tin cay 95% (Bang 2). Cac gidng muop
dang ring c6 chiéu cao cay dai hon lan luot la:
MbD6 (296,5 cm), MDP1 (284,5 cm) MD21 (280
cm), ciing la cac mau gidng cé s6 qua trén cay dat

cao nhat lan luot 1a 304 qua, 293 qua, 291,5 qua
(Bang 3). Két qua nghién ctru nay tuwong dong voi
két qua nghién ctru ctia Asna va cs (2024) [13], cay
muop dang rimg phat trién nhue mot loai cay trong
hang nam, nhung cac giong mudép ding rimg co
than leo dai c6 chu ky song dai hon va co thé kéo
dai hon mot mua vu. Pac diém hinh dang phién 1a
ctia cac dong mudp ding rimg mang dac tinh caa
mau phat sinh. 30 dong muop diang rimg cé nguon
goc tir mau giong QN2 c6 hinh dang phién 14 5
thuy twong tu voi mau muop dang rimg QN2. 26
dong muop dang rimg c6 nguon goc tir mau giong
NAS3 c6 hinh dang phién 14 7 thuy twong tw voi mau
giéng muop dang rimg NA3S.

Bang 2. Mot s6 dic diém nong sinh hoc ctia cac dong muép déng rimg

Dong Ngﬂén c(zigif;y Sé,lé Hinh ,dang Séclz}iginh klzllfldglglé d(jl}iliqéll;é
£0¢ (cm) () la (nhanh) (cm) (cm)
MP1 QN2 284,50 | 24,00 | 5thiy 8,31 3,20 7,30
MD2 QN2 191,00 | 26,00 | 5thuy 8,71 2,50 6,60
MP3 QN2 27450 | 24,00 | 5thiy 8,46 3,50 7,40
Mb4 QN2 191,00 | 19,00 | 5thuy 6,96 3,30 7,30
MD5 QN2 18550 | 16,00 | 5thuy 4,21 2,50 7,40
MD6 QN2 296,50 | 26,00 | 5thiy 9,56 3,40 7,60
MD7 QN2 158,50 | 21,50 | 5thuy 7,36 2,25 7,30
MPS QN2 193,00 | 23,00 | 5thuy 4,56 2,70 7,00
MDY QN2 20550 | 2250 | 5thiy 5,92 2,90 7,00
MP10 NA3 201,50 | 2500 | 7thiy 5,51 2,55 7,20
MP11 QN2 22050 | 22,00 | 5thiy 7,06 2,75 6,85
MP12 QN2 211,50 | 23,00 | 5thiy 7,01 3,70 8,20
MD13 QN2 204,00 | 16,00 | 5thiy 7,56 2,65 8,20
MD14 QN2 188,00 | 18,00 | 5thuy 4,61 2,30 7,30
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MbD15 QN2 206,00 24,50 5 thuy 4,61 3,50 7,90
MD16 NA3 184,50 19,00 7 thuy 7,86 2,20 6,30
MbD17 NA3 189,00 16,00 7 thuy 7,21 2,90 6,60
MD18 NA3 199,00 20,00 7 thuy 4,35 2,50 6,60
MbD19 NA3 190,50 19,50 7 thuy 7,41 3,30 6,75
MD20 NA3 185,00 24,00 7 thuy 7,26 3,20 7,20
Mb21 NA3 280,00 23,00 7 thuy 8,34 3,40 7,65
Mb22 NA3 159,50 19,50 7 thuy 441 2,25 6,80
Mb23 NA3 273,00 25,00 7 thuy 8,96 3,70 8,00
Mb24 QN2 202,00 22,50 5 thuy 7,56 2,95 9,50
Mb25 NA3 278,00 25,00 7 thuy 9,61 4,55 8,70
MD?26 NA3 265,50 22,00 7 thuy 8,91 3,75 8,35
Mb27 NA3 211,50 23,00 7 thuy 441 3,85 8,30
MD?28 NA3 200,00 23,50 7 thuy 6,16 3,65 9,70
Mb29 NA3 184,50 19,00 7 thuy 7,06 3,20 8,00
MD30 NA3 189,00 16,00 7 thuy 6,01 2,50 7,60
Mb31 QN2 198,00 20,00 5 thuy 6,86 2,50 7,60
Mb32 QN2 190,50 19,50 5 thuy 4,35 3,30 6,50
MD33 QN2 185,00 24,00 5 thuy 4,96 2,50 7,15
Mb34 QN2 201,50 17,00 5 thuy 7,76 3,40 7,60
MD35 QN2 159,00 21,00 5 thuy 5,01 3,25 7,30
MD36 QN2 179,50 23,00 5 thuy 6,06 2,70 7,00
Mb37 QN2 183,50 22,50 5 thuy 9,36 3,05 7,00
MD38 QN2 198,50 25,00 5 thuy 6,36 2,95 7,20
MbD39 QN2 220,50 23,00 5 thuy 5,31 2,75 6,85
Mb40 NA3 211,50 23,00 7 thuy 5,01 3,70 7,90
Mb41 QN2 275,00 25,50 5 thuy 8,91 3,65 7,20
Mb42 QN2 187,00 27,00 5 thuy 7,96 2,30 7,30
Mb43 QN2 206,00 24,50 5 thuy 5,16 2,75 7,70
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Mb44 QN2 184,50 24,00 5 thuy 5,61 2,20 6,30
Mb45 QN2 189,00 16,00 5 thuy 5,36 2,50 6,60
Mb46 NA3 197,50 20,00 7 thuy 9,01 2,25 6,60
Mb47 NA3 190,50 19,00 7 thuy 5,31 3,30 6,25
MDb48 NA3 186,50 24,00 7 thuy 5,01 2,90 7,15
Mb49 NA3 196,50 26,00 7 thuy 4,96 3,40 7,15
MD50 NA3 166,50 21,00 7 thuy 6,46 2,25 6,80
Mb51 NA3 276,00 23,00 7 thuy 8,76 3,70 8,20
Mb52 NA3 199,50 22,50 7 thuy 6,66 3,80 9,50
MD53 NA3 200,50 25,00 7 thuy 5,11 4,55 9,20
Mbb54 QN2 272,50 20,50 5 thuy 10,76 3,75 7,9
MDb55 NA3 211,50 23,00 7 thuy 9,68 3,85 8,05
MD56 NA3 199,00 25,50 7 thuy 6,09 3,65 8,70
LSD, s - 14,29 4,03 - 0,51 0,41 0,83
CV% - 39 92 - 39 6,7 59

3.3. Niang sudt va céac yéu t6 cdu thanh ning
sudt ctia cac dong mu6p ding rimng

S6 qua trén cay cua 56 dong mudp ding rimg
dao dong tir 141,5 - 304 qua. Cac dong mudp dang
ring c6 nang suat ca thé dao dong tir 0,14 - 0,38
kg/cay, dong MD6 c6 khoi lwong ca thé cao nhat
trong cac dong muop ding rimg, dat twong tng
0,38 kg/cay, dong MD14 c6 ning suat ca thé thap
nhat trong cac dong muop ding ring thi nghiém,
dat twong tmg 0,14 kg/cay c6 y nghia thong ké &
do tin cay 95%. Nang suat ly thuyét cta cac dong
muop diang rimg dao dong tir 2,23 - 3,58 tan/ha.
Nang suat thuc thu duoc liéu cta cac dong muop
dang rimg dao dong tir 1,75 - 2,61 tan/ha, trong d6
dong MD6 c6 khoi luong ca thé va nang suat thuc
thu duoc lieu déu dat cao nhat trong téng s6 56

dong muop dang rimg, twong tng 0,38 kg/cay va
2,61 tan/ha. Cac dong c6é nang suat thuc thu dat
cao nhu: MDP1 (2,59 tdn/ha), MD41 (2,58 tan/ha),
MD3 (2,49 tan/ha), MD54 (2,48 tan/ha), Mb51
(2,37 tan/ha) MDb26 (2,36 tan/ha), MD25 (2,31
tan/ha), MD21 (2,28 tan/ha), MD23 (2,21 tan/ha),
dong MDP4 c6 nang suat thuc thu kho thap nhat
(1,75 tan/ha), sai khac gitta cac mau giéng c6 y
nghia & do tin cay 95% (Bang 3). Két qua nghién
ctru nay tuong doéng véi két qua nghién cttu cua
Bui Thi Xuan va cs (2022) [15] theo d6 4 dong
muop dang ring: MDP1, Mb41, Mb3, MD54 déu
c6 nang suat thuc thu cao hon so voi giong mudp
dang rimg QN2 thu thap (nang suat thuc thu duoc
lieu 2,40 tan/ha).

Bang 3. Ning sudt va cac yéu t6 cdu thanh ning suit ctia cac dong muép ding rimg

. e , Ning suat ca thé Nang suat ly thuyét Nang suat thuc thu
Dong | 50 qua/edy (@) | oo /cay) (tdn/ha) (tin/ha)
MD1 293,00 0,33 3,45 2,59
MD?2 164,00 0,27 2,91 2,10
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MbD3 270,00 0,34 3,31 2,49
Mb4 150,50 0,23 2,65 1,75
MbD5 147,00 0,28 2,60 1,96
MbD6 304,00 0,38 3,98 2,61
Mb7 161,50 0,29 2,75 2,10
MD8 168,50 0,20 2,84 2,05
MD9 155,00 0,23 2,79 2,01
MbD10 173,00 0,20 2,30 1,86
Mb11 153,00 0,25 2,81 2,06
MbD12 170,50 0,18 2,75 2,11
MbD13 174,00 0,25 2,95 2,13
Mb14 164,00 0,14 2,67 1,98
MD15 174,50 0,25 2,77 1,97
MD16 170,00 0,26 2,83 2,20
MD17 177,50 0,24 2,65 1,99
MD18 156,50 0,17 2,90 1,92
MD19 170,00 0,22 2,71 2,13
MDb20 160,00 0,28 2,76 1,99
Mb21 291,50 0,32 3,04 2,28
Mb22 181,00 0,20 2,93 2,01
MbD23 289,50 0,32 3,02 2,21
Mb?24 155,00 0,24 2,98 2,12
MD?25 291,50 0,33 3,02 2,31
MD?26 224,5 0,32 3,13 2,36
MD?27 170,50 0,18 2,67 2,16
MD?28 155,50 0,26 2,23 1,84
MD29 160,50 0,19 2,58 1,92
MD30 147,50 0,23 2,48 1,98
Mb31 156,50 0,18 2,88 2,12
MD32 171,00 0,23 2,74 2,05
MD33 162,00 0,26 2,81 2,14
MDb34 156,50 0,20 2,70 2,00
MD35 147,50 0,20 2,77 2,08
MD36 148,50 0,25 2,84 2,13
MD37 148,00 0,19 2,72 2,04
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MD38 144,50 0,18 3,09 2,13
MD39 166,00 0,20 2,82 2,13
Mb40 170,50 0,21 2,69 2,03
Mb41 266,50 0,33 3,42 2,98
Mb42 161,50 0,24 2,95 2,13
Mb43 157,00 0,17 2,86 2,20
Mb44 145,50 0,20 2,77 2,10
MDb45 147,50 0,25 2,77 2,03
MDb46 165,00 0,23 2,76 2,03
Mb47 170,50 0,23 2,69 1,95
MD48 160,50 0,26 2,67 2,07
MDb49 141,50 0,22 2,74 1,84
MDb50 152,50 0,20 2,83 2,03
Mb51 274,50 0,32 3,21 2,37
Mb52 150,00 0,21 2,99 2,04
MD53 144,50 0,20 2,70 2,01
Mbb54 271,00 0,34 3,23 2,48
MD55 188,50 0,20 2,04 2,00
MD56 176,00 0,26 2,66 2,11
LSD, s 22,01 0,03 0,10 011

CV% 6,2 6,00 4,80 5,60

huong chon loc giong nhau, bé tro nhau trong gia tri
lea chon. Hé s6 tuong quan 6 tinh trang duoc xac
dinh lam tiéu chi chon loc dugc trinh bay & bang 4.

Bang 4. Hé sd tuong quan giita ning suat va yéu td cau thanh ning sudt ctia cac dong mudp ding rimg

Tuong quan gitta cac tinh trang chon loc 1a hé s6
quan trong danh gia méi lién két vé kiéu hinh chon
loc. Cac tinh trang c6 tuong quan chat ché sé co

NSTT SQ/C DKQ CDQ CCC SL
NSTT 1,00
SQ/C 0,30 1,00
DKQ 0,26 0,45 1,00
CDhQ 0,07 0,15 0,64 1,00
CCC 0,78 0,91 0,95 0,27 1,00
SL 0,32 0,29 0,33 0,25 0,35 1,00

Ghi chu: NSTT : Nang suét thuc thu; SQ/C: So qua/cdy; DKQ: DPuong kinh qud; CDQ: Chiéu dai
qua; CCC: Chiéu cao cay; SL: So'I4.
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Nang suat thuc thu cia cac dong mudp dang
ring c6 tuong quan véi mot so tinh trang so
luong cta cac dong mudép ding ring trong thi
nghiém (Bang 4). Nang suat thuc thu ctia cac
dong muodp ding rimg cé xu hudng twong quan
thuan ¢ mtc rat chat voi tinh trang s6 qua trén
cay (0,8) va twong quan chat voi chiéu cao cay
(0,78). Tinh trang s6 qua trén cay c6 xu huong
twong quan thuan & muc rat chat voi tinh trang
chiéu cao cay (0,91) va twong quan thuan ¢ muc
trung binh v6i duong kinh qua (0,45). Puong
kinh qua c6 twong quan thuan & mic chat voi
chiéu dai qua (0,64) & mic trung binh véi tinh

trang chiéu dai qua (0,55). Puong kinh qua va so
qua trén cay cé tuwong quan thuan voi nang suat
ca thé va 1a tieu chi quan trong trong chon loc.
Cung v6i chiéu dai qua, duong kinh qua 1a yéu to
quan trong hang dau cdu thanh nén nang suat
thuc thu qua muép ding ring. Chon loc theo
huéng chiéu dai qua sé gap kho khan vé van dé
phoi sdy, ché bién. Chon loc theo duong kinh qua
sé giam 4p luc ctia van dé nay, dong thoi ciing cai
thién duoc s6 luong qua trén cay vi 2 tinh trang
nay tuong quan thuan véi nhau.

3.4. Mitc d6 nhiém sau, bénh hai

Bang 5. Mitc @6 nhiém sau, bénh hai ctia cac dong muép ding rimg

Nhé;né;élfa?hén Tén tac nhan Tho ilslm gay M&Ch(ia? gay Bo6 phan gay hai
Bénh hai Bénh swong mai Thang 5- 6 + La
Bénh phan trang Théang 5- 6 + L4

Sau hai Sau xanh da lang Thang 7-8 ++ L4, choi non qua
Rudi duc qua Théang 7 -8 ++ Qua

Ghi chu: + 17 Ié nhiém sau, bénh tir < 10%; ++: 17 1é nhiém sau, bénh tir > 10 - 25%; +++: 11 Ié nhiém
sadu, bénh tir > 25 - 50%; ++++: 11 1é nhiém sau, bénh > 50%

Vu trong mudép dang ring nam 2023, cay
muop dang rimg xuat hién hai tAc nhan gay hai la
sau xanh da lang, rudi duc qua véi muc gay hai >
10 - 25% va bénh swong mai, bénh phén trang véi
mtrc gay hai < 10% (Bang 5). Ddi voi bon tac nhan
gay hai nay, da phun thudc Ridomil gold 68 WG
doi voi bénh swong mai, Anvil 5SC d6i voi bénh
phan triang, focmon Methyl eugenol voi rudi duc
qua va thuoc Radiant 60SC v6i sau xanh da lang
gay hai. Sau khi phun thudc theo huéng dan caa

nha san xuat, cac trieu chimg gay hai da dan suy
giam va két thuc.

3.5. Két qua chon loc cac dong mudép ding
rimg vu trong thang 4 nim 2023

Két qua danh gia dac diém nong sinh hoc, cac
yéu to cau thanh nang suit va nang suat thuc thu
duoc lieu cta cac dong mudp dang rimg thi
nghiém, da chon loc dugc 10 dong muodp dang
rimg trién vong c6 nang suat cao dé tiép tuc danh
gia & cac giai doan sau (Bang 6).

Bang 6. Cac dong mudp ding rimg duoc chon loc vu trong thang 4 nam 2023

Dong ?}lli;é Chiéu caocay | So qué{ cay Du’(‘zng kinh Ctliéu dai I\Eﬁf :ll:jt
dong (cm) (qua) qua* (cm) | qua** (cm) (tdn/ha)
MD1 5,17 284,50 293,00 1,17 1,52 2,99
MD3 4,44 274,50 270,00 1,47 1,62 2,49
MD6 2,97 296,50 304,00 1,37 1,82 2,61
MD21 4,55 280,00 291,50 1,37 1,87 2,28
MD23 4,49 273,00 289,50 1,33 1,78 2,21
MD?25 5,72 278,00 291,50 0,48 1,08 2,31
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MD?26 5,41 265,50 224,50 1,28 1,43 2,36
Mb41 5,22 275,00 266,50 1,38 1,42 2,58
Mb5s1 4,48 276,00 274,50 1,33 1,58 2,37
MDb54 4,28 272,50 271,00 1,28 1,72 2,48

Ghi chu: *: Puong kinh qua cé muc tiéu chon Ia 3,53 cm; **: Chiéu dai qua cé muc tiéu chon Ia 7,78

cin.

Téng s6 10 dong muop dang ring da duoc
chon loc dua trén nang suat ca thé va 4 tinh trang
c6 teong quan voi tinh trang nay (Bang 6). Chi so
chon dong ctia 10 dong mudp dang rimg wu tu dao
dong trong khoang 2,97 - 5,72. Chi s6 nay la mot
chi s6 quan trong trong chon loc da tinh trang. Két
qua cho thdy, cac dong mudp dang ring vu ta da
gan dat duoc muc tiéu, dic biét 1a dong: MD6,
Mb54, Mb3, Mb51, Mb23, Mb21 lan luot cé chi
s6 chon dong 1a 2,97; 4,28; 4,44; 4,48; 4,49; 4,55. 10
dong muo6p dang ring trién vong nay sé ti€p tuc
duoc danh gia trong nam 2024 dé chon duoc dong
uu ta dé phuc vu cong tac chon tao giong mudp
dang ring trong céc giai doan ti€p theo.

4. KET LUAN

Téng s6 56 dong muop dang rimg c6 su khac
biét ro rét vé thoi gian sinh truéng qua cac giai
doan, phan anh tiém nang thich nghi voi diéu kién
sinh thai tai khu vuc nghién cttu. Mot s6 dac diém
nong sinh hoc nhu: Chiéu cao cay, so6 14, s6 nhanh
cap I, chiéu dai qua, duong kinh qua, hinh dang 1a
la nhting chi tiéu quan trong phuc vu cong tac
danh gia sinh truéng, phat trién ctia cac dong. Cac
yéu t6 cau thanh ning suat nhu s6 qua/cay, niang
suat ca thé, nang suat ly thuyét, nang suat thuc thu
cho thay, mot s6 dong c6 niang suat cao, co tiém
nang cho céc giai doan danh gia ti€p theo. Vé tinh
hinh sau, bénh hai, cay muép ding rimg ghi nhan
mot s6 doi twong gay hai phd bién nhu: Sau xanh
da lang, rudi duc qua, bénh phéin tring, bénh
swong mai, tuy nhién matc do nhiém cha yéu &
muc nhe dén trung binh, c6 thé kiém soat bang
bién phap phu hop. 10 dong muép ding rimg céd
tiém nang nang suat duwoc chon loc trong vu trong
thang 4 nam 2023 can duoc tiép tuc danh gia trong
cac giai doan ti€p theo dé chon loc duoc cac dong
uu ti dap tmg nhu cau giong cho san xuat.
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ASSESSMENT OF AGRO - BIOLOGICAL CHARACTERISTICS AND YIELD OF BITTER GOURD
(Momordica charantial.) LINE IN TAM DAO DISTRICT, VINH PHUC PROVINCE

Bui Thi Xuan', To Thi Ngan', Nguyen Duc Manh’,

Hoang Thi Tuyet!, Nguyen Van Tam!
! National Institute of Medicinal Materials

Summary

Bitter gourd (Momordica charantia 1.) is a valuable medicinal plant widely used in both
traditional and modern medicine. This study evaluated 56 bitter gourd lines for agro - biological
traits, yield and trait correlations. The experiment was conducted using a completely randomized
block design with two replications. In 2023, ten promising lines (MP1, Mb3, Mb6, Mb21,
MD23, Mb25, Mb26, Mb41, Mb51 and MDb54) were selected, with the number of fruits per
plant ranging from 224.5 to 304 and actual yields ranging from 2.21 to 2.61 tons/ha. Therefore,
these ten high - yielding bitter gourd lines warrant further evaluation as valuable germplasm for
breeding programs and the development of medicinal plant production.

Keywords: Agrobiological characteristics, Momordica charantia, Bitter gourd, yields.
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TOM TAT

biéu tra, xac dinh thanh phan bénh hai dua luéi va dién bién bénh phan tring (Erysiphe
cichoracearuni) cung bénh gia swong mai (Pseudoperonospora cubensis) duwoc thuc hién trong
nam 2022 tai thanh pho Ho Chi Minh va céc tinh Tay Ninh, Binh Thuan. Két qua nghién ctu
cho thay, tai tinh Tay Ninh, thanh phan bénh hai trén cay dua ludéi gom 8 loai bénh, trong khi
tai thanh ph6 Ho Chi Minh va tinh Binh Thuan c6 7 loai bénh gay hai. Trong d6, da xac dinh
duoc 1 tac nhan do vi khuin gay bénh doém chay 14, 8 tic nhan do nidm. Bénh phén tring va
bénh gia swong mai 1a nhitng bénh gay hai phé bién tai cac ving diéu tra. Bénh phén trang xuét
hién vao giai doan cay hinh thanh qua, khoang 30 ngay sau trong va gay hai twong d6i nang &
thanh phé H6 Chi Minh va tinh Binh Thuan. Ty 1é bénh va chi s6 bénh phan trang trén dua ludi
tai thanh pho Ho Chi Minh lan luot dat 43% va 18,65%. Bénh gid swong mai xuat hién sém hon,
vao giai doan 20 ngay sau trong, phat trién nhanh va gay hai nang vao giai doan cu6i vu tai tinh
Tay Ninh va thanh pho H6 Chi Minh. Ty lé bénh gia swong mai trén dua ludi tai thanh phé Ho
Chi Minh 1a 54% va tai tinh Tay Ninh 1a 51%. Chi s6 bénh twong g tai hai viing nay la 23% va
18,78%.

Tt khoéa: Dua luci, bénh gid suong mai, bénh phan trang, Pseudoperonospora cubensis, Erysiphe

cichoracearum.

1. DAT VAN DE

Dua lu6i (Cucumis melo Linn) 1a loai cay an
qua thuoc ho bau bi (Cucurbitaceae), c6 thoi gian
sinh truéng ngin, niang suat kha cao va cé thé
trong duoc nhiéu vu trong nam, dac biét khi trong
trong diéu kién duwoc bao vé. San xuat dua ludi
ngay cang duoc chu trong & cac nuoc trén thé gioi
nho gi4 tri dinh duong cao, tiém nang vé nang suat
va hiéu qua kinh té lon. Thit qua va hat dua luoi
chtta nhiéu loai dinh duong khac nhau. Qua chuia
carbohydrate (5%), nudc (90%), vitamin va protein

(1%), trong khi hat chtta 40 - 44% dau [1]. Qua dua
ludi con chua kali, axit folic cting nhiéu hop chat
¢o loi cho stic khoe con nguoi [2]. Ngoai ra, dua
ludi con 1a nguon cung cap gia tri cac axit amin va
beta-carotene. Day 1a nhitng chat c6 kha nang ho
tro chong lai cac bénh ung thu, dai thao duong va
khang khuéan [3].

Dua luéi thuong bi tdn cong boéi nhiéu tac
nhan gay bénh nhu vi khuin, ndm va virus, gay ra
cac bénh nhu: Gia swong mai (Pseudoperonospora
cubensis), héo vi khuin (Erwinia tracheiphila),
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phan tring (Erysiphe cucurbitarum), doém la
Alternaria (Alternaria cucumerina), than thu
(Colletotrichum lagenarium) va héo Fusarium
(Fusarium oxysporum) [4]. Tai Viét Nam, nho
mang lai hiéu qua kinh t€ dang ké cho nguoi trong
nén dién tich dua luéi trong trong nha mang da
khong ngtmg tang lén trong nhitng nim gan day.
Tuy nhién, giéng nhu nhiéu loai cay trong khac
trong ho bau bi, canh tac dua lwoi dang doi mat voi
nhiéu kho6 khin do bénh hai, ké ca khi trong trong
nha mang. Trong do0, cac bénh phan trang
(Erysiphe cichoracearum) va gia suong mai
(Pseudoperonospora cubensis) 1a nhitng bénh phd
bién tai nhitng ving trong dua ludi & cac tinh phia
Nam. Tai cac dia phuong nhu thanh pho H6 Chi
Minh, tinh T4y Ninh va Binh Thuén, c6 nhimng thoi
diém bénh phén trang va bénh gid swong mai gay
anh hudéng nghiém trong dén ning suat va chat
luong san phdm. Tuy nhién, hién nay trong nudc
c6 rat it nghién cttu vé bénh hai trén dua luoi, dic
biét 1a cac cong bo vé thanh phan va dién bién cta
cac bénh chinh trén cay dua luéi tréng trong diéu
kién nha mang.

Nghién ctu nay cung cap dir lieu dau tién vé
thanh phéan bénh hai chinh trén cay dua luwéi trong
trong diéu kién nha mang, ciing nhu dién bién cta
bénh phan tring va gid swong mai qua cic vu
trong trong niam 2022 tai cac dia phwong nhu
thanh pho Ho Chi Minh, tinh Tay Ninh va Binh
Thuan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit lieu nghién cttu

Giong dua lwoi TL3. Mau than, 14, qua dua luoi
bi bénh thu thap tai cac dia diém diéu tra & thanh
ph6 Ho Chi Minh, tinh Tay Ninh va Binh Thuan
trong nam 2022.

Moi truong phan 1ap WA (Water Agar: Agar 20
g, nuoc cat vira da 1.000 mL) va 1am thuan trén
moi truong PDA (Potato Dextrose Agar: Khoai tay
200 g, duong Dextrose 20 g, agar 20 g, nuoc cat
vira da 1.000 mL, pH 6,8). Méi truong LB
(Lysogeny Broth Agar: Tryptone 10 g, Yeast
Extract 5 g, NaCl 5 g, Agar 15 g, nudc cat vira da
1.000 mL) dung cho nuéi cay vi khuan.

2.2. Phuong phap nghién ctru

Phuong phap diéu tra: Tai méi dia phuong,
tién hanh diéu tra, thu thap mau bénh trén 2 nha
mang trong dua lwoi (dién tich t6i thiéu 1.000 m?).
Mbi nha mang diéu tra 10 diém ngau nhién trén 2
duong chéo goc, mdi diém 5 cay. Dinh ky diéu tra
10 ngay/lan x 5 lan vao céc giai doan 10, 20, 30, 40,
50 ngay sau trong (NST).

banh gia ty 1é (%) cay bénh va chi s6 (%) cay bi
bénh: Dém s6 cay bi bénh va phan cap cay bi bénh
theo thang 9 cap: Cép 1: < 1% dién tich cay bi bénh;
cap 3: 1 - 5% dién tich cay bi bénh; cap 5: > 5 - 25%
dién tich cay bi bénh; cap 7: > 25 - 50% dién tich
cay bi bénh; cap 9: >50% dién tich cay bi bénh. Xac
dinh muic do phé bién ctia bénh theo thang sau:
++++: Rat phé bién (ty 1é bénh xuat hién > 50%);
+++: Phé bién (ty 1é bénh xuat hién: 25% - < 50%);
++: It phd bién (ty lé bénh xuit hien: 10% - < 25%);
+: Khong phé bién (ty lé bénh xuat hién > 0 - <
10%); -: Khong xuat hién.

Mau duoc thu thap va bao quan theo phuong
phap quan ly mau bénh thuc vat ctia Shivas va
Beasley (2005) [5] va duoc gti dinh danh tai Vién
Nghién ctu Cong nghé Sinh hoc va Moi truong -
Truong Pai hoc Nong Lam thanh pho Ho Chi
Minh.

2.3. Thoi gian va dia diém nghién ctu

Viéc diéu tra xac dinh thanh phan bénh hai
chinh va dién bién cta bénh duogc thuc hién trong
nam 2022 tai 3 vung trong dua luéi phd bién phia
Nam 1a: Thanh pho H6 Chi Minh, tinh Tay Ninh va
Binh Thuan.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phéan bénh hai dwa lwéi tai cac dia
phuong

Két qua diéu tra thanh phan bénh hai trén cay
dua ludi tai cac viung da ghi nhan, & tinh Tay Ninh
c6 8 bénh gay hai khac nhau, trong khi tai thanh
ph6 Ho Chi Minh va tinh Binh Thuan cé 7 bénh
gay hai. Két qua phan 1ap va dinh danh da xac dinh
duoc 1 tac nhan vi khudn gay bénh dom chay 14, 8
tac nhan do ndm gay bénh trén 14, than va qua dua
ludi. Riéng bénh kham 1a chua xac dinh duoc tac
nhan gay hai (Bang 1).
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Béng 1. Thanh phan bénh hai dia luéi tai mét s6 tinh phia Nam nam 2022

Loai bénh hai Mic @ phé bién
. : . B0 phan
TT Tinh Thﬁgh Tinh 29 hai
Tén thuong goi Tac nhan gay hai Tay p , Binh & y :
Ninh Ho Chi Thuan chinh
Minh i
1 Phén tring Erysiphe cichoracearum - . . L4, tA/han,
cuong
2 Gia swong mai Pseudoperonospora cubensis e bt +++ La
5 bom c}Al,ay la do Curvularia §p., Mgrospora sp., i i - L4
nam Bipolaris sp.
4 Nut than xi ma Didymella sp.,; Fusarium sp. ++ ++ ++ Than, canh
5 Thoi goc Rhizoctonia sp, Fusarium sp. ++ + ++ Goc
6 Thoi qua Fusarium sp. + + + Qua
Chay la do vi .
7 khudn Pantoea spp. + - - La
8 Kham 14 Chua xéc dinh ++ +++ +++ La

Ghi chui: ++++: Rt phd bién; +++: Pho bién; ++: It phd bién; +: Khong phd bién; -- Khong xudt hién.

Trong s6 céac loai bénh hai trén cay dua ludi,
bénh phan trang (Erysiphe cichoracearum) va
bénh gia suwong mai (Pseudoperonospora
cubensis) xuat hién pho bién ¢ ca 3 vung diéu tra.
Bénh thoi goc (do ndm Rhizoctonia sp., Fusarium
sp.) xuat hién phé bién & thanh pho Ho Chi Minh
nhung it phé bién ¢ tinh Tay Ninh va Binh Thuan.
Bénh dom chay 14 (do nhiéu loai nidm nhu
Curvularia sp., Nigrospora sp., Bipolaris sp.) va
bénh nat than xi ma (do ndm Didymella sp. va
Fusarium sp.) xuat hién & ca 3 vung diéu tra
nhung it phé bién. Bénh théi qua (do nam
Fusarium sp.) it bat gap & cac vung, bénh chay 1a
do vi khuén chi bat gap trén cay dua ludi trong &
tinh Tay Ninh. Trong khi d6, bénh kham la xuat
hién & ca 3 vung va kha phé bién & thanh pho Ho
Chi Minh va tinh Binh Thuén. Nhu da trinh bay &
trén, ngoai bénh phan triang, gid suong mai la cac
bénh phé bién trén cay dua ludi & ca 3 vung diéu
tra va da xac dinh tac nhan gay bénh dén ten loai,
cac bénh con lai hoac chua xac dinh duoc tac nhan
gay hai hodc chi méi xac dinh duoc dén tén chi
trong s6 do chi mot s6 bénh xuat hién phé bién & 1
hodc 2 viung diéu tra. Ngoai ra, mét s6 bénh nhuw
dom chay 14, niet than xi ma, théi goc con do nhiéu
tac nhan gay ra. Trong thuc té, chi dua vao trieu
ching gay hai trén dong ruong dé phan biét cac

tac nhan gay bénh nat than xi ma, théi goc, dom
chay 14 1a rat kho khan. D6i voi bénh chay 14 do
nam Curvularia sp., Nigrospora sp., Bipolaris sp.
gay ra, nghién ctu cia Manamgoda va cs (2012)
[6] cho rang, chi Bipolaris va Curvularia, cung voi
chi Cochliobolus, tao thanh mot phicc hé gay bénh
trén cay trong va viéc phan loai phic hé nay
thuong bi nham lan. Nghién cttu ciing cho biét,
khéng c6 ranh gi6i hinh thai ro rang gitta cac chi
sinh san vo tinh Bipolaris, Curvularia. Vi vay, trong
khuon khé nghién cttu nay, chi trinh bay dic diém
va dién bién cta hai loai bénh hai phé bién da xac
dinh duoc tén loai tac nhan giy bénh la bénh bénh
phan trang (do nam Erysiphe cichoracearum) va
gia swong mai (do nam Pseudoperonospora
cubensis).

3.2. Triéu chimg bénh va dic diém hinh thai ctia
ndm gay bénh phan tring (Erysiphe cichoracearum)
va gia suong mai (Pseudoperonospora cubensis)

321 Bénh phan trang (Erysiphe cichoracearumn)

Trieu ching: L4 cay dau tién xuat hién nhing
dom hoi trang dén vang nhat. Khi cac dém nay
phat trién rong ra, trén cac mo la xuat hién cac
dam bao tir trong nhu bot phan c6 mau hoi trang.
Gap diéu kien thuan loi, 16p bot phan nay co6 thé
phat trién nhanh, bao kin va day dic trén ca gan 1a
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va phién 14, gay anh hudéng nghiém trong dén qua
trinh quang hop. L4 bi hai niang dan chuyén mau
tir xanh sang vang, kho héo va rung. Triéu ching
nay ciing phu hop véi mo ta trong mot sé6 nghién
ctru vé triéu chimg gay hai do nidm (Erysiphe
cichoracearum). Nghién ctu cta McCreight
(2006) [7] Aguiar va cs (2012) [8] cho biét, nAm
Erysiphe cichoracearum gay bénh véi cac triéu
ching dac trung trén cay nhiém bénh nhu xuat
hién cac ddm mau vang nhat trén than, cuéng 14 va
14 cay. Khi cac dom to ra, bao tir duoc tao ra tir mo
bi anh huong va cac dom trong giong nhu bot.
Trong diéu kién 4am udt, & mat dudi 14, tai vi tri vét
bénh, c6 16p to nAm mau trang hodc vang nhat. La
bi vang khi c6 nhiéu dom, cac dom nay sé lién két
lai tao thanh nhting vung chay mau nau nhat, va
mo bénh dé bi rach.

Hinh 1. Triéu chimng 14 ciy dua ludi
bi bénh phén tring

bac diém hinh thai cta tic nhan gay bénh:
Két qua quan sat duoi kinh hién vi & do phong dai
x100 cho thdy, canh bao tr phan sinh thing géc
voi soi nam, khong phan nhanh, khong mau. Bao
tt phan sinh c6 hinh tring hodc hinh bau duc, don
bao, khong mau, véi kich thuéc 3-4 x 5-7 pm.
Két qua nay hoan toan phu hop véi mo ta cua
Mieslerova va cs (2020) [9] va Termorshuizen
(2007) [10] vé dic diém hinh thai ctia nam
Erysiphe cichoracearum.

Hinh 2. Triéu ching bénh phén tring trén 14 dua
luéi (A) va canh bao tir (B) va bao tir (C) ctia ndm
Erysiphe cichoracearum

3.2.2. Bénh gid suong mai (Pseudoperonospora
cubensis)

Trieu ching: Khi bi bénh tan cong, 14 cay xuat
hién cac vét dom nho khong mau hodc mau xanh
nhat. Sau d6, vét bénh phat trién 16n dan, chuyén
mau sang xanh vang hodc nau nhat. Vét bénh bi
gioi han boi cac duong gan 14, c6 hinh da giac hoac
hinh bat dinh, ndm rai rac doc theo gan 14. Trong
diéu kieén thuan loi, c6 thé nhin thiy cac dam to
min trén vét bénh & mit dudi cia 1. Nhan dinh
nay cing phu hop véi cac mo ta trude day khi cho
rang, cac triéu chimg ban dau ctia bénh gid suong
mai la cac vét béenh nho gay ua la trén cac 14 gia,
sau do lan sang cac la non 11 - 13]. Trong moi
truong 4m uw6t, tai bao tir hinh thanh & mat dudi
ctia 14, tao ra su phat trién cua long to min mau
trang xam dén tim. L4 bi nhiém ndm sé hoai tir va
rung, khién cay coi coc va qua kém phat trién.

. ST AL S

- -
Hinh 3. Triéu chitng 14 ciy dua ludi bi bénh gia
suwong mai
bac diém hinh thai ctia tdic nhan gay bénh:
Két qua quan sat dudi kinh hién vi & @6 phong dai
x100 cho thdy, soi ndm hinh 6ng, phan nhanh
khong déu, c6 hinh dang giong canh cay. Bao tir
nam c6 hinh tring hoac bau duc (180 - 400 pm),
mang num & dinh cac tai (20 - 40 x 14 - 25 pym)
(Hinh 4). Két qua nay phu hop voi mo ta vé hinh
thai vi thé ctia ndim Pseudoperonospora cubensis
trong nghién ctu ctia Salcedo va cs (2021) [14];
Savory va cs (2011) [15].
ST

Hinh 4. Triéu chimg bénh gia swwong mai trén 1a
dua luéi (A), canh bao tir (B), bao tit (C) ctia ndm
Pseudoperonospora cubensis
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3.3. Dién bién ty 1¢ bénh gia swong mai va
bénh phin tring trén cay dua ludi trong trong nha
mang tai cac dia phuong

3.3.1. Dién bién thoi tiét khi hau twr thing 1 -
10/2022 tai cdc vung diéu tra

Nhiét do va 4m do tai cac ving diéu tra khong
co su chenh léech dang ké va kha thuan loi cho su
phat trién, gay hai cia bénh phan tring va gia
swong mai. Cu thé, nhiét do trung binh cac thang
trong nam tai tinh Binh Thuén, Tay Ninh va thanh
ph6 Ho6 Chi Minh dao dong trong khoang 25,5 -
29,3°C. Trong do, tinh Binh Thuan c6 nhiét do
thap hon tinh Tay Ninh va thanh phé Hé6 Chi
Minh. Tuy nhién, néu tinh trung binh trong 10
thang (tinh Binh Thuan: 27,6°C; tinh Tay Ninh:
27,7°C; thanh pho Ho Chi Minh: 28,6°C) thi chénh
léch nhiét d¢ gitra cac dia phuong khong 16n, chi
trong khoang 1°C. Am do trung binh cac thang
gitta cac vung diéu tra kha tuong dong, thay déi
xung quanh 80% (Hinh 5). Tuy nhién, theo s6 liéu
khi tuong cta Vién Khoa hoc Khi tugng Thiy van
va Bién d6i khi hau, téng s6 gid nang va téng
luong mua (tinh trong 10 thang dau nam 2022) cé
su khac biét giita cac dia phuong. Trong do, tinh
Binh Thuan c6 téng s6 gio ning cao nhat (2.275
gi0), tiép dén 1a tinh Tay Ninh (2.078 gio), thap
nhat 1a thanh pho H6 Chi Minh (1.770 gio). Nguoc
lai, téng luong mua tai thanh phé H6 Chi Minh dat
cao nhat (2.103 mm), ti€p dén la tinh Tay Ninh
(1.685 mm) va thap nhat 1a tinh Binh Thuan chi cé
705 mm [16].

bay chinh 14 nhitng yéu t6 c6 anh huong lon
dén qua trinh phat trién cta bénh phin tring va
gia suwong mai tai cac vung. Mac du dua luoi duoc
trong trong nha mang, nhung trong diéu kién so
gi® nang thap, dac biét khi c6 mua lam d¢ 4m ting
dot ngot, kém theo thoi tiét tré nén am u, sé tao
diéu kién thuan loi hon cho bénh phat sinh va gay
hai. Ndm gay bénh phédn trang la loai ky sinh
chuyén tinh bat buoc, phat trién thuan loi khi cay
sinh truong manh, nhiét do vira phai, anh sang yéu
va c6 suong [13, 17]. Trong khi dé, bénh gia suong
mai c6 thé gay hai quanh nam, nhung phat trién
manh nhat trong diéu kién moi truong c6 do 4m
cao, dac biét khi troi ¢6 mua, &m u va swong mu
vao budi sang [15].

—
—
—

Hinh 5. Nhiét d¢ va 4m do trung binh tir thang 1 -
10/2022 tai cac viing diéu tra [16]
332 Dién bién cua bénh phin tring
(Erysiphe cichoracearum) hai dua Iluor tai cic
vung diéu tra

Béang 2. Ty lé (%) bénh phén tring trén cay dua ludi tai cac dia phuong

Dia didm Ty 1é benh (%) & giai doan phat trién cta cay dua ludi
i 10 NST 20 NST 30 NST 40 NST 50 NST
Tinh Tay Ninh 0 0 5 14 25
Thanh phé H6 Chi Minh 0 0 6 16 43
Tinh Binh Thuan 0 0 5 16 35

Ghi chi: NST: Ngdy sau trong.

Tai cac dia phwong nhu tinh Tay Ninh, Binh
Thuan va thanh phé H6 Chi Minh, bénh phan
trang xuat hién vao giai doan 30 NST, khi cay
bat dau hinh thanh qua, nhung voi ty 1é bénh
khong cao, khoang 5%. Tuy nhién, sau 10 ngay,
khi cay budc vao giai doan phat trién qua, bénh
phat trién kha nhanh voi ty 1é bénh tang lén ti

14 - 16%. Dén giai doan qua bat dau chin (50
NST), ty 1é bénh phén trang tiép tuc gia ting,
nhung c6 su khac biét gitta cac dia phuwong. Cu
thé, ty leé bénh phan trang cao nhat duoc ghi
nhan tai thanh phé Ho Chi Minh véi 43% s6 cay
bi bénh, tiép dén 1a tinh Binh Thuin (35%) va
thap nhat 1a tinh Tay Ninh (25%).
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Mic du bénh phan trang xuat hién va gay hai
trén la tir giai doan 30 NST, nhung muc d6 gay
hai & thoi diém nay khong dang ké, voi chi so
bénh thap duéi 1% (Bang 3). Tuy nhién, & giai
doan phat trién qua (khoang 40 NST) mirc do gay
hai c6 xu hwong ting lén nhung van & muc thap,
khoang 5%. Trong diéu kién nha mang, toc do
phat trién va lay lan ctia cac bao tr phan triang rat
nhanh. Trong vong 10 ngay sau dé, mic do gay
hai ctia bénh da ting lén tir hon 2 lan dén gan 4
lan so voi giai doan 40 NST, gay anh huong dang
ké dén chat luong qua dua ludi. Bénh phén trang
néu khong duoc kiém soat hiéu qua trudc giai

doan 40 NST sé gay anh huong lon dén nang
suat, dac biét 1a chat luong qua (d6 ngot). Mac du
qua it bi tdn cong truc ti€p, nhung ¢ nhitng cay bi
bénh niang, qua thuwong nho va co6 vi nhat do giam
lwvong duong va axit amin. Nhitng qua nay phai
thu hoach séom, lam giam nang suat [7, 8, 10, 12].
Bénh phan tring it khi gay chét cay, nhung khién
cay suy yéu, sinh treong kém va ning suat giam
[13, 18]. Do d6, dé dam bao nang suat va chat
luong dua ludi trong trong nha mang, can ap
dung cac bién phap kiém soat bénh hiéu qua
trudc giai doan 40 NST.

Béng 3. Chi s6 (%) bénh phén tring trén cay dura lu6i tai cac dia phurong

Bia diém Chi s6 bénh (%) ¢ giai doan
i 10 NST 20 NST 30 NST 40 NST 50 NST
Tinh Tay Ninh 0 0 0,78 4,67 11,78
Thanh pho H6 Chi Minh 0 0 0,67 4,89 18,56
Tinh Binh Thuan 0 0 0,56 5,11 17,00

3.3.3. Bénh gia suong mai (Pseudoperonospora
cubensis)

Bénh gia swong mai xuét hién kha som, khi cay
duea ludi duoc 20 ngay tudi, voi ty lé thap chi 1 - 2% tai
tinh Tay Ninh va thanh pho Ho Chi Minh. Tuy
nhién, bénh phat trién nhanh va sau 10 ngay, ty lé
bénh da ting len 14 - 16%. Pén giai doan 50 NST, ty
lé bénh gia swong mai tai hai viing nay vuot mic 50%

va anh huong dang ké dén su phat trién ctia cay dua
luoi. Két qua nay cting phtt hop voéi cac cong bo trudc
day vé benh gia swong mai & cac nudc. Nghién ctru
ctia Savory va cs (2011) [15] cho thdy, bénh thuong
phat sinh sém tir khi cay c6 3 1a that, lay lan nhanh
giita cac tang 14 trén cing mot cay hodc gitta cac cay
khac nhau. Bénh tré nén nghiém trong hon tir giai
doan thu hoach cho dén cudi vu.

Bang 4. Ty 1é (%) bénh gia swong mai trén cay dwa leéi tai cac dia phuong

Dia diém Ty 1é bénh (%) & giai doan
' 10 NST 20 NST 30 NST 40 NST 50 NST
Tinh Tay Ninh 0 1 14 22 51
Thanh pho H6 Chi Minh 0 2 16 27 54
Tinh Binh Thuan 0 0 3 9 25

Trong s6 ba ving diéu tra, tai tinh Binh
Thuan, bénh xuat hién mudn nhat va cé ty lé thap
hon han so voi tinh Tay Ninh va thanh pho Ho Chi

Minh. Vao giai doan 50 NST, ty 1é bénh gia swong
mai trén dua ludi tai tinh Binh Thuan chi dat 25%,
gay anh huong khong 16m so véi hai viing con lai.

Béang 5. Chi s6 (%) bénh gia suong mai trén ciy dua luéi tai cac dia phuong

Dia didm Chi s6 bénh (%) ¢ giai doan
’ 10 NST 20 NST 30 NST 40 NST 50 NST
Tinh Tay Ninh 0 0,11 3,22 9,11 18,78
Thanh pho H6 Chi Minh 0 0,22 2,44 8,78 23,00
Tinh Binh Thuan 0 0 0,33 3,00 6,89

Tuong tu véi ty 1é bénh, chi s6 bénh tai tinh
Tay Ninh va thanh pho Ho Chi Minh tang kha
nhanh trong giai doan 40 - 50 NST. Piéu nay dan
dén hién tuong la rung, cay tan som, lam giam

nang suat va chat luong qua dua luodi. Chi s6 bénh
cao nhat duoc ghi nhan tai thanh phé H6 Chi Minh
voi 23% vao giai doan 50 NST, trong khi tai tinh
Binh Thuén, chi s6 nay thap nhat, chi dat 6,89%.
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So v6i thanh pho H6 Chi Minh va tinh Tay
Ninh, diéu kién khi hau tai tinh Binh Thuan c6 su
khac biét nhat dinh, voi s6 gio ning cao va luong
mua thap, nén thoi tiét it Aam u hon. Pay 1a nhimg
diéu kién khong thuan loi cho bénh gia swong mai
phat sinh va gay hai.

4. KET LUAN VA BE NGHI

ba diéu tra va xac dinh duoc cac bénh hai
chinh cho cay dua lu6i trong trong nha mang &
thanh ph6é H6 Chi Minh, tinh Tay Ninh va Binh
Thuan gom: Bénh phan trang do ndm Erysiphe
cichoracearum;, bénh gid suwong mai do nam
Pseudoperonospora cubensis, bénh dom chay 1a
do nhiéu tac nhan gdm Curvularia sp., Nigrospora
sp., Bipolaris sp.; bénh nut than xi md do nim
Didymella sp. va Fusarium sp.; bénh thoi goc do 2
nam Rhizoctonia sp. va Fusarium sp.; bénh thoi
qua do Fusarium sp. va bénh kham la. Riéng trén
cay dua ludi tai tinh Tay Ninh con phat hién tac
nhan vi khuin Pantoea spp. gay bénh chay la.
Trong s6 nay, bénh phan trang do ndm Erysiphe
cichoracearum va bénh gia swong mai do nam
Pseudoperonospora cubensis 1a hai bénh phé bién
trén cay dua ludi & ca 3 ving diéu tra.

Bénh phan tring xuat hién vao giai doan cay
hinh thanh qua, khoang 30 NST, & ca 3 viung diéu
tra. Bénh gay hai twong d6i nang & thanh pho Ho
Chi Minh va tinh Binh Thuan. Ty lé bénh va chi so
bénh phén trang trén dua luéi & thanh pho Ho Chi
Minh lan luot dat 43% va 18,65% & giai doan 50 NST.

Bénh gid swong mai xuat hién som vao giai
doan 20 NST tai tinh Tay Ninh va thanh pho Hé6 Chi
Minh. Bénh gia swong mai phat trién nhanh va gay
hai ning tai tinh Tay Ninh va thanh pho Ho Chi
Minh vao giai doan cudi vu, khoang 40 - 50 NST. Ty
lé bénh gia swong mai trén dua ludi tai thanh pho
Ho6 Chi Minh 1a 54% va tai tinh Tay Ninh 1a 51%. Chi
sO bénh tuwong tng tai 2 vung 1a 23% va 18,78%. Tai
tinh Binh Thuan, bénh xuit hién muon hon, vao
giai doan 30 NST, va gay hai khong dang ké.
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DISEASE COMPOSITION AND DEVELOPMENT OF POWDERY MILDEW
(Erysiphe cichoracearum) AND DOWNY MILDEW (Pseudoperonospora cubensis)
ON CANTALOUPE CULTIVATED IN GREENHOUSES
IN SOME SOUTHERN PROVINCES OF VIETNAM
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Summary

A survey was conducted in 2022 to identify the disease composition and monitor the progression
of powdery mildew (Erysiphe cichoracearum) and downy mildew (Pseudoperonospora cubensis)
on cantaloupe cultivated in greenhouses in Ho Chi Minh city, Tay Ninh and Binh Thuan
province. The results indicated that in Tay Ninh province, eight diseases were identified on
cantaloupe, whereas seven diseases were recorded in Ho Chi Minh city and Binh Thuan
province. Among these, one bacterial pathogen causing leaf blight and eight fungal pathogens
were identified. Powdery mildew and downy mildew were the most prevalent diseases across all
surveyed regions. Powdery mildew appeared during the fruit-setting stage, approximately 30 days
after transplanting and caused relatively severe damage in Ho Chi Minh city and Binh Thuan
province. The incidence and disease index of powdery mildew in Ho Chi Minh city reached 43%
and 18.65%, respectively. Downy mildew emerged earlier, around 20 days after transplanting,
developed rapidly and caused significant damage at the late growth stage in Tay Ninh province
and Ho Chi Minh city. The incidence of downy mildew was 54% in Ho Chi Minh city and 51% in
Tay Ninh province, with corresponding disease indices of 23% and 18.78%, respectively.
Keywords: Cantaloupe, downy mildew, powdery mildew, Pseudoperonospora cubensis, Erysiphe

cichoracearum.
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NGHIEN CUU BIEN PHAP KY THUAT BON PHAN
VA MAT B0 TRONG DEN SINH TRUOGNG,
NANG SUAT VA HIEU QUA KINH TE
TRONG SAN XUAT DAU BEN XANH LONG
(Vigna unguiculata subsp. Lylindrica (L.) verdc)

Trinh Thi Sen® ", Tran Vin Ty!
!Khoa Nong hoc, Truong Pai hoc Nong Lam, Pai hoc Hué
"Email trinhthisen @huaf edu.vn

TOM TAT

Hai bién phéap ky thuat gdm: Luong phan bon va mat do trong duoc tién hanh nghién ctru dé xac
dinh sy tich hop tot nhat cta 2 bién phap nay cho sinh treong, nang suat va hiéu qua kinh té
trong san xuat dau den xanh long. Thi nghiém gém 2 nhan t6, 5 mic bén phan hitu co gom: 0
(doi chung), 4, 8, 12, 16 tdn/ha trén nén 30 kg N + 40 kg P,O; + 40 kg K,0O/ha + 300 kg voi bot va
3 mat do trong: 16, 12, 8 cay/m?, duoc bé tri theo kiéu 6 16n, 6 nhé (split — plot) véi 3 1an nhéc lai
trén dat nau doé. Cac chi tieu theo doi duoc thuc hién theo bo phiéu thu thap, mo ta danh gia ctia
Trung tam Tai nguyén thuc vat. Két qua nghién cttu cho thdy, 2 bién phap ky thuat: Luong phan
bon va mat do trong c6 anh huong dén sinh truong, nang suat va hiéu qua kinh té ctia cay dau
den xanh long. Nang suat va hiéu qua kinh té dat cao nhat tai mitc bon phan hiru co'1a 4 tdn/ha va
mat do trong 1a 16 cay/m? (cong thirc PIM1). Vi muc bén va mat do nay, nang suat thuc thu dat
15,17 ta/ha/vu, loi nhuan dat 28.075.000 dong/ha/vu va chi s6 VCR 1a 12,12. Tt két qua nghién
ctru, dé xuat st dung mirc bon phan hitu co 1a 4 tdn/ha va mat do trong 1a 16 cay/m? cho cay dau

den xanh long trén dat nau do trong vu heé thu tai tinh Quang Tri.

Tie khoa: Bién phap ky thudt, diu den xanh long, hiéu qua kinh té, niang suat, sinh truong.

1. BAT VAN BE

Dau den xanh long (Vigna unguiculata subsp.
Cylindrica (L) verdc) c6 ham luong protein,
hidrocacbon, chat xo, khoang chat, cac loai
vitamin cao [1].

Nguoi nong dan & tinh Quang Tri c6 tap quan
trong dau den tir lau doi va stt dung giong dau den
xanh long, mac du dau den chua duoc xép vao doi
tuong cay trong cht luc tai Viet Nam nhung 1a cay
trong duoc quan tam trong tién trinh thuc hién tai
co cau nganh nong nghiép [2]. Hién nay, cay dau
den duoc tréong & nhiéu ving mién khac nhau
trong ca nuéc. Pau den duoc trong phé bién &
viung Chién khu Ba Long, huyén Dakrong va cac
huyén khac nhu: Vinh Linh, Triéu Phong, Cam Lo,
tinh Quang Tri. Pau den 1a loai cay dé trong,
chong chiu han t6t, thoi gian thu hoach ngan [3].

Dé lam tién dé phat trién cay trong nay theo
huong nong nghiép hiru co, nham tao ra san phim
an toan, phuc vu ché bién theo chudi hang hoa dac
trung ctia tinh, can tng dung cac bién phap ky
thuat canh tac phu hop. Tap quan gieo hat qua
day, voi mat do bién dong tir 20 — 25 cay/m? [4]
lam tang chi phi dau vao, tao nén su canh tranh vé
dinh duong va anh sang, 1a diéu kién thuan loi dé
dich hai phat trién, han ché tiém ning ning suat.
Vi vay, dé co két qua 1am co so xay dung quy trinh
ky thuat san xuat dau den xanh long, gép phan
phat trién viing nguyén liéu co6 chat luong cao, dap
tmg nhu cau ché bién san phidm dic trung cho dia
phuong, viéc nghién cttu cac bién phap ky thuat
canh tac 1a can thiét. Trong d6, bién phap ky thuat
bén phan va mat do trong duoc nghién cttu nham
dap tng nhu cau thuc tién san xuat dau den xanh
long tai tinh Quang Tri.
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2. BOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Déi trong nghién ctru

bat thi nghiém la diat nau do (Rhodic
Ferrasols) tai xa Vinh Giang, huyén Vinh Linh,
tinh Quang Tri.

Giong: Giong dau den xanh long cta Hop tac
x4 Dich vu Nong nghiép Triéu Nguyén, thon Xuan
Lam, xa Triéu Nguyén, huyén Dakrong, tinh Quang
Tri. Giong c6 do thuan dat > 98,0%, vd mau den,
rudt c6 mau xanh long dac trung, hat to tron, thoi
gian sinh truong tir 80 - 90 ngay, thudc dang than
dung, qua hudéng thién, ngon cé xu hudng leo.

Phan bén: Phan vo co gém phan dam uré
(46% N), supe lan (16% P,0O;) va kali clorua (60%
K,0). Phan hitu co 1a phan bo dugc 01 hoai muc do
nguoi dan tu san xuat theo phuwong phap truyén
thong. Vat liéu gdbm phan bo va rom ra duogc @ theo
phuong phap 0 nong.

2.2. Dia diém va thoi gian nghién ctu

Thi nghiém duoc tién hanh trong vu hé thu tir
thang 5 - 7/2024 (gieo hat vao ngay 15/5/2024), tai
x4 Vinh Giang, huyén Vinh Linh, tinh Quang Tri.

2.3. Phuong phap nghién ciru

2.3.1. Phuong phap bo tri thi nghiém

Thi nghiém gom 5 mitc phan bon hiru co: 0
(PO), 4, 8, 12, 16 tan/ha trén nén 30 kg N + 40 kg
P,O; + 40 kg K,O/ha + 300 kg voi bot va 3 mat do
trong (8, 12, 16 cay/m?). Thi nghiém goém 2 nhan
to, duoc bo tri thi nghiém theo kiéu 6 16n 6 nho
(split - plot) véi 3 1an nhac lai. Trong @6, mat do
trong bo tri trong 6 1on va liéu luong phan hitu co
bo tri trong 6 nhd. Dién tich 6 nhé 10 m? dién tich
0 lon 1a 50 m® Ky hiéu cong thic cho cac mic
phan bon hitu co va mat do trong tuong tmg la: PO
(khong bon), P1 (4 tan/ha), P2 (8 tdn/ha), P3 (12
tan/ha), P4 (16 tan/ha), M1 (16 cay/m? tuong
ung voi khoang cach trong 1a 40 x 15 cm), M2 (12
cay/m?, tuong ung voi khoang cach trong 1a 40 x
20 cm), M3 (8 cay/m? tuong tng voi khoang cach
trong 1a 40 x 30 cm). Moi hoc gieo 2 - 3 hat, sau
khi cay co 3 1a kép, tién hanh tia dam theo mat do
va khoang céach trong cta cac cong thirc.

2.3.2. Lirong phan va cach bon

Luong phan bon cho 1 ha (nén): 30 N + 40
P,O; + 40 K,O + 300 kg voi bot. Phan httu co duoc

bon theo cong thirc thi nghiém. Bon 16t, rai déu voi
sau khi cay dat 1an 1, tron chung toan bo phan lan
va phan chuéng, bon rai theo hang sau khi lam dat
lan cudi. Bon thuc, chia thanh 2 1an, 1an 1: Khi cay
c6 3 kép, bon 1/2 lwong dam, 1/2 luong kali; 1an 2:
Khi dau bat dau ra hoa, bon luong phan dam va
kali con lai.

2.3.3. Cdc chi tiéu nghién cuu

Cac chi tiéu theo doi duoc thue hién theo biéu
mau mo ta va danh gia ban dau nguén gen Cowpea
cuia Trung tam Tai nguyén thuc vat (2012) [5]. Cac
chi tiéu nghién ctru gom:

Céac chi tieu sinh trudong va nang suat: Thoi
gian sinh trudng, s6 canh cép 1, chiéu dai canh cip
1, dién tich 14 (theo phuong phap duc 16 can
nhanh), nét sin (dém téng s6 not san trén ré va
can khoi luong not san cta 5 cay theo doi/o thi
nghiém & cac giai doan sinh truong, phat trién.
Not san hitu hiéu duoc xac dinh dua trén kich
thudc va mau sic dac trung. TV 1€ nét san hiru hieu
(%) = So luong not san hiru hiéu/Téng s6 not san).
Céc chi tiéu vé sau, bénh hai, cac yéu t6 cau thanh
nang suat va nang suat. Diéu tra mic d6 sau, bénh
hai chinh theo QCVN 01-38:2010/BNNPTNT [6].
Ning suat ly thuyét (ta/ha) = (S6 cay/m? x so
qua/cay x s6 hat chac/qua x Khoi luong 1.000
hat) /10.000. Nang suat thuc thu (ta/ha): Tinh
nang suat trén toan 6 thi nghiém cta cac dot thu
hoach, loai bo hat 1ép, phoi kho (d6 4m hat khoang
12%), can khoi luong (gom ca hat cta 10 cay mau)
dé tinh nang sudt trén 6, sau d6 quy ra nang suat
thuc thu.

Céc chi tieu vé hiéu qua kinh té: Tong thu vuot
so voi doi ching (DC) = Boi thu x Gia ban; chi phi
tang lén so voi DC = Luong phan bon tang so véi
doi ching x Gia phan. Loi nhuan vuot so véi DC =
Téng thu vuot so voi DC - Chi phi ting lén so voi
DC. Hiéu suit phan chudng = Boéi thu/luong bon.
Ty suat loi nhuan (VCR - Value Cost Ratio) = Tong
thu ting so vdi doi ching/Chi phi tang so voi doi
chung.

2.4. Phuong phap phan tich va xit Iy s6 liéu

Céc so lieu thi nghiém duoc xtt ly va tinh toan
bao gém: Gi4 tri trung binh, phan tich ANOVA va
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LSD, 5 ctia 2 nhan t6 bang phan mém Statistix 10.0
va phan mém Excel 2013.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia bién phap ky thuat bon
phan va mat d6 trong dén céc chi tiéu sinh trudng
cuia cay dau den xanh long

3.1.1. Anh huéng cia bién phap ky thuat bon
phan va mat do trong dén sinh trudng cua cay dau
den xanh long

Thoi gian sinh truong: Bién phap ky thuat vé
liéu lwong phan hitu co va mat do tréong anh huong
khong ro dén thoi gian sinh trudng ctia cay dau den
xanh long. Thoi gian sinh trudng ctia cay dau den
xanh long trong vu he thu dao dong 58 - 62 ngay.

Du mat do trong day hay thua nhung cac cong thic
khong bén phan déu co thoi gian sinh truéng ngan
hon so cac cong thic c6 bon phan. Két qua nghién
ctru vé anh hudng ctia phan hitu co va mat do trong
trén cay dau den cho thay, thoi gian sinh trudong cia
cay dau den trong vu xuan he dao dong tir 75 - 88
ngay, dai hon so vdi vu he thu tir 7 - 16 ngay [7]. Két
qua nay chi ra riang, thoi gian sinh truéng ty le
thuan v6i mitc phan bon va ty 1é nghich véi mat do
trong. Nghién ctru tap doan 42 mau giong dau cove
ctia Tran Thi Truong (2017) cho thay, cac giong c6
thoi gian sinh truong dao dong tir 71 - 80 ngay [8].
Két qua cta nghién cttu nay cé su tuong dong voi
két qua ctia cac nghién ctru trén.

Béng 1. Anh hudng ctia bién phap bén phan va mat do trong dén mét s6 chi tiéu sinh trudng
ctia ciy diu den xanh long

Cong Thoi gian sinh Chiéu cao cay S6 canh cap 1 Chiéu dai canh
thiec truong (ngay) cudi cung (cm) (canh/cay) cap 1 (cm)
POM1 59 46,97 3,1¢ 26,8"
P1M1 61 49,37'h 3,5% 30,1
P2M1 60 50,20 3,6% 31,1¢
P3M1 60 51,57™ 3,7% 31,6°
PAM1 60 51,33 4,0 33,4¢
POM2 59 48,73" 3,2% 28,7¢
P1M2 61 49,83 4,9° 35,8°
P2M?2 60 50,83 4,8 36,2
P3M2 60 52,20 5,1% 36,2"
PAM?2 60 52,73% 4,9° 36,1
POM3 58 49,002 3,6% 28,7¢
P1M3 59 49,93° 5,3 36,5
P2M3 60 51,43 5,9 37,3%
P3M3 62 52,13 5,5 38,5
PAM3 62 52,93% 5,6 38,5
LSD, 5 - 1,20 091 121

Ghi chi: Cic chir cdi khdc nhau trong cung mot cot biéu thi sur sai khac co y nghia tai miic P < 0,05.

Chiéu cao cay cudi cung: Gitta cac cong thirc
c6 su sai khac co y nghia vé mat thong ké & mic
do tin cay 95%. Mutc bon 12 tdn/ha (P3) va 16
tan/ha (P4) co6 chiéu cao cay cao nhat, nguoc lai
cong thuc doi chimg PO (khong bon) cé chiéu cao
cay thap nhat. Két qua cho thay, chiéu cao cay co6

36

xu hudéng tang ty 1é thuan véi mirc phan bon tang
nhung lai c6 xu huéng gidm chiéu cao cay khi ting
mat do trong day hon, 16 cay/m? (M1). Vi vay, néu
trong voi mat do thich hop két hop bon phan hop
ly thi dac tinh tot vé sinh truéng, phat trién cua
giong sé duwoc phat huy. Chiéu cao cay c6 xu
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huong tang khi mat do tang [9]. Nghién ctu cta
Luu Thi Xuyén va cs (2020) [10] ciing chi ra rang,
mat do va phan bon anh huéng dén chiéu cao cay
cta giong dau twong DT51. Két qua nghién cttu
ctia Sefera va cs (2021) [11] cang cho thay, cac
mtuttc phan bon c6 anh huong dén chiéu cao cay
ctia cay dau xanh (Vigna radiata L. Wilczek). Két
qua khong twong dong duoc chi ra boéi Satodiya va
cs (2015) [12], khi nghién cttu anh hudéng cta dinh
duong va mat do trong trén cay dau daa (Vigna
unguiculata (L) Walp).

S6 canh cap 1: Canh cép 1 1a canh ra hoa va
tao qua nhiéu nhat, day la chi tiéu sinh trudng
quan trong lién quan dén nang suat. Vi vay, ky
thuat canh tac dé lam ting s6 canh cap 1 co y
nghia trong viéc tdng nang suat cua cay dau den
xanh long. Két qua & bang 1 cho thay, ¢ tat ca cac
cong thirc c6 bon phan httu co, ciy dau den xanh
long déu c6 s6 canh cap 1 cao hon cé y nghia so
voi cong thic doi chimg (khong bon). Tuy nhién,
& mat do trong day hon, tir 12 - 16 cay/m* (M2 va
M1) cho thdy, kha niang phan canh kém hon so voi
mat do thua 8 cay/m? (M3). Nghién cttu vé mat do

trén cay dau tam (Vicia faba L.) cta Al-Suhaibani
va cs (2013) cho thay, s6 luong canh cép 1 dat cao
& mat d¢ trong thua [13]. Nghién cttu ctia Nguyén
Thanh Tuén va cs (2023) [14], Tran Thanh Vinh va
cs (2022) [15] ciing déng quan diém khi thuc hién
thi nghiém trén dau tim va dau xanh. Tuy nhién,
nghién ctru cua Satodiya va cs (2015) [12] cho
rang, phan hiru co va mat do khong anh hudng
nhiéu dén s6 canh cta cay dau daa.

Chiéu dai canh cép 1: Co su sai khac co y
nghia thong ké gitta cac cong thic thi nghiém, cac
cong thicc c6 mirc bon phan hitu co cang cao va
mat do trong thua thi chiéu dai canh cap 1 c6 xu
huéng tang. Két qua nghién ctru cta Kaggawa va
cs (2006) [16] chi ra rang, phan trau, bo @ hoai
muc c6 tac dung thuc ddy phat trién than 14, ting
kha ning phan canh cho mot so loai cay trong
hang nam nhu: Cac loai cay ho dau, cay khoai
lang, cay san.

3.1.2 Anh huong cua bién phap bon phan va
mat do trong dén dién tich I4 cua cdy diu den
xanh long

Béng 2. Anh hudng ciia bién phap bén phan va mat d6 trong dén dién tich 14
qua cac giai doan sinh triedng, phat trién

®VT: cnr)
R , Giai doan sinh trudng, phat trién
Cong thite 3 1a kép Phan canh Ra hoa Thu hoach lan dau

POM1 72,821 212,98' 439,23 490,54"
P1IM1 79,164 262,73" 482,33" 542,288
P2M1 75,96%f 270,53" 487,60" 563,27%
P3M1 81,63 292,43' 516,118 568,47
P4AM1 82,36 278,941 539,338 577,441
POM2 71,638 217,72 425,13 479,23"
P1M2 74,82¢¢ 318,57% 588,71! 628,42°¢
P2M2 76,96%¢ 303,13¢ 604,50 670,12
P3M2 82,98 315,33% 638,50 683,51
PAM2 84,47 323,19% 622,144 655,144
POM3 76,084 220,12 446,74 491,91"
P1M3 80,04 347,13 637,60 676,42
P2M3 78,59¢d¢ 330,47" 658,63 701,70P
P3M3 82,60 338,00 697,44* 765,52°
PAM3 85,54% 353,61° 677,57 702,10
LSD, s 4,27 13,26 24,31 24,61

Ghi chu: Cic chir cdi khdc nhau trong cung mot cot biéu thi sur sai khac co y nghia tai miic P < 0,05.
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Bang 2 cho thdy, dién tich 14 ting theo quy
luat sinh trueong, phat trién cia cay. Giai doan 3 1a
kép, moi dau cta giai doan sinh trudng sinh
duong, toc do sinh truong than 14 con cham nén
dien tich 14 thap. Giai doan ra hoa va thu hoach
qua lan dau, cay co6 dién tich 14 ting nhanh va dat
cao nhat ¢ giai doan thu hoach qua lan dau, sau do
giam dan vao cac dot thu qua ti€p theo. Do khi
chuyén sang giai doan qua chin r9, toc do rung la
nhanh hon téc d¢ ra 14 moi, 14 chuyén sang giai
doan gia va héa vang [17]. Giai doan thu hoach
quad lan dau, dién tich 14 dat cao nhat (765,52
cm?/cay) & cong thirc P3M3, voi mat do trong thua
nhat (8 cay/m? va mutc phan bon cao vira (12
tan/ha). Dién tich 14 dat thap nhat & cac cong thic
khong bon phan hitu co va tai cong thic khong
bon thi mat do trong day hay thua déu khong coé y
nghia. Phan httu co gitp cay ting kha nang hap
thu dinh duong, cai thién sinh trueong va phat trién

14 [18]. Két qua twong déng ciing duoc chira & cay
dau twong. Nghién cttru anh huong ctia phan hitu co
va mat d¢ trong trén cay dau den trong vu xuan he
trén dat phu sa cho thdy, dién tich 14 dat 16n nhat &
giai doan ra hoa, voi mic bon phan hiu co la 12
tdn/ha va mat do trong thua hon (6 cay/m?) [7].

Nghién cttu anh huéng cta phan bon va mat
do dén sinh trudng va nang suat giong dau tuong
DT51 ctia Luu Thi Xuyén va cs (2020) cho thay, 2
yéu t6 nay khong chi anh huong dén chiéu cao
cay, sO canh cap 1 va chiéu dai cip cap 1, ma con
anh hudng ro dén dién tich 1a [10]. Cac chi tiéu
trén c6 xu huéng tang khi tang luong phan bon va
mat do trong, tuong dong voi két qua cia nghién
clru nay.

313 Anh huéng cia bién phap bén phan va
mat do trong dén so lrong not san cua cay diu den
xanh long

Bang 3. Anh hudng ctia bién phap bén phan va mat d¢ trong dén s6 lugng ndt sin
qua cac giai doan sinh triedng, phat trién

(BVT: Not san/cay)
. . Giai doan sinh truong, phat trién
Cong thirc 3lakép Phan canh Ra hoa Thu hoach

POM1 12,33" 26,67¢ 40,78 32,44"
P1M1 14,56 34,00 51,11% 42,11
P2M1 17,78 34,56 51,56 42,11
P3M1 20,442 40,89 60,56° 51,56"%
P4M1 17,11°% 36,56 60,33¢ 51,44
POM2 12,22f 26,228 41,33 33,22
P1M2 18,78 38,22¢de 59,44 48,330
P2M2 18,56 39,44"¢de 62,78° 54,67
P3M2 20,33 42,78 61,78° 52,67
P4AM2 20,332 42,67 68,00 59,78
POM3 15,89% 30,89 44,56 37,001
P1M3 19,562 42,562 63,89" 54,67
P2M3 18,33Pcde 44,33 63,11 53,44°
P3M3 22,56* 48 71,67% 61,78%
P4M3 21,44 45,22 73,11* 65,22%
LSD, s 327 583 944 10,70

Ghi chii: Cic chir cdi khdc nhau trong cung mot cot biéu thi sur sai khac co y nghia tai mitc P < 0,06.

Két qua & bang 3 cho thdy, s6 luong not san
dat cao nhat khi cay ra hoa, & giai doan nay, cac
cong thic bon véi phan hitu co cao 16 tin/ha (P4)

not san cao nhat (68,00 va 73,11 nét san/cay). Mat
do trong day cho thay, s6 luong nét san giam, diéu
nay c6 thé do nguyén nhan, voi mat do trong day

va mat do 8 - 12 cay/m? (M2 va M3) cho s6 luong dan dén viéc canh tranh dinh dudng 16n trong
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quan thé, lam kim ham sinh truéong ctia not san.
Mat do trong tir 8 - 12 cay/m? luong phan bén
va so luong not san ty 1é thuan. Giai doan ra hoa,
noét san c6 dinh dam hiéu qua nhat, cung cip cho
st phat trién ctia 1a. Tuy nhién, hiéu suat téng
hop dam ctia nét san phu thuéc vao luong phan
bon, bon thiéu va du thira luong dam lam gidm
hiéu suat téng hop dam va kim ham hoat dong
ctia not san [19]. Giai doan phan canh la giai
doan khing hoang dinh duong ctia cay nén phan
bon c6 anh hudng ro hon dén so luwong not san.
O muc phan bon thdp 4 tidn/ha va khong bon
cho s6 lwong not san it. O mic phan bon tir 8 - 12
tan/ha, mat do cang ting thi s6 lwong not san
cang tang. Tuy nhién, khi b6 sung luong phan
bon qua 16n (16 tdn/ha), s6 luong not san cé xu
huong giam va dat thap nhat & nghiém thitc c6
mat do thua 8 cay/m?® Phan canh la giai doan
than, ré, 14 phat trién vuot bac nén su chénh lech
chiéu cao gitta cac cay ¢ giai doan nay la rat lon.
Ahmad va cs (2013) da nhan dinh ring, s6 luong

not san/cay co mai lién quan chat ché véi chiéu
cao cay, chiéu dai ré. Chiéu cao cay c6 xu huong
tang khi mat d¢ tang [20]. Chiéu cao cay cao, ré
dai hon, giup ting cuong su hinh thanh not san
ctia dau xanh [21]. Nhu vay, chiéu huong bién
dong chiéu cao cay 1a mot co s chi ra xu huéng
bién dong sé luong not san. Giai doan thu hoach,
s6 luong not san dat cao & muc phan hitu co cao
va mat do trong thap. Cac cong thic voi mirc
bon phan tir 16 tdn/ha va mat d¢ trong thua 8
cay/m? (PAM3) c6 so luong not san 16n nhat
(65,22 not san/cay). Diéu nay ching t0, cay dau
den xanh long c6 kha nang tao not san cao khi
duoc bo tri voi mat do tréong phu hop va du
luong dinh duong. Néu khong bon phan hitu co
thi dit mat do thua hay day déu co s6 luong not
san san sinh rat it.

3.2. Anh hudng ctia bien phap bén phan va
mat do trong dén cac yéu t6 cdu thanh ning suit
va ning sudt cia cay dau den xanh long

Béng 4. Anh huéng ctia bién phap bén phan va mat do trong dén
cac yéu to cdu thanh ning suit va ning sudt

R . Khoi luong | Nang suat Nang suat
(t:}‘l)fr‘f S6 qua/cay Chsfc ?Zié 1.000hat | Iy thuyét thue thu
© (ta/ha) (ta/ha)
POM1 11,138 10,38 121,684 16,76% 10,074
P1M1 11,8 11,49% 122,44P< 19,79° 15,172
P2M1 12,87< 12,1Pd 123,562 22,94° 15,69*
P3M1 12,97¢ 11,9 124,83% 23,17° 15,88%
PAM1 12,97¢ 11,7¢de 123,642 22,53 15,89*
POM2 11,632 10,9 122,074 12,34M 8,62f
P1M2 14,23 11,6% 122,9720<d 16,29 10,054
P2M2 15,2 12,2b¢d 122,654 17,90 11,62°
P3M2 15,33" 12,32 124,062 18,72%¢ 11,43
PAM2 15,1 12,004 125,29° 18,14 11,71
POM3 13,234 11,2¢ 124,2430<d 11,01 7,088
P1M3 14,9> 12,4 124,56%¢ 13,792 9,24
P2M3 16,93* 12,0 124,202 15,14% 9,48
P3M3 17,63* 12,32 124,412 16,20 9,76%
PAM3 17,93% 12,8 123,8120<d 17,06% 10,58
LSD, s 112 0,61 2,87 162 0,75

Ghi chii: Cic chir cdi khdc nhau trong cung mot cot biéu thi sur sai khéc co y nghia tai muiic P < 0,05.

S6 qua/cay co6 tuong quan thuan dén ning suat,
thong thuong s6 qua/cay nhiéu thi ning suat cao.
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mat thong keé dén so qua/cay. Cac cong thirc c6 so
qua/cay cao tai mic bon phan tir 8 - 16 tdn/ha va
mat do trong 8 cay/m? dat thap & cac cong thic
bon thap va cong thic khong bon, véi mat do trong
day (16 cay/m?%. Nghién ctu ciua Abdel (2008)
[21] ciing cho ring, trong & mat do cao, gidm sO
luong qua chic/cay do giam s6 canh/cay, dac biét
1a canh cap 1. V6i mat do quan thé cao, su gia ting
canh tranh nguén cho cac co quan sinh dudng,
dan dén su van chuyén va hap thu it hon & qua.
Nghién cttu vé mat d¢ trong doi véi dau tam & tinh
Phu Tho cuia Hoang Mai Thao va cs (2022) [22]
ciing cho két qua tuong tu, theo d6 mat do cang
thua thi s6 qua/cay cang tang. Nhu vay, mat do
trong 1a yéu to ky thuat c6 anh hudéng ro dén so
qua/cay so voi ky thuat vé luong bon phan.
Nghién cttu ctia Sefera va cs (2021) cang két luan
rang, cac muc bon phan khac cé anh hudng khai
sai c6 y nghia doi voi cay dau xanh [11].

S6 hat chac/qua 1a yéu t6 cau thanh nang suat
chiu s chi phéi lon ctia giong va qua trinh tao
nguodn vé hat ctia cay & giai doan tao hat va chin.
S6 hat chiac/qua cta cac cong thic co su sai khac
thong ké va dao dong tir 10,3 - 12,8 hat chac/qua.
Tang liéu luong phan hittu co, s6 hat chac/qua co
xu huéng ting nhung ting mat do trong thi chi
tiétu nay giam. Tang luwong phan htu co tuong
quan thuan dén s6 hat chic/qua nhung tuwong
quan c6 gioi han. Vi tai mic bon cao nhat, nang
suat khong tang toi da cho du trong mat do day
hay thua. Nghién cttu cia Ishikawa va cs (2022)
[23] trén cay dau dia cing cho thay, khi ting mat
do, s6 hat chac/qua giam.

Khoi luong 1.000 hat 1a yéu t6 cau thanh nang
suat cudi cung, n6 cht yéu phu thudc vao dic tinh

di truyén cta giong, khong c6 khac biet va su sai
khac thong ke gitta cac cong thire. Nhu vay, yéu
t6 phan hitu co va mat do trong khong anh hudéng
dén khoi luong 1.000 hat ctia cay dau den.

Ning suat ly thuyét va nang suat thuc thu:
Céc yéu t0 cau thanh nang suat co su sai khac nén
nang suat ly thuyét co su sai khac c6 y nghia thong
ké & tat cac cong thirc c6 bon phan so voi cong
thitc khong bon & ca 3 mat do trong. O 3 mat do
trong déu cho thdy, luong boén phan tir 8 - 16
tan/ha déu cho ning suat ly thuyét cao hon cé y
nghia thong ké so vdi cong thirc bon thap hon va
cong thic doi chung khong bon. Nang suat thuc
thu bién dong va sai khac gitta cac cong thuc thi
nghiém. Cong thic c6 ning suat thuc thu cao ndi
troi la P1IM1, P2M1, P3M1, P4M1 (15,17 — 15,89
ta/ha. Nhu vay, bon phan hitu co véi muc tir 4 - 16
tdn/ha va mat do 16 cay/m? cho nang suat thuc
thu cao hon so voi doi ching khong bon. Nghién
ctru stt dung phan httu co dé bon cho cay dau daa
ctia Cuccia va cs (2019) [24] ciing cho thdy, nang
suat dau diia dat cao hon & cac cong thiec c6 bon
phan hitu co so véi cong thirc khong bon. Két qua
nghién ctu trén cay dau xanh cta Sefera va cs
(2021) [11] ciing cho két qua twong dong. Bon
phan hitu co cho cay dau daa da lam tang khoi
luong chat kho ¢ giai doan ra hoa va dau qua nén
da lam tang nang suat c6 y nghia so véi cong thiic
khong bon [23, 25] Tuy nhién, nghién cttu cta
Satodiya va cs (2015) [12] chua tim thdy su sai
khac & gitta cac cong thitc dinh duong trén cay dau
daa.

3.3. Anh hudng ctia bien phap bon phan va
mat do tréong dén hiéu qua kinh té va chi sé ty suat
loi nhuin

Bang 5. Anh hudng ctia bién phap bén phan va mat d6 trong dén hiéu qua kinh t&
va chi sd ty suit loi nhuan

) , Téng thu vuot so | Chi phi ting thém so | Loi nhuan vuot so voi

Cong thic voi BC (dong) voi BDC (dong) bC (dong) VER
POM1 - - -
P1M1 30.600.000 2.525.000 28.075.000 12,12
P2M1 33.720.000 5.725.000 27.995.000 5,89
P3M1 34.860.000 8.925.000 25.935.000 3,91
P4M1 34.920.000 12.125.000 22.795.000 2,88
POM2 - -
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P1M2 8.580.000 2.412.500 6.167.500 3,56
P2M2 18.000.000 9.612.500 12.387.500 3,21
P3M2 16.860.000 8.812.500 8.047.500 1,91
P4M2 18.540.000 12.012.500 6.527.500 1,54
POM3 - - -

P1M3 12.960.000 2.300.000 10.660.000 5,63
P2M3 14.400.000 9.500.000 8.900.000 2,62
P3M3 16.080.000 8.700.000 7.380.000 1,85
P4M3 21.000.000 11.900.000 9.100.000 1,76

Ghi chu: Gid thanh: Phan chudng: 800 dong/kg, uré: 20.000 dong/kg, super Iin: 5.000 dong/kg, kali
clorua: 18,000 dong/kg, voi: 35.000 dong/20 kg, giong: 45.000 dong/kg, cong lao dong (lam dat, gieo sa,
cham soc, bon phan, phun thuéc, thu hoach, ché bién): 180.000 dong/cong, sin pham bdn ra: 60.000

dong/kg.

Téng thu vuot so voi doi chimg, phu thudc vao
su thay déi nang suat & cac mic phan bon va mat
do tréong khac nhau; nang suit cang cao thi tong
thu vuot so voi doi chung cang 16n. Cac cong thic
c6 mat do trong day 16 cay/m? va mitc bon phan
hitu co dao dong tir 4 - 16 tdin/ha (P1M1, P2M1,
P3M1, P4AM1) déu c6 téng thu cao, tir 30.600.000 -
34.920.000 dong. Pau tu phan hitu co va bo tri mat
do trong phu hop sé dem lai hiéu qua. Tuy nhién,
khong phai ctt dau tu mic phan bon cao 1a cho loi
nhuan cang cao. Két qua nghién ctru nay cho thay,
mttc dau tu phan hitu co 4 tdn/ha (P1) va mat do
trong 16 cay/m? (M1) cho loi nhuan dat cao nhét,
28.075.000 ddng/ha/vu. O mat do 8 va 12 cay/m?,
bon phan hitu co véi liéu luong cao 8 - 16 tdn/ha
cho lai thap hon.

Ty suat loi nhuan (VCR) 1a lai suat thu duoc
khi dau tu mot dong vao phan bon, day la chi tieu
quan trong trong viéc dau tu phan bon, thong
thuong do6i voi san xuat nong nghiép, chi s6 VCR =
2 - 3 1a dat yéu cau va c¢ lai khi VCR > 3 [26]. Bang
5 cho thay, cong thitc trong voi mat do 16 cay/m?
(M1) va bon phan hitu co véi muce 4 tain/ha (P1) co
chi s6 VCR dat cao nhat (12,12), tiép theo 1a cong
thuic P2M1 va P1M3, tuong ung la 5,89 va 5,63.

4. KET LUAN

Liéu luwong phan hitu co va mat do trong co
anh huong dén chiéu cao cay, so canh céap 1, dién
tich 14, s6 luong nét san, niang suat va hiéu qua
kinh té ctia cay dau den xanh long. Mtc bon phan
hiru co va mat do trong thich hop cho cay dau den
xanh long trong vu hé thu trén dat nau do tai tinh
Quang Tri 1a 4 tdn/ha va 16 cay/m?® (cong thuc

P1M1) trén nén 30 kg N + 40 kg P,O, + 40 kg K,0
+ 300 kg voi bot/ha. Tai muttc bon 4 tdn/ha va mat
do trong tréng 16 cay/m? cay dau den xanh long
dat nang suat, hiéu qua kinh té va chi s6 VCR cao
(twuong ung 15,17 ta/ha/vu, 28.075.000
déng/ha/vu va chi s6 VCR 1a 12,12).
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RESERACH ON TECHNICAL METHODS OF FERTILIZER AND PLANTING DENSITY
ON THE GROWTH, YIELD AND ECONOMIC EFICIENCY IN THE PRODUCTION
OF GREEN KERNEL BLACK BEAN (Vigna unguiculata subsp. Cylindrica (L.) verdc)

Trinh Thi Sen’, Tran Van Ty'

!Agronomy Faculty, University of Agriculture and Forestry, Hue University
Summary

Two technical methods including fertilizer rate and planting density were studied to determine
the best integration of these two methods to the growth, yield and economic efficiency in the
green kernel black bean production. The experiment consisted of two factors, 5 doses of organic
fertilizer: 0 (control), 4, 8, 12, 16 tons/ha on foundation 30 kg N + 40 kg P,O; + 40 kg K,O/ha +
300 kg lime powder and 3 planting densities of 16, 12 and 8 plants/m? was arranged in a split-
plot, with three replicates on the red-brown soil. The research targets were implemented in
accordance with the collection of questionnaires, description and evaluation of the Center for
Plant Resources. The results showed that two technical methods of fertilizer and planting density
effected the growth, yield and economic efficiency of the green kernel black bean. The highest
yield and economic efficiency were at the organic fertilizer application rate of 4 tons/ha and a
planting density of 16 plants/m? (treatment P1M1). This the treatment, the actual yield is 15,17
quintals/ha/crop, the profit is 28,075,000 VND /ha/crop and the VCR is 12.12. From the research
results, it is recommended to use an organic fertilizer rate of 4 tons/ha and a planting density of
16 plants/m? for green kernel black bean on red-brown soil in the summer - autumn crop in

Quang Tri province.

Keywords: Green kernel black bean, economic efficiency, growth, technical methods, yield.
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ANH HUONG CUA PHAN HUU CO BON GOC KET HOP
V01 PHAN HUU CO BON LA BEN SINH TRUONG VA
NANG SUAT CAY DAU BAP

TOM TAT

Tran Thi Thiém" ", Nguyén Thi Loan®
! Hoc vién Nong nghiép Viét Nam
" Email tranthiem@vnua.edu.vn

Nghién cttu nham danh gia anh huéng ctia phan hiru co bén géc két hop véi phan hiru co bon 1a
dén sinh trudng va nang suat dau bap tai huyén Gia Lam, thanh phé Ha N¢i. Thi nghiém gom hai
nhan t6 duoc bo tri theo khéi ngau nhién day da (RCBD) voi 3 1an nhéc lai. Nhan t6 phan hitu co
bon goc gom ba loai: Phan Qué Lam (G1), phan ga (G2) va phan trun qué (G3). Nhan t6 phan
hitu co bon 14 gdm hai loai: Phan dam ca (L1) va phan rong bién (L2). Két qua nghién ctru cho
thay, stt dung phan hiru co bon goéc Qué Lam va trun qué déu 1am ting céc chi tiéu sinh truong,
sinh ly va niang sudt dau bap so véi phan ga. Phan bon 14 rong bién ciing cho cac chi tiéu sinh
trudng, sinh 1y va nang suit dau bap cao hon so véi phan bén 14 dam ca. Stt dung phan hiru co
bon géc Qué Lam hay trun qué két hop véi phan bon 14 rong bién cho nang suat dau bap cao

nhat.

Tte khoa: Pau bap, phan hitu co bén goc, phan hivu co bon I4.

1. BAT VAN BE

Pau bap la mot trong nhimg loai rau duoc
trong phé bién & vung nhiét doi, 4 nhiét déi trén
thé gidi va qua co gia tri dinh duong cao nhu: Chat
X0, vitamin C, vitamin B9, chat chéng 6 xy hoa,
chat khoang, protein [1]. Ning sudt cay trong noéi
chung va cay dau bap noi rieng phu thuc cht yéu
vao dic tinh cta giong, tuy nhién bién phap canh
tac, trong d6 bon phan dong vai tro vé cung quan
trong.

Trong thuc té€, nguoi san xuat thuong st dung
phan vo co dé ting ning sudt cay trong. Tuy
nhién, viéc bon qua nhiéu phan vo co, dac biét la
stt dung thoi gian dai sé anh hudng xau dén dac
tinh 1y, hoa dat, lam gidm vi sinh vat c6 loi trong
dat, 6 nhiém moi truong song va anh huéong dén
stcc khoé cuia nguoi tieéu dung do ham luwong nitrat
ton tai trong san phdm cao [2 - 4]. Dé san xuat
trong trot an toan, viec st dung phan hitu co sé
huéng téi bao vé moi truong, sic khoé con nguoi
va hé sinh thai bén vitng. Tuy nhién, viéc chi st
dung bén phan hitu co sé khé dap tng nhu cau
dinh duong cho cay trong ngay tir giai doan sinh

truong dau boi phan hitu co phan giai cham va
ham luong dinh dudng thap.

Xu huwong hién nay trong san xuat nong
nghiép bén ving 1a stt dung phan hitu co thay thé
mot phan phan vo co hodc bon két hop phan hiru
co bon goc voi phan hitu co bon 1a. Phan bon 1a
cung cap cac chat dinh duong hoa tan va giup cay
dé hap thu dinh duong hieu qua [5]. Mot so két
qua nghién ctru cho thay, viéc két hop phan hiu co
boén goc véi phan hitu co bon 14 gitp cay trong
sinh truong tot va cho nang suat cao [5 - 7]. Tuy
nhién, thong tin vé anh hudéng cua viéc két hop
phan hitu co bon goc voi phan hiru co bon 14 dén
nang suat cay dau bap trén thé giéi noi chung va &
Viét Nam ndi riéng van con han ché. Nghién ctu
nay duoc thuc hién nhim xac dinh phan htu co
bon goc két hop voi phan hitu co bon 14 thich hop
cho cay dau bap.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Giong duoc st dung 1a giong dau bap xanh An
Do (VA.080). Phan hiru co bén goc gom: Phan hiru
co vi sinh Qué Lam (3% N, 1% P,0;, 1% K,0, 15%
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httu co, vi sinh vat (VSV) c6 dinh dam 1x10°
CFU/g, VSV phan giai lan 1x10° CFU/g, VSV
phan giai xenlulo 1x10° CFU/g); phan ga (1,2% N,
0,2% P,0s, 03% K,0), phan trun qué ( 0,62% N,
2,25% P,0s, 0,75% K,0O va 28% hitu co). Phan hiu
co bon 14 gdbm dam ca Fish Emulsion (4% N, 1%
P,0;, 1% K,O va cac dinh duong trung, vi luong
gom: Cl, Na, Ca, Mg, S) va phan rong bién
Seaweed (0,63% N, 0,18% P,Os, 15,3% K,0O, 0,18%
Cava Mg, 36% hitu co).

2.2. Phuong phap nghién ctru

Thi nghiém gom hai nhan t6 duoc bo tri theo
khoi ngau nhién day da (RCBD) voéi 3 1an nhéc lai.
Nhan t6 phan hitu co bén goéc gdm ba loai: Phan
Qué Lam (G1), phan ga (G2) va phan trun qué
(G3). Nhan t6 phan hitu co bén 14 gém hai loai:
Phan dam ca (L1) va phan rong bién (L2). Thi
nghiém gém 6 cong thic, 18 6 thi nghiém. Dién
tich méi 6 1a 10 m% Mat do gieo 1a 33.300 cay/ha
(60 x 50 cm). Luong phan hitu co bén dat duoc
tinh dya vao ham lugng dam c6 trong ting loai
phan hitu co. Téng lwong dam cta moéi loai phan
httu co bon goc déu 1a 100 N. Phan hitu co bon goc
duoc bon 1ot truede khi gieo hat. Phan hitu co bon
la duwoc pha voi ty 1&: 1 ml phan dam ca: 800ml
nude va 1 g phan rong bién: 2.000 ml va duoc phun
10 ngay/lan tir khi cay duoc 4 - 5 1a that cho dén
khi cay thu hoach qua ro.

Céac chi tiéu theo doi bao gdm: Chiéu cao cay,
s6 14 duwoc theo doi trén 10 cay cho méi lan nhac
lai. Chi tieu sinh Iy nhu: Chi s6 diép luc (SPAD) va
khoi luong chat kho duoc xac dinh ¢ 3 thoi ky (ra
hoa, thu qua 1an dau va thu qua ro) trén 5 cay theo
doi cho méi lan nhac lai. Chi s6 diép luc do bang
may SPAD 502, khoi luong chat kho duoc xac dinh
sau khi sy kho dén khoi luong khong déi & nhiét
do 80°C. Chi tiéu cac yéu to cau thanh ning sut
duoc tinh trung binh ctia 10 cay theo doi cho moi
lan nhac lai. Nang suat thuc thu (NSTT) duoc tinh
trén toan bo s6 cay c6 trén ruong thi nghiém va
quy ddi ra don vi tdn/ha.

S6 liéu duoc xit ly thong ké biang phuong phap
phan tich phuong sai (ANOVA) trén phan mém
thong ke sinh hoc Minitab 16. So sanh su sai khac
gitta cac cong thirc dua trén kiém dinh Tukey ¢ do
tin cay 95%.

2.3. Thoi gian va dia diém nghién ciru

Thi nghiém duoc tién hanh tai khu thi nghiém
cta Khoa Néng hoc, Hoc vién Nong nghiép Viét
Nam, huyén Gia Lam, thanh pho Ha Noi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia phan hitu co bon géc két
hop vé6i phan hitu co bon 14 dén mot sé chi tiéu
sinh trudng cay dau bap

Bang 1. Anh hudng ctia phan hitu co bén géc két hop véi phan hitu co bon 14 dén théi gian sinh truong,
chiéu cao ciy va s 14 cia ciy dau bép

Yéu t6 thi nghiém Thoi gian sinh Chiéu cao So la
truéng (ngay) (cm) (14/cay)
) Gl - 78,0° 46,7
Phan bon goc
G2 - 74,1° 44,7
(&)
G3 - 79,5 48,1°
ANOVA * *
Phan bon 14 L1 - 77,0 459
@ L2 - 77,4 47,2
ANOVA ns ns
L1 84 77,9% 45,5%
Gl
L2 86 78,1 47,8
G2 L1 85 74,2 44,2
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L2 83 73,9 45,1%
L1 86 78,9 47,9°
G3
L2 89 80,1° 48,2*
ANOVA - * *

Ghi chu: Cdc gid tri co chir cdi khdc nhau trong cung mot cot biéu thi sur sai khdc co y nghia trong

kiém dinh Tukey ¢ muc y nghia 5%.

Két qua bang 1 cho thay, loai phan hitu co bon
goc anh huéng cé y nghia thong ké dén chiéu cao
va s0 14 ctia cay dau bap, trong khi cac chi tiéu nay
khong sai khac c6 y nghia khi sit dung cac loai
phan bon 14 khac nhau. Chiéu cao cay va s6 1a cia
cay dau bap khi st dung phan bon G1 va G3 déu
cao hon c6 y nghia so véi phan bon G2.

Két hop hai loai phan hitu co bén 14 va bon goc
c6 anh huong ro rét dén sinh trudong cta cay dau
bap. Thoi gian sinh truong (TGST) cta cay dau
bap bi anh hudng twong tac ctia phan boén goc va
phan bon 14, dao dong tir 83 - 89 ngay. St dung
phan hitu co bon goc G3 két hop phan hitu co bon
14 c6 xu huéng kéo dai TGST ctia cay dau bap hon
(86 - 89 ngay). Khi st dung cung mot loai phan
hitu co bon goc, cac chi tiéu sinh treong khong
khac biét khi phun cac loai phan bon la khac nhau,
tuy nhién phan bon 1a L2 ¢6 xu huong lam tang
chiéu cao cay va so 14 cta cay dau bap. St dung
phan hitu co bon goc G3 hodc G2 két hop phan
httu co bon 14 ciing lam ting chiéu cao cay va so la
hon so voi khi stt dung phan hitu co bon goc G1.

biéu nay cho thay, phan hitu co bon goc G1 va G3
c6 tac dong tich cuc dén cac chi tiéu sinh truong
ctia cay hon so v6i G2. Nghién cttu ctia Thiéu Thi
Phong Thu va cs (2023) [7] ciing khéng dinh s6 14,
chiéu cao cay, s6 nhanh ctia cay ca tim khong
khac biét khi st dung cac loai phan bén 14 khac
nhau, nhung c6 su sai khac c6 y nghia thong ké
khi st dung phan hitu co bon goc khac nhau.
Nghién ctru nay ciing chi ra phan trin qué c6 tac
dong tich cuc hon so voi phan ga khi kich thich
sinh truong ciy ca tim [7]. Nghién ctu ctua
Nguyén Tudn Hung va cs (2020) [8] ciing khing
dinh, khi st dung phan chuong va phan hiru co vi
sinh ¢6 tac dong tich cuc toi cac loai cay rau (bao
gbdm cay rau tau bay, b6 cong anh va cai tia) so voi
phan vo co, dong thoi ciing khiang dinh tAm quan
trong ctia phan hittu co vi sinh d6i véi sy sinh
truéng ctia cac loai cay trong.

3.2. Anh huéng ciia phan hitu co bon géc két
hop véi phan bén 14 dén mot s6 chi tiéu sinh 1y ctia
cay dau bap

Bang 2. Anh hudng ctia phan hitu co bén géc két hop véi phan hiru co bon 14 d@én chi s6 SPAD

va khoi lirong chit kho ciia cay dau bap

Chi s6 SPAD Khoi luong chat kho (g/m? dat)
Yeutt thi nghiém Ra hoa f;ﬁ(;l;lé qul;gu;o Ra hoa f;ﬁ%{f Thu qua ro

, , G1 38,0 42 2¢ 41,4° 174 29,1% 37,5

Phan (ch;n 80¢ | G 374 | 390" | 379 | 17,0 265" 31,9"

G3 38,9 42,8 41,3? 17,7 30,0 37,2¢
ANOVA ns * * ns * *

Phan bén 14 L1 38,0 41,1 39,9 17,3 28,1 34,7

@ 12 38,1 41,5 40,5 17,4 28,9 36,3
ANOVA ns ns ns ns ns ns

G1 L1 37,7 41,9® 41,5 17,2 28,7% 36,2
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L2 38,2 42 4° 41,3* 17,5 29,5 38,8
2 L1 37,2 38,8 37,5" 17,1 25,6 31,1°
L2 37,6 39,2 38,2 16,9 27,4 32,6
3 L1 39,1 42,6 40,7 17,6 30,1° 36,9
L2 38,6 42,9 41,9 17,7 29,8 37,5°

ANOVA ns * *x ns *x *

Két qua & bang 2 cho thay, chi s6 SPAD c6 xu
hudng tang tir giai doan ra hoa, dat cao nhat ¢ giai
doan thu qua lan 1, sau d6 gidm & giai doan thu
hoach ro, trong khi do khoi luong chat kho
(KLCK) tang dan theo cac thoi diém theo doi.
Ngoai trir giai doan ra hoa, chi s6 SPAD va KLCK
ctia dau bap co su sai khac cé y nghia thong ke &
do tin cay 95% dudi anh hudéng ctia cac loai phan
httu co bon goc va phan hitu co bon 14 khac nhau.
O giai doan thu qua lan du va thu qué ro, chi s6
SPAD va KLCK ctia cay dau bap khi stt dung phan
bon G1 va G3 khoéng sai khac va cao hon c6 y
nghia thong ké so voi phan bon G2. Trong khi do,
khong co6 su sai khac cta cac loai phan hitu co bon
la dén chi s6 SPAD va KLCK & ca ba thoi ky theo
doi. Nghién cttu ctia Thiéu Thi Phong Thu va cs
(2023) [7] keét luan, loai phan bon 14 va loai phan
httu co bon goc khong anh hudéng dén chi so
SPAD & cac giai doan theo doi, tuy nhién cé anh
hudng c6 y nghia thong ké dén KLCK tich liy cta
cay ca tim, trong d6 phan ga va phan hiru co déu

¢o tac dung tuong duong trong viéc tang kha nang
tich lity chat kho ctia cay.

Tuong tac gitta loai phan hitu co bon goc va
loai phan httu co boén 14 c6 anh huéng y nghia
thong ké dén chi s6 SPAD va KLCK cua cay dau
bap, ngoai trir & giai doan ra hoa. Khong c6 su sai
khac c6 y nghia & hai chi tiéu nay gitta cac loai
phan bon 1a khac nhau khi st dung cung mot loai
phan hitu co bon goc. Stt dung phan hitu co bon
goc G1 va G3 két hop vai cac loai phan hitu co bon
la L1 hay L2 déu lam tiang chi s6 SPAD va KLCK
so voi stt dung phan hitu co bon goc G2 két hop
v6i phan hitu co bon 14 L1 hay 1.2 & giai doan thu
qua lan dau va thu qua ro va co su sai khac cé y
nghia thong ké. Tuy nhién, khong c6 su sai khac
c6 y nghia thong ke gitta cong thic G1L1, G112,
G3L1 va G3L2 vé hai chi tiéu theo doi trén & ca ba
giai doan theo doi.

3.3. Anh hudng ciia phan hitu co bén goc két
hop véi phan hitu co bén 14 dén cac yéu td ciu
thanh ning sudt va ning suit cay dau bip

Béng 3. Anh hudng ctia phan hitu co bon géc két hop v6i phan hitu co bén 14 dén cac yéu t6 cdu thanh
ning suit va ning sudt cay dau bép

Chidu dai qud | Puone kinh S§ aui Khdil Nang suat
Yéu t 6 thl nghiém 1€u dal qua U.’O’ilg mn 9) QUfl 001 11’(_)’11{; th uc thu
(cm) qua (cm) (qua/cay) qua (g/qua) (t4n/ha)
Gl 13,0° 2,0 26,0° 21,5° 16,1°
Phan bon 1 - 10,6" 18 99,9 186" 11,7
goc (G)
G3 13,1° 2,0 25,5 21,7 16,3
ANOVA * ns * * *
Phan bon | L1 12,1 1,8 24,1 19,9 14,1
la (L) L2 12,3 2.0 95,0 21,1 15,3
ANOVA ns ns ns ns ns
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L1 13,1 1,8 25,6 20,8 15,29
ol L2 12,9 2,1 26,3 22,1* 16,95
G2 L1 10,4° 1,7 21,8 17,9° 11,28
L2 10,7° 1,9 22,6 19,0° 12,07
3 L1 12,9 1,9 24,9° 21,1° 15,61°
L2 13,2° 2,1 26,1° 22,3" 16,89"

ANOVA * ns * * hlal

Két qua danh gia anh huong ctia cac loai phan
httu co bén goc va bon 14 dén cac chi tieu nang
sudt ctia cay dau bap duoc thé hién tai bang 3. Két
qua cho thay, stt dung cac loai phan hiru co bon la:
bam ca hay rong bién khong anh huong dén kich
thudc qua, s6 qua, khoi luong qua va NSTT cua
cay dau bap. Trong khi d6, ngoai trir duong kinh
qua, cac chi tiéu yéu t6 cau thanh nang suat va
nang suat déu khong sai khac gitra hai loai phan
hitu co bon goc G1 va G3, cao hon c6 y nghia so
voi phan hitu co bon goc G2. NSTT & 6 bon phan
hitu co béon goc G1 va G3 dat lan luot 1a 16,1
tan/ha va 16,3 tdn/ha. Két qua nay 1a do phan htu
co bon goc G1 va G3 lam tang sinh truong (Bang
1), chi s6 SPAD (Bang 2), do do lam ting dién tich
va hiéu qua quang hop, dan dén tang KLCK tich
liy (Bang 2), két qua lam ting nang suat cta cay
dau bap.

Tuong tac gitta phan hitu co bon goc va bon 14
c6 anh hudng dén céac yéu to cau thanh ning suat
va nang suat dau bap, ngoai trir duong kinh qua.
Céc chi tieu déu thé hién cung mot xu huong, khi
stt dung phan httu co goc G1 va G3 két hop cac
loai phan hitu co bon 14 L1 hay L2 déu cho chiéu
dai qua, so6 qua, khaéi luong qua va NSTT cuaa cay
dau bap khong khac biét va cao hon c6 y nghia
thong ké so voi phan hitu co bon goc G2 khi két
hop phan hitu co bon 14 L1 hay L2. NSTT caa dau
bap cao nhat & cong thic st dung phan hiru co
bon goc G1 hay G3 két hop voi két hop phan hiu
co bon la L1 hay L2, dao dong tu 15,29-16,89
tan/ha. NSTT théap nhat & cong thitc bon phan goc
G2 két hop véi phan hitu co bon 14 L1 hay L2, dao
dong 12,28 -12,07 tan/ha.

Nghién cttru cua Thiéu Thi Phong Thu va cs
(2023) [7] khang dinh, stt dung cac loai phan hitu

co bon goc va bon 1a khac nhau déu anh huong ro
rét dén yéu t6 cau thanh nang suit va nang suat
clia cay ca tim, trong d6 phan trun qué lam ting
dang ké nang suit ca tim so voi phan ga. Theo
Subbaiah (2019) [9], phan trun qué giau chat dinh
duong da, trung va vi luong & dang dé tiéu - can
thiét cho qua trinh sinh trudng, phat trién cta cay
trong. Ngoai ra, phan trun qué ciing chita nhiéu
enzim va cac hormone tang truong thuc vat, do dé
thé hién tac dong nhanh hon trén cay trong so voi
cac loai phan bon httu co khac [9, 10]. Al-Tawarah
va cs (2024) [11] cing khéang dinh, khi stt dung
phan trun qué cho tac dong tich cuc hon dén sinh
truéng va nang suat cay dau co ve so vdi phan hiru
co 1 hoai muc. Lim va cs (2015) [10] ciing khang
dinh, ham luong dinh dudong dé tiéu trong phan
trun qué thuong cao hon so véi cac loai phan hiu
co U hoai muc truyén thong, do ngoai nhom VSV
c6 san trong nguon vat lieu a ban dau, st dung
trin qué cing c6 tac dong tich cuc dén qua trinh
phan giai chat hitu co cta vat lieu 4. Nghién ctu
cho thay, phan hitu co Qué Lam va phan trun qué
c6 tac dong tich cuc twong dwong dén sinh truong
va nang suat cay dau bap. Diéu nay co thé 1a do hai
loai phan bon nay déu chia VSV ¢o loi cho viéc
chuyén hoéa dinh duong trong dat so voi phan ga,
do @6 lam tang luong dinh dudng dé tiéu trong dat
va cay trong c6 thé st dung ngay & giai doan sinh
truong dau [11]. Nhiéu nghién cttu da chi ra cac
loi ich vé chat luong dat va sinh truong, nang suat
ctia cay trong khi bg sung thém cac ché pham sinh
hoc c6 chtta nhém VSV ¢6 dinh dam [12], VSV
phan giai lan [13] va VSV phéan giai xenlulo [14].
Ngoai ham luong N, P, K twong ddi 1on, phan Qué
Lam con chta lwong lon cac VSV c6 loi, bao gém:
VSV ¢6 dinh dam, VSV phan giai 1an, VSV phan
giai xenlulo. Trong khi do, phan trun qué ciing rat
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giau cac vi khuidn co6 loi nhw: Azotobacter,
Azospirillum, Actinomycetes... déong vai tro trong
viéc giai phong cac hormone, vitamin va enzim
giup ting cuong nay mam va cai thién sy phat
trién cua cay trong [9].

4. KET LUAN

Stt dung phan hitu co bén goc két hop voi
phan hitu co bon 14 da anh huong ro rét dén cac
chi tiéu sinh truedng, chi tiéu sinh ly, cac yéu to cau
thanh nang suat va nang suat thuc thu ctia dau
bap. Bon phan hitu co bon goc Qué Lam hay trun
qué déu lam ting cac chi tiéu sinh trudng, sinh ly
va nang suat dau bap so voi phan ga. Phan hitu co
bon 14 rong bién ciing cho cac chi tiéu sinh truong,
sinh ly va nang suit dau bap cao hon so voi phan
htu co boén 14 dam ca. St dung phan httu co bon
g6c Qué Lam hay trun qué két hop véi phan hitu
co bon 14 rong bién cho nang suat dau bap cao
nhat.
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EFFECTS OF SOIL-APPIED ORGANIC FERTILIZER COMBINED WITH FOLIAR ORGANIC
FERTILIZER ON GROWTH AND YIELD OF OKRA
Tran Thi Thiem', Nguyen Thi Loan!
! Vietnam National University of Agriculture
Summary

This study was conducted to evaluate the effect of soil-applied organic fertilizer and foliar organic
fertilizer on growth and yield of okra in Gia Lam district, Ha Noi city. The two-factor experiment
was carried out in a randomized complete block design with three replications. The soil-applied
organic fertilizer was microbial organic fertilizer (G1), chicken manure (G2) and vermicompost
(G3). The foliar organic fertilizer was fish emulsion (L1) and seaweed (L2). The results showed
that microbial organic fertilizer and vermicompost improved growth, physical traits and
consequentlly increased okra yield compared to chicken manure. Using foliar application of
seaweed was higher growth and yield of okra than fish emulsion. The combined use of microbial
organic fertilizer or vermicompost and seaweed showed the highest okra yield.

Keywords: Okra, soil-appied organic fertilizer, foliar organic fertilizer.
Ngay nhén bai: 02/12/2024

Ngay chuyén phén bién: 3/01/2025
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PHAN LAP MOT sO FLAVONOID TU LOAI VAY GC
(Ficus pumila L.) O VIET NAM, BAO CHE VA DANH
GIA HOAT TiNH KHANG VIEM, CHONG 0OXY HOA IV

VITRO CUA VIEN HOAN MEM TU DUOC LIEU VAY dc,
THO PHUC LINH, THACH THIEM THU

Nguyén Thi Thanh Mai' *, L& Thé Hoai!, Nguyén Thi Hong Hanh?
'Khoa Cong nghé Hoa, Truong Pai hoc Cong nghiép Ha Noi

? Khoa T3i nguyén va Moi truong, Hoc vién Nong nghiép Viét Nam

TOM TAT

Trong nghién cttu nay,

3 hop chat flavonoid 3',4',5,7-tetrahydroxyflavone,

" Email: thanhmaint@haui.edu.vn

3,4',5,7-

tetrahydroxyflavone; 3,3',4',5,7-pentahydroxyflavone duwoc tim thdy trong dich trich ly cta loai
Vay oc (Ficus pumila L.). Pay 1a nhitng hop chét c6 kha nang chéng ung thu, chong oxy hoa,
chong viém va khang vi rat. Trén co sé do, vien hoan mém thao duoc duoc bao ché tir dich trich
ly ethanol - nudc cta loai Vay oc két hop v6i Thé phuc linh (Smilax glabra Roxb) va Thach thiém
thtt (Stephania dielsianaY. C. Wu) nham tang cuong hé tro diéu tri bénh dau nhitc xuong khop.
Vien hoan mém c6 hoat tinh ttc ché sinh NO trén t€ bao RAW 264.7 véi gia tri ICs, = 31,18 + 2,86
ng/mL va kha nang trc ché goc te do DPPH v6i nong do ICs, = 168,016 ng/mL.

Tt khoa: Vién hoan mém, t€ bao RAW 264.7, Vay oc, Thé phuc linh, Thach thiém thi

1. AT VAN BE

Bénh viéem khop dang c6 xu huéng ngay cang
gia tang va bi tré hoa & Viét Nam, khi tinh trang
viem khong duoc diéu tri c6 thé sé 1a nguyén nhan
gay tan phé suot doi hodc khoi phat nhiéu bénh
anh huong dén cac mo va co quan lién két khac
nhu da, mat, tim, phdi... [1]

Viet Nam 1a mot quoc gia giau co vé tai
nguyén duoc liéu, voi hé thuc vat phong phu, da
dang. Loai Vay oc (hay con goi la Cay sop, Trau
¢6...) c6 tén khoa hoc 1a Ficus pumila L., thuoc ho
Dau tam (Moraceae). Cay va 1a co6 vi chua, tinh
binh, khong c6 doc; qua cé vi ngot, tinh mat; ré hoi
dang, tinh binh [2]. Nhiéu cong trinh nghién ctu da
chi ra trong cac bo phan loai nay tir than, 14, canh,
ré, qua déu chira nhiéu hop chat c6 tac dung sinh
hoc nhu: Phenolic axit, chlorogenic axit, caffeic
axit, terpenoid va dac biét 1a su c6 mat ctia khoang
40 flavonoid c6 nhiéu hoat tinh sinh hoc quy, c6
tac dung trong tri liéu nhu: Chong oxy hoa, chong

viém, khang khuén, chong khoi u, ha duwong huyét
va bao vé tim mach..., dem lai nhiéu loi ich cho stc
khoe con nguoi [3 - 6].

Loai Vay oc ciing da duoc 4p dung trong nhiéu
bai thudc ctia Trung Quoc duoc lwu truyén: Tiéu
viém, tri trang tri, mun nhot, cac loai ghé ngta,
thanh nhiét giai doc, phong thap [5 - 7]. Tuy nhién,
viéc ap dung cac phuong phap nghién cttu khoa hoc
trong y hoc ¢6 truyén va nghién ctru phat trién ché
pham thudc c6 truyén tir loai Vay 6c van chua duoc
quan tam. Vi vay, nghién ctu nay trinh bay két qua
phan 1ap 3 hop chat flavonoid c6 kha nang khang
viem tir dich chiét ethanol - nu6c cia loai Vay oc.
Déng thoi, tir dich chiét ethanol - nuoc loai Vay oc,
Tho phuc linh két hop cting bot Thach thiém thtt tao
ché phidm vién hoan mém véi hy vong gép phan ho
tro lam giam su gia tang cac cytokine giy viém va
cac goc oxy hoa tur do, nhitng tac dong gop phan vao
thay déi can bang ndi moi trong cac mo khac nhau
ctia hé thong co xuwong khop.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Than, 14, ré, loai Vay oc; ré loai Thé phuc linh;
ré loai Thach thiém th&t duoc thu hai vao thang
01/2024 tai huyeén Trung Khanh, tinh Cao Bang.
Cac nguyeén lieu duoc 1am sach, sdy kho, bam nho,
say chan khong ¢ nhiét do 45°C dén khi ham 4m
con khoang 10%. Mau duwoc duwa qua may nghién
bua co6 sang 60 Mesh. Bao quan trong tui kin.

2.2. Phuong phap nghién ctru
2.2.1. Hoa chat, thiét bi

n-hexane (Trung Quoc, 99%),
dichloromethane (Trung Qudc, 99%), ethyl acetate
(Trung Quoc, 99%), H,SO, (Trung Quoc, 98%),
ethanol (Trung Quoc, 99%), moi treong nudi cay té
bao: DMEM (Dulbecco s Modified Eagle
Medium) hoac MEME (Minimum Esental
Medium with Eagle salt), c6 b6 sung thém L-
glutamine, sodium pyruvat, NaHCO,,
penicillin/streptomycin, 10% FBS (Fetal Bovine
Serum), trypsin - EDTA (0,05%). Silicagel 60: 0,04 -
0,06 mm (Merck), sic ky ban mong silicagel 60
F254 (Merck), cot sac ky. DMSO-d6, NMR (600
MHz) Bruker Avance machine, kinh hién vi nguoc
(Axiovert 40 CFL); buong dém té bao (Fisher, Hoa
Ky); may quang phé (BioTek); td 4am CO,, t lanh
sau -80°C, binh nito long, can phan tich, may do
pH va cac dung cu thi nghiém théng thuong.

222 Phan lap va xdc dinh cu tric 3 hop chat
flavonoid trong dich chiét ethanol cia Vay oc

Lay 5 kg mau bot VAy 6c, ngam 3 lan bang
EtOH 70° & nhiét do phong, méi lan st dung 12 L
EtOH va ngam trong 24 gio. Gop cac dich chiét
EtOH va cat loai dung moi dén khi con 500 mL.
Hoa dich chiét c6 dic voi nudc cat theo ty 1é 1: 1,
sau do chiét lan luot voi nhexane va EtOAc, moi
dung moi chiét lam 3 lan, méi lan dung 500 mL.
Cac dich chiét ctia timg dung moi duoc gom
chung va cat loai hoan toan dung moi thu duoc cac
cao chiét tuong timg 1a nhexane va EtOAc (21,5 g)
cung 16p nuéc.

Cao chiét EtOAc (21,5 g) duoc phan tach trén
cot Sephadex LH-20, rtra giai bang MeOH thu
duoc 3 phan doan HI - H3. Lay phan doan H2 (15,2

g) phan tach trén cot sic ky silica gel ding
gradient dung méi nhexane: EtOAc (98:2 - 0:100)
dé rira giai thu duwoc 8 phan doan tr H2.1-H2.8.
Phan doan H2.4 (0,5 g) phan tach bang cot silica
gel, rira giai gradient dung moi r+hexane: CH,Cl,
(1: 0> 0: 1), thu 5 phan doan tir H2.4.1 - H2.4.5.

Rira phan doan H2.4.2 (38 mg) bang MeOH
thu duwoc hop chat ME1 (6 mg). Phan doan H2.4.3
(175 mg) dem tinh ché véi hé dung moi n-hexane:
EtOAc (9:1) trén cot silica gel dé duoc 4 phan doan
H2.4.3.1 - H2.4.3.4. Phan doan H2.4.3.2 (29 mg)
tinh ché trén cot Sephadex LH-20 trong hé dung
mo6i MeOH:CH,Cl, (9:1) thu duoc hop chat ME2
(4 mg). Phan doan H2.4.3.3 (50 mg) duoc tinh ché
voi hé dung moi mhexane: EtOAc (9:1) trén cot
sdc ky silica gel réi thu duoc hop chat ME3 (4,5
mg). Cau truc ctia cac hop chat ME1, ME2, ME3
duoc xac dinh bang phuong phap phé 'H-NMR va
BC-NMR.

2.2.3. Bdo ché'vién hoan mém [8 - 10]

Vién hoan duwoc bao ché theo phuwong phap
chia vién. Nguyén tic ctia phuong phap nay la tao
khoi déo tir duoc chat va ta duoc réi chia tiép
thanh vién co6 khéi luong quy dinh. Quy trinh bao
ché theo so do hinh 1: 5.000 g bot Vay 6c duoc két
hop voi 1.000 g bot Thé phuc linh, trich ly bang hé
dung moi ethanol - nuéc (3 gio/1 1an & 60°C, ty le
100/350 g duoc lieu/mL dung moi chiét, qua trinh
chiét lap lai 3 1an. Loc ba, gop chung dich cac lan
chiét, cat loai bd dung moi bang may c6 quay chan
khong, thu duoc cao chiét thanh phdm 1.203,6 g,
hieu suat chiét dat khoang 20% (tinh trén khoi
luong hon hop nguyén lieu kho). Pong kho cao
chiét bang thiét bi Lyovapor L300 dén ham 4m
khoang 5%. Can 100 g cao chiét dong kho, cho vao
c6i st tron bot kép voi bot Thach thiém thir da tiet
khu4n bang phuong phap btrc xa ion hoa, tao hon
hop dong nhat, thém 30 g mat ong luyén, tron ky
thanh khoi déo, so khong dinh tay, c6 do 4m thich
hop, dé khoi déo 6n dinh 20 phut, tién hanh dung
thanh lan tao daa vién, chia moéi vién 6 g, 1an hoan
thién vién thanh hinh ciu bing ban xoa, 40 bang
dau parafin, dong goi dung quy ché.
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1 | Mat ong luyén

Bot Thach thiém thir

|

Nhao trdén

Tao khdi déo
On dinh 20 phat

Déu faraflin

Ao vién

Thanh phim
vién hoan

Hinh 1. Quy trinh bao ché vién hoan

2.2.4. Phuong phdp phén tich cdc chi tiéu ly
hda, vi sinh cua ché pham vién hoan

- Xac dinh @0 4m, do dong déu khoi luong theo
Duoc dién Viét Nam V [10].

- Xac dinh téng so vi sinh vat hiéu khi theo
TCVN 4884-1:2015 [11]; E. coli theo TCVN 7924-
3:2017 [12]; Salmonella theo TCVN 10780-1:2017
[13].

- Xac dinh kim loai niang (As, Pb, Hg, Cd) theo
phuong phap phé hap thu nguyen ti.

- Xac dinh ham luong aflatoxin B1 va aflatoxin
téng theo TCVN 7596:2007 [14].

2.2.5. Phuong phap khao sat hoat tinh khang
viém cua ché pham [15-17]

Nuo6i cdy té bao in vitro: Dong té€ bao
RAW264.7 duoc nudi cay trong moi truong DMEM
voi thanh phan gom: 2 mM L-glutamine, 10 mM
HEPES va 1,0 mM sodium pyruvate, ngoai ra bd
sung 10% fetal bovine serum - FBS (GIBCO). Té
bao duoc cdy chuyén sau 3 - 5 ngay voi ti le 1: 3 va
nudi trong ti 4m CO, & diéu kien 37°C, 5% CO,. Té
bao RAW264.7 duoc dua vao dia 96 giéng & nong
do 2.10° tb/giéng va nuoi trong ta am & 37°C va 5%
CO, trong 24 gio. Tiép theo, moéi truong nudi cay
duoc loai bo, thay bang moi truong DMEM khong
c6 FBS trong 3 gio. Té bao sau d6 duoc G mau
nghién cttu & cac nong do khac nhau trong 2 gio

trudc khi duoc kich thich san sinh yéu t6 NO bang
LPS (10 ug/mL) trong 24 gi¢. Mau nghién ctu
duoc chudn bi & dang stock trong DMSO 100%
trong 6ng Eppendorf v6i nong do goc 1a 20
mg/mL. Sau d6, mau tiép tuc duoc pha loang
trong moi truong khong c6 FBS dén cac nong do
100 -20-4-0,8 ug/mL.

Nitrite (NO,), duoc xem la chi thi cho viéc tao
NO, duoc xac dinh nho bo Griess Reagent System
(Promega Cooperation, WI, Hoa Ky). Cu thé, 100
pL moi treong nudi té bao (G mau) duoc chuyén
sang dia 96 méi va dugc thém vao 100 pL. Griess
reagent: 50 puL ctia 1% (w/v) sulfanilamide trong 5%
(v/v) phosphoric axit va 50 pL 0,1% (w/v) N-1-
naphthyl ethylene diamine dihydrochloride pha
trong nudc. Hon hop nay duoc 0 ti€p ¢ nhiét do
phong trong 10 phut va ham luong nitrite sé duoc
do bang may microplate reader & budc séong 540
nm. Moi truong DMEM khong FBS duogc st dung
nhu giéng trang (blank). Ham luong nitrite cia
ting mau thi nghiém duoc xac dinh nho vao
duong cong ham luong chuidn NaNO, va duoc so
sanh % voi mau chung am (LPS). Kha nang tc ché
san sinh NO tuong tmg cta mau duoc xac dinh
nho cong thic: % tic ché = 100% - [ham luong
NOy;./ham luong NO, ps] ¥100.

Phép thir duoc lap lai 3 1an dé dam bao tinh
chinh xac. Gia tri IC,, (nong do ttc ché 50% su hinh
thanh NO) sé duoc xac dinh nh¢ vao phan mém
may tinh TableCurve 2Dv4.

22,6, Khao sat hoat tinh chong oxy hda theo
kha nang e ché goc tir do DPPH ciia ché pham

Hoat tinh chéng oxy hoéa thong qua xac dinh
kha nang tc ché goc tu do DPPH cta ché phdm
vién hoan mém. Chuan bi cac mau ché phdm voi
noéng do 0, 10, 25, 50, 100, 200 pg/mL. Hat vao moi
ong nghiém 1 mL dung dich DPPH 0,1 nM va 0,25
mL mau ché pham. Lic déu, dit cac 6ng nghiém
trong bong t6i, & nhiét do phong, trong 60 phut.
bo hap thu quang duoc do & budc séng 517 nm
bang may UV-VIS. Mau doi chimg 1a ascorbic axit.
Kha nang khtr goc te do DPPH duoc x4c dinh theo
cong thic: Phan tram tc ché DPPH (%) = 100 x
(Abs, — Abs,) /Abs..
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Trong do6: Abs, 1a @6 hap thu quang hoc cua
mau tring khong chtra dich chiét; Abs, 1a do hap
thu quang hoc ctia mau c6 chua dich chiét.

Xac dinh IC,, (nong do can thiét @é tc ché 50%
DPPH) bing cach lap d6 thi phan tram tc ché
DPPH theo néng do cao chiét va noi suy gia tri
IC,,.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap céac flavonoid tir dich chiét
ethanol ctia loai Vdy 6c

Flavonoid 1a nhém hop chat hoa hoc c6 trong
nhiéu loai thuc vat bac cao, duoc vi nhu nhimg tho
stta chtra sinh héa cta thién nhién, nho vao kha
nang stra chita cac phan tmg co thé chong lai cac
hop chat khac trong cac di tng nguyén, vi khuin
va cac chat sinh ung thu. Viéc tim kiém céac
flavonoid quy trong loai Viy 6c da gop phan giai
ma cho su hiéu qua trong nhitng bai thudc y hoc
c6 truyén st dung VAy 6c trong diéu tri cac ching
dau nhtrc co thé, dau moi xwong khop, dau tay,
viéem khop dang thap, mun nhot, 16 loét... [18]

Tinh thé ME1 thu dwoc c6 mau vang nhat,
nhiét do nong chay 276 - 279°C. Cau truc duoc
phan tich bang phé 'H-NMR va *C-NMR, két hop
voi két qua nghién ctru ctia Yahia Z Tabazal va cs
(2024) [19] c6 thé nhan dinh d6 1a hop chat
3',4',5,7-tetrahydroxyflavone (luteolin). Trén phd
'H.NMR (DMSO-d6) xuat hién tin hiéu cong
hudng ctia proton duy nhét cta hop phan di vong &
trang thai singlet v6i do chuyén dich hoa hoc 1a
6,67 ppm (1H; s, H-3), cac proton thuoc vong A lan
luot 1a 6,19 ppm (1H; d; /= 1,8 Hz, H-6) va 6,45
ppm (1H; d; /= 2,4 Hz, H-8). Vong B xuéat hién 3
tin hiéu cong hudng, trong d6 do chuyén dich hoa
hoc 6,9 ppm (1H, d, /= 8,4 Hz) thuoc vé H-5 nam
0 vung truong cao hon doi chut so voi 2 proton H-
2 (7,43,1H, d, /= 1,8 Hz) va H-6’ (7,43, 1H, d, /=
2,4 Hz). Hai proton phenolic trén vong B gan voéi
C-3’ va C4’ xuat hién ¢ dang singlet c6 do chuyén
dich hoa hoc lan luot 1a 9,43 va 9,94 ppm. Trong
khi proton gan v6i C-5 va C-7 ctia vong A do anh
hudéng bdéi hiéu tmg Anisotropy nam vé ving
truong thap hon han (12,98, s va 10,83 ppm, s).
bic biét, proton gan voi C-5 bi anh hudng dang ké.
Trén phé ®C-NMR, cac tin hiéu cong hudng xuat
hién phu hop véi cong thiee dy doan: 5§C:163,9 (C-

2); 103,7 (C-3); 181,7 (C4); 157,3 (C-5); 98,9 (C-6);
164,2 (C-7); 93,9 (C-8); 161,5 (C-9); 102,9 (C-10);
119,0 (C-1); 113,1 (C-2)); 149,7 (C-3); 145,8 (C4);
116,1 (C-5); 121,6 (C-6’). Luteolin 1a mot flavonoid
c6 tac dung lam gidm hoat dong cta cac chat diéu
hoa sao chép cac yéu t6 gay viem, giam san xuat
cac cytokine tién viém va cac chat trung gian gay
viém, ha uric mau. Bing kha ning tuong tac voi
nhiéu vi tri phan t muc tiéu ttc ché hoat dong cia
mot s6 enzyme kinase trong té bao va ngin chin
chu ky t€ bao dem lai tic dung chong ung thu cua
hop chat nay. Ngoai ra, n6 cé thé ttc ché nhiéu loai
vi khudn va vi rut nhu: Staphylococcus aureus,
Escherichia coli, vi rut herpes simplex, vi rut bai
liet, vi rut Coxsackie B3... Luteolin cling cé tac
dung chéng roi loan chic ning ty thé cta té bao
noi mo va chong oxy hoa nhu mot chat khi [19].
Hop chat ME2 (4 mg) thu duogc 1a tinh thé
mau vang nhat, nhiét do néng chay 312 - 317°C.
Phan tich di lieu phé 'H-NMR va *C-NMR két hop
voi két qua nghién cttu cta Nguyen Cong Thuy
Tram va cs (2016) [20] c6 thé khing dinh la
3,4 5,7-tetrahydroxyflavone (kaempferol). Trén
phé 'H-NMR xuat hién céac tin hiéu cong huong
dac trung cua flavonol: Hai tin hiéu H-6 va H-8 ctia
vong phenyl A chiém gitt & do chuyén dich hoa
hoc 6,19 (1H, d,J =18 Hz) va 6,43 (1H, d, ] = 2,4
Hz). Hai proton phenolic dinh cu trén C-5 va C-7
c6 do chuyén dich nam & vung truong thap hon ca
la 12,47 ppm va 10,07 ppm & dang singlet. Hop
phan di vong luc nay chi xuat hién duy nhat mot
tin hiéu cta 1 proton thudéc nhém OH co gia tri
10,75 ppm (1H, s). Vong B cac tin hiéu cong
hudng ctia cac proton trong vong phenyl xuat hién
& do chuyén dich hoa hoc: 8,04 ppm (2H, d,J =8,5
Hz, H-2’, H-6"), 6,94 ppm (2H, d, J =8,5 Hz, H-3’, H-
5) cung tin hiéu ctia proton phenolic & 9,35 ppm
don doc. Tren phé C-NMR ciing xuét hién cac tin
hiéu cong hudéng dic thu, dién hinh C-6 va C-8
lu6én nam & treong cao hon ca so véi cac nguyén tir
carbon khac thuoc hé vong flavonoid 93,46 (d, C-8)
va 98,19 (d, C-6). Cac tin hiéu cac - bon khac duoc
biéu hién: 146,8 (C-2); 135,6 (C-3); 175,9 (C-4);
160,7 (C-5); 163,9 (C-7); 156,2 (C-9); 103,0 (C-10);
121,6 (C-1); 129,5 (C-2’ va C-6’); 1154 (C-3’ va C-
5); 159,2 (C-4’). Kaempferol 1a hop chat co6 tac
dung ting tudn hoan mau trong dong mach, tinh
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mach va mao mach, dung cho nhitng nguoi co
biéu hién lao suy, roi loan tri nho, kha nang lam
viec dau oc sut kém, mat tap trung, hay cau gat,
duoc chat con c6 kha nang thu don goc tu do va
kich hoat su tang sinh té bao T va diéu chinh viéc
san xuat oxit nitric hoac cac loai oxy trong cac té
bao dai thuc bao do lipopolysacaride gay ra [21].
Hop chat ME3 (4,5 mg) thu duoc 1a tinh thé
mau vang nhat, nhiét do nong chay & 330 - 332°C.
Dir lieu phé 'H-NMR cho thay: 6,22 (d, ] = 2,4Hz,
H-6),6,44 (d,] =2,4,H-8),7,71 (d, ] =2,4, H-2"), 6,93
d, ] =84, H-5), 7,57 (dd, 8,7, ] =2,1Hz, H-6"). Cac
proton phenolic 1an luwot xuat hién & nhitng ving
truong thap trong trang thai siglet. Trong do,
proton gan voi C-5 la dac biét thap hon ca véi do
chuyén dich hoa hoc 12,53 ppm. Cac proton con
lai: 10,86 (1H, s, H ctia nhém OH gan véi C-7), 9,37
(1H, s, H ctia nhém OH gan véi C- 3), 9,66 (1H, s,
H ctia nhém OH gan véi C-4). Proton con lai c6 do
chuyén dich hod hoc nam & 9,44 (s) thuoc vé
nhom OH duy nhat cta di vong. Trén phé *C-
NMR, nhan thdy céac tin hiéu nhu sau: *C-NMR
(150 MHz) 8C: 147,8 (C-2); 136,7 (C-3); 176,8 (C-
4); 150,3 (C-5); 98,8 (C-6); 161,9 (C-7); 94,0 (C-8);
157,4 (C-9); 103,9 (C-10); 123,2 (C-1'); 115,7 (C-29;
146,2 (C-3"); 148,6 (C4); 116,2 (C-5"); 120,9 (C-6).
Nhu vay, thong qua cac dit lieu phé cung so sanh
voi két qua nghién ctru ctia Mehari Endale va cs
(2013) [22] c6 thé khang dinh hop chét nay la
3,3',4',5,7-Pentahydroxyflavone (quercetin), la mot
flavonoid xuwong song ctia nhiéu loai flavonoid
khac. Hop chét nay c6 kha nang chong oxy hoa,
giup tich lay vitamin C trong céac t6 chic mo,
chong viéem, tc ché san xuit va phong thich
histamin cting cac chat trung gian khac, tc ché
manh men aldose reductase ngin can tién trién
cac bién chung cta dai thao duong nhu: Puc thiay
tinh thé, thuong tén than kinh, ngin chan cac triéu
chtng lam sang cta viem khop bang cach tc ché
giai phong cac cytokine gay viém, giam nong do
cyclooxygenase va ngan chan san sinh cac dai
thuc bao va bach cdu trung tinh, ciing nhu su ting
sinh té bao hoat dich. Ngoai ra, chung con pha huy
thanh t€ bao cta vi khudn va thay d6i tinh thim
cta té bao, anh huong dén qua trinh téng hop

protein, giam hoat dong cia enzyme va tc ché
téng hop axit nucleic [23, 24].

T viec st dung dich chiét ethanol - nudc cta
loai Vay oc, thong qua phuong phéap sac ky cot da
phan 1ap va xac dinh dugc sy c6 mat cta 3 duoc
chat quy c6 kha nang khang viem, diéu nay sé
dem lai hiéu qua cho viéc st dung cac ché phdm
trong phong va hé tro diéu tri bénh.

3.2. Bao ché vién hoan mém

Bang cac phuong phap phan tich hién dai, da
xac dinh sy c6 mat ctia 3 duoc chat 1a luteolin,
kaempferol, quercetin trong mau Vay 6c. Nhimng
duoc chat nay duoc minh ching c6 kha nang
khang viém, chdng oxy hoa va nhiéu tinh niang
khac. Ché phdm vien hoan mém duoc bao ché trén
co sO nguyén liéu Vay oc, két hop voi Tho phuc
linh va Thach thiém tht nham hé tro diéu tri bénh
viém xuong khop. San phdm thu duoc c6 mau nau
sang, mui thom duwoc liéu, vi ngot, dang, déo,
bong.

Viéc lua chon cac vi thuoc két hop voi nhau
can duoc nghién ctu ky luong, dua trén thanh
phan va tuong tac thudc. Thudc ¢é truyén va thu
thé c6 luc lien két twong doi lon, su ton tai cta luc
lien két nay 14 co sé cua quy kinh. Pau nhic
xuong khop c6 nguyén nhan c6t 16i nam & tang
than, can, ty va ba duong kinh la tuc thai am ty, tuc
quyét am can, tuc thiéu am than. Ba vi thuoc: Viy
oc, Tho phuc linh, Thach thiém thtt quy vao kinh
ty, than, can 1a phu hop véi quy tic twong sinh ma
khong tuong khic, nhim muc dich khac phuc, hd
tro bénh ly co xwong khop, giup chi thong, thong
kinh hoat lac, thanh héa bé tinh tuy.

Mat ong luyén duoc st dung lam chat két
dinh, diéu vi, tao vien déo. Trong qua trinh siy sé
xuat hién gradient nhiét trong nguyén liéu. Nhiét
do tang cao tai ving bé mat nguyén liéu va giam
dan tai ving tam. Do vay, can diéu chinh tang
giam nhiét do hop ly dé tranh nut vo vien hodc
vién hoan mat nudc nhiéu tré nén kho cimg. Cac
chi tieu hoa ly cta ché phdm déu dat theo quy
dinh ctia Duogc dién Viet Nam V doi voi vien hoan
mém [10]. Két qua duoc thé hién ¢ bang 1.
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Bang 1. Két qua phan tich céc chi tiéu hoa ly, vi sinh vat, kim loai ning cta vién hoan mém

N y o on , . Gio6i han
Tén chi tiéu bvT Phuong phap Két qua cho phép
bo 4m % Duoc dién Viet Nam V [10] 15 <15%®
Do dong déu khoi luong g Duoc dién Viet Nam V [10] 6+ 7% +7%
Téng s6 vi khudn hiéukhi | CFU/g |TCVN 4884-1:2015 [11] 3,0x 10! 5,10*®@

oy i . KPH 0(2)
Escherichia coli CFU/g |TCVN 7924-3:2017 [12] (LOD = 10)
TCVN 10780-1:2017 [13] KPH 0@
Salmonella CFU/g (LOD = 10)
mg/kg _ KPH 5@
Asen TCVN 7601:2007 [25] (LOD = 0,1)
\ mg/kg _ KPH 10 @
Chi TCVN 8126:2009 [26] (LOD = 0,1)
. mg/kg KPH 0,5
Thuy ngan TCVN 7604:2007 [27] (LOD = 0,01)
. mg/kg . KPH 1@
Cadimi TCVN 8126:2009 [26] (LOD = 0,01)
Aflatoxin B1 ug/Kg |TCVN 7596:2007 [14] 1 5®
Aflatoxin B1IB2G1G2 ug/Kg |TCVN 7596:2007 [14] 3 10 ©

Ghi chu: ?: Gioi han cho phép theo Duoc dién Viét Nam V [10], ©: Gioi han cho phép theo QCVN
20-1:2024/BYT [28], @ : Gioi han cho phép theo QCVN &1:2011/BYT [29], KPH = Khong phat hién.

Ham luong vi sinh vat, kim loai nang trong mau
vien hoan dat tiéu chudn QCVN 20-1:2024/BYT
[28]. Ham luong aflatoxin B1 va aflatoxin téng dat
tieu chuan QCVN &1:2011/BYT [29].

3.3. Khao sat kha niang khang viém ctia ché
phdm vién hoan mém

Viéc khao sat kha nang khang viém cta ché
pham vién hoan thong qua khao sat tc ché hoat
tinh khang viém trong té bao macrohage Raw
264.7. Pay la mot loai t€ bao bach cau cta hé
thong mién dich b4m sinh. Chung thuc bao va tieu
hoa mam bénh gitp bao vé co thé khoi bi nhiém
trung va bi thuong. Macrophage tham gia vao qua

trinh viém man tinh bing cach san xuat ra nhiéu
chat trung gian gay viéem khac nhau nhu:
Cytokine, chemokine, interferon, lysozyme,
protease, yéu t6 ting truéng, eicosanoids va nitric
oxide. Trong s6 d6, NO duoc tao ra qua muc boi
mot trong nhitng enzym gay viém, iNOS, do dé
dan dén nhiéu bénh khac nhau, bao gdm: Viém
khop, bénh da xo ctimg, viem dai trang, bénh vay
nén, roi loan thoai hoa than kinh, phat trién khoi u
[15, 16]. Vi vay, viéc tim ra cac chat tc ché tang
san sinh NO trén moé hinh Macrophage 1a budc
dau cua viéc sang loc va danh gia khoa hoc tiém
nang khang viém ctia mau nghién ctu.

Béng 2. Kha niing trc ché san sinh NO ctia cAc miu nghién ctru

Nong do Mau vién hoan Dexamethasone
(ng/mL) % ttc ché NO % t& bao song % ttc ché NO % t€ bao song
TB SD TB SD TB SD TB SD
100 81,02 3,10 80,07 2,29 86,44 1,62 91,77 1,41
20 41,85 2,06 90,92 1,84 53,56 1,26 96,50 1,36
4 14,36 1,34 42,48 1,05
0,8 1,49 0,15 32,77 0,84
IC;, 31,18 + 2,86 - 13,29 + 1,37

Ghi chu: TB: Gia tri trung binh, SD: D¢ léch chuan.

Két qua & bang 2 cho thay, mau vién hoan da
thé hién hoat tinh ttc ché sinh NO voi gia tri IC;, =
31,18 + 2,86 pg/mL khong yéu hon nhiéu so voi

56

doi ching duong la dexamethasone thtt nghiém &
dai nong do 100 - 20 - 4 - 0,8 pg/mL va hoat dong
6n dinh trong thi nghiém. Dexamethasone thuoc
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nhom corticosteroid, duoc dung dé diéu tri nhiéu
chtmg bénh, trong d6 c6 thap khop. Co ché chong
viém ctia dexamethasone c6 thé lien quan dén viéc
lam gidm gian mach va tinh thdm ctia mao mach,
cling nhu lam gidm su di chuyén ctia bach cau dén
cac vi tri viem. Hoat chat lien két voi thu thé
glucocorticoid ttc ché neutrophil apoptosis va
demargination, tc ché phospholipase A2, lam
giam su hinh thanh cac dan xuat ctia arachidonic
axit; tc ché Nuclear Factor-kappa B va cac yéu to
phién ma gay viem khac va thuc ddy cac gen
chong viém nhu interleukin 10, yéu t6 ttc ché tong
hop cytokine [30]. Véi 3 flavonol, da minh chimg
duoc rang, phan tir ctia ching c6 kha ning lién két
voi dich enzym PTP1B va cac phan tir déu co su
teong dong voi phoi tir dong tinh thé. Diéu do
duoc thé hién qua kha nang lién két hydro voi cac
axit amin TYR46, ARG221 hay lién két n-alkyl voi
ALLA217. Ngoai ra, ca 3 phan tir déu c6 tuong tac n-

GLU
AlLLS

5
ih

alkyl hay n-n voi PHE182, day co thé 1a ly do muic
nang luong ctia ca 3 chat déu thap hon so véi phoi
tee dong tinh thé. Khi duoc danh gia tinh giong
thuoc thong qua quy tac Lipinski thi ca 3 hop chat
déu thod man ca 5 tieu chi vé khoi luong phan ti,
s6 nhom cho lién két hydro, s6 nhom nhan lien két
hydro, hé s6 phan bo octanol/nuéc va do khuc xa.
Do vay, luteolin, kaemferol, quercetin c6 tinh
giong thuoc rat cao. Khi khao sat cac thong so
duoc dong hoc, kha niang hap thu dugc phan tich
dua trén cac thong s6 vé tinh thdm qua mang
Caco-2 va kha nang hap thu & ruot nguoi luteolin
81,13%, kaemferol 74,29%, quercetin 77,207%.
Chung khong trc ché enzym CYP3A4, CYP2D6, do
d6 kha nang chung c6 chuyén hoa & gan. Thai trir
thuoc qua than, chung khong gay ra dot bién gen,
khong gay doc tinh trén da va gan khi st dung vi
khuan dé kiém tra sy gay dot bién ADN theo
phuong phap AMES (Hinh 2) [31, 32].

s
azis
PHE
Aasz .
v aw ;
568
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Hinh 2. Sy twong tac ctia 3 phan tr: Kaempferol, quercetin, luteolin véi PTP1B

Hon ntta, v6i kaemferol cac nghién ctu in
vitro va in vivo vé kha nang khang viém cho rang,
kaempferol ttc ché hiéu qua qua trinh san xut cac
chat trung gian gay viem chinh, bao gém cac
cytokine va enzyme nhu COX-2 va iNOS, dong thoi
nhidm muc tiéu vao cac con duong stress oxy hda
nhu hoat hoa Nrf2. Do vay, kaempferol c6 tac
dung bado vé trong nhiéu tinh trang viém khac
nhau nhw: Nhiém trung huyét, roi loan thoai hoa
than kinh, bénh tim mach va cac tinh trang tu
mién dich, bang cach diéu chinh cac con duong
nhu NF«B, MAPK va STAT [32]. Tuong tu,
luteolin hoat dong véi co ché dugc ly chinh bat
nguon tir viec diéu chinh cac yéu t6 phién ma nhu:
STAT3, NF«B, AP-1. Quercetin ciing ttc ché san
xuat cac enzym gay viéem nhu cyclooxygenase va
lipoxygenase, han ché tinh trang viém do
lipopolysaccharide gay ra & dai thuc bao, thong

qua ttc ché qua trinh phosphoryl héa enzym
phosphatidylinositol-3-Kinase, han ché su kich
hoat cac con duong truyén tin hiéu trong t€ bao
RAW 264.7. Qua d6 cho thdy, tinh khang viem cua
ché phdm c6 lién quan nhiéu dén su c6 mat cia 3
duoc chat luteolin, kaemferol, quercetin. Tuy
nhién, ciing con c6 nhiéu duoc chat khac an chia
trong ché phdm chua duoc ké dén, nhung su gop
mat ctia 3 hop chat cung két qua khéo sat ciing da
g6p phan minh chimng cho tac dung tc ché su san
sinh NO, mot trong nhitng nhan t6 gay viém cua
ché phdm hoan mém.

3.4. Khio sat kha ning tc ché géc tu do cta
ché phdm vién hoan mém

Dé khao sat kha ning bat goc tu do ciua ché
phdm vién hoan, cac thi nghiém duogc tién hanh
lap lai 3 1an, ching duong 1a ascorbic axit. Két qua
duoc thé hién & bang 3.
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Khi tang noéng do tir 0 - 200 pg/mL, hoat tinh
tc ché goc tu do ctia mau vien hoan tang dan ti 0 -
55,318%. Dua trén d6 thi moi lién hé gitta % trc ché
DPPH va néng d9, xac dinh duoc gia tri IC,, =
168,016 pg/mL. Két qua cho thay, mau vien hoan
mém duoc bao ché tir cac duoc liéu Vay oc, Thé
phuc linh, Thach thiém thtt c6 chita cac duoc chat
c6 hoat tinh sinh hoc quy, c6 kha ning bat goc tu
do, chong oxy hoa, khang viém tot, c6 tiém nang
stt dung trong viéc phong va hé tro diéu tri bénh.

Béng 3. Ty le % tc ché goc ti do ctia ché phdm

vién hoan
Nénig % ttc ché goc Ghi chu
SIT | domau | g, DPPgH, w5 SP
pg/mL
1 0 0,000 0,942
2 10 5,956 1,453
3 25 14,487 1,132
4 50 18,489 2,491
5 100 37,467 2,855
6 200 55,318 4,119
168,016 MaAu vién hoan
33,860 IC,, Asc,:orbic axit (doi
chimg)
Ghi chu: SD: P¢ léch chuan.
4. KET LUAN

Ba hop chat luteolin, kaemferol, quercetin tim
thay trong dich chiét ethanol - nuoc cta loai Vay
oc da duoc xac dinh cau truc bang phuong phap
"H-NMR va “C-NMR. Vién hoan mém thao duoc
ciing da duoc bao ché tir dich trich ly ethanol -
nuoc cua loai VAy o6c két hop véoi Thé phuc linh va
bot Thach thiém tht nham ting cuong hoé tro diéu
tri bénh dau nhttc xwong khép. Vien hoan mém cé
cac dac tinh hoa ly, chi tiéu vi sinh vat phu hop véi
cac tieu chuan quy dinh. Vién hoan c6 kha nang
khang viem thong qua hoat dong trc ché sinh NO
tren T€ bao RAW 264.7 véi gia tri IC,, = 31,18 +
2,86 png/mlL, kha nang tc ché goc tv do DPPH véi
gia tri IC,, = 168,016 pg/mL.
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Summary

In this study, three flavonoid

compounds

3',4' 5,7-tetrahydroxyflavone, 3,4',5,7-

tetrahydroxyflavone; 3,3',4',5,7-pentahydroxyflavone were found in the ethanol extract of
(Ficus pumila 1.). They present a great diversity of biological activities observed in vitro,
such as: Antioxidant effect, modulation of the enzymatic activity and inhibition of cellular
proliferation anti-cancer, anti-inflammatory and antiviral properties. On that basis, herbal
pills were prepared from the ethanol-water extract of (Ficus pumila 1.). combined with
Smilax glabra Roxb. and Stephania dielsiana Y. C. Wu to enhance the treatment for
osteoarthritis pain. The herbal pills showed the potential of NO inhibition activity production
in RAW 264.7 cell, with IC;, values of 31.18 + 2.86 pg/mL and the IC,, values of DPPH free

radical scavenging capacity was 168.016 ng/mL

Keywords: Herbal pills, RAW 264.7 cell, Ficus pumila L.., Smilax glabra Roxb., Stephania

dielsiana Y. C. Wu.
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NGHIEN CUU UNG DUNG LEN MEN BANG NAM MEN
CO DINH TREN GIA THE ALGINATE TRONG QUY TRINH
SAY BOT QUA THAN KY (Synsepalum dulcificum)

Duong Thi Phuong Lién® *, Nguyén Thi Thu Thiy®
"Vien Cong nghé sinh hoc va Thuc pham, Truong Dai hoc Can Tho

, "Email- diplien@ctu.edu.vn
TOM TAT
Qua than ky voi thanh phan miraculin lam thay déi cam giac vé vi sau khi ném thtr qua. Nghién
cttu nham khao sat kha niang ché bién bot qua than ky gitr duoc dic tinh dac biét trén va co thé
stt dung tién loi bang cach bé sung vao thuc phdm khac. Trong qua than ky c6 chita mot lwong
duong gay can tré qua trinh tao bot khi sy, nén can duoc loai bot mot phan trueoc khi sdy. Lén
men la phuong phap don gian, tiét kiém, c6 thé dap tmg yéu cau loai mot phan duwong va van duy
tri duoc hoat tinh ctia miraculin. Qua trinh 1én men dich qua st dung nAim men c6 dinh trén gia
thé alginate voi ty 1é hat men 0,5; 1,0; 1,5% (so v6i dich qua lén men), trong cac khoang thoi gian
30, 60, 90 phut, & nhiet @6 moi truong. Dich qua sau lén men duoc sdy thiang hoa thanh bot qua.
Hiéu suat thu hoi, hiéu suat loai duong, kha niang tao bot va quan trong nhat 1a hoat tinh
miraculin thong qua sy thay déi nguong cam nhan doi voi cac vi co ban khi str dung bot qua than
ky duoc xac dinh. Bot qua tir quy trinh xtt Iy 1én men hiéu qua nhat duoc stt dung két hop voi san
phdm nuoc cam ép nguyén chat voi cac ty 1é: 0; 0,25; 0,5; 0,75; 1% va danh gia su cai thién kha
nang chap nhan ctia nguoi tieu dung doi véi san phdm. Két qua cho thay, st dung 1,5% hat men
c6 dinh va lén men dich qua trong 30 phut cho san phdm bot qua than ky c6 chat luong cao, hoat
tinh miraculin duoc duy tri thong qua két qua lam gidm nguong cam déi voi vi ngot, ting nguong
cam voi vi chua va dang; hau nhu khong anh hudéng dén nguong cam véi vi man. Bé sung 0,5 -
0,75% bot qua than ky cai thién dang ké kha niang chdp nhan ctia nguoi tiéu diung doi voi san
phdm nuéc cam ép nguyén chat lén dén 90%.
Tt khoéa: Bot qua, Ién men, nam men cé dinh, nguong cam, qua than ky.

1. DAT VAN pE $0 Vi cac chat tao ngot khac la ngoai viéc tao cam
- giac ngot con c6 kha nang lam giam boét vi chua va
dang khong mong mudn trong mét s6 thuc pham.
Tuy nhién, cho dén nay trong nuéc khong co
nhiéu nghién ctru vé loai qua nay.

Qua than ky (Synsepalum dulcificum) thudc
ho Sapotaceae, c6 nguon goc tir Tay Phi. Qua nhé
c6 kich thuéc twong tu nhue qua 6 liu bao gom: Vo
qua, thit qua, vd hat va hat, rat dé hu hong [1; 2]. ‘
Qua c6 chita mot loai glycoprotein goi la Miraculin 1a m6t homodimer bao gom 191 axit
“miraculin” co dac tinh diéu chinh vi doc dao, c6 amin, nito, carbohydrate, duong (glucosamine,
thé bién vi chua, dang thanh ngot, do d6 dugc dat Mmannose, fructose, xylose, galactose), c6 khoi
tén 14 quéa than ky (miracle fruit). Cay than ky xuét luong phan tir tir 24.000 - 45.000 Da [4]. Miraculin
hién & Viet Nam khoang nam 2004 va sau d6 duoc ban than khong c¢6 vi, nhung c¢6 hoat tinh kich hoat
tréng nhiéu tai cic dia phuong trong ca nuéc. Loai  cac thu thé vi ngot ctia con ngudi va chuyén déi
qua diéu ky nay c6 nhiéu trién vong sir dung nhe  han thic vé vi chua cta thuc phdm thanh vi ngot
chét tao ngot it nang lwong cho bénh nhan dai thao  tuwong dlrong~ voi sucrose [5]. Miraculin khong bén
duong, ngudi an kiéng va tao cim giac ngon VOi nhiét, dé bi bién tinh va khong con hoat tinh
miéng, vi ngot ngao cho bénh nhan phai ding kich hoat thu thé vi giac khi dun néng [6], do d6
thuéc nhiéu hoac diéu tri hoa chit din dén mat Kkhong thé st dung tryc tiép dich qua than ky
kh nang cam nhan vi [3]. Loi thé cia qua thin ky ~ trong cac san phdm thuc phdm c6 qua xt ly nhiét,

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2025 61



KHOA HOC CONG NGHE

ma phai ché bién thanh dang san phdm riéng, sau
d6 b6 sung vao thuc phdm khac khi stt dung. ba
c6 nhitng nghién ctru & cac nudc trén thé gioi vé
trich va tinh sach miraculin tit qua than ky, nhung
do qua nhiéu budc xtt ly nén da lam suy giam hoat
tinh ctia miraculin [7, 8]. Bén canh d6, dé tinh
sach miraculin duy tri hoat tinh tot, quy trinh doi
héi st dung cac ky thuat hién dai cung voi trang
thiét bi dat tién [9]. Viec ché bién bot qua than ky
khong qua tinh sach, khong doi héi trang thiét bi
phtic tap, gia thanh ha ma van gitt duoc dic tinh
cuia miraculin sé la mo6t nghién cttu httu ich va hiéu
qua.

Trong qua than ky c6 chira 2,4 g/100 g duong
téng so [3], luong duong nay co6 thé gay kho khian
trong qua trinh sy dé tao thanh bot, do d6 can
phai loai bot luong duong trudc khi sidy. Phuong
phap loai duong hiéu qua va don gian la st dung
nam men kho co dinh trén gia thé alginate vi cac
té bao co6 dinh c6 thé duoc loai ra khoi dich qua
truoc khi sdy [10]. Cac phuong phéap co dinh té
bao vi sinh vat bao gom: Bay vat ly trong mang
x0p, bao boc, hap phu hodc dinh kém vao mot chat
mang va hinh thanh lién két ngang. C6 dinh bang
cach bay té bao la phuong phap thong dung nhat
vi dé thuc hién, gidm ro ri t€ bao va co kha nang
chtra lwong té bao vi sinh vat cao trong gia thé
[11]. Alginate dwoc st dung phé bién trong
phuong phap bay té bao vi quy trinh don gian, mat
do t€ bao cao trong gel [12] va gia thé khong doc
hai [13]. Truong hop can han ché t6i da nAm men
chtta trong dich sau 1én men nhu dich qua, qua
trinh 1én men can st dung hat men c6 dinh trén
gi4a thé alginate, vi mang gel Ca-alginate co6 tinh
ban thdm cho phép cac chat dinh duong di vao va
ra khoi mang, qua trinh lén men duwoc thuwc hién
nh¢ ndm men duoc gitt c6 dinh bén trong gel ma
rat it bi ro ri ra ngoai [14]. Thi nghiém cuta
Kongruang va Wonganu (2009) [15] cho thay, do
6n dinh so luong té bao ndm men khi tai st dung
lai ctia Saccharomyces carlbergenesis co dinh trén
gia thé alginate 1a cao hon 99%, voi duong kinh tao
hat 1,25 mm. Puong kinh 6ng tao hat cang nho, do
6n dinh t€ bao ndm men trong gia thé cang cao.
Nghién cttu ndy nham tng dung qua trinh lén men
bang ndm men c6 dinh trong gia thé alginate dé

loai duong, hé tro qua trinh sy thiang hoa bot qua
than ky duy tri tot déc tinh kich hoat cac thu thé vi
giac “than ky” von c6 ctia qua. Pong thoi, nghién
ctru ciing khao sat kha nang st dung bot than ky
vao san phdm nudc cam ép.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Trai than ky mua tai cac vuon trong cay kiéng
o tinh Vinh Long, trai chin dd, ciang tron, nguyén
ven, khong sau, bénh. Alginate dugc cung cap tu
Cong ty C6 phan Hoa chit A Chau va ché phim
nam men kho Saf Instant d6 (Phap), c6 thanh
phan chinh 1a nAm men Saccharomyces cerevisiae
vOi mat s6 duoc xac dinh khoang 10" cfu/g. Nuoc
cam ép nhan hiéu Berri (Uc) duoc ghi chu la san
phdm nudc cam ép tinh chat te nhién, khong thém
duong va khong st dung chat bao quan, thich hop
stt dung cho nghién ctru.

2.2. Chué4n bi mau va tién hanh thi nghiém

Chuian bi nidm men c6 dinh trén gia thé
alginate: Bot alginate duoc hoa tan vao nudc thanh
dung dich 1%. Két hop ndam men kho (1%) tao
thanh hén hop ndm men kho trong gia thé
alginate. Bom hén hop bang ong tiem duwong kinh
1 mm vao dung dich CaCl, 1%, gitt trong 10 phut
dé tao hat gel Ca-alginate, loc lay cac hat gel va rita
qua bang nudc cat dé thu nhan cac hat nAm men
c6 dinh trén gia thé alginate dung lén men khit
duong trong dich qua than ky.

Trai than ky sau khi van chuyén vé phong thi
nghiém duoc rira sach, tach bo hat dé 1ay thit qua.
Moi mau str dung 100 g thit qua duoc ép tach dich
qua (biang may ép trai cay). Phan xac qua duoc
thém nudc (luong nudc st dung theo ty 1é 1: 1 so
voi thit qua), nghién va trich thém phan chat kho,
dich trich dugc bé sung chung vao dich qua. Dich
qua duoc thanh trung bing NaHSO; (114 mg/])
trong 30 phut, sau d6 duoc lén men bang nAm men
c6 dinh. Qua trinh lén men duoc khao sat theo thi
nghiém duoc bo tri véi 2 nhan t6 1a ty 1é hat men
c6 dinh (0,5; 1,0; 1,5%) va thoi gian 1én men 1a 30,
60, 90 phuat, duoc thuc hién ¢ nhiét do moi truong
va nim men c6 dinh duoc loai ra sau khi 1én men
du thoi gian nhu b tri. Dich qua sau lén men duoc
lanh dong & -40°C trong 1 ngay va say dong kho
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(stt dung may sdy dong kho Virtis, My) dé thu bot
qua. Bot qua duwoc bao quan trong tui zip phirc hop
trang nhom & 4°C dung cho phan tich va kiém tra
hoat tinh kich thich vi giac.

Bot qua than ky duoc ché bién theo thong so
thich hop nhat tir thi nghiém trén duwoc bd sung
vao nudc cam ép voi nam muc ty 1é: 0; 0,25; 0,5;
0,75; 1%. Cac mau nudéc cam ép duoc danh gia
thong qua phuong phap hoi y kién 100 nguoi dai
dién nguoi tieu dung vé kha nang chip nhan san
pham.

2.3. Phuong phap phan tich

- Xac dinh d¢ 4m bot qua than ky sau sdy theo
TCVN 9934:2013 [16].

- Xac dinh ham luong duong téng trong dich
qua truoc va sau 1én men theo TCVN 4594:1988
[17].

- Hiéu suat loai duong (%) duoc tinh thong
qua: Luwong duong giam sau 1én men/luong duong
trong dich 1én men ban dau x 100%.

- Hieu suat thu hoi (%) bot qua than ky duoc
tinh thong qua: Khéi lwong bot qua thu duoc (quy
vé do am 5%) /khoi luong thit qua x 100%.

- Kha nang tao bot va dac tinh cam quan cta
bot: Quan sat thong qua hinh anh va ghi nhan dinh
tinh hoat tinh kich thich vi giac. D€ ghi nhan dinh
tinh hoat tinh kich thich vi gidc ctia miraculin, 15
nguoi trong do tudi 18 - 50 co strc khoe tot, khong
can qua huan luyén duoc chon d@é thuc hién. Cac
thanh vién duoc thir ném 1 1at chanh dé cam nhan
vi chua va thanh vi. Khoang 30 phut sau ném thir
dung dich bot qua than ky (0,8 g/10 mL), sau d6
ném tiép 1 lat chanh nita va cam nhan vi chua, néu
cam nhan vi chua gidm hon so voi lan ném trudc
thi ghi chu dau (+) vao bang két qua danh gia. Dua
vao ham phan phai nhi phan voi muc y nghia 5%,
néu so luong dau (+) nhan duoc tir 12 tré 1én, két
luan mau con hoat tinh miraculin.

- Ghi nhan kha nang hoa tan ctia bot: Hoa 1 g
bot vao 20 mL nudc, khudy trong 5 phut, dé yén
quan sat, ghi nhan két qua.

- Banh gia hoat tinh miraculin thong qua kha
nang kich thich vi giac 1a kha nang lam thay doi
nguong cam giac trén 4 vi co ban. Phuong phap

danh gia nguong cam nhan biét duoc thuc hién
theo phuong phap ctia Duwong Thi Phuong Lién va
cs (2014) [18]. Quy trinh chu4n bi mau va danh gia
nhu sau:

+ Tinh nguyén vién tham gia kiém tra nguong
cam;

So6 lwong tinh nguyén vién tham gia kiém tra
nguong cam: 20 (10 nam va 10 n) la sinh vién
Truong Dai hoc Can Tho.

Yéu cau doi voi tinh nguyén vién: Trong ngay
kiém tra nguong cam phai co stc khoe tot, khong
bi tac dong tam ly hodc bi stress. Trudc khi tham
gia kiém tra nguong cam khong duoc udng ruou,
hut thuoc, hoac stt dung cac loai thuéc anh hudéng
dén kha nang cam nhan vi va khong duoc nhai keo
cao su trudce khi tham gia kiém tra nguong cam 1
gio.

+ Chudn bi mau thir tir bot qua than ky:

Bot qua than ky duwoc chudn bi thanh dang
dung dich, ty 1é bot qua than ky stt dung cho mdi
mau thit twrong tmg voi 0; 0,4; 0,6; 0,8 g/10 ml.

+ Chudn bi cdc dung dich dung dé€ xdc dinh
nguong cam cho 4 vi co ban: Ngot, man, chua,
ding:

Dung dich sucrose (thé hién vi ngot), chuén bi
loat mau vé6i cac nong do tir 0 - 22 g/1 (mdi mau
cach nhau 1 g/1 sucrose).

Dung dich NaCl (thé hién vi man), chuan bi
loat mau voi cac nong do tir 0 - 2,2 g/l (mdi mau
cach nhau 0,1 g/1 NaCl).

Dung dich axit citric (thé hién vi chua), chuin
bi loat mau v6i cac néng d@o tir 0 - 1,1 g/1 (mdi mau
cach nhau 0,1 g/1 axit citric).

Dung dich caffein (HiMedia Laboratories Pvt.
Ltd) thé hién vi ddng. Chuédn bi loat mau voi cac
noéng do tir 0 - 1,2 g/1 (mdi mau cach nhau 0,1 g/1
caffein).

+ Phuong phap kiém tra nguong cam:

Moi tinh nguyén vién dugc danh gia truéc 10
ml dung dich qua than ky, 5 phut sau sé duoc yéu
cau thit va xac dinh vi cia cac mau thit theo thi tu
noéng do chat tan ting dan, bat dau tir mau c6 nong
do chat tan bang 0. Dén khi tinh nguyén vién phan
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biét duoc chinh xac vi cta dung dich thi qua trinh
kiém tra két thac va nong do tai do tinh nguyén
vién phan biét ra vi co ban chinh la nguong cam
nhan biét ctia tinh nguyén vién. Cac tinh nguyén
vién chi duoc kiém tra 1 vi co ban va chi duoc thi
trude 1 nong do dich qua than ky trong méi buéi.

Két qua danh gia: Su thay doi nguong cam
nhan biét truéc va sau khi ném dich qua than ky
voi cac nong do bot qua: 0,4; 0,6; 0,8 g/10 ml.

- Diéu tra thi hi€u nguoi tieéu dung vé kha nang
chip nhan san phdm: 100 nguoi tieu dung duoc
thtr 1an luot cAc mau san phdm nudc cam ép va cho
y kién c6 chap nhan hay khong chip nhan cho
trng mau san pham.

2.4. Phuong phap xtx Iy s6 liéu

St dung phuong phap phan tich phuong sai
(ANOVA) va phép kiém dinh LSD dé xac dinh su
khéc biét c6 y nghia thong ke gitta cac gia tri trung
binh ctia cic nghiém thitc bang phan mém
Statgraphics Centurion XV.I. T4t ca cac s6 liéu thu
thap dua trén két qua 3 lan lap lai, két qua duoc
trinh bay dudi dang gia tri trung binh + do léch
chuén.

S6 lieu tir nguoi tieu dung dwoc ma hoa: 1:
Chap nhan va 0: Khong chap nhan. Bo s6 lieu nay
duoc phan tich kha di (phan tich hoi quy logistic)
bang phan mém Statgraphics Centurion XV.IL
Phuong trinh hoi quy c6 dang nhu phuong trinh
@ [19]:

Kha nang chip nhan =
(1+ &%)
Voin =P+ P X +pyX° )]
Trong do: x 1a ty 1é bot than ky trong nudc
cam ép (%).
8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia ty lé hat men ¢8 dinh va
thoi gian 1én men dén hiéu suit loai duong

Trong qua than ky chira mot luong duong nén
kho c6 thé tao bot trong qua trinh siy dich qua.
Luong duong trong dich qua c6 thé duoc loai bo
nho qua trinh 1én men bang ndm men c6 dinh trén
gia thé alginate. Nghién ctru nay khao sat qua
trinh lén men duoc tién hanh vai ty 1¢ hat men co
dinh tuong tng 0,5; 1,0; 1,5%. V6i moi ty lé hat

men, tién hanh lén men trong thoi gian 30, 60, 90
phut. Su bién d6i ham luong duong sau qua trinh
léen men duoc thé hién & bang 1. Sau khi 1én men,
dich qua duoc sdy thanh bot, cac dac tinh caa bot
qua tao thanh duwoc mo ta trong bang 2 va 3.

Ty 1é hat men c6 dinh va thoi gian lén men
déu anh huong c6 y nghia thong ké dén hiéu suat
loai duwong trong qua trinh lén men dich qua (p <
0,05). Hiéu suat loai duong cta cac mau dich qua
lén men trong khoang 10,0 - 57,2%. Khi sit dung ty
lé hat men c6 dinh cao va thoi gian lén men dai
lam giam dang ké luong duong trong dich 1én men
(Bang 1). Saccharompyces cerevisiae duoc coi la
mot loai nAm men sinh ethanol c6 thé dé dang lén
men glucose, fructose, galactose, sucrose, maltose
va maltotriose thanh ethanol va carbon dioxide
[20]. Do @0, lam luwong duwong trong dich qua giam
dang ké theo su gia ting thoi gian lén men va ty le
nam men st dung. Qua trinh 1én men loai duong
trong dich qua c6 lien quan dén kha nang tao bot
cling nhw hiéu suat thu hoi bot qua than ky (Bang
2 va 3). Bang 2 cho thay, khong thé tao thanh bot
tir dich qua than ky (khong qua qua trinh 1én men)
vi ham luong duong cao nén nudc trong dich qua
khong thé tach ra dat dén trang thai bot min. Tat
ca cac mau bot hinh thanh tir dich qua sau qua
trinh 1én men déu c6 duy tri mau sic ty nhién cta
qua va dac biét 1a van duy tri hoat tinh miraculin,
titc van con hoat tinh kich hoat thu thé vi giac. Tuy
nhién, cac mau st dung ty ¢ hat men c6 dinh thap
(0,5%) va mau st dung ty lé hat men c6 dinh 1%
nhung thoi gian 1én men ngan (30 phut) déu tao
bot chura dat yéu cau, bot van con 4m u6t va khong
tao duoc bot khé do ham luong duong trong dich
sau lén men van con cao, diéu nay cing thé hién
qua két qua do 4m trong cac mau bot cing kha
cao, trén 8% (Bang 3). Dich qua lén men st dung
hat men ¢6 dinh 1% lén men trong 60 phut tao bot
tuong doi kho, tuy nhién con bi dinh tay. Lén men
dich qua voi ty 1é hat men 1% trong 90 phut, hoac
ty 1é hat men 1,5% vai thoi gian 30, 60, 90 phut déu
tao duoc bot kho, min va xop, vi cac nghiém thiec
nay hiéu suat loai duong kha cao (43,4 - 57,2%). bo
am cac mau bot nay cing gidm thdp dang ké
(khoang 5%), bot c6 @ hoa tan tot, tan nhanh.
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Hiéu suat thu hoi cac mau bot tir 9,68 - 11,31%.
Ty le hat men c6 dinh st dung cao lam gidm ro rét
hiéu suat thu hoi. Trong khoang thoi gian lén men
tir 30 - 90 phut khong anh huwong dang ké dén hieu
suat thu hoi. Trong dich qua, voi st hién dién caa
duong, cung véi cac chat dinh duong thiét yéu
khac nhu: Axit amin, khoang chat va vitamin,
Saccharomyces cerevisiae sé tién hanh qua trinh
chuyén hoa lén men thanh ethanol va carbon
dioxide (12 chat chuyén héa len men chinh). Nam
men ciing sé tao ra nhiéu chat chuyén hoéa thit cap
bao gom: Ruou bac cao, este, carbonyl gép phan

rat quan trong trong viéc quyét dinh huong vi va
dac diém mui thom cudi cung cia san pham lén
men [20]. Vi vay, mac du luong duong giam theo
thoi gian lén men, nhung do nhiéu san phdm da
dang duwoc sinh ra trong qua trinh lén men, nén
trong khoang thoi gian 1én men khao sat (30 - 90
phut), hiéu suat thu hoi bot gidm khong dang ké.
Ty lé hat men st dung nhiéu lam chat kho trong
dich 1én men di chuyén va bay vao hat ciing nhiéu,
dan dén hiéu suat thu hoi gidm cé y nghia thong
ké khi tang ty 1é hat men s dung.

Béang 1. Sur thay d6i ham luong duong sau qué trinh 1én men dich qua than ky

ltlgAhlem thic (iac mal% _lel_l mefl Ham luong duong | Ham luong duong Hiéu suat loai
Tile hat men sir | Thoi gian lén trudc 1én men (%) sau lén men (%) duong (%)
dung (%) men (phut)
30 1,41 £ 0,01 1,27 £ 0,02 10,0 £ 0,02°
0,5 60 1,42 + 0,02 1,22 + 0,04 14,0 + 0,04°
90 1,42+ 0,01 1,16 + 0,04 18,1+ 0,03¢
30 1,42 £ 0,01 0,94 + 0,02 34,2 +0,03¢
1,0 60 1,42 + 0,01 0,87 + 0,03 38,5+ 0,03¢
90 1,43 £0,02 0,81 + 0,04 43,4 + 0,04
30 1,42 £ 0,02 0,63 + 0,03 55,3 + 0,048
1,5 60 1,42 + 0,02 0,62 + 0,04 56,6 + 0,042
90 1,42 £ 0,01 0,61 + 0,05 57,2+ 0,05"

Ghi chu: Thé hién gi4 tri trung binh va do léch chudn cua 3 Iin Iap lai. Cic chir cdi giong nhau kém
theo trong mot cot thé hién sur khac biét khong co y nghia thong ké ¢ muic y nghia 5%.

Bang 2. Anh hudng ctia qua trinh lén men dich quéa dén dic diém
cam quan san phdm bot qua than ky sau sdy

MaAu lén men

Tile h%t Thoi gian 1én Hinh anh b 0t thanh Kha nang tao bot Trang thai cam quan
men st men (pht) pham
dung (%)
bai ching (khong lén men) Khong tao thanh bot Tao thanh mot khoi dinh chat,

déo, uot

0,5 30

Mau d6 dam, con mui dac trung
ctia qua, bot khong dep do bi
vén cuc nhiéu

Bot khong kho, bi
von cuc

60

Bot khong kho, bi
von cuc

Mau d6 dam, con mui dac trung
cua qua, bot qua bi von cuc
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s s .| Mau @6 dam, con mui dic trung
Bot van con am, con | I o a1 1Ke 1/
90 bivén cuc it clia qua, bot qua con bi két dinh,
’ : chua kho hoan toan
oy Mau d6 dac trung, con mui dac
Bot twong doi kho, ., gA 21 1
30 o trung ctuia qud, bot qua hoi bi
hoi von cuc ,
von cuc
10 Gitt duwoc mau do6 dac trung, con
’ 60 Bot twong doi kho | mui dac trung ctia qua, bot qua
hoi bi két dinh
o Mau bot d6, con mui déc trun,
90 Bot kho, hoi x6p gLclo, con it Ca¢ Tung
ctia qua, bot qua kho
30 Bot kho tot, xop va | Git dwoc mau d6 va mui qua dic
min trung, bot min, kho va toi xop.
, Gitr dugec mau do, mui dic trun,
1,5 60 Bot kho, x0p va min o a1 P tA s &
cliia qua, bot qua kho va min
, Gitt dugec mau do6, mui dic trung
90 Bot kho, x0 . ’ . )
L KO, X0p ctia qua, bot kho, bot kém min

Béng 3. Anh hudng ctia qua trinh 1én men dich qué dén hiéu sust thu hdi va két qua ghi nhan kha ning
hoa tan cling véi hoat tinh kich thich vi giac ctia bot qua than ky

Nghiém thic cdc mau 1én men . , Ghinhan | Cam nhan hoat tinh
bo am bot | Hiéu suat thu . , : e
Ti lé hat men st | Thoi gian lén %) hoi (%) khfl nang | kich hoaif Fhl.l the vi
dung %) men (phut) hoa tan giac
30 9,67+0,38 | 11,31+0,13* - Con hoat tinh
0,5 60 8,93 +0,32 11,22 + 0,12% - Con hoat tinh
90 8,20+0,36 | 11,11+0,18 + Con hoat tinh
30 8,03+0,35 | 10,50+ 0,16" + Con hoat tinh
1,0 60 5,70+ 0,26 | 10,41+ 0,14" ++ Con hoat tinh
90 4,90+0,36 | 10,22 +0,27" ++ Con hoat tinh
30 483+0,25 | 9,95+0,25 ++ Con hoat tinh
1,5 60 4,87 +0,31 9,81 + 0,291 ++ Con hoat tinh
90 5,10 £ 0,36 9,68 + 0,304 ++ Con hoat tinh

Ghi chu: Thé hién gid tri trung binh va do léch chuan cua 3 lan Iap lai. Céc chir cdi giong nhau kém
theo trong mot cot thé hién su khac biét khong cd y nghia thong ké ¢ muic y nghia 5%. (): Con nhiéu hat
khong hoa tan; (+): Con mot it hat min chua tan hoan todn; (++): Hoa tan hoan todan (sau khi hoa tan bot
vdo nuoc va khudy trong 5 phut).
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Cung véi su tieu thu duong, do enzyme
protease trong ndm men hoat dong trong qua trinh
lén men c6 thé anh huong dén hoat tinh miraculin
vi c6 ban chat 1a protein [21]. Do d6, can kiém tra
hoat tinh miraculin thong qua su thay déi nguong
cam nhan biét cta cac cdm quan vién trén cac vi
co ban. Két qua nguong cam nhan biét trén 4 vi co
ban ctia 20 cam quan vién khi cé va khong cé st
dung cac mau bot qua than ky duoc thé hién &
bang 4. Két qua & bang 4 cho thdy, nguong cam
nhan biét doi véi vi ngot c6 khuynh huéng giam
khi cé thtt dung dich bot than ky so véi khi khong
thr (doi ching). Nguong cam déi voi vi chua va
dang tang ro rét khi thit bot qua than ky, trong khi
nguong cam doi voi vi man khong thay déi hoac
chi thay d6i khi ném dung dich c6 bot qua than ky
voi ty 1é cao (0,8 g/10 mL). Miraculin c6 tiém nang
stt dung dé thay thé chat tao ngot hodc lam chat
diéu chinh vi dé thay déi vi chua va/hoac diang cua
thuc pham thanh vi ngot [22]. Khi nhai qua than
ky, cac nu vi giac duwoc phtt miraculin, miraculin
tuong tac voi thu thé vi ngot va kich hoat thu thé vi
giac, biéu mo cta thu thé vi ngot thay déi cau hinh
trong moi trudng co6 tinh axit, dan dén hoat hoa
thu thé. Cac soi truyén tin hiéu vi giac tir cac thu
thé T1R2/T1R3 chi chuyén phan tmg véi vi ngot,
lic nay cing phan tng véi axit sau khi dung
miraculin va ciing truyén tin hiéu vi chua. Khi tin
hiéu than kinh vi ngot dén vé nao, vi chua sé bién
mat [1]. Trong trudng hop thuc phdm c6 vi dang,
tin hiéu vi dang ciing bi che trong mai treong axit
trong miéng va cua dich qua than ky [23].
Miraculin khong lam thay d6i cAm nhan vé vi man
trong dung dich hoac thitc an, tuy nhién sy cam
nhan vi man bi giam trong dung dich c6 axit. Mac
du két qua anh hudng cta miraculin trén vi mén
chua ro rét, nhung da xdc nhan miraculin lam
giam cam nhan vi man trong moéi truong axit bén
trong miéng [1].

Bang 4 cho thay, véi cung ty l¢ hat men co
dinh st dung, khi kéo dai thoi gian 1én men (90
phut), can phai b6 sung ty ¢ bot than ky cao mai
c6 su thay ddi nguong cam nhan biét trén vi ngot

va dang. Diéu nay c6 nghia, kéo dai thoi gian lén
men hoat tinh miraculin bi gidm. Két qua nay co6
thé do enzyme protease trong nim men hoat dong
[21] lam suy gidm thanh phan miraculin (ban chat
la protein). Tuy nhién, déi voi vi chua thi su thay
d6i nguong cam khong theo quy luat nay, tic la
kéo dai thoi gian lén men, voi ty 1é bot st dung
thap nhat theo bo tri thi nghiém, nguong cam van
khac biét so voi khi khong thir bot qua than ky.
Mic du kéo dai thoi gian lén men lam suy giam
hoat tinh miraculin, tuy nhién qua trinh 1én men
lam giam ham luong duong trong dich qua va cé
thé hinh thanh céac axit httu co [24], nén bot qua
than ky tré nén chua hon dan dén hién teong thich
nghi khi cam nhan vi chua [25], do d6 ngudong
cam nhan biét van ting co6 y nghia so voi khong st
dung bot qua than ky. St dung ty 1¢ hat men cao
(1,5%), thoi gian lén men kéo dai (90 phut), déng
thoi ty 1é bot qua trong dung dich tht cao (0,8
g/10 mL), nguong cam nhan biét vi min ting khac
biét c6 y nghia so v6i nghiém thic doi chimg va
cac nghiém thuc con lai (Bang 4). Ty 1é hat men
cao va thoi gian 1én men dai lam axit hinh thanh
trong dich lén men cting nhiéu hon, két hop voi ty
lé bot qua cao nén miraculin phat huy tac dung doi
v6i st cam nhan vi man trong méi truong axit nhuw
da giai thich & trén. Mot két qua tuong tir da nhan
duoc khi khao sat anh hudng ctia dich qua than ky
dén su thay déi nguong cam nhan biét cta cac vi
co ban [18]. Khi tang ty lé hat men c6 dinh, su
thay d6i nguong cam trén cac vi co ban ciing cho
két qua hoan toan twong tu cho trueong hop kéo dai
thoi gian lén men. Do d9, bot qua than ky ché bién
tr qua trinh lén men loai duong dich qua st dung
ty 1é hat men cao va thoi gian 1én men kéo dai (ty
lé hat men 1,5%, 1én men sau 90 phut) hoat tinh
miraculin cang giam.

Két hop voi két qua ghi nhan tir nhimg dac
tinh ctia bot qua than ky, @é tao duoc bot kho, hoa
tan tot va duy tri hoat tinh miraculin cao, c6 thé
chon ché d@o léen men dich qua voi 1,5% hat men co
dinh so v6i dich qua trong thoi gian 30 phut.
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Béang 4. Nguong cam nhén biét ddi v6i 4 vi co ban khi st dung bot qua
than ky ché bién tir dich qué 1én men

Mau bot qua than ky Vingot (g/1) | Vichua (g/1) V;(;i/alr)lg Vi man(g/1)

Déi ching (khong c6 bot qua than ky) | 14,30+ 1,63* | 0,40 +0,06' | 0,40 + 0,10° | 1,62 + 0,11%
Tylé hat |Thoigianlén| Tyleée sk

men c6 dinh | men (phut) dung

(%) (g/10 ml)

0,5 30 0,4 13,40 + 1,79 | 0,53 + 0,10% | 0,45 + 0,11% | 1,63 + 0,22

0,6 12,45+ 1,82% | 0,60 + 0,11 0,57 + 0,15 | 1,62 + 0,21

0,8 12,30 + 1,38° | 0,60 +=0,09* | 0,63 + 0,13* | 1,62 + 0,18

60 0,4 13,90 + 2,05 | 0,50 +0,10° | 0,45+ 0,11%| 1,63 + 0,20

0,6 13,00+ 1,78 | 0,56 + 0,124 0,54 + 0,14 | 1,61+ 0,18°

0,8 12,55+ 1,36% | 0,62 +0,11** | 0,63 +0,12% | 1,63 + 0,20

90 0,4 14,15+ 1,90* | 0,54 +0,11% | 0,39 + 0,11°¢ | 1,68 + 0,22

0,6 13,40 + 1,98 | 0,60 + 0,12 | 0,53 + 0,12° | 1,69 + 0,22%

0,8 12,45+ 1,70% | 0,66 + 0,09° | 0,57 + 0,13 | 1,69 + 0,17*

1,0 30 0,4 13,45+ 1,79 | 0,52 + 0,10% | 0,45 + 0,12% | 1,63 + 0,23

0,6 12,50 + 1,824 | 0,57 +0,13% | 0,56 + 0,14" | 1,63 + 0,24

0,8 12,35+ 1,46° | 0,65+ 0,11* | 0,63 + 0,13* | 1,62 + 0,14

60 0,4 13,80 + 1,96® | 0,49 +0,10° | 0,44 +0,12%| 1,63 + 0,18

0,6 13,00 + 1,89 | 0,54 + 0,13% 10,48 + 0,12°¢| 1,61+ 0,17¢

0,8 12,40 + 1,43%| 0,62 +0,11®* | 0,57 + 0,13**| 1,62 + 0,16™

90 0,4 14,15+ 1,93* | 0,56 + 0,09 10,43 + 0,11%| 1,67 + 0,20*>

0,6 13,40 + 1,79 | 0,61 + 0,12 | 0,42 + 0,10% | 1,68 + 0,21

0,8 12,55 + 1,39% | 0,66 + 0,09* | 0,48 + 0,08 | 1,69 + 0,14%

1,5 30 0,4 13,45+ 1,61 | 0,58 + 0,08 | 0,43 + 0,12% | 1,64 + 0,19

0,6 12,75+ 1,86% | 0,60 + 0,07 | 0,54 + 0,15 | 1,65 + 0,20

0,8 12,35+ 1,46° | 0,62 + 0,10 | 0,63 + 0,12% | 1,64 + 0,14

60 0,4 14,15+ 1,73* | 0,50 +0,08° 0,42 +0,13%| 1,67 + 0,19%>

0,6 13,00 + 1,84 | 0,52 + 0,14% | 0,44 + 0,11% | 1,68 + 0,20**

0,8 12,50 + 1,47% | 0,60 + 0,09 10,53 + 0,11%| 1,67 + 0,13

90 0,4 14,25+ 1,71* | 0,53 +0,09% | 0,39 + 0,11°¢ | 1,68 + 0,20

0,6 13,50 + 1,64 | 0,56 + 0,10 | 0,40 + 0,10° | 1,69 + 0,222

0,8 12,75+ 1,48% | 0,61 + 0,09 0,42 +0,11%| 1,72 + 0,14*

Ghi chu: Thé hién gid tri trung binh va do léch chuan cua 3 lan Iap lai. Cdc chir cdi giong nhau kém
theo trong moi cot thé hién sur khdc biét khong co y nghia thong ké ¢ mutc y nghia 5%.

3.2. Kha ning st dung bot qua than ky ché
bién bang phuong phap lén men loai duong dich
qua trong san phdm nudéc cam ép

Mau san phdm boét than ky t6i vu duwoc chon
theo phuong phap 1én men loai duwong dich qua la
stt dung hat men c6 dinh 1,5% va lén men trong 30
phut. Bot qua duoc bé sung vao cam ép voi cac
muc ty 1é 0 (d6i ching); 0,25; 0,5; 0,75; 1% so voi
thé tich nuéc cam ép. Két qua phan tich kha di

68

theo mo hinh hoéi quy logistic ctia nguoi tieu dung
d6i voi san phdm nudc cam ép duoc thé hién & do
thi hinh 1. D6 thi hinh 1 minh hoa phuong trinh
biéu dién kha nang chidp nhan san phdm phu
thuoc vao ty 1é bot qua than ky theo phuong trinh
(1) nhu sau:

Kha nang chap nhan = -
(1+ e
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Voéin =-2,09867 + 14,1097x — 11,3204x*
Trong do: x 1a ty 1é bot than ky (%), (R* = 0,79).

12
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Khi niing chip nhian

02 F

0k L@ . 8 . . -
0 02 04 06 08 1
Ty 1¢ bjt thin ky bd sung (%)

Hinh 1. Kha niing chip nhan san phim nuéc cam
ép theo ty 1& bot qua than ky
Ghi chu: Kha ning chap nhan trung binh
cua san pham; — Khodng tin cdy 95%.

Két qua cho thay, bs sung bot qua than ky vao
nudc cam ép vai ty 1e 0,5 - 0,75% gitp san pham dat
kha nang chap nhan cao nhat (khoang 90%), hon
han déi voi nudc cam ép khong bé sung bot qua
than ky (khoang 10%), do nudc cam ép st dung
trong nghién ctu 1a tinh chat khong b6 sung
duong va phu gia nén vi chua nhiéu lam gidm kha
nang chdp nhan ctia nguoi tieu dung. Bot qua than
ky b6 sung vao nudc cam ép voi tac dung kich
thich vi giac ctia miraculin da lam gia tang vi ngot,
giam vi chua va ding nhung van giit dugc mui
huong cam nguyén thuy cta san phdm nén dé
dang duoc chap nhan va co6 thé dat mic chap nhan
rat cao (90%). Khi tang ty lé bot qua than ky lén 1%,
kha nang chap nhan san phdm nudc cam ép giam
xuong dang ké. Theo Diyapaththugama va cs
(2024) [1], su thay ddi vé vi giac do qua than ky cé
thé lam tang hodc tc ché s thich doi voi thuc
pham két hop tuy thuoc vao liéu luong miraculin,
loai thuc pham, gioi tinh va sy khac biet vé do
nhay cam v6i vi gidc va mui vi cia méi ca nhan.
Duong Thi Phuong Lién va cs (2014) [18] da cong
bo két qua twong tu khi stt dung dich qua than ky
b6 sung vao nudc cam ép. Andrade va cs (2019)
[26] quan sat thay qua than ky lam ting s& thich
uong nuoc chanh khong duong. Nhu vay, bot qua
than ky sau qua trinh xit Iy lén men dich qua va
say dong kho, hoat tinh kich thich vi giac cta
miraculin van duoc duy tri. Khi duoc b sung vao
nudc cam ép voi ty 1é 0,5 - 0,75% bot qua than ky da

mang lai hiéu qua ro rét trong viéc cai thién kha
nang chap nhan doi voi san pham.

4. KET LUAN

Phuong phap lén men loai duong trong dich
qua ho tro hiéu qua cho qua trinh say bot qua than
ky. Hat men c6 dinh trén gia thé alginate sit dung
cho qué trinh lén men c6 thé duoc loai hoan toan
sau qua trinh lén men nén khong anh hudng dén
thanh phan bot qua thanh phdm. Qua trinh lén
men va sdy thang hoa khong lam mat di hoat tinh
miraculin trong qua than ky, bot qua van con tac
dung lam thay d6i nguong cam nhan biét do6i voi
bon vi co ban: Khi st dung bot qua than ky
nguong cam doi voi vi ngot gidm, nguong cam doi
voi vi chua va dang tiang, trong khi su thay déi
nguong cam doi voi vi man gan nhu khong dang
ké so voi khong str dung bot qua. Bén canh d9g, bot
qua than ky anh hudéng dang ké dén kha nang
chip nhan ctia nguoi tiéu dung doéi voi san phdm
nuoc cam ép nguyén chat. Kha niang chap nhan
ctia nudc cam ép b sung bot than ky 0,5 - 0,75%
cai thién dang ké kha nang chip nhan san pham,
dat khoang 90%. Két qua nghién cttu mo ra trién
vong ché bién va tmg dung bot qua than ky cai
thién cam giac vi cho nhitng nguoi kiéng an ngot
hodc nhitg nguoi bi mat vi giac do phai sit dung
thudc hodc héa chat kéo dai.
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STUDYING ON THE FERMENTATION USING IMMOBILIZED YEAST IN ALGINATE GEL
IN THE DRYING PROCESS OF MIRACLE FRUIT POWDER (Synsepalum dulcificumn)
Duong Thi Phuong Lien', Nguyen Thi Thu Thuy"
!Institute of Food and Biotechnology, Can Tho University
Summary

Miracle fruit with a miraculin component can modify the taste perception of food. The research
investigated the possibility of processing miracle fruit powder that retains the above interesting
properties and is convenient when added to other foods. Removing sugars by fermentation to
support the drying process of fruit powder is a simple, economical method and still maintains the
activity of miraculin. The fruit juice fermentation used immobilized yeast on alginate gel with the
yeast particle ratio of 0.5, 1.0 and 1.5% to ferment fruit juice for 30, 60 and 90 minutes at
environmental temperature. The fermented fruit juice was freeze-dried into fruit powder. The
recovery efficiency, sugar decreasing efficiency, powdering ability, and miraculin activity through
the change in the recognition threshold for basic tastes when using miracle fruit powder were
determined. The fruit powder with the suitable parameters of the fermentation was mixed with
pure orange juice product at the ratios of 0, 0.25, 0.5, 0.75 and 1%. The consumer acceptability of
the product was evaluated. The results showed that using 1.5% of immobilized yeast to ferment
the fruit juice for 30 minutes produced a high-quality miracle fruit powder product, high
miraculin activity maintained through the results of a decrease in the sweet taste threshold, an
increase in the sour and bitter taste threshold and almost no effect on the salty taste threshold.
The addition of 0.5 — 0.75% of miracle fruit powder significantly improved consumer acceptability
of pure orange juice products by up to 90%.

Keywords: Fruit powder, fermentation, immobilized yeast, threshold, miracle fruit.
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ANH HUONG CUA NHIET O VA AMMONIA
PEN TANG TRUONG, Ti LE SONG, TAN sO HO HAP
VA Ti LE DI HINH CUA CA HONG MY
(Sciaenops ocellatus) GIAI BDOAN GIONG

Ngo Van Manh!, Lé Minh Hoang""
Vien Nuoi trong Thuy san, Truong Pai hoc Nha Trang

*Email: hoanglm@ntu.edu.vn

TOM TAT

Nghién ctru nay nham danh gia anh hudéng riéng 1é va két hop cta nhiet do (27 - 28°C, 30°C, 32°C)
va nong do ammonia khong ion hoa (NH;: 0; 0,02; 0,03; 0,19; 0,23; 0,31 ppm) dén cac chi tiéu chat
lwong cta ca hong My (Sciaenops ocellatus) giai doan giong. Ca duoc theo doi vé ty 1é song, tang
treong (chiéu dai, khoi luong, SGR), tan s6 ho hap, di hinh xuong va kha niang phuc hoi sau thi
nghiém. Két qua cho thdy, ty 1é song giam tir 90,0 + 11,55% (27 - 28°C, 0 ppm) xuéng 50,0 + 11,55%
(32°C, 0,31 ppm). Chiéu dai két thuc giam tir 43,00 + 3,00 mm con 36,00 + 0,01 mm (giam 16,3%),
khoi lwong giam tir 0,82 + 0,02 g con 0,47 + 0,01 g (giam 42,7%). Tan s6 ho hap tang tir 109,00 +
1,73 léen 157,33 + 5,13 lan/phut, twong tng ting 44,32%. SGR theo khoéi luong gidm tir 4,82 +
0,18%/ngay xuong 0,24 + 0,19%/ngay (giam 95,0%). Khong ghi nhan di hinh xuong 1o rét & tat ca
cac nghiém thirc. Tuy nhién, & cac t6 hop c6 nhiét do > 30°C va NH; > 0,19 ppm, ca khong song
sot dén hét giai doan phuc hoi. Nghién ctru xac dinh diéu kién toi uu cho wong giong 1a 27 - 30°C
va NH; < 0,03 ppm. Két qua cung cip co s khoa hoc dé diéu chinh quy trinh ky thuat va quan ly

moi treong, nang cao chat luwong cé giong trong diéu kién bién d6i khi hau.

Tt khoa: C4 hong My, nhiét do, ammonia, cd giong, bién doi khi hau.

1. BAT VAN BE

Bién déi khi hau toan cau dang lam thay ddi
sau sac cac diéu kién sinh thai trong thiy vuc, kéo
theo nhiéu thach thac d6i véi nganh nuéi trong
thay san. Theo IPCC (2021) [1], nhiét do trung
binh toan cau da tang 0,74°C trong thé ky XX va du
bao c6 thé tang thém tit 2,0 - 4,5°C vao nam 2100.
Su gia ting nay khong chi gay stress sinh ly cho
sinh vat thay sinh ma con lam ting doc tinh cta
cac chat 6 nhiém nhu ammonia - yéu t6 da duoc
chtmg minh c6 anh hudéng tiéu cuc dén sinh
truong va ty lé song cta ca nuoéi [2, 3]. Theo FAO
(2020) [4], cac diéu kién moi truong bat loi, dac
biet 1a nhiét do va chat luong nuoc, 1a nhimg
nguyén nhan hang dau l1am suy gidm hiéu qua san
Xuat giong tai nhiéu khu vuc nuoi trong.

C4 héng My (Sciaenops ocellatus) 1a mot loai
ca bién co gia tri kinh té cao, phan b6 te nhién doc
bo bién Pai Tay Duong va vinh Mexico [5]. Véi

dic tinh rong mudi, rong nhiét va toc do sinh
truéng nhanh, loai ca nay da duoc dua vao nuoi tai
Viét Nam tir nam 1999 va hién dang tré thanh doi
twong nuodi chu luc & nhiéu dia phuong ven bién
[6, 7]. Tuy nhién, chat luong au trung [8, 9] va ca
giong van chua 6n dinh, voi ty lé song trong cac
trai giong thuong chi dao dong tir 15 - 25% tuy diéu
kién quan ly [7, 10].

Mot so nghién ctru tredc da dé cap anh hudng
ctia nhiét do hoac ammonia riéng 1é dén ca ro phi
(Oreochromis niloticus) [11], ca tra (Pangasius
hypophthalmus) [12] va ca chim vay vang
(Trachinotus blochi) [13], nhung nhimg cong bo
vé tac dong két hop hai yéu t6 nay trén ca bién giai
doan giong - dic biét 1a ca hong My van con rat
han ché. Hon nita, phan 1on cac nghién cttu chi tap
trung vao ty lé song va sinh truéng ngin han, chua
khai thac day du cac anh huong mang tinh tich liy
nhu ton thuong cau trac xwong hay réi loan chirc
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nang ho hap - nhimg yéu t6 quan trong quyét dinh
chat luong giong truéc khi chuyén sang nudi
thuong pham.

Do d6, nghién cttu nay duoc thuc hién nham
danh gia anh huwong cong gop ctia cac muc nhiét
do va nébng do ammonia khac nhau dén ty 1é song,
sinh truedong, ho hap va cau tric xuong cua giong
ca hong My. Nghién ctru khong chi gép phan lam
ro cac phan tng sinh ly va hinh thai cia cé4 giong
trong diéu kién stress moi truong, ma con tao co
s& khoa hoc cho viéc diéu chinh quy trinh wong
nudi phu hop voi boi canh bién déi khi hau hién
nay, nang cao hiéu qua va chat luong con giong
phuc vu phat trién nghé nu6i bién tai Viet Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thoi gian, dia diém va d6i tuong nghién
clu

Nghién ctu dugc thuc hién tir thang 1 dén
thang 12 nam 2024 tai Trai san xuat giong ca bién
buong Pe, phuong Vinh Hoa, thanh phdé Nha
Trang, tinh Khanh Hoa. Déi twong nghién ctru 1a
ca hong My (Sciaenops ocellatus, Linnaeus, 1766)
giai doan giong, cé chiéu dai trung binh 35,90 +
2,77 mm va khoi luong trung binh 0,46 + 0,09 g.
bay 1a giai doan nhay cam voi cac yéu t6 moi
truong va c6 y nghia quyét dinh dén chat luong
con giong chuyén sang nuéi thuwong pham. Tat ca
ca truoc khi bo tri thi nghiém duoc thuan hoa
trong 4 ngay & cac diéu kién nhiét do 30°C va 32°C
dé dam bao thich nghi moéi truong truede khi cam
nhiém.

2.2. Nguén c4 thi nghiém va cach tinh néng do
ammonia cho thi nghiém

Ca giong duoc st dung trong nghién ctu la
san phdm tir dan ca bé me thuan ching duoc sinh
san nhan tao tai Trai san xuat giong ca bién Puong
beé, tinh Khanh Hoa. Sau khi c4 dat dén giai doan
giong voi kich thuoc dong déu, chung duoc thuan
duong trong bé c6 kiém soat nhiét do trong thoi
gian ngan nham giup ca thich nghi tot voi diéu
kien phong thi nghiém trudéc khi phan bé vao cac
nghiém thic thi nghiém.

Trong qua trinh xay dung moéi truong thi
nghiém, cac mitc néng d6 ammonia khong ion hoa
(NH,) duoc tao ra thong qua viéc bé sung mudi

NH,CI (Sigma-Aldrich, Pttc) mot dang mudi vo co
dé hoa tan, déong vai tro 1a nguon téng nito
ammoniac (TAN) cho modi truong nudc. Dé dam
bao gia tri NH, dat dung yéu cau, cac tinh toan
duoc thuc hién theo mo hinh can bang héa hoc c6
xét dén cac tham s6 anh huong nhu pH, nhiét do
va d0 min cta nudc. Véi diéu kién chudn duoc
thiét lap 1a pH 7,6 + 0,1, 0 man 30 ppt va nhiét do
dao dong trong khoang tir 27 - 32°C, luong NH,Cl
b6 sung duoc xac dinh twong tmg véi timg mic
NH; nhu sau: 0,902 mg/L (0,02 ppm NH,), 1,354
mg/L (0,03 ppm), 8,573 mg/L (0,19 ppm), 10,378
mg/L (0,23 ppm) va 13,988 mg/L (0,31 ppm). Dai
voi nghiém thie doi ching, khong bé sung NH,CL.

Dung dich NH,Cl duoc chudn bi theo ty lé
chinh xac va bé sung hang ngay vao hé thong nuoi
dé dam bao néong do ammonia luon duy tri 6n dinh
trong suot thoi gian tht nghiém. Viéc diéu chinh
pH duoc thuc hién biang dung dich kiém (NaOH)
hoac dém sinh hoc (Tris) tuy theo yéu cau timg
ngay, giup gitt moi treong thi nghiém trong trang
thai can bang héa hoc 6n dinh, tao tién dé dang tin
cay cho viéc phan tich tac dong riéng 1é va két hop
gitta nhiét do va ammonia lén chat luong ca giong.

2.3. Bo tri thi nghiém

Thi nghiém duoc thiét ké theo mo hinh 3 x 6
(3 muc nhiét do x 6 mitc ndong do6 ammonia), voi
ba mutc nhiet do gom: 27 - 28°C (diéu kien
thuong), 30°C va 32°C (m6 phong diéu kién bién
d6i khi hau); két hop véi sdu néong do ammonia: 0,
0,02, 0,03, 0,19, 0,23, 0,31 ppm. Mbi nghiém thic
duoc lap lai 4 1an, moi 1an lap gdm 5 ca giong duoc
bo tri trong coc nhua 1 lit cé suc khi nhe va thay
nuoc hang ngay. Téng cong 72 nghiém thac (3
nhiét do x 6 ndong do x 4 lap) voi 360 ca giong duoc
stt dung. Ca duoc cho an 3 lan/ngay bang thtc an
cong nghiep INVE G8) v6i khau phan 1a 3%/khoi
luong than. Cac yéu t6 moi truong nhu: Nhiet do,
pH, do man va oxy hoa tan duoc theo doi va diéu
chinh hang ngay, dam bao duy tri trong nguong
6n dinh (DO > 5 mg/L; @6 man 30 ppt; pH 7,6 +
0,1). Nhiet do 27 - 28°C duoc st dung lam doi
chtmg vi phan 4nh diéu kién nhiét tv nhién tai khu
vuc nghién cttu, c6 dao dong nhe gita ngay va
dem (cao nhat vao budi trua va thap nhat vé déem).
Nhiét do nay khong duoc kiém soat bang thiét bi
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gia nhiét ma phu thuoc hoan toan vao nhiét do moi
truong. Nguoc lai, cac muc nhiét 30°C va 32°C
duoc duy tri 6n dinh bang thiét bi gia nhiét co tich
hop cam bién (SUOIHZQ5-500W, Ou Gecai, Trung
Quéc), nhim mo phoéng cac kich ban bién ddi khi
hau du bao. Tat ca cac nghiém thic duoc theo doi
va ghi nhan nhiét @6 hang ngay bang nhiét ké dién
tir dé dam bao do chinh xac va 6n dinh.

2.4. Phuong phap xac d&inh cac chi tiéu

Trong sué6t qua trinh thi nghiém, cac chi tiéu
sinh ly va sinh truong ctia ca giong duoc theo doi
bao gém: TV 1é song, toc do tang truedong va tan so
ho hap. Ty 1é song ctia ca duoc xac dinh thong qua
viec dém so luong ca con song tai thoi diém két
thuc thi nghiém, sau d6 quy déi thanh phan tram
so voi sO lwong ca ban dau theo cong thic:

Ty le song (%) = (SO ca song cudi ky/So ca
ban dau) x 100.

bé danh gia hiéu qua tang truéng, toc do tang
truong dac trung (Specific Growth Rate — SGR)
duoc tinh theo ca hai chi so: Chiéu dai va khoi
luong. Cong thire tinh SGR theo chiéu dai duoc thé
hién nhu sau:

SGR (chiéu dai, %/ngay) = 100 x (In Lt-1n L) /t

Tuong tu, toc do tang treong theo khdéi lwong
duoc tinh bang:
SGR (khéi lwong, %/ngay) = 100 x (In Wt-1n W) /t

Trong do: L, va W, 1a chiéu dai (mm) va khoi
luong (mg) trung binh ctia ca & thoi diém bat dau
thi nghiém, Lt va Wt 1a gia tri twong tGng tai thoi
diém két thuc, t 1a s6 ngay thi nghiém.

Tan s6 ho hip duoc xac dinh bang phuong
phap quan sat truc tiép bang mat thuong, thong
qua viec dém s6 lan dong mé ndp mang cua ting
ca thé trong vong 1 phut. Qua trinh nay duoc thuc
hién trong diéu kién anh sang 6n dinh, & khoang
cach gan va do cung mot nguoi thuc hién nham
dam bao tinh nhat quan gitra cac 1an quan sat. Chi
tiéu nay phan 4anh hoat dong ho hap va muc do
stress sinh ly ctia c4 du6i anh hudng ctia cac yéu
t6 moi truong.

Sau khi hoan tat viéc thu thap cac chi tiéu sinh
truong, sinh ly va stic khoe, mau ca duoc c6 dinh
trong dung dich formalin 4% nham bdo quan ciu
truc mo6 phuc vu cho phan tich hinh thai xuong.

bé danh gia su phat trién va bién dang trong hé
xuong, quy trinh nhuém xuwong toan bo duoc ap
dung theo phuong phap cai tién ctia Taylor va Van
Dyke (1985) [14], v&i cac budc xit ly hoa hoc
nham lam ro cac thanh phan sun va xuong cta
mau vat. Truoc tién, mau duoc ngam c6 dinh trong
formalin t6i thiéu 24 gio, sau d6 xtt Iy so bo bing
ethanol va nuoc cat dé loai bo chat co dinh du va
lam mém mo. Tiép theo, ca dugc nhudém sun bang
dung dich alcian blue (20 mg alcian blue trong hon
hop gém 70 ml ethanol 95% va 30 ml axit acetic),
nhdm lam ndi bat cac ciu tric sun chua c6t hoa.
Sau d6, mau duoc chuyén qua cac dung dich
ethanol va KOH @€ khir nuoc va lam trong mo
mém, dong thoi ho tro loai bé sic t6 ty nhién bang
hon hop hydrogen peroxide 3% va KOH 1% theo ty
le thé tich 1: 9. C4 duoc tiép tuc nhuom thanh phan
xuong bang dung dich alizarin red S, gitip phan biét
ro phan xuong da cot héa. Sau cac budc nhudm,
mau duoc trung hoa trong KOH va 1am trong bang
cach chuyén dan qua cac néng do glycerol két hop
voi KOH: Pau tien 2 gio trong hon hop 40% glycerol
va 60% KOH 1%, sau do 6 gio trong 70% glycerol +
30% KOH 1%. Cuéi cung, mau duoc luu gitr 1au dai
trong dung dich glycerol nguyén chat 100% dé bao
quan hinh thai r6 nét phuc vu cho phan tich dinh
tinh va dinh luong cac di tat xuwong.

Sau khi két thuc thoi gian thi nghiém thi ca
duoc chuyén sang thoi gian nuéi phuc hoéi. Thoi
gian nuoi phuc hoi duoc hiéu 1a giai doan nuodi sau
khi két thuc thi nghiém, trong d6 toan bo ca thi
nghiém dugc dua vé diéu kién moi truong toi vu
(nhiet do 27 - 28°C, néng do NH; = 0 ppm) nham
theo do6i kha nang phuc héi sinh ly va ty lé song
sau stress.

2.5. Xtz ly s6 liéu

Dit liéu thi nghiém duoc phan tich bang SPSS
22 va Excel 2013. Phan tich phuong sai hai nhan to
(Two-way ANOVA) duoc st dung dé danh gia anh
huong ctia nhiét do va ammonia. Khi cé su khac
biét c6 y nghia (P < 0,05), kiém dinh Duncan duoc
ap dung dé so sanh gitta cac nghiém thirc. Két qua
duoc trinh bay duéi dang trung binh + do léch
chuian (Mean + SD).
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8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia nhiét d6 va ammonia 1én
ty & sdng va sinh truéng

Két qua & bang 1 cho thay, ty lé song cua ca
hong My giai doan giong giam dang ké khi nhiét
do va ndéng do ammonia tang. O mtc nhiet do 27 -
28°C, ty le song giam tir 90,0 + 11,55% (NH; 0
ppm) xuéng 55,0 + 10,00% (NH; 0,31 ppm), twong
ung giam 35,0%. Tai nhiet do 30°C, ty lé song
giam tir 80,0 + 16,33% (NH; 0 ppm) xudng 50,0 +
11,55% (NH; 0,31 ppm), giam 30,0%. Trong khi do,
& muc 32°C, ty 1é song giam tir 70,0 + 11,55% (NH,

0 ppm) xu6éng 50,0 + 11,55% (NH, 0,31 ppm),
tuong tng giam 20,0%. Phan tich phuong sai hai
yéu t6 cho thdy, nhiét do c6 anh huéng ro rét dén
ty le song (P < 0,0001), trong khi ammonia cting
anh huong dang ké (P = 0,004). Tuong tac gitta 2
yéu to khong c6 y nghia thong ké (P = 0,252), cho
thay moi yéu to tac dong doc 1ap, nhung két hop
lai c6 thé lam tang téng muc do stress. Két qua
thong ké khang dinh rang nhiét do va ammonia
déu lam giam ty lé song ctia ca, dac biét khi &
muc nhiét do cao hoac nong d6 NH, 16n hon 0,03
ppm.

Bang 1. Ty lé song giong c4 hong My & cAc mirc nhiét 4o va néng do ammonia khac nhau

Nhiét do Noéng ¢ ammonia (ppm)
Q) 0 0,02 0,03 0,19 0,23 0,31
27-28 90,0 £11,55 | 85,0+19,15 | 75,0+19,14 | 75,0+ 10,00 | 70,0+ 11,55 | 55,0 + 10,00
30 80,0 £16,33 | 80,0+16,33 | 75,0+10,00 | 70,0+ 11,55 | 60,0+16,33 | 50,0+ 11,55
32 70,0 £11,55 | 65,0 +10,00 | 60,0+16,33 | 55,0+30,00 | 50,0 +11,55 | 50,0 + 11,55
Phan tich ANOVA Nhiét do Ammonia Nhiét d6 x ammonia
Giatri P <0,0001 0,004 0,252

Ty le song 1a chi tiéu sinh hoc quan trong
phan anh kha nang thich nghi cia cé4 giong trudc
cac bién dong moi truong. Két qua thi nghiém cho
thay, ca nhiét do va nong do ammonia déu anh
huong dang ké dén ty lé song cta ca hong My,
trong d6 nhiét do 1a yéu t6 c6 tac dong manh hon
(P < 0,0001) so voi ammonia (P = 0,004). Su tuong
tac gitta hai yéu t6 khong co6 y nghia thong ke (P =
0,252), cho thay anh huwong cht yéu mang tinh doc
lap. Cu thé, khi nong @0 NH, ting tir 0 lén 0,31
ppm, ty 1é song giam tir 90,0% xudéng 55,0% & 27 -
28°C (giam 35,0%), tir 80,0% xudng 50,0% & 30°C
(giam 30,0%) va ttr 70,0% xuong 50,0% & 32°C (giam
20,0%). Nhu vay, du miac nhiét d6 cao hon lam
giam stic dé khang, muc suy giam ty 1é song do
ting ammonia van thé hién ro, dac biet & nhom
nhiét do thap hon. Nhiét do cao khong chi lam
tang toc do trao doi chat ma con thuc ddy khuéch
tan NH; vao mau ca qua mo6 mang, dang co6 doc
tinh cao nhat ctia ammonia [3, 15 - 17], gay r6i loan

thdm thau, suy gidam ho hap va chuc nang gan,
than [18, 19]. Khi két hop voi nong do NH, > 0,23
ppm, dac biét tai 32°C, ty 1é song chi dat 50,0%,
tiém can nguong nguy hiém. Két qua nay phu hop
V01 cac bao cao trudc do & cac loai ca bién nhu ca
chim vay vang [13], cobia [20], ca r6 phi [11] va ca
hoi [21]. Do d@6, dé dam bao ty 1é song cao trong
giai doan wong giong ca hong My, can duy tri
nhiét d0 nuéc khong vuot qua 30°C va ndéng do
ammonia khong ion héa NH; dudi 0,03 ppm. Day
la nhitng nguong an toan cé thé ap dung trong
thuc té san xuat giong, dic biét trong boi canh moi
treong ngay cang bién dong do tac dong cua bién
d6i khi hau.

Két qua theo doi ting truong (Bang 2) cho
thay, nhiét do co anh huong ro rét dén ca chiéu dai
(P = 0,013) va khoi lwong (P = 0,001) cudi cing ctia
ca giong. O muc nhiét do 27 - 28°C va ndng do
ammonia 0 ppm, ca dat chiéu dai két thuc 43,00 +
3,00 mm va khoi lwong 0,82 + 0,02 g cao nhat trong
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cac nghiém thite. Khi nhiet do ting lén 32°C, chiéu
dai két thuc gidm con 36,00 £ 0,01 mm va khoi
luong con 0,47 + 0,01 g & nong do NH; = 0,31 ppm.
So v6i nhom doi chung, chiéu dai giam 7,00 mm
(twong duong 16,3%) va khoi luong giam 0,35 g
(twong duong 42,7%). Vé toc do tang truong dac
trung, SGR theo chiéu dai (SGR - CD) giam ttr 1,49
+ 0,58%/ngay (27 - 28°C, 0 ppm) xuéng 0,02 +
0,01%/ngay (32°C, 0,31 ppm), giam t6i 98,7%.
Tuong tu, SGR theo khoi lwong (SGR - KL) giam tir
4,82 + 0,18%/ngay xuong 0,24 + 0,19%/ngay, twong
tng giam 95,0%. Anh huoéng ctia néng do ammonia
riéng 1é thé hién ro doi voi khoi lwong (P < 0,0001)
va SGR - KL (P < 0,0001), nhung khong dang ké
doi voi chiéu dai (P = 0,433) va SGR - CD (P =
0,414). Tuong tac gitta nhiét do va ammonia khong
c6 y nghia thong ké & tat ca chi tiéu sinh truong (P
> 0,05). Nhu vay, két qua cho thdy, nhiét do 1a yéu
to chi phoi manh dén sinh trudng chiéu dai, trong
khi ammonia tac dong ro hon dén khoi luong va
hiéu suat tang trudng theo khoi luong. Diéu kién
ly tuéng duoc ghi nhan tai 30°C va NH; = 0 ppm,
voi SGR - KL dat 4,44 + 0,01%/ngay, trong khi diéu
kién khic nghiét nhat (32°C va 0,31 ppm) cho SGR
- KL thap nhat, chi 0,24 + 0,19%/ngay.

Két qua nghién ctu cho thay, nhiét do va
nong d6 ammonia déu anh huéng dang ké dén
sinh truéng ctia ca hong My giai doan giong,
trong d6 nhiét do chi ph6i manh chiéu dai (P =
0,013) con ammonia anh hudéng ro dén khoi lwong
va SGR - KL (P < 0,0001). O diéu kién t6i uu (27 -
28°C, 0 ppm NH,), ca dat chiéu dai 43,00 + 3,00
mm, khoi luong 0,82 + 0,02 g, SGR - KL 4,82 +
0,18%/ngay. Trong khi do, & nghiém thic khac
nghiét nhat (32°C, 0,31 ppm NH,), cac gia tri nay
lan luot gidm con 36,00 + 0,01 mm (twong tng
16,3%), 0,47 + 0,01 g (tuong tng 42,7%) va 0,24 +
0,19%/ngay (tuong tmg 95,0%). Co ché tac dong
pht hop véi ly thuyét sinh ly hoc: Nhiét do anh
huéng trao ddi chat co ban [3, 17, 19], con
ammonia gay tén thuong gan va gidm hap thu
dinh duong [5, 18]. Mac du khong co tuong tac
thong keé ro rét, t6 hop nhiét do cao va NH, > 0,31
ppm van lam gidm manh tang truong, ty lé song
va nhip ho hap. Do d6, dé t6i vu sinh truong, can
duy tri nhiét do trong khoang 27 - 30°C va NH; <
0,03 ppm. Két qua nay twong dong voi cac nghién
ctru trude trén ca chim vay vang [13], c4 héi [21],
caro phi [11] va ca bop [20].

Béng 2. Anh hudng ctia nhiét do va ammonia dén sinh truéng c4 héng My giai doan giéng

Thong s6 | Nhiet do Néng d6 ammonia (ppm)
danh gia O 0 0,02 0,03 0,19 0,23 0,31
Chicu daiban | 27-28 14000 | o 77135 904 2.77(35.90 + 2.77| 35,90 + 2,77 [35.90 + 2.77| 35,90 + 2,77
dau (mm) /30/32
Khoi lwong | 27-28
. + + + + + +
ban dac (@) | /3032 | 046+ 0.09 | 046+0,09 | 0,460,090 | 0464009 | 0,46:+0,09 | 046+ 0,09
27-98 43,00+ 3,00 42,00 + 4,36 40,33 + 1,15| 39,67 + 1,53 |39,67 + 3,51| 38,67 + 2,31
Chiudaiket | o 11539, 58141,00+ 4.36 40,00 + 5.20| 39,00 = 5,20 [38,33 + 2,08| 36.33 = 0,58
thuc (mm)
32 139,00+ 5,20 38,67 + 3,06 38,00 + 1,00| 37,00 + 1,00 |36,00 = 0,01 36,00 + 0,01
27-28 | 0,82+0,02 | 0,73+0,01 | 0,64 0,01 | 0,58+0,01 | 0,54+ 0,01 | 0,50 = 0,01
Khoi luong k€t| 501 79 001 | 071+ 0,03 | 0,60+ 0,08 | 0,57+ 0,01 | 0,52+ 0,01 | 0,50+ 0,03
thuc (g)
32 | 0,76+0,03 | 0,70+ 0,06 | 0,59+0,01| 0,56=0,01 | 0,51+0,01| 0,47 = 0,01
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27-28 | 1,49+0,58 | 1,28+0,89 | 0,97+ 0,24 | 0,83+ 0,32 | 0,81+0,74 | 0,61+0,51
SGR- D 30 | 1,37+1,11 ] 1,07£0,92 | 0,86+1,05 | 0,64+1,07 | 0,54+ 0,46 | 0,10+ 0,13
(%/ngay)
32 | 0,64+1,07 | 0,60+0,65 | 0,47+0,22 | 0,25+0,23 | 0,02+0,01| 0,02+ 0,01
27-28 | 4,82+0,18 | 3,85+0,13 | 2,71+ 0,17 | 1,86+ 0,06 | 1,28 +0,13 | 0,71+0,06
SGR.KL 30 | 444+0,01 | 3,91+0,37 | 3,00+098 | 1,73+0,11 | 1,07+0,04 | 0,65 = 0,57
(%/ngay) 32 | 4,16+0,33 | 3,42+0,65 | 2,04+0,08 | 1,57+0,01 | 0,90+ 0,13 | 0,24 0,19
Phan tich ANOVA Nhiét o Ammonia Nhiét 6 x ammonia
Chiéu dai Gia tri ciia P 0,013 0,433 0,513
Khoi luong Giatricta P 0,001 <0,0001 0,578
SGR-CD Gié tri ctia P 0,011 0,414 0,517
SGR-KL Gié tri ctia P <0,0001 <0,0001 0,708

3.2. Anh huong ctia nhiét do va ammonia lén
tan s6 ho hdp

Két qua theo doéi tan s6 ho hap (Bang 3) cho
thay, ca nhiét do, nong do ammonia va tuong tac
gitta 2 yéu t6 déu anh huong cé y nghia thong ké
dén hoat dong ho hdp cta ca (P < 0,0001). O
nghiém thic d6i chimg (27 - 28°C va 0 ppm NH.,),
tan s6 ho hap do duoc 1a 109,00 + 1,73 lan/phut.
Khi nhiét do tang lén 32°C tai cing nong do
ammonia 0 ppm, chi s6 nay tang léen 124,00 + 2,65
lan/phat, twong tng ting 13,76%. Vé anh huodng
clia ammonia, tai nhiét do 27 - 28°C, khi néng do

NH, tang tit 0 1én 0,31 ppm, tan s6 ho hap ting tir
109,00 + 1,73 1en 146,00 = 1,00 1an/phut, teong tmg
tang 33,94%. O mtic nhiét do 32°C, cung voi su gia
taing NH; tir 0 1én 0,31 ppm, tan s6 ho hap ting ti
124,00 + 2,65 len 157,33 + 5,13 lan/phut, tang
26,05%. T hop diéu kién khac nghiét nhat (32°C
va 0,31 ppm NH,) ghi nhan gia tri tan s6 ho hap
cao nhat: 157,33 + 5,13 lan/phut, tang 44,32% so
voi nghiém thirc doi ching (27 - 28°C, 0 ppm). Su
gia ting nay phan anh tinh trang stress ho hap
nghiém trong va hiéu tng cong hudéng gitta nhiét
d0 cao va doc tinh ammonia.

Bang 3. Tan s6 ho hap (Ian/phit) ciia ca hong My giai doan giéng
& cac murc nhiét va ndng d6 ammonia khac nhau

Nhiét Nong do ammonia (ppm)
do (°C) 0 0,02 0,03 0,19 0,23 0,31
27-28 | 109,00+1,73 | 124,00+1,00 | 130,33+ 0,58 | 134,33+ 1,53 | 139,67 + 2,08 | 146,00 + 1,00
30 110,33+ 1,53 | 126,00 +1,00 | 132,00+ 1,00 | 134,33 + 2,08 | 140,67 = 1,53 | 147,00 + 1,00
32 124,00+ 2,65 | 130,00+2,65 | 134,00+1,73 | 135,67+ 0,58 | 143,33 + 1,15 | 157,33 £ 5,13
Phan tich ANOVA Nhiét do Ammonia Nhiét d6 x ammonia
Giatri P < 0,0001 <0,0001 <0,0001
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Tan so ho hap 1a chi tiéu sinh ly nhay, phan anh
muc do stress ctia ca khi tiép xtc véi diéu kién bat
loi [15, 16, 19]. Két qua nghién cttu cho thay, ca
nhiét do, nong d0 ammonia va tuong tac gitta ching
déu anh hudéng co6 y nghia dén tan s6 ho hap caa ca
hong My (P < 0,0001). Cu thé, khi nhiét do tang tir
27 - 28°C len 32°C (NH, = 0 ppm), tan s6 ho hap
taing tir 109,00 + 1,73 lén 124,00 + 2,65 lan/phut
(tang 13,76%). Khi NH, tang tit 0 lén 0,31 ppm & 27 -
28°C, chi s6 nay tang 33,94%; con & 32°C, ting
26,05%. T6 hop diéu kién khac nghiét nhat (32°C +
0,31 ppm NH,) cho gia tri cao nhat: 157,33 + 5,13
lan/phut, tang 44,32% so voi doi ching. Su gia ting
nay phan anh hiéu tng cong hudéng ro rét ctua
stress nhiét va doc tinh NH,, gy roi loan trao doi
khi va diéu hoa noi mai [3, 16, 17, 19]. Viéc gidm sat
tan so6 ho hap co thé giap phat hién sém stress va
diéu chinh kip thoi diéu kién nuoi [18, 21].

3.3. Anh hudéng ctia nhiét d6 va ammonia lén
cdu trac xueong

Phan tich cau truc xuwong ca hong My sau thi
nghiem (Bang 4) cho thay, khong phat hién di tat
hay bién dang ro rang & tat ca nghiém thtec, bat ké
nhiét do (27 - 32°C) hay nong do NH, (0 - 0,31
ppm). Diéu nay cho thay, thoi gian phoi nhiém
trong nghién ctru c6 thé chua da dai dé gay anh
huéng dén qua trinh khoang hoa xuong, hoic hé
xuong ¢ giai doan giong da da 6n dinh dé chong
chiu stress moi truong. Tuy nhién, cac tén thuong
tiém 4n & cadp mo hodc co quan khac nhu mang,
gan, than van c6 thé xay ra, do NH; c6 i luc cao
voi cac mo nay [6, 17, 18]. Do d6, can nghién ctru
sau hon & ca4p do mo hoc va mé rong sang cac giai
doan phat trién som hon dé lam ro anh huong tich
lay ctia stress moi trueong.

Béng 4. C4u tric xuwong cia giéng ca hong My & cac mirc nhiét do va ndng d6 NH; khac nhau

NH, Nhiét do (°C)

(ppm) 28 30 32
0

0,02

0,03
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0,19

0,23

0,31

3.4. Kha niing phuc héi ctia ca gidng sau giai
doan thi nghiém

Két qua theo doi ty lé song sau giai doan phuc
hoi trong diéu kién moi truong toi wu (nhiet do 27 -
28°C, NH; = 0 ppm) cho thdy, mirc do hoi phuc cia
ca hong My (Bang 5) phu thuéc ro rét vao mic do
stress ma ca da trai qua truoc do. O nhom d6i
chimg (27 - 28°C, 0 ppm NH.,), ty lé song sau 5
ngay phuc hoéi dat 95,00 + 12,25%. Tuy nhién, & cac
nhom cé timg tiép xtic véi ammonia 0,02 ppm va
0,03 ppm tai cting mttc nhiét do, ty lé song lan luot
giam con 35,00 + 15,50% va 20,00 + 12,50%, mac du
cac ca thé nay duoc dua tré lai diéu kien ly tuong.
bang chu y, déi voi cac nghiém thic c6 nong do
ammonia tir 0,19 ppm tré 1én, ca khong con song
dén thoi diém két thuc giai doan phuc héi. Cu thé,
& nhiet do 27 - 28°C, ca chi duy tri su s6ng trong 10
ngay tai nong do 0,19 va 0,23 ppm, 8 ngay tai 0,31
ppm. Tai 30°C, thoi gian song kéo dai 10 ngay
(0,03 ppmy), 9 ngay (0,19 va 0,23 ppm), 8 ngay (0,31
ppm). Dac biét, & muic nhiét do cao nhat (32°C),
thoi gian song sau khi chuyén vé moi truong sach
chi con 8 ngay (0,03 ppm), 7 ngay (0,19 ppm), 5

ngay (0,23 va 0,31 ppm). Két qua nay cho thay, ca
da chiu tén thuong sinh ly nghiém trong khi bi
phoi nhiém ¢ cac nghiém thic nhiét do cao va
ammonia > 0,19 ppm, vuot qua kha nang ty phuc
hoi. Viec chuyén vé diéu kién t6i vu sau d6 khong
con du dé dao nguoc cac tén thuong truoc dd, dac
biet 1a khi stress xay ra déng thoi do nhiét do cao
va doc tinh ammonia vuot nguong sinh ly chiu
dung.

Kha nang phuc hoi ctia ca hong My sau stress
chi hiéu qua trong diéu kién chiu tac dong nhe (27
- 28°C, 0 ppm NH,, ty lé song phuc hoi dat 95%).
Khi timg tiép xuc voi 0,02 - 0,03 ppm NH,, ty lé
song sau phuc héi gidm con 20 - 35% va & mic >
0,19 ppm NH,, c4 khong thé song dén cudi giai
doan phuc hoi. Bac biét, nhém 32°C két hop véi >
0,23 ppm NH, chi song thém trung binh 5 ngay
cho thay, ton thuong khong thé hoi phuc. Két qua
nay phu hop véi két qua nghién cttu ctia Guo va cs
(2023) [18], Oliveira va cs (2008) [19] va Ip va cs
(2001) [15], Ip va Chew (2010) [16], khang dinh
can duy tri moi truong 6n dinh, tranh stress vuot
nguong dé dam bao chat luong ca giong.
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Bang 5. Ty lé sdng ctia giong c4 hong My sau giai doan nuéi phuc hoi

612}2’%) 0 0,02 0,03 0,19 0,23 0,31

27-28 | 95,00+12,25 | 35,00+15,50 | 20,00+ 12,50 | - (10ngay) | - (10 ngay) | - (8 ngay)
30 60,00 £ 15,00 25,00+ 7,00 - (10 ngay) - (9 ngay) - (9 ngay) - (8 ngay)
32 40,00 + 10,45 15,50 + 5,00 - (8 ngay) - (7 ngay) - (5 ngay) - (5 ngay)

Dua trén két qua nghién ctru, can mé rong cac
huéng nghién cttu chuyén sau nhim hiéu ro hon
tac dong moi truong dén chat luong ca giong bién.
Trudc tién, nén phan tich mo hoc cac co quan nhu
mang, gan, than dé xac dinh co ché tén thuong do
nhiét do va ammonia [18, 19]. Dong thoi, theo doi
dai han sau stress sé gitp danh gia kha nang hoi
phuc va hau qua lau dai. Viéec mé rong nghién ctru
trén céc loai ca bién khac (ca chim, ca mu, ca bop)
sé giup xay dung khuyén nghi chung thich tng
bién d6i khi hau [13, 20]. Ngoai ra, tng dung chi
thi sinh hoa (ALT, AST, cortisol) sé ho tro danh
gia stress & cap té bao [3, 17, 22]. Cudi cung, nén
tht nghiém b6 sung vitamin, khoang va probiotic
dé tang sic dé khang [2, 18]. Nhitng dinh huéng
nay gop phan nang cao chat luong giong va hiéu
qua san xuat bén ving.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Ca 2 yéu to nhiét do va néng do ammonia
khong ion héa (NH,) déu anh huong ro rét va doc
lap dén chat luong c4a hong My giai doan giong.
Trong d6, nhiét @6 > 32°C va néng do NH, > 0,19
ppm, dic biet khi két hop 1a cac diéu kien khong
phu hop, gay suy giam dang ké ty lé song (con
50,0%), ttc ché tang truong (SGR - KL chi 0,24 +
0,19%/ngay) va tang tan s6 ho hap dén muc cao
(157,33 + 5,13 lan/phut). Nhitng t6 hop nay con
lam giam kha nang phuc hoéi sau stress, voi ca chi
song thém 5 - 8 ngay, cho thdy, tén thuong sinh ly
khong hoi phuc.

Nguoc lai, diéu kién t6i wu duoc xac dinh
trong nghién ctru 1a 27 - 30°C két hop voi NH; <
0,03 ppm, trong d6 ca dat ty lé song cao (> 75%),
sinh trudng tot (SGR - KL > 4,44 + 0,01%/ngay) va

hoat dong ho hap 6n dinh. Du khong ghi nhan di
tat xuong ro rét, cac ton thuong tiém 4n & cap mo
nhu gan, than hodc mang van can duoc nghién ctru
chuyeén sau hon trong cac giai doan ti€p theo.

4.2. Kién nghi

Duy tri nhiét do nwéc khong qua 30°C va
nong do NH, dudi 0,03 ppm trong giai doan wong
giong ca hong My dé giam thiéu stress sinh ly.
Can theo doi thuong xuyén tan s6 ho hap dé phat
hién sém dau hiéu bat thuong, déng thoi tién
hanh nghién cttu moé hoc va thit nghiém cac bién
phap bé tro nhu vitamin, khoang chat va probiotic
nhim ting cuong stcc dé khang. Ngoai ra, nén mé
rong nghién cttu trén cac loai ca bién khac dé xay
dung huéng dan ky thuat thich ¢ng véi bién ddi
khi hau.
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EFFECTS OF TEMPERATURE AND AMMONIA ON GROWTH, SURVIVAL RATE, RESPIRATORY
RATE AND DEFORMITY RATE OF JUVENILE RED DRUM (Sciaenops ocellatus)

Ngo Van Manh!, Le Minh Hoang'
!Institute of Aquaculture, Nha Trang University
Summary

This study aimed to evaluate the individual and combined effects of temperature (27 - 28°C, 30°C,
32°C) and un-ionized ammonia concentrations (NH;: 0; 0.02; 0.03; 0.19; 0.23; 0.31 ppm) on the
quality indicators of juvenile red drum (Sciaenops ocellatus). Fish were monitored for survival
rate, growth (length, weight, specific growth rate - SGR), respiration rate, skeletal deformities,
and recovery ability after exposure. Results showed that survival dropped from 90.0 + 11.55% (27 -
28°C, 0 ppm) to 50.0 + 11.55% (32°C, 0.31 ppm). Final length decreased from 43.00 + 3.00 mm to
36.00 £ 0.01 mm (a 16.3% reduction) and weight declined from 0.82 + 0.02 g to 0.47 = 0.01 g (a
42.7% reduction). Respiration rate increased from 109.00 + 1.73 to 157.33 £ 5.13 breaths/min,
equivalent to a 44.32% increase. SGR based on weight dropped significantly from 4.82 + 0.18%/day
to 0.24 £ 0.19%/day (a 95.0% decrease). No visible skeletal deformities were observed across
treatments. However, fish exposed to temperatures > 30°C and NH; concentrations > 0.19 ppm
did not survive the recovery phase. The study identifies optimal nursery conditions as 27 - 30°C
with NH; levels below 0.03 ppm. These findings provide a scientific foundation for refining
hatchery protocols and improving environmental management strategies under climate change
conditions.

Keywords: Red drum, temperature, ammonia, juvenile fish, climate change.
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NGHIEN CUU CAP KHi BANG ONG VENTURI VAO
BE BUN HOAT TiNH THEO ME BE XU LY
NUOC THAI SINH HOAT

Phan Xuan Loil, Nguyén Truong Thanh?, Kim Lavane?”
! Hoc vién cao hoc, Khoa Moi truong va Tai nguyén thién nhién, Truong Pai hoc Can Tho
? Khoa Moi trurong va Tai nguyén thién nhién, Truong Pai hoc Can Tho
"Email: klavane@ctu.edu.vn
TOM TAT
Muc dich ctia nghién ctru nham danh gia kha nang cung cap oxy cta ong venturi két hop bo tron
cho céc vi sinh vat (VSV) trong qua trinh xtt ly sinh hoc hiéu khi dang sinh truéng lo limg dé loai
b6 TSS, chat hitu co va dinh dudng trong nuoc thai sinh hoat. M6 hinh thi nghiém gom 2 bé st
dung thung phuy nhira HDPE c6 thé tich lam viéc 1a 60 L va duoc van hanh theo mé voi thoi gian
leu nuoc 1a 5,5 gio. Thi nghiém duoc tién hanh song song véi 2 dang cdp khi gom: Ong venturi
két hop voi bo tron va suc khi qua thanh sti bot vao mdi bé. Thi nghiém dau duoc tién hanh dé
danh gia hiéu qua hoa tan oxy vao trong nudc. Sau do, hai kiéu cap khi duoc 4p dung dé cung cap
oxy cho hai mé hinh bé bun hoat tinh da dwoc nuéi cdy VSV 6n dinh. Két qua thi nghiém cho
thdy, hiéu suat xt Iy TSS, chat hitu co va chat dinh duong ctia 2 m6 hinh twong duong nhau. Hieu
suét loai b6 COD va BOD; dat khoang 80% va NH,* dat khoang 90%. M6 hinh céap vi bong khi
bang 6ng venturi két hop bo tron cé hiéu suit loai bé TSS thap hon kiéu suc khi truyén thong.
Nhin chung, nong do6 trung binh ctia TSS, COD, BOD;, NH,*N, NO;-N, PO,* trong nudc thai sau
xt ly 1an luot 1 26,7 + 4,2 mg/L va 18,3 + 5,8 mg/L, 36,7 + 15,5 mg/L va 34,3 + 11,5 mg/L, 24,0 +
6,5 mg/L va 21,1 + 5,1 mg/L, 1,4 + 0,11 mg/L va 1,26 + 0,05 mg/L, 6,26 = 0,74 mg/L va 6,07 +
1,44 mg/L, 2,9 + 0,3 mg/L 3,0 + 0,37 mg/L déu dat quy chuin x4 thai loai A theo QCVN
14:2008/BTNMT. Tir két qua nghién cttu cho thdy, 6ng venturi két hop véi bo tron dé cap oxy
vao hé thong bun hoat tinh xtt Iy nuodc thai.

Tt khéa: Bun hoat tinh, hiéu suat xir Iy, nuoc thai sinh hoat, éng venturi, vi bong khi.

1. DAT VAN BE

Qua trinh bun hoat tinh la phuwong phap x ly
sinh hoc hiéu khi duoc ap dung rong rai dé xu ly
nuoc thai sinh hoat va céong nghiép & cac nudc
phat trién va dang phat trién. Cac bé bun hoat tinh
thuong duoc ap dung trong cac hé thong xit ly
nuoc thai dé loai bo cac chat hiru co va dinh dudéng
vi mang lai hiéu suit cao va than thién véi moi
truong. Do VSV hiéu khi 1a nhan t6 chinh dé
chuyén hoa va loai bo chat 6 nhiém trong qua
trinh bun hoat tinh, nén vin dé cung cap day da
oxy va cac chat dinh duong can phai duoc dam
bao. Nhitng yéu t6 nay sé anh huong truc ti€p
hodc gian ti€p dén su sinh trudng va phat trién cta
VSV va do @6 sé anh huong dén hiéu suat loai bo
cac chat 0 nhiém trong nuoc thai. Nhiéu nghién
ctru cho thdy, oxy sé la yéu to gioi han cho VSV

thuc hién qua trinh ho hép hi€éu khi néu trong
nuoc thai c6 day da chat hitu co va cac duong chat
[1]. Trong cac bé bun hoat tinh, qua trinh suc khi
vita cung cap oxy cho cac VSV trong hé thong vira
tao su khudy tron hon dich trong bé dé duy tri
trang thai lo Ittng ctia cac VSV [2].

Oxy déng mot vai tro quan trong trong qua
trinh trao ddi chat ctia cac sinh vat hiéu khi. Nhiéu
phuong phap cung cip oxy khac nhau da duoc ap
dung rong rai nhu: Khudy tron co hoc, théi khi,
hoac nén khi qua cac dia phan phoi. Thong
thuong, cac thiét bi khudy tron co hoc co6 chi phi
bao tri co khi va tiéu thu nang luwong cao nén co
chi phi van hanh lon va khong hiéu qua kinh té
[3]. Theo Gu va cs (2023) [4], Levitsky va cs
(2022) [5], nang luong tieu thu dé cap khi vao
cong doan xit ly cap 2 bang bé sinh hoc do6i véi
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nudc thai cong ranh st dung cac phuong phap théi
khi nén qua dia phan phoi khi truyén thong chiém
khoang trén 50% nang luwong tiéu thu toan hé
thong xir ly.

Vi bong khi (microbubble) gan day thu hut su
chd y ctia cac nha nghién cttu trong trong linh viec
xtr ly moi truonmg [6]. Vi bong khi co dac diém bé
mat riéng lon va khuéch tan trong nudc nén tang
cuong hiéu quéa truyén khoi clia oxy vao trong
nudc. Theo Nguyén Hiru Nghia va cs (2022) [7], vi
bong khi cho thdy do ndi thap so véi cac bong khi
l6n nén oxy hoa tan vao trong nudc hiéu qua hon.
Céc vung thi€u oxy & day ho duoc duy tri oxy hoa
tan & nong do lon hon 6 mg/L trong khi cap vi
bong khi [8]. Xiao va cs (2021) [1] két luan rang,
stt dung siéu vi bong khi (nanobubbles) cung cap
oxy vao hé thong bun hoat tinh da tac dong dén
cau trac phan bo VSV va tich cuc nang cao hiéu
qua xtt ly chat hiru co va dinh duong.

Phuong phap thuy dong lwc hoc dugc cho la
tao duoc vi bong khi da duoc nghién ctru va phat
trién trong thoi gian qua gém: Thiét bi tao dong
Xody xoan Oc, thiét bi phun tia, by gidm ap, ong
venturi, voi phun, hodc loai mang x6p 16 rong siéu
nho [2, 9-11]. Trong do6, dang 6ng venturi dugc st
dung trong nhiéu nghién ctru dé tao vi bong khi
[12 - 14].

Ong venturi duoc biét dén nhiéu trong thuy
luc dé khao sat viec giam 4p suat khi nuoc di qua
doan that. Sy gidm 4p suat sé tao luc hat khong
khi ttr bén ngoai vao. Muc tiéu ctia nghién ctru nay
la stt dung 6ng venturi va 6ng tron dang xoan 6c
tao vi bong khi cép vao bun hoat tinh dé xt ly nuéc
thai sinh hoat. Két qua cta nghién ctru sé gop
phan lam co s& khoa hoc vé kha nang ap dung vi
bong khi vao qua trinh xtt ly sinh hoc hiéu khi
trong linh vye xr ly nuéce thai.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va mo hinh thi nghiém

Mo hinh nghién cttu duoc ché tao dua theo
nghién cttu ctia Aan va cs (2015) [15], Terasaka va
cs (2011) [13], Agarwal va cs (2011) [16]. Bé SBR
(SBR: Sequencing batch bioreactor) cé téng thé
tich 90 L (duong kinh xcao = 45 cm X 93 cm)
duoc 1am bang thung phuy nhua HPDE, trong d6
thé tich 1am viéc 60 L (Hinh 1). Hé thong cung cap
oxy d6i voi méi mo hinh bé SBR hoat dong doc

lap. M6 hinh déi ching duoc cap khi bing thanh
sui bot khi st dung may théi khi mini c6 cong suat
4,5 L/phat.

— May tho1 khi

Ong dinkhi

Omg din mude

Phao

I B |

Thanh siu1 bot khi

Mat dat
M aTG

Thiing chira nuée sqch
Hinh 1. So d6 m6 hinh thi nghiém cdp khi
béng thanh sti bot

Vi bong khi duoc tao ra bang cach st dung bo
venturi két hop bo tron kiéu canh xoan duogc diéu
chinh duya theo cac nghién ctu trudc day [12, 14,
17]. Cac bo phan chinh ctia mé hinh gom: May
bom, 6ng veturi, b6 tron canh xoidn. May bom
nuoc thai va luong khi hut vao hé thong duoc kiém
soat bang van kim tuong tmg voi luu luong nudce 6
L/phat va luu lwong khi 4,5 L/phut. B tron canh
xodn duoc thiét ké bang doan 6ng PVC @27 va ¢6
dinh canh xodn bing 14 nhom bén trong. So @6 mo
hinh thi nghiém va ong venturi duoc thé hién &
hinh 2.

Ong tron
Ong Venturi

r -
Chi tidt —my gre ==y |

Mat dat
0

Pau hat nuée ——
DPiéu phan phéi khi vao bé

Hinh 2. So @6 quy trinh mé hinh thi nghiém st
dung ong venturi két hop bo tron
2.2. Khao nghiém kha ning cung c4p oxy hoa tan
Oxy hoa tan 1a thong s6 quan trong dé danh
gia hiéu qua cta qua trinh khuéch tan oxy vao
trong nudc. Nghién ctu truoc day st dung thong
s6 DO dé danh gia hiéu qua hoa tan oxy vao trong
nuoc khi nghién ctru vé vi bong khi [18, 19]. Trong
nghién cttu nay, DO ciing dugc st dung lam thong

Thung chira nuée diu ra
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s6 chi hiéu qua ctia qua trinh trong méi hé thong
thi nghiém st dung nudc kénh ti€ép nhan nudc thai
sinh hoat c6 DO < 1,0 mg/L. Hai m6 hinh duoc
van hanh trong 3 ngay lién tuc voi cung loai nuwdc
kénh nap vao. Thoi gian thoi cap khi dién ra lién
tuc trong 4 gio. Oxy hoa tan trong bé duoc do tai 5
vi tri & cac do sau: 5 cm, 30 cm, 60 cm so voi mit
nudc trong bé.

2.3. Nudi cdy VSV

He VSV trong bé bun hoat tinh duoc ciy vao
bang cach st dung bun sinh hoc hiéu khi dugc thu
tai bé xir Iy sinh hoc hi€u khi ciia Nha may xir ly
nudc thai tip trung, Khu céng nghiép Binh Minh.
bé cho hé VSV nhanh 6n dinh, nuéc thai sinh hoat
c6 néong do BOD,, NH,, NO,, PO,* lan luot 1a 119
+ 4,2 mg/L, 12,3 + 0,65 mg/L, 0,56 + 0,1 mg/L,
2,23 + 0,23 mg/L, duoc bd sung vao bé nuodi cay
sau mo6i 5 gio thdi khi lién tuc. M6i mo hinh
nghién ctru tién hanh chay khéi dong 2 tudn nham
6n dinh hé VSV trong bé. Trong thoi gian khoi
dong mo hinh, néng do MLSS (Mixed Liquor
Suspended Solid) trong bé duwoc duy tri trong
khoang 4.500 — 5.000 mg/L, chi s6 SV30 la 350
mg/L, chi s6 SVI1a 75 mg/L.

2.4. Thi nghiém x ly nuéc thai sinh hoat
Bang 1. Chat lugng nudc thai sinh hoat dau vao va

giéi han cho phép
QCVN
14:2008/
Chi | Pon Két qua BTFIMT
tieu | vi (cotA)
' [20]
Trung |DPo léch
binh | chudn
pH - 7,25 0,05 6-9
BOD; | mg/L 115,7 11,1 30
COD |mg/L 221 244 75
TSS |mg/L 73,3 7,6 50
NH," [mg/L 12,7 2,4 5
NO; |mg/L 0,1 0,06 30
PO |mg/L| 411 | 0,78 6

Sau khi VSV thich nghi, nuéc thai sinh hoat
duoc nap vao mo hinh va tién hanh van hanh dinh
huéng thoi gian luu nuoc trong bé va danh gia su
6n dinh hé VSV trong chuyén hoa chat 6 nhiém

bang cach quan trac thong s6 pH, DO, COD, TSS
trong nudc thai sau xir ly.

Dé so sanh hiéu suét xit Iy cia 2 mo hinh,
ching duoc van hanh song song nhau véi cung
diéu kién nudc thai dau vao. Tinh chat nuodc thai
dau vao duoc trinh bay trong bang 1.

biéu kién va cac thong so6 van hanh cda hai
mo hinh dwoc duy tri twong duong nhau. Trong
do, tong thoi gian luu nudc trong moi mé van hanh
1a 5,5 gio, gdm 4 gio suc khi, 1 gio lang va 0,5 gio
xa nuoc sau xt ly theo khuyén nghi cuda
Tchobanoglous va cs (2003) [21] va két qua thi
nghiém dinh huong. Bang 2 thé hién thoi gian nap
nuoc, cap khi, lang va xa nudc. Mau nuoc thai sau
xtt Iy duoc thu thap bang 6ng dan nuéc thai dau ra
vao bé thung chtra. Thi nghiém duoc chia thanh 5
mé dé danh gia hiéu suat loai bo xtt Iy TSS, BOD,,
COD, NH,", NO;, PO,* trong nuoc thai ctia hai mo
hinh.

2.5. Phuong phap phan tich va xtr Iy s6 liéu

Cac chi tiéu 6 nhiém duoc do dac va phan tich
tai Phong thi nghiém Hoa ky thuat Moi truong,
Truong Pai hoc Can Tho. Phuong phap phan tich
cac thong s6 6 nhiém duoc thuc hién dua theo quy
chudn hién hanh. Cu thé, cac gia tri pH, nhiét do,
DO duoc do bang thiét bi do cam tay TOA
MM41DP va TOA DO31P. Chi tieu BOD; do bing
phuong phap Winkler cai tién [22]. Nong do COD
duoc xac dinh bang phuong phap Dicromate dun
hoan lwu kin [22]. Ham lwong TN, TP duwoc xac
dinh bang phuong phap SMEWW 4500-N va 4500-
P [22]. Chi tiéu TSS duoc xac dinh theo phuong
phap khoi luong theo TCVN 6625:2000 [23] (loc
bang gidy loc c6 kich thudc 0,45 pm réi sy & nhiét
do 105°C dén khoi luong khong déi).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha niing cung cidp DO

Oxy hoa tan 1a mot trong cac thong s6 van
hanh quan trong ctia cac hé thong xit ly nudc thai
bang phuong phap sinh hoc hiéu khi. Hinh 3 thé
hién néng do DO & cac do sau va vi tri khac nhau
trong bé chira nuoc thai duoc cap khi bang 6ng
venturi két hop bo tron. Nong do DO ting lén theo
thoi gian cap khi va dat gia tri 6n dinh sau khoang
1,5 gio. Két qua thi nghiém cho thiy, tai vi tri
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trung tam, nong do6 DO tai 16p nudc bé mat co gia
tri cao hon so véi 2 16p nudc sau hon dwoc khao
sat. Xu huéng néi lén ctia bong bong khi c6 thé
lam han ché su hoa tan oxy trong 16p nudc sau so
voi 16p nuoc bé mat. Tuy nhién, néong do DO do
duoc & day bé dat gia tri trung binh khoang 7,0
mg/L. Két qua nay cho thay, 6ng venturi cé thé da
tao ra cac vi bong khi khuéch tan trong lop nudc
gan day bé. Theo Wu va cs (2022) [14], st dung
ong venturi thi DO dat duoc 3,75 mg/L sau 1 gio.
Nghién ctru khéac cho thay, hé so truyén khoi cta
oxy vao trong nuoc khi stt dung ong venturi va 6ng
tron thuy luc d€ tao vi bong khi 1a tir tuong duong
cho dén cao hon so voi cac dang cap khi truyén
thong bang dia tao bot khi. Trong mot hé thong cé
dong chay lién tuc stt dung 6ng venturi dé cap khi
thi hé thong chi c6 thé duy tri t6i da khoang 2,4
mg/L [11]. Do d6, két qua thi nghiém nay cho
thdy su két hop cua ong venturi va bo tron da
mang lai hiéu qua hoa tan oxy vao trong nudc thai
rat tot.

DO, mg/L
w
(=]

4.0
3.0
2.0
1.0 h
0.0
&

PN\ WA TP\ WA NN PN BN B BN\ P BN A BIPNN]
P LLP LS PP SP D0 S

Thai gian, gio

Hinh 3. Oxy hoa tan & cac do sau khac nhau
trong bé tai vi tri trung tAm

3.2. Anh huéng bong khi min dén xt Iy TSS

Két qua nghién ctu cho thay, kha nang xit ly
TSS ctia bé SBR suc khi bang thanh sti bot va hé
thong ong venturi déu dat loai A theo QCVN
14:2008/BTNMT [20]. Néng do TSS trong nudc
thai dau ra ctia bé suc khi bang 6ng venturi 1a 26,7 +
4,1 mg/L, trong khi nudc thai sau xtt ly bang bé suc
khi bang thanh sti bot c6 nong do TSS 1a 18,3 + 5,8
mg/L (Hinh 4). Hiéu suat xit ly tuong tmg cta cac
mo hinh 1a 58% va 71%. Khi suc khi bang ong
venturi thi bé SBR c¢6 hiéu suat xtt Iy TSS thap hon
so voi thanh sui bot. Két qua nay cho thay, hé thong
ong venturi c6 tac dong dén tinh chat bun. Bun
hoat tinh sau khi duoc bom tuan hoan di qua hé

thong 6ng venturi bi x40 tron manh va tao thanh
hat bun c6 kich thuéc nhé nén lam giam hiéu qua
lang. Bén canh do6, bong khi min duoc tao ra tir he
thong ong venturi cé tinh chat troi nén két hop lai
lam gidm hiéu qua lang. Nghién ctu trudce day cho
thay, suc bong khi min dan dén giam kha ning lang
ctia bun hoat tinh so v6i suc khi truyén thong [24,
25]. Cac bong khi min c6 tinh chat troi ndi va ton tai
tuong doi dai dé dang két hop voi cac hat bun co
thé khién kha nang ling ctia bun kém [1].
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Nong do TSS, mg/L

]

Bé cAp vibéng khi Cép khi bing thanh
sui bot

Pau vao

Hinh 4. Néng do trueéc va sau xtt Iy va hiéu
sudt loai b TSS
3.3. Loai bd chat hitu co trong nudc thai

Nuoc thai sinh hoat dau vao st dung trong
nghién cttu c6 nong do BOD; 107 + 11 mg/L va
COD 208 + 37 mg/L. Nudc thai nay co ty le
BOD;/COD 16m hon 0,5 nén nuéc thai phu hop véi
diéu kién xt ly bang phuong phap sinh hoc. Hinh
5A va 5B thé hién két qua xit Iy COD ctia hai mo
hinh. Nong do trung binh COD sau xtt ly ctia mo
hinh duoc c4p khi bang 6ng venturi va suc khi qua
thanh sti bot 1a 36,7 = 15,5 mg/L va 34,3 + 11,5
mg/L. Hiéu suat loai b6 COD trung binh cta hai
mo hinh 1a 82,4% va 83,5%. Nhin chung, hiéu suat
xtt Iy COD ctia hai hé thong khac biét khong co y
nghia & do tin cay 5% (o = 0,51 > 0,05). Hiéu suat
xtt ly ndy cing twong duwong véi két qua nghién
ctru ctia Lim va cs (2020) [11] 1a 82%. Két qua nay
cho thay, kiéu cap khi bang ong venturi két hop
voi bo tron c6 thé mang lai hiéu qua cung cap oxy
cho VSV. Tuy nhién, trong cac nghién ctru khac,
hiéu suét loai bé téng cac-bon hitu co cé thé dat
dén 89% trong hé thong xtt ly sinh hoc dwoc cap vi
bong khi [13] va hé thong cap vi bong khi c6 hiéu
suat cao hon trén 3%. Tir két qua nghién ctru nay
cho thay, hé thong venturi cé thé cung cap khi phu
hop cho heé thong xit ly sinh hoc hiéu khi dé xtt ly
nudce thai sinh hoat.
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Hinh 5. Nong @6 chit hiru co trong nuéc thai triede va sau xt ly: a) COD; b) BOD;

Tuong tu nhue COD, BOD; duoc loai bé mot
cach hiéu qua baéi ca hai mo hinh, nong do BOD;
trong nudc thai sau xit ly dat nguong cua QCVN
14:2008/BTNMT cot A (30 mg/L) [20]. Cu thé,
BOD; trong nuéc thai dau ra ciia moé hinh cép vi
bong khi 1a 24 + 6,5 mg/L va mé hinh cap khi
thong qua thanh sti bot 1a 21 = 9,1 mg/L. Hiéu
suat xir ly BOD; trung binh ctia hai mé hinh lan
luot 1a 77,6% va 80,4%. Hiéu suat xtt ly trung binh
ctia hai mo hinh cho théy, khac biét khong co y
nghia thong ké (o = > 0,05). Két qua nghién ctu
nay cho thdy, nong do oxy hoa tan duoc cung cap
vao mo hinh thi nghiém thong qua 6ng venturi dap
ung duoc cho cac VSV st dung dé thuc hién
chuyén hoa chat hitu co trong nudc thai. Oxy hoa
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tan ting nhanh trong 2 gio suc khi ban dau va duy
tri nong do 6n dinh trén 3,5 mg/L theo thoi gian
nhiam d4p tmg nhu cau oxy ctia cac cac VSV di
duong hi€u khi trong bé bun hoat tinh [9].

Qua két qua nghién ctru cho thay, hiéu suat xt
ly cac chat hitu boi cac VSV 6n dinh. Két qua nay
chimg to rang, oxy duoc cung cip thong qua bo
venturi dap tng duoc nhu cau oxy ctia cac VSV dé
chuyén hoa cac chat hitu co trong nudc thai.
Nghién ctru ctia Yaparatne va cs (2022) [24] nhéan
dinh rang, su hoa tan hiéu qua clia oxy vao trong
nuoc tit cac hé thong cap vi bong khi trong bé bun
hoat tinh mang lai hiéu suat loai bo chat hitu co cao.

3.4. Xtz ly c4c chat dinh duong
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Hinh 6. Nong d6 dau vao va dau ra cta (a) NH," va (b) NO,

Hiéu suat xit ly nito (NH," -N va NO,-N) cua
hé théng mo hinh dat hiéu qua 6n dinh. Hinh 6a va
6b thé hién nong do NH,* -N va NO,-N trong nudc
thai dau vao va nudc thai sau xtt ly. Nuoc thai dau
vao c6 nong do NH,"-N 1a 12,7 + 2,3 mg/L va nudc
thai sau xt ly béi mo hinh cap vi bong khi va suc
khi qua thanh sti bot c6 nong do NH,* -N 1a 1,3
mg/L va 1,26 mg/L, twong tmg v6i hiéu suat loai
b6 lan luot 1a 89,7% va 90%. Két qua nghién cttu cho
thdy, qua trinh nitrat ho4 dién ra mot cach hiéu
qua trong 2 mo hinh. Hé théng cap vi bong khi
ciing c6 thé mang lai qua trinh chuyén hoa NH,
thanh NO, twong tu nhu hé thong duwoc cap khi
bang thanh sti bot. Qua trinh nitrat hoa dién ra
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trong hé thong lam ting nong do nitrat trong nudc
thai sau xtr ly, két qua nay tuong tu voi két qua
nghién ctru ctia Yao va cs (2021) [26]. So véi ket
qua nghién ctru cta Lim va cs (2020) [11], véi hiéu
suat xir Iy NH,-N 81%, thi hé thong mo hinh cta
nghién ctru ndy mang lai hiéu suat xtt ly NH,~N
tuong doi cao va khong co su khac biét gitta mo
hinh cap vi bong khi va mo hinh cép khi kiéu
truyén thong (89,7% va 90%). Tuy nhién, nghién
ctru cua Yao va cs (2021) [26] cho thay, hieu qua
xtt ly NH,* trong hé thong bun hoat tinh cap vi
bong khi cao hon so véi hé thong cap khi kiéu
truyén thong va dat dén 96%. O nghién ctu khac
cho thay, hiéu qua xtt ly dinh duong c6 thé nang
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cao hiéu qua xit Iy khoang 10,6% so voi hé thong
cap khi truyén thong nhu dia suc khi hay thiét bi
khudy tron [1].

Néng do PO,* trong nudc thai dau vao va nudc
thai sau xtt ly cia 2 moé hinh trong nghién ctu
duoc thé hién trong hinh 7. Nhin chung, cac mo
hinh c6 loai bé PO,* nhung hiéu suat xit Iy khong
cao (29,8% va 27,7%). Thong thuong, phot pho
trong nuoc thai duoc vi khuan wa phot pho dugc
chon loc tir diéu kién ky khi sé hap thu va tich lay
trong t€ bao trong diéu kién hi€u khi va sau dé
duoc loai bo qua qua trinh lang [27]. So voi NH,*-
N, hiéu suat loai PO,* thap hon rat nhiéu. Nguyén
nhan, cé thé cac vi khuan wa phot pho thiéu di su
chon loc do hé mo hinh nghién ctru chi c6 1 bé
bun hoat tinh, dong khi va nuéc duoc céap lién tuc
nén khong tao diéu kién phu hop cho chung. Tuy
nhién, nghién ctu cta Liu va cs (2023) [2] cho
thay, hiéu suat xtt ly téng phot pho (TP) c6 thé
duy tri hiéu qua xtt ly twong doi cao (89%) khi cap
khi vi bong khi trong mo hinh bé bun hoat tinh
dang hat hoat dong theo mé.
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Hinh 7. Néng d¢ dau vao va dau ra caa PO,
4. KET LUAN

Pau vao

Oxy duoc cung cap boi ong venturi két hop voi
ong tron dat hiéu qua twong dwong véi kiéu suc
khi bing thanh sti bot. Nong do DO dat duoc
trong mo6 hinh xtt ly da dap tmg nhu ciu oxy cta
VSV @é thuc hién qua trinh loai bo céac chi tiéu 6
nhiém trong nuoc thai. Hiéu suat loai b TSS, chat
httu co va dinh duong ctia mo6 hinh duoc cap khi
boi 6ng venturi két hop véi 6ng tron khong khac
biét voi suc khi bang thanh sti bot. Hé thong van
hanh 6n dinh trong khoang thoi gian nghién ctru
va chat luong nudc thai sau xit ly dap tng yéu cau
Quy chuan ky thuat Quoc gia vé nudc thai sinh
hoat QCVN 14:2008/BTNMT.

Két qua nghién ctru cho thdy, 6ng venturi két
hop voi 6ng tron ap dung duoc trong mo hinh bé
bun hoat tinh x ly nuéc thai sinh hoat. Nghién
ctru tiép theo can trién khai & quy mo 1on hon hoic
trén bé bun hoat tinh ctia hé thong thuc té dé danh
gi4a thém vé hiéu qua nang luong ciing nhu cac yéu
t6 ky thuat khac.
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USING VENTURI TUBE FOR AIR SUPPLY IN SEQUENCING BATCH BIOREACTOR
TO TREAT DOMESTIC WASTEWATER
Phan Xuan Loi!, Nguyen Truong Thanh?, Kim Lavane 2
!Master student, College of Environment and Natural Resources, Can Tho University
?College of Environment and Natural Resources, Can Tho University
Summary

The purpose of the study aims to assess the ability of venturi tubes combined with mixers to
provide oxygen to microbes in the aerobic biological treatment of suspended growth to remove
total suspended solids, organic matters and nutrients in domestic wastewater. The experimental
system consists of 2 tanks using HDPE plastic barrels with a working volume of 60 L and are
operated in batches with hydraulic retention time of 5.5 hours. The experiment was conducted in
parallel with 2 types of air supply including venturi tubes combined with mixers and conventional
aeration through a porous tube into each tank. The experiment was firstly conducted to evaluate
the efficiency of dissolving oxygen into water. Then, two types of air supply are applied to provide
oxygen to the two experimental systems of activated sludge chambers that have been cultured
with microorganisms. The experimental results showed that the removal efficiencies of TSS,
organic matters and nutrients by the 2 experimental systems was most likely similar. The COD
and BOD; removal efficiency is about 80% and NH,*N is about 90%. The venturi tube air supply
type combined mixer has a lower TSS removal efficiency than the conventional aeration type.
Overall, the average concentrations of TSS, COD, BODs, NH,~N, NO;-N, PO,* in the treated
wastewater of both experimental systems were 26.7 + 4.2 mg/L and 18.3 = 5.8 mg/L, 36.7 + 15.5
mg/L and 34.3 + 11.5 mg/L, 24.0 £ 6.5 mg/L and 21.1 + 5.1 mg/L, 1.4 = 0.11 mg/L and 1.26 +
0.05 mg/L, 6.26 + 0.74 mg/L and 6.07 = 1.44 mg/L, 2.9 + 0.3 mg/L and 3.0 + 0.37 mg/L
respectively and meet the column A of the national technical regulation on domestic wastewater
QCVN 14:2008/BTNMT. Ultimately, the research results shown that the venturi tube combines
with the mixer is able to supply oxygen sufficiently to microbes in an activated sludge system for
domestic wastetwater treatment.

Keywords: Activated slugde, domestic wastewater, microbubble, removal efficiency, venturi
tube.
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NGHIEN CUU DANH GIA KHA NANG PHONG HO,
CAI THIEN MOI TRUONG CUA RUNG TRONG TRAU

(Vernicia montana Lour.) HON LOAI TAI TINH QUANG TRI
Ping Thai Duong?, Ping Thai Hoang "
! Truong Pai hoc Nong Lam, Pai hoc Hué
*Email: dangthaiduong@huat.edu.vn
TOM TAT
Két qua nghién ctu rirng trong Trau hon loai ¢ tinh Quang Tri (rimg trong hoén loai Trau, Thong
nhua, 20 tudi; Trau, Thong nhua, Sao den, 20 tudi; Trau, Sau sau, 10 tudi; Trau, Sao den, 10 tudi;
Trau, Lim xanh, Sao den, 5 tudi; Trau, Sao den, 5 tudi) budc dau da xac dinh rimg trong hén loai
Trau, Thong nhua; Trau, Sau sau; Trau, Lim xanh, Sao den c6 kha niang phong ho, cai thién moi
treong dat va khong khi tot. Theo d6, rimg trong Trau hon loai (5 tudi) cé chi s6 cau trac téng
hop ctia tham thuc vat rimg (Z) = 172,7% va dat cao nhat ¢ rimg trong Trau héon loai (20 tudi), voi
Z = 297,8%. Nhiet do dat duoi tan rimg duoc cai thién tir 1,4 - 2,5°C; do 4m dat duoc cai thién ti
11,9 - 19,7%; cac chi tieu hoa tinh dat duwoc cai thién 1a: Do pH tir 1,88 - 2,02; ham luong mun tir
2,01 - 2,95%; ham luong dam dé tiéu tir 1,53 - 2,24 mg/100 g dat; ham luong lan dé tiéu tir 37,41 -
77,46 mg/100 g dat; ham luong kali dé tiéu tir 75,8 - 85,91 mg/100 g dat. Nhiét do khong khi dudi
tan rimg duoc cai thién tir 3,4 — 6°C; @0 am khong khi duoc cai thién tie 5 - 11,2%. Két qua nghién

ctru lam co sé lua chon rimg trong Trau hon loai phit hop phat trién cho tinh Quang Tri.

Tt khoa: Cay Trdu, cau triic ring phong ho, cai thién dat, cdi thién khong khi.

1. BAT VAN BE

Trau (Vernicia montana Lour.) thuoc ho Thau
dau, 1a loai cay ban dia, da muc dich, c6 gia tri
phong ho bao vé, cii tao moi truong... [1]. O tinh
Quang Tri, tir nam 1990, cay Trau duoc Ban Quan
ly Ring phong ho Huéng Hoa - Dakrong dua vao
trong rimg tap trung. Tt do dén nay, dién tich
rimg trong Trau khong ngtng ting lén trén dia
ban toan tinh Quang Tri. Téng dién tich rimg
trong Trau tap trung va phan tan trén toan tinh
hién nay la 4.296,26 ha. Ttt nam 2000, cay Triu
duoc chon dé dua vao trong ring hon loai voi mot
s6 loai cay ban dia khac nhim muc tiéu phong ho
d4u nguédn, dién hinh phai ké dén rimg trong hon
loai Tr4u va Thong nhua (trong nam 2004); Trau,
Thong nhua va Sao den (trong nam 2004); Trau va
Sau sau (trong nam 2014); Trau va Sao den (trong
nam 2019); Triu, Lim xanh va Sao den (trong nam
2019). Két qua danh gia nam 2020 cua Cong ty
Trach nhiém Htu han Mot thanh vién Tu van
Quan ly Tai nguyén va Moi truong Quang Tri cho
thay, ngoai hiéu qua kinh té, rimg trong Trau hon
loai buéc dau da phat huy duoc hiéu qua phong

ho, cai thién moi truong, han ché thiét hai do thién
tai... [2]. Tuy nhién, két qua danh gia moi chi dimg
lai & viéc nhan dinh thong qua mot so chi tieu vé
cau truc, quy mo con han ché; viec danh gia cac
chi tiéu cau truc rimg phan anh kha ning phong
ho; danh gia hiéu qua cu thé vé kha nang cai thién
dat, cai thién moi truong khong khi cta rimng trong
Tr4u hon loai voi cac loai cay ban dia khac con
chua cu thé, diéu nay anh hudéng khong nhé dén
viec quyét dinh lua chon loai cay trong, chon
phuong thtrc trong, ty 1é hon loai nham phat trién
rimg phong ho bén vimng trén dia ban tinh Quang
Tri. Do vay, Nghién cuu danh gid kha nang phong
ho cdi thién moi truong cua rung trong Trau
(Vernicia montana Lour.,) hon lodi tai tinh Quing
Trila can thiét.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Rimg trong hon loai Trau va Thong nhua, 20
nam tudi; Trau, Thong nhua va Sao den, 20 nam
tudi; Trau va Sau sau, 10 nidm tudi; Trau va Sao
den, 10 nam tudi; Trau, Lim xanh va Sao den, 5
nam tudi; Trau va Sao den, 5 nam tudi; dat dudi tan
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rimg va khu vuc dat trong gan rimg trong Trau
hon loai tai tinh Quang Tri.

2.2. Phuong phap nghién ctru

221 Phuong phdp nghién ciu vé cau tric
rung

Mbi 16 rimng trong Trau hén loai duoc thiét 1ap
5 6 tieu chudn (OTC), dién tich OTC 1a 500 m2 (20
X 25 m), téng s6 OTC 1a 30 OTC (5 OTC/16 x 6 16
= 30 OTC). Chi s6 dién tich tan (C,, %) duoc xac
dinh cho tang cay cao thong qua cac budc sau:
Pém s6 cay con lai ciia moéi loai, do duong kinh tan
(Dt) cta ting cay trong OTC, do hinh chiéu tan
cay theo 2 huong: Dong - Tay va Nam - Bic dé lay
gia tri trung binh. Sau d¢, lay téng dién tich tan
clia tat ca cac cay trén OTC chia cho dién tich cta
OTC va quy d6i ra ty lé phan tram. C, (%) =
(DT /DTus umg X 100. Dién tich tan cay duoc
tinh dua trén cong thiuc dién tich hinh tron. Panh
gia @0 che phu cta cay bui va tham tuwoi (S, %):
Moi OTC bo tri 4 tuyén song song cach déu, moi
tuyén cach nhau 4 m, tuyén do vuong goc voi canh
dai 20 m va song song voi canh 25 m cua OTC.
Trén tuyén diéu tra ctt cach 1 m duoc danh gia
bang phuong phap cho diém dua trén quan sat tai
cac diém cu thé, néu chiéu thang tir diém do6
xuong mat dat va triing véi tan 14 ctia cay bui hoac
tham twoi, diém 1a 1; néu trung vé6i mép tan 14,
diém 1a 0,5; néu roi vao khu vuc trong, diém 1a 0.
Sic %) = Téng so diém c6 cay bui va tham
twoi/100 diém danh gia. Po che phu cta vat roi
rung (FOype, %) duoc xac dinh tuwong tu bang
phuong phap cho diém. Néu chiéu thang tir diém
d6 xuéng mat dat va triing voi vat roi rung, diém la
1; néu trung voi mép vat roi rung, diém 1a 0,5; néu
roi vao khu vuc trong khong cé vat roi rung, diém
14 0. FOypc (%) = Téng s6 diém c6 vat roi rung/100
diém danh gia.

Z (%) = Cy () + Sic (%) + FOupc (%) [3].

Phan tich thong ké bao gom: St dung phan
tich phuong sai (ANOVA) véi tieu chuin F @€ so
sanh Z (%) gitta cac rung phong ho; ap dung tiéu
chuin t (Student) dé xac dinh su khac biét c6 y
nghia thong ké cta Z (%) gitra cAc rimg trong [4].

2.2.2. Phuong phdp nghién cuu kha nang cai
thién moi truong dat cua rung trong Trau hon loai

Nghién cttu nay chi danh gia kha nang cai
thien dat va khong khi caa 3 16 rimg trong Triu
hon loai da chon dua vao Z 16n hon & 3 do tudi:
Rimg trong Trau hén loai 20 tudi; 10 tudi; 5 tudi.
Dao 3 phau dién trong rimg tréong Trau hon loai va
3 phau dién ngoai dat trong. Kich thudc phau dién
dai 1,2 m, rong 0,8 m, sau 0,9 m. Lay 3 mau dat
khoi luong 500 - 1.000 g & cac do sau: 0 - 30 cm, 30
- 60 cm, 60 - 90 cm dé phan tich chi tiéu hoa tinh
cta dat. Nhiet do, &m do dat: Dung 3 loai nhiet ké
gom: Nhiét ké thuong, nhiét ké tdi cao va nhiét ké
toi thap do trong rirg va ngoai dat trong, cach dai
rimg 12 H (H 1a chiéu cao trung binh cta dai rimg,
chiéu cao do bang thudc do cao Blume - leiss); do
vao cac ngay nang; so liéu trong rimg trong Trau
hon loai va ngoai dat trong duoc xac dinh ciing
mot thoi diém. Po vao thang 5 - 6 1a thang nong
nhat va s6 gio nang cao nhat trong nam, 14y s6 liéu
trong 20 ngay trong 2 thang; thoi gian do trong
ngay vao thoi diém: 10 gio, 13 gio, 16 gio. Do do
am dat trong rimng trong Trau hén loai va ngoai dat
trong vao ngay nang, sau ngay mua 15 ngay tré lén
bang dung cu Lutron PMS - 714 [5]. Méi mau dat
phan tich 5 chi tiéu: pHgc, mun tong so, N %, P,O.,
K;0. Trong do: pHyxy xac dinh theo TCVN
5979:2007 [6]; mun téng s6 theo TCVN 8941:2011
[7]; dam dé tiéu theo TCVN 5255:2009 [8]; 1an dé
tieu theo TCVN 8942:2011 [9]; kali dé tiéu theo
TCVN 8662:2011 [10]. Dua vao s6 lieu phan tich vé
cac chi tiéu ctia dat trong rimg trong Trau hén loai
va ngoai dat trong, tién hanh xac dinh bién do,
chenh léch gitta trong va ngoai dat trong tix do
téng hop phan tich danh gia kha ning cai thién
hoa tinh dat, nhiet do va 4m do dat cua ring trong
Trau hén loai.

223 Nghién citu vé kha nang cdi thién moi
triong khong khi cia ring trong Trau hon lodi

Str dung nhiét am ké thong gié Assman, nhiét
ké t6i cao, nhiét ké toi thap; tién hanh do & 2 vi tri
trong rimg trong Trau hon loai va ngoai dat trong,
& do cao 1,5 m so voi mat dat; do vao thang 5- 6 1a
thang nong nhat va s6 gid nang cao nhat trong
nam & vung nghién ctru va lay s liéu trong 20
ngay trong 2 thang; thoi gian do trong ngay vao
thoi diém: 10 gio, 13 gid, 16 gio; do vao cac ngay
nang, so lieu trong ring trong Trau hoén loai va
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ngoai dit tréng xac dinh ciing mot thoi diém. Am  Trau hén loai dé 1am ro kha nang phong ho [5,

do khong khi dung nhiét 4m ké thong gio Assman
tién hanh do & 2 vi tri trong va ngoai dat trong, &
d6 cao 1,5 m so véi mat dat. Tién hanh so sanh
bien do nhiét do, &m do khong khi trong rimg
trong Trau hoén loai va ngoai dat trong. Téng hop
phan tich danh gid kha nang cai thién nhiét do
khong khi va @0 4m khong khi cta rimg trong

11].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. biac diém cdu truc rimg vé chic ning
phong ho & rimg trong Tr4u hén loai

3.1.1. T0 thanh, sinh trudng Dt, mat do cay hién
con va tong dién tich tin rung trong Trau hon loai

Béang 1. Mat d¢ cay hién con, Dt va tdng dién tich tan céc loai ciy trong OTC & rimg trong Trau hdn loai
STT So6 ca Mat do 0 ién ti
X R X1 N y at do Tong dién tich
Rumg trong hon loai Tén loai (cay/OTC) | (cay/ha) Dt (m) tan (md)

1 Ring trong Trau, Thong|Triu 22,8 +1,30 456 4,28 +0,23 8073 + 41.64
nhua (20 tudi), ty le 1: 1 Thong nhua | 26+ 1,22 520 4,84 +0,26 T
Ring trong Trau, Thong|Trau 21+2,12 420 44+0,16

2 |nhua, Sao den (20 tudi), ty|Thong nhua | 16+ 1,22 380 4,68 £0,19 626 + 19,5
le2:1:1 Sao den 741,00 140 2,48 £0,33

3 Rung E‘ong ”Al“rau, Sau sau|Trau 30+1,95 600 3,6 £0,32 T £20,7
(10 tuoi), tyle 1: 1 Sau sau 30,4 £ 2,61 608 4,5+0,22

4 Rung Erong Trau, Sao den|Trau 30,8+ 1,92 616 3,9+0,23 489 + 29,96
(10 tuoi), ty le 1: 1 Sao den 26,4+ 1,14 528 2,4+0,18

5 Rimg trong Trau, Sao den|Trau 32,8+1,58 656 3,16 £ 0,23 234 + 0.8
(G tudi), tyle 1: 1 Sao den 27,4+ 1,14 548 1,88 £ 0,20 -
Ring trong Trau, Lim|Trau 27 +£0,32 540 3,08 + 58,70

6 |xanh, Sao den (5 tudi), ty|Lim xanh 15,4 + 1,92 308 340,17 408,5 + 25,6
le2:1:1 Sao den 13,6 £ 1,95 272 1,6 +0,23

Két qua & bang 1 cho thay, rimg trong hoén loai
Trau, Thong nhua (20 tudi), ty 1é 1: 1: Mat do cay
Trau hién con binh quan trén 5 OTC 1a 456
cay/ha, Dt binh quan dat 4,28 m; mat do cay
Thong nhuya hién con binh quan trén 5 OTC la 520
cay/ha, Dt binh quan dat 4,84 m; t6ng dién tich tan
cta 2 loai dat 807,3 m®. Rung trong hon loai Trau,
Thong nhua, Sao den (20 tudi), ty 1é 2: 1: 1: Mat do
cay Trau hién con binh quan trén 5 OTC 1a 420
cay/ha, Dt binh quan dat 4,4 m; mat d6 cay Thong
nhya hién con binh quan trén 5 OTC la 380
cay/ha, Dt binh quan dat 4,68 m; mat do cay Sao
den hién con binh quan trén 5 OTC la 140 cay/ha,
Dt binh quan dat 2,48 m; téng dién tich tan cta 3
loai dat 626 m® Rimg trong hoén loai Trau, Sau sau
(10 tudi), ty 1é 1: 1: Mat do cay Trau hién con binh
quan trén 5 OTC 1a 600 cay/ha, Dt binh quan dat
3,6 m; mat d6 cay Sau sau hién con binh quan trén
5 OTC 1a 608 cay/ha, Dt binh quan dat 4,5 m; téng
dién tich tan cta 2 loai dat 777,7 m® Rimg trong
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hon loai Trau, Sao den (10 tudi), ty 1é 1: 1: Mat do
cay Trau hién con binh quan trén 5 OTC la 616
cay/ha, Dt binh quan dat 3,9 m; mat do cay Sao
den hién con binh quéan trén 5 OTC la 528 cay
cay/ha, Dt binh quan dat 2,4 m; téng dién tich tan
cta 2 loai dat 489 m® Rumng trong hén loai Trau,
Sao den (5 tudi), ty e 1: 1: Mat do cay Trau hién
con binh quan trén 5 OTC la 656 cay/ha, Dt binh
quan dat 3,16 m; mat do cay Sao den hién con binh
quan trén 5 OTC la 548 cay cay/ha, Dt binh quan
dat 1,88 m; téng dién tich tan cta 2 loai dat 334 m?.
Rimng trong hon loai Trau, Lim xanh, Sao den (5
tudi), ty 1é 2: 1: 1: Mat do cay Trau hién con binh
quan trén 5 OTC la 540 cay/ha, Dt binh quan dat
3,08 m; mat do cay Lim xanh hién con binh quén
trén 5 OTC 1a 308 cay/ha; Dt binh quan dat 3 m;
mat do cay Sao den hién con binh quan trén 5
OTC 1a 272 cay/ha, Dt binh quan dat 1,6 m; téng
dién tich tan ctia 3 loai dat 408,5 m®.
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3.1.2. Pac diém cau tric rung vé chic ning
phong hé cua rung trong Trau hoén lodi, 20 nam
tuoi

Bang 2 cho thdy, cac chi tiéu cau tric rimg
lien quan dén kha nang phong ho cta rimg trong
hén loai Trau voi cay ban dia & tudi 20 co su khac
nhau gitta cac 16 rimg. C, ctia rimg trong hoén loai
Trau, Thong nhua (161,5%) 16n hon rimg trong
hoén loai Trau, Thong nhua, Sao den (125,2%); S;c
bién dong tir 65,2% (rimg trong hon loai Trau va
Thong nhua) dén 70,4% (rimg trong hon loai Tréu,
Thong nhua, Sao den). FO;c clia ring trong hon
loai Thong nhua, Trau (71,1%) 16n hon rimg trong

hon loai Triu, Thong nhua, Sao den (69,0%). Z
bién dong tir 264,6 - 297,8%. Két qua tong hop phan
tich s6 lieu cho thdy, rimg trong hén loai Trau,
Thong nhua; Trau, Thong nhua, Sao den 20 nam
tudi déu dap ung kha ning phong ho dau nguon vi
Z 16m hon 164% (Z theo TCVN 13532:2022 [3] dam
bao gia tri tir 164% trér1én).

Stt dung tiéu chuan t (student) dé lwa chon
rimng trong Trau hon loai, 20 nam tudi c6 kha nang
phong ho tot hon. Két qua cho thay, rimg trong
hon loai Trau, Thong nhua c6 chitc nang phong ho
tot hon rimg trong hon loai Trau, Thong nhua, Sao
den, voi @6 tin cay 95% (ti,, = 9,2 > tos = 2,2).

Bang 2. Dic diém cau tric rimg vé chitc ning phong hé ciia ring trong Triu hén loai, 20 nim tudi
\ A x \ . OTC .
Rumg trong hén loai Chi tieu () 2 3 4 5 | Trung binh
Ca 160,7 | 166,1 | 164,5|168,5|147,5| 161,5+ 8,3
. A S 68,5 66,0 | 65,0 | 62,0 | 64,5 | 652+2,4
Trau, Thong nhya FOurc 655 | 755 | 74,0 | 650 | 755 | 71,1+54
Z 294,7 | 307,6 |303,5(295,5|287,5| 297,8+7,9
Cai 122,0 | 125,7 | 122,7 |1131,7|123,8| 125,2+3,9
Trau, Thong nhua, Sic 71,0 70,5 | 68,5 | 675 | 745 | 704+2,7
Sao den FOypc 73,5 65,5 | 65,0 | 72,5 | 68,5 | 69,0+3,9
Z 266,5 | 261,7 | 256,2 (271,7|266,8 | 264,6+5,9

3.1.3. Pac diém cau tric vé chitc nang phong ho cua rung trong Trau hén lodi, 10 nam tuoi
Bang 3. Dic diém cau tric rimg vé chitc ning phong hé ctia ring trong Triu hén loai, 10 nim tudi

Rimng trong hon OTC .
loai Chi tieu (%) Lz 3] ¢4 5 | Trungbinh
(O 103,6 | 96,9 | 90,6 93,8 104,2 97,8+ 6
Trdu. Sao den Sic 67,5 | 65,0 | 66,5 65,5 70,5 67,0+£2,2
’ FOupe 580 | 62,5 | 62,0 585 | 555 | 59,329
Z 229,1 | 2244 1219,1| 217,8 | 230,2 2241+ 5,6
Cai 162,3 | 153,4 |155,3| 155,4 | 151,3 155,5+4,1
Tréu. Sau sau Sic 65,5 | 68,5 | 64,5 56,5 64,5 63,9+4,4
’ FOurc 555 | 57,0 | 60,5 | 660 | 680 | 614=55
Z 283,3 | 278,9 1280,3| 277,9 | 283,8 280,8+ 2,6

Két qua bang 3 cho thay: C, cla rimg trong
Trau hon loai bién dong tir 97,8 - 155,5%, do phu
tan cay cuia tang cay cao trong rimg trong hon loai
Trau, Sau sau; Trau, Sao den da dat tiéu chuén vé
chttc nang phong ho voi do tan che cta rimg trong
Trau hon loai déu dat tréen 60%; S, bién dong tir
63,9 - 67,0%; trong d6, rimg trong hon loai Trau,
Sau sau c6 S, cao nhat (67,0%), tiép dén 1a rimg
trong hon loai Trau, Sao den. FOypc bién dong tir

59,3 - 61,4%; trong do, rimg trong hon loai Trau,
Sau sau c6 FOygc 1a 61,4% 16n hon ring trong hon
loai Trau, Sao den. Z bién dong tir 224,1 - 280,8%.
Két qua tong hop phan tich so6 lieu cho thay, rimg
trong hon loai Trau, Sau sau va Triu, Sao den giai
doan rimg 10 nam tuéi déu dap tmg kha nang
phong ho dau nguon.

Stt dung tiéu chudn t (student) dé lwa chon
rimg trong Trau hon loai, 10 nam tudi c6 kha nang
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phong ho tot hon. Két qua cho thdy, rimg trong
hén loai Trau, Sau sau c6 chic niang phong ho tot
hon ring trong hon loai Trau, Sao den, véi do tin
cay 95% (ty,, = 24,9 > ty; = 2,2).

3.1.4. Pic diém cau tric rung vé chitcc ning
phong ho cua rung trong Trau hén lodi, 5 nam tudi

Bang 4. Dic diém cau trac rimg vé chic niang phong ho ciia ring trong Trau hén loai, 5 nim tudi

Ring trong hon loai Chi tieu ) OTC 2 3 4 5 | Trung binh
Cai 83,4 66,5 | 86,0 | 75,0 | 97,6 | 81,7+11,7
Trau, Lim xanh, Sao Sic 72,5 75,5 | 76,0 | 70,5 | 65,5 | 72,0+4,3
den FOypc 35,5 36,5 | 30,5 | 40,5 | 42,5 | 37,1+4,7
Z 1914 | 178,5|192,5| 186,0 |205,6 | 190,8 + 10,0
Cai 62,5 73,8 | 65,0 | 70,6 | 62,2 | 66,8+5,2
Tréu. Sao den Sic 65,0 75,0 | 76,0 | 70,0 | 75,0 | 72,2+4)7
’ FOupc 40,5 36,5 | 255 | 355 | 30,5 | 33,7+5,8
Z 168 | 185,3 |166,5| 176,1 |167,7| 172,7+8

Két qua nghién cttu cho thay: C, cta ring
trong Trau hon loai bién dong tir 66,8 - 81,7%,
trong do, C, cta rimg trong hén loai Trau, Lim
xanh, Sao den 16n hon rimg trong hon loai Trau,
Sao den. S, bién dong tir 72,0 - 72,2%. FOypc O
duoi tan rung 1a thap, bién dong tir 33,7 - 37,1%. Z
bién dong tir 172,7 - 190,8%. Két qua téng hop phan
tich s6 lieu cho thdy, rimg trong hén loai Trau,
Lim, Sao den; Triu, Sao den déu dat tiéu chuin

dam bao chtc ning ctia rimg phong ho dau nguén.
Stt dung tiéu chuén t (student) dé lua chon rimg
trong Trau hon loai, 5 nam tudi c6 kha nang phong
ho tot hon. Két qua cho thdy, rimg tréong hon loai
Trau, Lim xanh, Sao den c6 chttc nang phong ho
tot hon rimg trong hoén loai Triu, Sao den n, véi do
tin cay 95% (ty,, = 3,8 > tys = 2,2).

3.1.5. So sdnh chi tiéu tong hop Z cua rung
trong Trau hon lodi, 5 nam, 10 nam va 20 nam tudi

Bang 5. Chi tiéu phong ho téng hop Z ctia rimg trong Triu hon loai, 5 ndm, 10 ndm va 20 nim tudi

. A x N Z cac OTC (%)

Ring trong hon loai 1 5 5 4 5 Trung binh
Trau, Thong nhua (20 nam tudi) 2947 | 307,6 | 303,5 | 2955 | 287,55 2978+ 7,9
Trau, Thong nhua, Sao den (20 nam tudi) | 266,5 | 261,7 | 256,2 | 271,7 | 266,8 264,6 +5,9
Trau, Sau sau (10 nam tudi) 283,3 | 2789 | 280,3 | 277,9 | 2838 280,8 +2,6
Trau, Sao den (10 nam tudi) 229,1 | 2244 | 219,1 | 217,8 | 230,2 2241+ 5,6
Trau, Lim xanh, Sao den (5 nam tubi) 191,4 | 1785 | 192,5 | 186,0 | 205,6 190,8 + 10,0
Trau, Sao den (5 nam tudi) 168,0 | 1853 | 166,5 | 176,1 | 167,7 172,7 £ 8,0

Bang 5 cho thdy, ring tréong hon loai Trau,
Thong nhua (20 nam tuéi) c6 Z lon nhat va thap
nhat 1a rimg trong hén loai Trau, Lim xanh, Sao
den (5 ndm tudi) va rung tréong hén loai Trau, Sao
den (5 nam tudi). Két qua phan tich phuong sai
cho thay: F, = 225 > F.= 2,7 chimg t0 Z giita cac
rimg trong Trau hon loai 1a c6 sw khac nhau ro rét.
So sanh Z rimg trong hon loai Trau, Thong nhua,
Sao den (20 nam tudi) va ring trong hon loai Trau,
Sau sau (10 nam tudi) cho thdy, ring trong hon
loai Trau, Sau sau (10 nam tudéi) lon hon rimg
trong hon loai Trau, Thong nhua, Sao den (20 nam

tudi), voi do tin cay 95% (ty, = 5,6 > ts = 2,3). Vi
vay, yéu to t6 thanh rimng phong ho 1a quan trong
quyét dinh dén kha nang phong ho cua rimg. Két
qua phan tich phuong sai s6 liéu & bang 5 cho
thay: F, = 330 > Fy= 4,1 chung t6 Z gitta cac rimg
trong Tr4u hén loai 1a c6 su khac nhau ro ret.
Dung tiéu chuén t (Student) dé so sanh Z ctia rimg
trong Triu hén loai & timg do tudi cho thdy: O
rimg trong Triu hoén loai tudi 10 va tudi 20 (ty,, =
5,5 > tys = 2,2); ring trong Trau hon loai 10 nam
tudi va 5 nam tudi (t,, = 23,9 > t:= 2,2). Qua do
cho thay, rimg trong hén loai Trau, Thong nhua
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(20 nam tudi) kha niang phong h¢ tot nhat véi do
tin cay trén 95%. Vi vay, tudi rimg cing la yéu to
quan trong quyét dinh dén kha nang phong ho ctia
ring. Do d6, trong giai doan nghién ctu rung
trong Trau hoén loai tit 5 - 20 tudi & tinh Quang Tri
cho thay, khi chon t6 thanh ring phu hop thi tudi
rimg cang cao kha niang phong ho cang tot.

3.2. Panh gia kha nang cai thién moi truong
dat ctia rimg trong Trau hdn loai

3.2.1. Khd nang cdi thién cdc chi tiéu Iy tinh
dat cua rumg trong Trau hon loai

Két qua do dém phan tich nhiét do dat va 4m
do dat ctia cac 10 ring duoc thé hién & bang 6.

Bang 6. Kha niing cai thién vé cac chi tiéu ly tinh dat ctia rimg tréong Trau hdn loai

Ring trong hon Vitri do Nhiét @6 moi truong dat (°C) bo 4m dat
loai ' Téi cao | To6i thap | Trung binh | Bién do (%)
. X Trong rung 28,5 20,5 24,5 8,0 68,2
nirljﬁ’gohfu%% Ngoai ddttrong | 31,5 | 225 27,0 9,0 485
Chénh léch 3,0 2,0 25 1,0 19,7
R Trong rimg 30,4 22,2 26,3 8,2 65,5
Trau, ffgi)sa“ (0 N goai dit trong | 326 | 238 28,2 8,8 52,0
Chenh lech 2,2 1,6 1,9 0,6 13,5
R ) Trong rimg 30,7 23,5 27,1 7,2 62,5
Tszudelr‘:%’zzg Ngoai ddttrong | 325 | 245 28,5 8,0 50,6
Chenh léch 1,8 1,0 14 0,8 11,9

Bang 6 cho thdy: Rimg trong Trdu hoén loai
déu c6 kha nang cai thién nhiét do va am do dat
duodi tan rimg. Nhiét do dat toi cao, t6i thap, trung
binh va bién do nhiét dat trong rimg trong Triu
hén loai déu nhé hon nhiét @6 va bién do nhiét dat
& ngoai dat trong. Nhiét do dat toi cao trong rimg
trong Trau hén loai bién dong tir 28,5 - 30,7°C,
nhiét do dat toi cao ngoai dat trong bién dong tir
31,5 - 32,6°C, nhiét do dat toi cao trong rimg trong
Trau hon loai cai thién duoc tir 1,8 - 3°C; nhiét do
dat toi thap trong rimg trong Trau hén loai bién
dong dong tir 20,5 - 23,5°C, nhiet do dat toi thap
ngoai dat trong bién dong tir 22,5 - 24,5°C; nhiét do
dat toi thap cai thien duoc 1 - 2°C; nhiét do dat
trung binh trong ring tréong Trau hon loai mat hon
nhiét do trung binh ngoai dat trong tir 1,4 - 2,5°C.

Do 4m dat trong rimng trong Trau hoén loai cao hon
do 4m dat ngoai dat trong bién dong tir 11,9 - 19%.
Daoi voi rimg trong hoén loai Trau, Thong nhua (20
tudi), nhiét do trung binh cai thién duoc 2,5°C, do
am dat cai thien duoc 19,7%; rimg trong hon loai
Trau, Sau sau (10 tudi), nhiét do trung binh cai
thién duoc 1,9°C, do 4m dat cai thién duoc 13,5%.
Doi voi rimg trong hon loai Trau, Lim, Sao den (5
tudi), nhiét do trung binh cai thién duoc 1,4°C, do
am dat cai thién duoc 11,9%.

3.2.2. Kha nang cdi thién vé cdc chi tiéu hod
tinh dat cua rung trong Trau hon loai

Két qua phan tich danh gia diac diém hoa tinh
ctua dat trong rimg trong Tr4u hoén loai duoc thé
hién & bang 7.

Bang 7. Bic diém hoa tinh ctia dit trong rimg trong Trau hdn loai va ngoai dat trong

Rung trong | Vitri | Do sau lay Mun,, Na P,0, dt K,O4
hénloai |phaudién| mau (cm) PHxc %) (mggélOO (mg/kg) (mg/kg)

Trau, Thong 0-30 4,52 3,56 4,36 120,86 127,25

nhua Trong 30-60 4,66 1,45 3,03 45,84 65,38

rung 60 - 90 4,72 1,30 2,58 22,53 31,95

Téng so 13,90 6,31 9,98 189,23 224,57

Ngoai dat 0-30 3,85 1,65 2,93 75,37 85,86

96

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2025



KHOA HOC CONG NGHE

Rung trong Vitri | Dosau lay - Mun,, (mN/dtl 00 P,0, dt K,O4
hénloai |phéudien| mau (cm) | P 5| %) gg | (mg/kg) | (mg/ke)
trong 30-60 | 395 | 091 2,77 25,72 36,31
60-90 | 408 | 0,79 2,30 10,68 16,76
Téngsé | 11,88 | 3,36 8,01 111,77 138,93
0-30 | 067 | 191 1,43 45,49 41,39
Chenh | 30-60 | 0,71 | 053 0,26 20,12 29,07
lech 60-90 | 0,64 | 051 0,28 11,85 15,19
Téngsé | 2,02 | 295 1,97 77,46 85,64
0-30 | 442 | 275 4,15 110,72 120,26
Trong | 30-60 | 455 | 1,34 2,42 35,25 50,45
rimg 60-90 | 4,65 | 1,06 2,15 15,61 25,26
Téngsé | 13,62 | 514 8,72 161,58 195,97
0-30 | 385 | 1,16 2,52 65,86 66,47
Tréu, Sau |Ngoaidat| 30-60 | 393 | 0,90 2,04 18,64 28,56
sau trong 60-90 | 396 | 0,64 1,93 10,62 15,03
Téngsé | 11,74 | 271 6,48 95,12 110,06
0-30 | 057 | 1,59 1,63 44,86 53,79
Chenh | 30-60 | 0,62 | 043 0,38 16,61 21,89
lech 60-90 | 0,69 | 042 0,22 4,99 10,23
Téngsé | 1,88 | 244 2,24 66,46 85,91
0-30 | 425 | 275 4,08 105,2 110,26
Trong | 30-60 | 43 | 1,57 2,59 35,65 57,26
rimg 60-90 | 432 | 1,19 2,31 15,68 25,34
Téngsé | 12,87 | 5,51 8,98 156,53 192,86
0-30 | 432 | 146 2,86 66,86 70,47
Tréu, Lim, |Ngoaiddt| 30-60 | 435 | 1.2 2,64 20,64 30,56
Saoden | tréng 60-90 | 445 | 0,84 1,95 11,62 16,03
Téngsé | 1312 | 3,50 745 99,12 117,06
0-30 | -007| 129 1,22 38,34 39,79
Chenh | 30-60 | -0,05| 037 0,05 15,01 26,70
lech 60-90 | -013 | 035 0,36 4,06 9,31
Téngsé | 0,25 | 201 1,53 57,41 758

Bang 7 cho thay: Rung trong Trau hon loai co
kha nang cai thieén tinh chat hoa tinh cta dat. Dat
trong rimg trong Trau hén loai c6 ham luong mun,
dam, lan, kali déu lon hon dat ngoai dat trong. Dat
trong rimng trong Trau hon loai va ngoai dat trong
déu co6 do pH thap, xép va loai dat chua manh, tir 3
- 4,5, nhung dat trong rimg tréong Trau hon loai it
chua hon. o pH trong rimg trong Trau hén loai
bién dong tir 4,42 - 4,72, pH ngoai dat trong bién
dong tir 3,85 - 4,08; qua do cho thay, dat & ca trong
rimg trong Trau hén loai va ngoai dat trong c6 do

pH su bién dong 16n va nidm trong muc dat chua
manh. Do pH chénh léch trong ring trong Trau
hon loai va ngoai dat trong tir 1,88 - 2,02.

O tang dat 0 - 30 cm 6 ham lwong min cao
nhat va giam dan theo do sau phau dién va ham
luong mun cua dat & trong rimng trong Trau hon
loai luén cao hon ngoai dat trong. Do dat tang mat
duoc cung cap chat hitu co tir vat roi rung cta
trong rimg trong Trau hon loai nén dat ting mat
luon c6 ham lwong mun cao hon. Luong mun & dat
tang mat trong trong rung trong Trau hon loai tir
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2,75 - 3,56%, thuoc loai dat mun trung binh. Ham
luong mun & tang dat mat & ngoai dat trong bién
dong tir 1,16 - 1,65%, do dat chua duoc cai tao, rat it
thuc bi che phtt nén ham luong mun rat thap, xép
loai dat nghéo mun. Muc do cai thién ham luong
mun cta trong ring trong Trau hén loai tir 2,01 -
2,95%.

O tang dét 0 - 30 cm c6 ham luong dam cao
nhat va giam dan theo d6 sau phau dién va ham
luong dam ctia dat & trong rumg trong Trau hon
loai luon cao hon ngoai dat trong. Him luong dam
cta dat trong rimg trong Trau hén loai & tang dat
mat dao dong tir 4,15 — 4,36 mg/100 g dat, xép vao
loai dat co ham luong dam trung binh. Ham luong
dam cua dat ngoai dat trong ¢ tang dat mat dao
dong tir 2,52 — 2,93 mg/100 g dat, xép vao loai dat
c6 ham luong dam ngheéo. Mtc d6 cai thién ham
luong dam dé tiéu tir 1,53 - 2,24 mg/100 g dat.

O tAng dét 0 - 30 cm c6 ham luong 1an dé tieu
cao nhat va giam dan theo do sau phau dién va
ham luong lan cua dat & trong rimg trong Trau
hén loai luon cao hon ngoai dat trong. Ham luong
lan ctia dat trong rimg trong Trau hon loai & tang
dat mat dao dong tir 110,72 - 120,86 mg/100 g dat,
xép vao loai dat c6 ham luong lan nghéo. Ham

luong lan cta dat ngoai dat trong ¢ tang dat mat
dao dong tir 65,86 — 75,37 mg/100 g dat, xép vao
loai dat c6 ham luwong lan rat ngheéo. Muc do cai
thién ham luong lan dé tiéu cta rimg tir 37,41 -
77,46 mg/100 g dat.

O tang dit 0 - 30 cm c6 ham luong Kkali cao
nhat va giam dan theo d6 sau phau dién va ham
luong kali ctia dat ¢ trong rimg trong Trau hon loai
luon cao hon ngoai dat trong. Ham luong kali cua
dat trong rimg trong Trau hon loai & ting dat mat
dao dong tir 120,26 — 127,25 mg/100 g dat, x€p vao
loai dat c6 ham luong kali trung binh. Ham luong
kali ngoai dat trong & tang dat mat dao dong tur
53,79 — 83,86 mg/100 g dat, xép vao loai dat co
ham luong kali nghéo. Matc do cai thién ham
luong kali dé tieu trong dat ctia rimg trong Triu
hon loai tir 75,8 - 85,91 mg/100 g dat. Qua su phan
tich ly tinh hoa4 tinh dat cho thay, dat dudi tan rimg
c6 cay Trau phan bo luon tot hon ngoai dat trong.

3.3. Kha nang cai thién moi treong khong khi
cta rimg trong Trau hdn loai

Két qua do dém nhiet do khong khi va 4m do
khong khi trong va ngoai rimg trong Trau hoén loai
duoc thé hién & bang 8.

Béang 8. Nhiét do va 4m d6 khong khi trong va ngoai rimg trong Trau hén loai

Rimg trong hon .y Nhiét do (°C) e
loai Vi T6i cao |Toi thap| Trung binh | Bién do Am o (%)
Trong ring 34,2 244 27,8 9,8 88,7
Trau, Thong nhua | Ngoai dat trong 38,5 26,7 33,8 11,8 774
Chénh léch 4,3 23 -6,0 2,0 11,2
Trong rimg 34,6 25,5 27,2 9,1 86,6
Trau, Sau sau Ngoai dat trong 37,9 27,2 31,8 10,7 78,3
Chénh léch -32 2,1 4,6 -16 83
2 ) Trong rimg 35,6 25,4 28,4 10,2 84,6
Trau, Lim, 520 "Q. i datwong | 388 | 27,5 31,8 11,3 79,6
den
Chénh léch -3,2 2,1 -3,4 -1,1 5,0

Bang 8 cho thay: Nhiét do khong khi t6i cao
trong rung trong Trau hon loai bién dong tir 34,2 -
35,6°C, nhiet do t6i cao ngoai dat trong bién dong
tir 37,9 - 38,8°C, nhiet do toi cao trong rimg trong
Trau hon loai cai thién duoc tir 3,2 - 4,3°C; nhiét do
khong khi toi thap trong rimg trong Trau hon loai
bién dong tir 24,4 - 25,5°C, nhiet do khong khi t6i
thap ngoai dat trong bién dong tir 26,7 - 27,5°C,
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nhiét do khong khi toi thap trong rimg trong Trau
hoén loai cai thién duoc 2,1 - 2,3°C; nhiet do khong
khi trung binh trong rimg tréong Trau hén loai mat
hon nhiét do khong khi trung binh ngoai dat trong
tir 3,4 - 6°C. Do 4m khong khi trong rimg trong
Trau hon loai cao hon 4m @0 khong khi ngoai dat
trong bién dong tir 5 - 11%. Rimg hén loai cé cau
truc khac nhau thi kha nang cai thién nhiét do, 4m

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2025



KHOA HOC CONG NGHE

do khong khi khac nhau; rimg cang 16n tudi thi
kha nang cai thién nhiét do va 4m do khong khi
cang tot. Rung trong hén loai Trau, Thong nhua
(20 tubi), nhiét do khong khi trung binh cai thién
6°C, do am khong khi cai thien 11,2%; ring trong
hén loai Trau, Sau sau (10 tudi), nhiét do khong
khi trung binh cai thién duoc 4,6°C, 30 4m khong
khi cai thién 8,3%; rimg trong hon loai Trau, Lim,
Sao den (5 tudi), nhiét do khong khi trung binh cai
thién 3,4°C, do 4m khong khi cai thién 5%.

4. KET LUAN

Z cla rumg trong hon loai Trau, Sau sau, ty 1é
1: 1 (10 tudi) 16n hon rimg trong hon loai Trau,
Thong nhua, Sao den, ty 1e 2: 1: 1 (20 tudi).

So sanh Z cta rung trong hon loai Trau,
Thong nhua (20 tudi) (Z = 297,8%), rimg trong hon
loai Trau, Sau sau (10 tudi) (Z = 280,8%) va rimg
trong hon loai Trau, Lim, Sao den (5 tudi) cho thay
c6 sut khac nhau ré rét. Vi vay, chi s6 cau tric tong
hop ctia tham thuc vat rimg Z phu thudc va tudi
rimg va té thanh rimg.

Két qua nghién ctu cho thay: Rimg trong hén
loai Trau, Thong nhua (20 tudi), nhiét do dat duoc
cai thien 2,5°C, d0 4am dat duoc cai thién 19,7%;
rimg trong hén loai Triu, Sau sau (10 tudi), nhiét
do dat duoc cai thién 1,9°C, @0 4m dat duoc cai
thien 13,5%; rimg trong hén loai Triu, Lim, Sao
den (5 tudi), nhiét do dat duoc cai thién 1,4°C, do
am dat duoc cai thién 11,9%. Dat trong rimng trong
Trau hon loai c6 ham luong mun, dam, lan, kali l1on
hon ngoai dat trong. Do pH dat trong rimg trong
Trau hén loai cao hon pH dat ngoai dat trong tu
1,88 - 2,02; ham luong mun cai thién 2,01 - 2,95%;
ham luwong dam dé tiéu duoc cai thién tir 1,53 - 2,24
mg/100 g dat; ham luong lan dé tiéu duoc cai
thién tir 37,41 - 77,46 mg/100 g dat; ham lwong kali
dé tieu cua dat duoc cai thién tir 75,8 - 85,91
mg/100 g dat. Vi vay, rimg trong Trau hon loai co
kha nang cai thién tinh chat hoa tinh dat tot.

Rimg trong hon loai Trdu, Thong nhua (20
tudi), nhiet do khong khi duoc cai thien 6°C, do
am khong khi duoc cai thién 11,2%; rimg trong hon
loai Trau, Sau sau (10 tudi), nhiét do khong khi
duoc cai thién 4,6°C, do 4m khong khi duoc cai
thien 8,3%; rimg trong hén loai Trau, Lim, Sao den

(5 tudi), nhiet do khong khi duoc cai thién 3,4°C,
do 4am khong khi duoc cai thién 5%. Nghién ctu
cac rimg trong Trau hoén loai voi cay ban dia khac
& tinh Quang Tri, da chon ra duoc rimg trong hon
loai: Tr4u, Thong nhua; Trau, Sau sau; Trau, Lim,
Sao den; Z > 172,7% va kha nang cai thién moi
truong dat va khong khi t6t dé phat trién trong
rung phong ho.
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STUDY ON EVALUATION OF THE ENVIRONMENTAL PROTECTION AND IMPROVEMENT
CAPACITY OF Vernicia montana Lour FORESTS IN QUANG TRI PROVINCE

Dang Thai Duong’, Dang Thai Hoang!
! University of Agriculture and Forestry, Hue University
Summary

A study on mixed-species protective forests in Quang Tri province was conducted, evaluating
various forest types of different ages. The research assessed a 20-year-old mixed forest of
Vernicia montana Lour and Pinus merkusir, a 20-year-old mixed forest of Vernicia montana Lour,
Pinus merkusii and Hopea odorata, a 10-year-old mixed forest of Vernicia montana Lour and
Liquidambar formosana Hance; a 10-year-old mixed forest of Vernicia montana Lour and Hopea
odorata, a 5-year-old mixed forest of Vernicia montana Lour, Erythrophleum fordii and Hopea
odorata, a 5-year-old mixed forest of Vernicia montana Lour and Hopea odorata. The findings
identified that the mixed forests of Vernicia montana Lour and Pinus merkusii, Vernicia montana
Lour and Liquidambar formosana Hance; Vernicia montana Lour, Erythrophleum fordii, Hopea
odorata demonstrated significant protective capabilities, effectively improving soil and air
environments. At age 5, these forests recorded a comprehensive structural index of forest
vegetation (Z, %) of 172.7%, which increased to 297.8% by age 20. Compared to non-forested areas,
soil temperature decreased by 1.4 - 2.5°C, soil moisture rose by 11.9 - 19.7% and soil chemical
properties improved, with pH ranging from 1.88 to 2.02, humus content from 2.01 to 2.95%,
available nitrogen from 1.53 to 2.24 mg/100 g soil, available phosphorus from 37.41 to 77.46
mg/100 g soil, and available potassium from 75.8 to 85.91 mg/100 g soil. Furthermore, air
temperature under the canopy dropped by 3.4 — 6°C, air humidity increased by 5 - 11.2%. These
results provide a scientific foundation for selecting suitable mixed-species protective forests
incorporating Vernicia montana Lour for development in Quang Tri province.

Keywords: Vernicia montana Lour., protective forest structure, soil improvement, air quality
enhancement.

Ngay nhan bai: 14/3/2025

Ngay chuyén phan bién: 3/4/2025
Ngay thong qua phan bién: 10/4/2025
Ngay duyét dang: 16/4/2025

100 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2025



THE LE VIET VA GUI BAI

1. Tap chi Nong nghiép va PTNT dang tai cac bai bao khoa hoc cong bo cac cong
trinh nghién ctru khoa hoc c6 noi dung khoa hoc méi, cac bai téng quan vé nganh nong
nghiép va PTNT chua gtti dang & bat ky loai hinh bao chi nao.

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

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

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

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

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

+ DO7 voi cdc tai lieu Ia sach ghi day di theo thir tuz ' Tén tac gia, nam xuat ban, tén
sach, nha xuat ban, noi xuat ban.

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

6. Tap chi Nong nghiép va PINT thuc hién quy trinh gt bai, quy trinh phan bién
online trén hé thong phan mém cua Tap chi va st dung co sé dix liéu cac s6 Tap chi da
xuat ban, dé nghi cac cong tac vién, phan bién bai bao va ban doc truy cap vao
website: http://tapchinongnghiep.vn/ va thuc hién cac tha tuc theo huéng dan.

7. Chi tiét xin lién he: Tap chi Nong nghiép va PTNT; S6 10 Nguyén Cong Hoan, Ba
binh, Ha Noi; Dién thoai: 024.37711070; 024.38345457; 024.37716634. Email:
bbtnongnghiep@gmail.com.
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