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Effect of waterlogging regimes on growth, physiology and yield
of mungbean under nethouse condition
Nguyen Thi Dung, Vu Ngoc Thang, Le Thi Tuyet Cham
Abstract

This study was conducted to examine the effect of waterlogging on growth, physiology and yield of four mungbean
varieties (DXVNS5, DXVN7, DX14 and DX11) under nethouse condition. Plants were waterlogged at flowering
stage with different waterlogging regimes (0, 5, 10, 15 days). Waterlogging resulted in decrease of plant height, leaf
number, leaf area, nodule, root and shoot fresh and dry weight, SPAD value, Fv/Fm ratio, yield and yield components.
At 15 days of waterlogging regime, seedlings showed large reduction in physiological traits and yield of all varieties
while at 5 days of waterlogging regime, the impact of waterlogging was less than that in other waterlogging regimes.
On average, loss of grain yield per plant of DXVN5, DXVN7, DX14, DX11 under 5 days waterlogging (13,22%;
11,58%; 17,90% and 24,36%, respectively) lost less in comparison with 15 days waterlogging (43,69%; 38,55%;
53,65% and 40,76%, respectively). After exposure to waterlogging, physiological traits and yield of DXVN?7 lost less
in comparison with other varieties.
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KHAO SAT NGUON GEN LUA CO HAM LUQONG
TINH BOT KHO TIEU CAO TRONG NOI NHU
Phan Thi Hién', Nguyén Thi Pao’, Téng Van Hai',
Nguyén Thi Thay Hanh!, Nguyén Qudc Trung'

TOM TAT
Muc tiéu cua nghién ctiu la danh gia ngudn gen ltia c6 ham lugng tinh bot kho tiéu cao trong néi nhi phuc vu
cong tac lai tao va phat trién giong la. 18 mau giong lta khac nhau dugc st dung d€ xac dinh ham lugng tinh bot
khé tiéu va phat hién 2 QTL quy dinh ham lugng TBKT da dugc cong b6 la qRSb7-1 va qRSb7-2 bang chi thi ADN
tuong ting RM7110 va RM3404. Xay dung phé hip thu I6t ciia mau tinh bt d€ xdc dinh d6 hép thu cuc dai 6 bude
song A > 400 nm thu dugc mau ¢ d6 hdp thy thdp nhétla B7K (541 nm) va cao nhat la Chiém Tay (578,5 nm) tuong
tng v6i ham lugng TBKT ctia cdc mau dao dong tii 0,58 % dén 4,18%. Két qua xdc dinh kiéu gen phat hién ¢6 11 mau

' Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép Viét Nam

37



Tap chi Khoa hoc Céng nghé Noéng nghiép Viét Nam - S6 7(104)/2019

giong mang QTL qRSb7-1 va c6 11 mau giéng mang QTL gRSb7-2; trong d6 7 mau giéng c6 ca 2 QTL la: L7, CP7,
CP13, CP14, D72, S53B3 va EML2. Ngu6én mau giong dugc xac dinh ki€u gen c6 ham lugng TBKT cao la ngudn vét
liéu c6 tiém nang ting dung trong chon tao va phat trién giéng lta lam thuc phdm chiic ning trong diéu tri va cham

séc stic khoe.

T khéa: Tinh bot kho tiéu, ndi nhi, chi thi ADN, QTL, phd hip thu I6t

1. DAT VAN PE

& Viét Nam ciing nhu Thai Lan, Trung Quéc,
Nhat Ban va nhiéu nuéc chau A khéc, st dung gao
la nguén luong thuc chinh va nguén cung cép nang
lugng cht yéu cho cudc séng hang ngay. Tuy nhién,
viéc hang ngay st dung tinh bot qua lugng can thiét
dan dén nhiing nguy co vé béo phi, dén tiéu dudng,
dai trang... Chién lugc phat trién va stt dung cac loai
thuc phdm c6 chi s6 dudng huyét thap hay ndi cach
khac la bi tiéu hda cham sé la giai phap t6t nhat giap
cac qudc gia doi pho véi cac can bénh nguy hiém
dang ngay cang ting néu trén.

Phén loai theo qua trinh tiéu hoa thi tinh bt
dugc chia thanh ba loai: tinh bot tiéu héa nhanh,
tinh bot tiéu héa cham va tinh bot kho tiéu. Tinh bot
kho tiéu (TBKT - resistant starch) la lugng tinh bot
va cdc san phdm ti tinh bot khong bi tiéu hoa trong
rudt non cua ngudi khoe manh va mot phian nho
dugc 1én men bdi vi sinh vat (Topping & Clifton,
2001). Nh¢ dic diém nay ma cac loai thuc phdm cé
ham lugng TBKT cao dugc sti dung lam thuc phdm
chiic ning bét budc trong khiu phin dn cta bénh
nhan tiéu duong tuyp 2 (Maki et al, 2012; Tran
Hitu Dang va Nguyén Hai Thuy, 2013). TBKT dugc
phén chia thanh 5 loai: RS1, RS2, RS3, RS4 va RS5
(Birt et al., 2013) dya trén sy khac biét vé ngudn
g0c, cdu truc va kha nang bi thuy phan bdi cac loai
enzyme tiéu hoa khac nhau.

O gao, ham lugng TBKT c6 thé chiém dén 9,5%
lugng chat kho (Selvakumar et al., 2014) tham chi
lén dén 13% nhu & giong Gongmi 3 (Zeng et al.,
2016). Nghién ctiu di truyén cac gen quy dinh ham
lugng TBKT & quan thé F, gitia giong Gongmi 3
(13%) va Diantun 502 (0,2%) da xac dinh duogc
2 QTL la gRSb7-1 va qRSb7-2 ndm trén NST s& 7
(Zeng et al., 2016).

Dén nay, ¢ Viét Nam cac nghién ctiu vé TBKT
mdi chi diing lai & mot s6 nghién ctiu vé dinh dudng
cho bénh nhan déi thdo dudng (Nguyén Thi Thu
Thdo va ctv., 2012), cac nghién ctiu vé di truyén chon
tao gidng cay luong thuc c6 ham lugng TBKT cao
con rat han ché.

Muc tiéu ctia nghién ctu nay 12 nham danh gia
ham lugng TBKT va phat hién ciac QTL quy dinh
TBKT & mot s6 mau giong lua. Két qua ctia nghién
ctiu sé la ca s& cho viéc chon loc vat liéu phuc vu lai
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tao va phat trién giong lia méi c6 ham lugng TBKT
cao lam thuc phdm chiic nang.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Nghién ctiu st dung 18 mau giéng lua goém 3
mau Japonica (L4, L5, L7) va 15 mau Indica (CP7,
CP8, CP13, CP14, CP15, CP16, D66, D72, E53B3,
EML2, ST3, HCR2, B7K, P6DB va Chiém tay), dugc
thu thap va phat trién tai B mén Sinh hoc phan tu
va Cong nghé sinh hoc ting dung, Khoa Céng nghé
sinh hoc, Hoc vién Nong nghiép Viét Nam.

2.2. Phuong phap nghién ciu
2.2.1. Bo tri thi nghiém

Céc mau giong dugc trong trén rudng theo mo ta
cua IRRI, 2013; cac mau giong dugc cdy trén rudng
tudn tu khong nhac lai, méi giéng 1 6, méi 6 5 m?
hang cach hang 25 cm, cay cach cay 15 cm trong diéu
kién vy He Thu 2018 tai Ha Noi.

Thu hoach cdc mau giéng khi béng dat ti 1é
chin > 80%. Théc duge phoi kho dén do 4m 14%
va lam sach dé tién hanh xdc dinh ham lugng tinh
bot khé tiéu.

2.2.2. Xdc dinh ham lugng tinh bt kho tiéu ciia cdc
mau giong lia

Ham lugng tinh bot kho tiéu duge xac dinh theo
phuong phap ctia Yang va cong tac vién (2012). Gao
trang sau khi xat vo triu, vo cdm va dugc nghién
min bing mdy Bead Shocker. Can 50 mg bot gao vao
ong falcon 50 mL, thém 0,5 mL ethanol 95%, 4,5 mL
NaOH IM. Dun cach thay 6 100°C trong 10 phut,
dé ngudi, sau d6 dinh mic 50 mL bang nudc cat
khtt ion. Hut chuyén 2,5 mL dung dich vao mdt 6ng
falcon 50 mL méi, thém 0,5 mL CH,COOH 1M, lic
k§. Sau d6 thém 1mL lod réi dinh mtic 50 mL béang
nudc cat khtt ion. On dinh trong 20 phuit.

Tién hanh xdc dinh TBKT bidng may quang phd
JASCO V-730 v6i budc soéng 200 - 900 nm. Ham
lugng TBKT dugc tinh theo cong thic:

RS=21.312x A, -0.030 x \max +12.251

Trong do: A | la do hap thu (OD) cuc dai & budc
song Amax > 400 nm (Yang et al., 2012). Ham lugng
TBKT ciia moi mau gidng dugc do lap lai 3 ldn va
tinh trung binh.
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2.2.3. Téch chiét ADN tong so

ADN tng s6 dugc tach chiét theo phuong phap
cta Dellaporta va cdng tic vién (1983): Mau la
thu thép 30 ngay sau cdy dugc lam kho bang chan
khong va cat thanh tiing doan dai ti 0,5 dén 1 cm,
cho vao 6ng loai 1,5 mL va nghién bang may Bead
Shocker, t6c d6 1800 vong/phut, thoi gian 2 x 60 giay.
B8 sung 600 pL dung dich extraction buffer
(100 mM TrisHCI pH 8.0; 50 mM EDTA; 500 mM
NaCl, 1% SDS). U cdc mau & 65°C trong 30 phuit.
Thém 200uL Potassium acetate 5M, lic déu. U vao
da trong khoang thai gian 30 phat. Ly tim cic mau &
toc do 12000 vong/phit, 4°C, trong 15 phut. Hat 400
uL dung dich & phan trén sang 6ng méi. Cho 400 pL
2-propanol lac déu. Ly tdm cac méau & t6¢ do 12.000
vong/phut trong 30 phut & 4°C. B3 bo phan néi bang
cach p ngugc cic 6ng, roi d€ 1én gidy thim. Ria
ttia bang 1 mL ethanol 70% cho méi 6ng. Ly tam &
toc do 12000 vong/pht, 4°C, trong 10 phut. DS bo
ethanol, d€ 6 nhiét d6 phong hodc ta séy cho dén khi
khong con mui ethanol. Hoa tan tia v6i 50 uL dung
dich 0,1X TE (10 mM Tris HCI pH 8.0 and 1 mM
EDTA), va bao quan trong tt mat 4°C.

2.2.4. Xdc dinh QTL qRSb7-1 va qRSb7-2 bang ky
thudt PCR

Stt dung cap méi RM7110-R: 5°-CTATTAACCG-
GTTGAGATGGTGAGC-3va RM7110-F: 5-AC-
GGCGATCTCTGTGTTTATTGC-3" cach gRS7-1
la 0,01 cM, bang ADN khuyéch dai dac trung co
kich thudc 200bp. Cip méi RM3404-R: 5°-ACAG

Abs
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Hinh 1. Quang phé hdp thu Iot
ctia mau Chiém Téy: Amax =578,5 nm,

A, =043

Két qua xac dinh ham lugng TBKT thu dugc gia
tri dao dong tli 0,58% dén 4,18%, trong do6 giong
Chiém Tay c6 ham lugng tinh bot kho tiéu cao nhat
4,18% va thip nhat 1a B7K 0,58%. Cdc mau giéng co
ham lugng TBKT dai déu ti thap dén cao va c6 thé
phan thanh 3 nhém: thap, trung binh va cao.

GGTTCATACCAGCAGG-3va RM3404-F:
5-TACTCTCCCCTCACCCCTTC-3’ cach gRS7-2
la 15 cM, bang ADN khuyéch dai ddc trung c6 kich
thudc 170bp (Zeng et al., 2016). Phan ting PCR 20 pL
gom: 4 pL nudc khi ion; 10 uL Gotaq GreenMas-
termix 2X (Promega); 4 pL mdi (1 mM); 2,0 uL
ADN khuon.

Chu trinh nhiét ctia phan ting PCR la 95°C trong
5 phut, 35 chu ky gom: 95°C trong 30 giay, 55°C trong
30 gidy, 72°C trong 30 gidy va budc kéo dai cudi cing
72°C trong 7 phut

San phdm PCR dugc dién di trén gel agrose 2%
pha sdn Ethilium Bromide 0.5 pg/mL va quan sét
bang den UV.

III. KET QUA VA THAO LUAN
3.1. Xac dinh ham lugng tinh bét kho tiéu
Phuong phap do ham lugng TBKT dua trén dédc
diém quang phd hip thu tinh bot khi nhuém véi
dung dich I6t. Dya trén d¢ hép thu cuc dai trong
phd hép thu ctia hon hgp tinh bot & bude song tu
400 nm dén 900 nm, ham lugng TBKT dugc tinh
toan theo cong thtic cia Yang va cong tac vién (2012)
da xay dung va kiém chiing. Két qua xac dinh do hap
thu quang cuc dai cao nhét thu dugc 6 mau giong
Chiém Tay v6i budc séng Amax =578,5 nm véi do
hap thu cuc dai A, = 0,43 (hinh 1) va thdp nhat &
mau giong B7K véi bude song Amax =541 nm, A
= 0,22 (Hinh 2).

Amax

Abs

of= e
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Hinh 2. Quang phé hdp thu Iot
cta mau B7K: Amax =541 nm,
A, =022

Nhom ham lugng TBKT thép (0 - 1%): gom
6 mau giéng L4, L5, L7, B7K, HC2R va P6DB c6
ham lugng dao dong tu 0,58% (B7K) dén 0,90%
(HCR2). Trong d6 cdc mau L4, L5 va L7 thudc
nhém Japonica; 2 mau gidng chat lugng cao c6 com
déo la B7K va HCR2.
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Nhém ham lugng TBKT trung binh (1,01-3,5%):
goém 10 mau giéng CP7, CP8, CP13, CP14, CP15,
CP16, D72, S53B3, EML2 va ST3.

Nhém ham lugng TBKT cao (> 3,51%): gobm 2
mau giong D66 va Chiém Tay (3,91 va 4,18%). Trong
dé6 giong Chiém Tay la giong lda Chiém c6 truyén va
dong D66 la dong méi chon tao, cd 2 mau gidng nay
déu thuoc loai cting com.

Trong s6 18 mau giéng nghién ctiu, ham lugng
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TBKT c6 su khéc biét rd rét gitia cic mau giéng c6
ham lugng thap - L4, L5, L7, B7K, HC2R va P6DB
(0,58 - 0,90%) so véi cac gidng c¢6 ham lugng cao
- D66 va Chiém Tay (3,91 - 4,18%), cu thé su khac
biét gitta mau giong c6 ham lugng TBKT cao nhét va
mau giong c¢b ham lugng thip nhét 1a 7,2 lan. Ham
lugng TBKT trong cdc mau giéng nghién ciiu déu
thap hon so v6i mau giong Gongmi 3 (13%) trong
nghién ctiu ctia Zeng va cdng tac vién (2016).
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(30(.'0:;;’70(1‘_\

Hinh 3. Ham lugng TBKT & 18 méu gidng

3.2. Xac dinh QTL

ADN ctia 18 mau giéng dugc tach chiét tii 1a cha
cac mau giong dé phuc vu viéc xac dinh 2 QTL lién
quan dén ham lugng TBKT da dugc cong b6 boi
Zeng va cOng tac vién (2016). Két qua kiém tra chat
lugng ADN t3ng s6 sau khi tach chiét va dién di trén
gel agarose 1% cho thdy cdc mau ADN téng s6 du
diéu kién d€ st dung cho phan ting PCR & cac buéc
tiép theo.

Tu két qua dién di san phdm ctia phan ting PCR
v6i chi thi RM7110 (hinh 4) cho thdy 11 mau giong
mang QTL gRSb7-1 gom: L5, L7, CP7, CP8, CP13,
CP14, CP15, D72, S53B3, EML2 va P6DB. Bdy mau

T a5 885858588 8

giéng con lai khong mang QTL nay gom: L4, CP16,
D66, B7K, HCR2, ST3 va Chiém Tay.

Két qua dién di san phdm ctia phan ting PCR véi
chi thi RM3404 (Hinh 5) thu dugc: 11 mau giéng
mang QTL gRSb7-2 gom: L4, L7, CP7, CP13, CP14,
D72, D66, S53B3, EML2, ST3 va Chiém Tay. Bay
mau gidng khong mang QTL gom: L5, CP8, CP15,
CP16, B7K, HCR2 va P6DB.

Tu két qua xac dinh 2 QTL ndm trén NST s6 7
1a qRSb7-1 va qRSb7-2 cho thiy 7 mau gidng c6 ca
2QTL (L7, CP7,CP13, CP14, D66, S53B3 va EML2);
11 mau giéng mang 1 trong 2 QTL va 3 mau giéng
CP16, B7K va HCR2 khong mang ca 2 QTL trén.

SS3B3
B7K
HCR2
EML2

S13

P6bB
Chiém Tay
DNA ladder

Hinh 4. Két qué dién di sdn phdm PCR ctia 18 mau giéng st dung chi thi RM7110
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Hinh 5. Két qué dién di san phdm PCR ctia 18 mau giéng st dung chi thi RM3404

Vai tro cia QTL qRSb7-1 dén ham lugng TBKT
khong thé hién ro trong két qua do 6 18 mau gidng
trong nghién ctiu nay: 11 giéng mang QTL c6 ham
lugng TBKT dao dong tii 0,72% (mau giéng L7) dén
3,91% (mau giéng D66); 7 mau giong khong mang
QTL c6 ham lugng dao dong tit 0,81% (mau gidng
L4) dén 4,18% (mau giéng Chiém Tay).

Vai tro cia QTL qRSb7-2 dén ham lugng TBKT
thé hién kha rd trong két qua xac dinh véi cdc mau
giong thudc nhém Indica: 9 mau giéng Indica mang
QTL c6 ham lugng TBKT dao dong ti 1,72% (mau
giéng CP14) dén 4,18% (mau giéng Chiém Tay),
trong khi dé 2 mau giéng thudc nhém Japonica 1a
L4 va L7 c6 ham lugng rat thap tuong ting 0,81% va
0,87%; 7 mau giéng khong mang QTL c6 ham lugng
dao dong tu 0,58% (mau giéng B7K) dén 2,57%
(mau giong CP8). Hon thé niia, hai mau giéng D66
va Chiém Tay la hai mau giéng c6 ham lugng TBKT
thudc nhom cao déu c6 mang QTL gRSb7-2.

Két qué danh gia kiéu gen va ham lugng TBKT
cua 18 mau giéng (Bang 1) cho thiy cé su tuong
quan gitia kiéu gen va kiéu hinh. Hai trong 3 mau
giong khong mang 2 QTL la B7K va HCR2 thudc
nhém cé ham lugng TBKT thdp dao dong tii 0,58%
va 0,90%. Mau giéng CP16 ciing khong mang 2 QTL
trén NST s6 7 nhung thudéc nhém c6 ham lugng
TBKT trung binh - 1,80%. Bay giéng mang ca 2 QTL
¢6 ham lugng TBKT cao nhat dao dong ti 1,72%
dén 4,18%; ngoai trit mau giéng L7 thuéc nhém
Japonica c6 ham lugng 0,72%. Diéu do6 co thé dugc
gidi thich 1a c6 thé con ¢6 cac QTL khdc lién quan
dén ham lugng TBKT trong hé gen cay lda nhung
chua dugc phat hién ra va chua dugc dé cép trong
nghién ctu nay.

Bang 1. Két qua danh gid kiéu gen
va ham lugng TBKT ctia 18 mau giéng

TT ggﬁ‘g qRSb7-1 qRSb7-2 TBKT (%)
1 14 - + 0,81 +0,10
2 L5 . . 087049
3 L7 + + 0,72 £ 0,27
4 CP7 + + 2,67 + 0,55
5 CP8 + - 2,57 £ 0,27
6  CpP13 . 2,19+ 0,29
7 CPl4 . 1,72+ 0,50
8 CP15 + - 1,33 + 0,09
9 CP16 - - 1,80 + 0,51
10 D72 + + 2,30 + 0,09
11 Des : ¢ 391+064
12 S53B3 . b 2,68+0,19
13 B7K - - 0,58 + 0,15
14 HCR2 - - 0,90 + 0,05
15 EMIL2 . + 208+029
6 ST3 i ¢ 227+031
17 P6DB + - 0,77 £ 0,25
18 ChiémTiy - ¢ 418008

IV. KET LUAN

Ham lugng TBKT ctia 18 mau giéng dao dong
ti 0,58% & B7K (Gi6ng Bic thom 7: com thom,
déo) dén 4,18% & mau giong Chiém Tay (Gidng lua
Chiém ¢§ truyén ciing com). Ba mau giéng Japonica
L4, L5 va L7 ¢6 ham lugng TBKT thdp 0,72% dén
0,87%. Trong 18 mau giéng nghién ctiu 11 mau
giong mang QTL gRSb7-1, 11 mau giéng mang
QTL gRSb7-2 va 7 mau giéng c6 ca 2 QTL (L7, CP7,
CP13, CP14, D66, S53B3 va EML2). Cic mau giéng
Indica ¢6 mang QTL gqRSb7-2 déu c6 ham lugng
TBKT thu¢c nhém trung binh va cao dao dong tu
1,72% dén 4,18%.
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Nhém tdc gid xin cdm on sy hé trg kinh phi
mot phan tu Dé tai Nhom nghién ctiu Khoa hoc
sinh vién, ma s6 SV2019-12-63 va Dé tai cdp Hoc
vién, ma s6 T2019-12-68 cua Hoc vién Nong
nghiép Viét Nam.
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Evaluation of rice accessions with high endosperm resistant starch

Abstract

Phan Thi Hien, Nguyen Thi Dao, Tong Van Hai,
Nguyen Thi Thuy Hanh, Nguyen Quoc Trung

The objective of the study was to evaluate the rice accessions with high endosperm RS content for breeding of
new rice varieties. Eight teen rice accessions were used to determine resistant starch (RS) content and 2 identified
QTLs that control RS in rice were detected: gRSb7-1 and qgRSb7-2 by using DNA markers RM7110 and RM3404,
respectively. By construction of iodine absorption spectrum at wavelength ranging from 400 nm of the starch
samples, the maximum absorbance were identified with the lowest value at 541 nm for B7K and the highest value
at 578.5 nm for Chiemtay. The RS was from 0.58% to 4.18% for BK7 and Chiemtay, respectively. Genotyping results
revealed that 11 accessions carrying gRSb7-1 and 11 samples carrying gRSb7-2; of which 7 accessions carried 2 QTLs
as following L7, CP7, CP13, CP14, D66, S53B3 and EML2. These accessions with identified genotype and high RS
content could be potential materials for breeding and developing rice variety for providing functional food.

Keywords: Resistant starch, endosperm, DNA marker, QTL, iodine absorption spectrum
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NGHIEN CUU TOI UU QUY TRINH SAN XUAT TU PONG GIA PO XANH
NHAM TANG NANG SUAT VA CHAT LUONG CAM QUAN
Pham Ngoc Hung', Nguyén Phuc Binh', Tran Quéc Tiép!

TOM TAT

Quy trinh san xudt gia d6 xanh thu cong truyén thong dang ton tai nhiéu han ché nhu thoi gian dai, nhan cong
16n, chit lugng va an toan cta san phdm bi tdc dong béi nhiéu yéu t6 nhu nhiét do, do 4m va mai trudng. DE giai
quyét nhugc diém phuong phap tht cong, nhém nghién ctiu da thiét ké, ché tao mé hinh may lam gia d6 tu dong va
thuc nghiém t6i uu hoa quy trinh nudi trong. Két qua nghién ctiu cho thay, diéu kién t6i uu ctia quy trinh san xuat
ty dong gid d6 xanh dat dugc nhu sau: nhiét do ngdm d6 35°C, thoi gian ngdm 4 h, mét d¢ gieo 40 g/dm?, nhiét do
nudce tudi 28 - 30°C, chu ky tudi la 30 phat, mdi 1an tudi trong 1 phiat, mat do luu lugng tudi 0,05 L/phat/dm?, thoi
gian tudi 48 h, ning sudt 7 kg gia/1 kg nguyén liéu. San phdm dugc phén tich thanh phén héa hoc, vi sinh va danh
gia cdm quan cho thdy két qua tot.

T khéa: Gia d6, quy trinh san xudt, may tu dong, tdi uu

1. DAT VAN PE

Gid d6 xanh (Bean Sprouts) 1a thyc phdm da c6
tu rat lau va da dugc nhiéu nguoi dung ua chudng
(Price, 1988). Uu diém ndi bat ctia gid d6 la thuc
phdm giau protein, sinh truéng nhanh, gia thanh
ré. Gia d6 cing dugc biét dén nhu mot ngudn cung
cdp axit béo thiét yéu, fatalcohols, sterol, dudng, axit
httu co, amin va mot s6 hgp chat khac. Thanh phan
cua gid dd xanh cing bao gom cac hgp chat c6 lgi
cho stic khoe nhu axit phenolic, flavones, flavonol,
isoflavone, triterpenes, hgp chit dé bay hoi, vitamin
C, carotenoids va cac chit chong oxy héa (Ebert et
al, 2017; Na Jom et al., 2011).

Gid d6 1a thuc phdm xudt hién trong biia dn, gid
d6 6 thé dn s6ng hodc ndu chin. Gia d6 cing dugc
coi 1a thuc phdm co ban danh cho nhiing nguoi dn
kiéng (Martinez-Villaluenga et al., 2006). Quy trinh
san xudt gia d6 xanh doi hoi cay gia phai dugc trong
trong diéu kién moi trudng cd nhiét do tit 22 nhiét
24°C va d6 4m cao (95%) trong ba dén nam ngay dé
nay mam (Peles et al,. 2012; Taormina et al, 1999).
Phuong thtic san xuét gid dé thudng dung tai Viét
Nam d6 la san xudt tht céng truyén thong va san
xudt dya trén cac may lam gid d6 tu dong hodc ban
tu dong. Doi v6i phuong thic san xuat tht cong thi
quy trinh san xudt gia d6 dau xanh kha don gian véi
nhiing dung cu khong phtic tap: D6 xanh > ngdm
trong nudc 6 - 10 h > @ trong chum vai, méi ngay
tudi 3 - 41an > thu hoach gia d6 sau 72 - 96 h. Tuy
nhién, v6i phuong thiic nay, san lugng san xuét
thép, cong lao dong l6n, chat lugng gia khong dong
déu do anh hudng ctia cac diéu kién mdi trudong va
kinh nghiém ngudi lao dong, chua dép ting dugc cac
yéu ciu vé€ an toan vé sinh thuc phdm. Do cac diéu
kién ndy mam d&m va dinh dudng va dinh dudng cao

nén do xanh c6 thé bi anh hudng béi vi sinh vat cao
nhu ndm men, pseudomonads, enterobacteria va vi
khudn axit lactic (Randazzo et al., 2009; Zheng et al.,
2015). Céc vi sinh vat gay bénh ciing c6 thé gay théi
gia do6 trong ca qua trinh san xuét gia d6 (Harris
et al., 2003). Ngudgc lai, khi st dung cac may lam gia
doé tu dong hodc ban ty dong thi nang suét gia do
cao, chat lugng dong déu va giam dugc chi phi cong
lao dong trong qua trinh san xudt gia do.

Nhoém nghién ctiu da thiét ké, ché tao thanh cong
may gia d6 ban ty dong quy mo viia va nhd. Thiét bi
nay la c6 thé san xudt dugc gid d6 dau xanh v6i nang
sudt trung binh (tit 30 - 50 kg sdn phdm/mé), phu
hop cho cac bép édn tap thé, cac ctia hang kinh doanh
nho, céc khu tip trung dong ngudi. Mdy co thé diéu
chinh ty dong tudi nudc, luu lugng tudi theo chu
ky, diéu chinh nhiét d6 tudi, hé thong suc khi nham
tang lugng oxy cung cép cho gia do; su dung tia UV
kht trung khi trude khi thu hoach. Quy trinh san
xudt gid d6 tu dong 1a: D6 xanh > Ngam trong nudc
3 - 5h > dua vao mdy tudi gian doan theo chu ky >
thu hoach sau 48 - 72 h.

Nhém danh gid va tim ra quy trinh san xuit gid
d6 dau xanh dat chét lugng cao, tiét kiém nudc tudi,
giam thiéu thoi gian nuoi tréng gid, nhom nghién
ctiu da thii nghiém san xudt gia do6 trén thiét bi dugc
ché tao, danh gia cam quan, phan tich mét s6 thanh
phén hoéa hoc va vi sinh cta gid d6 va tit d6 tim ra
cac thong s6 cong nghé t6i uu dé san xuit gia do.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

- D6 xanh: dugc st dung trong nghién cdu nay
1a loai d6 giong BM04, dugc trong & Khu vuc phia

' Vién Cong nghé Sinh hoc va Cong nghé Thuc phdm, Trudng Pai hoc Bach Khoa Ha Noi
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