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An efficient Agrobacterium-mediated transformation method
of embryogenic callus for Vietnamese Japonica rice varieties J02 and DS1

Hoang Thi Giang, Vu Thi Huong, Tran Hien Linh
Abstract
This study was carried out to establish an efficient protocol for Agrobacteium-mediated transformation of two
Vietnamese Japonica rice varieties, J02 and DS1. Before transformation, embryogenic callus induction and plant
regeneration were evaluated. In comparison with MS basal medium, NB basal medium was more efficient to form
larger average size of callus. Friable callus type and callus induction rate of above 89% were achieved. The highest
regeneration rate was observed on NB basal medium under 12 hour photoperiod. Agrobacterium suspension at
optical density of 0.3 was suitable for transformation. The expression of GUS gene was examined in callus and
plantlets that revealed successful transformation. The transformation efficiency of 60.0 - 66.94% was obtained for
both varieties.
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QUY TU GEN Ph2 VA Ph3 TRONG CHON TAO
GIONG CA CHUA KHANG BENH SUONG MAI
Tran Ngoc Hung', Vi1 Thi Thu Hién?

TOM TAT

Bénh suong mai do ndm Phytophthora infestans gay hai ca chua, ddc biét nghiém trong trong vu Pong Xuan &
bong bang song Hong va miia mua § vung cao nguyén nudc ta. Lay bénh nhéan tao v6i cic mau ndm suong mai
thu thép tai Lam Dong, Ha Noi, Lao Cai cho thdy gen PhI c6 trong mau giéng Nova hoan toan khong thé hién
tinh khang bénh. Gen Ph2 trong mau giéng LA3151 khong thé hién tinh khang t6t nhu gen Ph3 c6 trong dong
CLN2037B nhung ciing gidm rd rét chi s6 bénh va s6 bao tt tao ra trén vét bénh. Thong qua lai tao va chon loc bing
chi thi phan ti UF-Ph2-1 lién két v6i gen Ph2 va chi thi Ph3-gsm1 cho gen Ph3 da quy tu dugc cac gen nay trong
dong ca chua F, c6 dic di€ém nong sinh hoc t6t. Tinh khang bénh suong mai clia dong ca chua F, mang ca 2 gen Ph2
va Ph3 cao hon hdn dong bd me chi mang 1 gen, va 13 ngudn vat liéu t6t cho chon giéng ca chua.

Tu khéa: Ca chua (Solanum lycopersicum), bénh suong mai, ndm Phytophthora infestans, chi thi phan td, quy
tu gen

1. AT VAN PE

Trén thé gidi, ca chua (Solanum lycopersicum L.)

do thap (18°C) (Hagq et al., 2008; Stroud et al., 2016).
Néam P, infestans rat da dang va c6 2 hinh thtc sinh

la mot trong 4 cay trong c6 y nghia kinh t€ quan trong
nhat (sau lua gao, lta mi va d4u tuong) (Nowicki
et al., 2013). Nam 2014, san xudt ca chua toan cau dat
162 triéu tan véi gid tri dat trén 62 ti USD (FAO, 2017).

Bénh suong mai do ndm Phytophthora infestans
(Mont.) de Bary dugc xac dinh la m6i nguy hai
chinh trong sdn xuat ca chua & vung nhiét déi va
a nhiét d6i (Lima et al., 2009; Elsayed et al., 2012).
Né4m bénh hai moi bo phan trén cay: 14, than, qua...
G tat ca cac giai doan sinh trudng, lam giam nang
sudt va chat lugng (Lievens et al., 2004). Bénh phat
tan nhanh va lam chét ciy khi dm d¢ cao va nhiét

san la vo tinh va hitu tinh. Do d6, doc tinh ctia ndm
c6 thé tang 1én va lam mat tinh khang bénh cta cay
trong (McDonald and Linde, 2002). Hau hét cac loai
thudc khong cé tac dung khi bénh xudt hién, dac
biét 1a cac loai thudc c6 hoat chit metalaxyl (Randall
et al., 2014; Saville et al., 2015; Montes et al., 2016).
St dung giong ca chua chdng chiu bénh la giai phap
t6 vu d€ quan ly bénh suong mai.

Mot s6 giong ca chua chong chiu bénh suong mai
da tao ra nho dua gen khang bénh tti cac mau giong
ca chua hoang dai (Panthee and Gardner, 2010).
Hién nay, 5 gen khang bénh suong mai da cong bo.

'Vién Nghién ctiu Rau Qua, 2 Hoc vién Nong nghi¢p Viét Nam
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Gen troi Phl nam trén nhiém sac thé s6 7 khang
chting 0 (race 0) nhung da mat tac dung véi cac chung
mdi. Gen Ph2 troi khong hoan toan, ndm trén nhiém
sac thé€ 10 chi chong chiu v6i mot s6 mau ndm suong
mai c¢6 doc tinh thip. Gen Ph3 niam trén nhiém sic
th€ 9 thé€ hién tinh khang t6t ngay ca véi nhiing
mau ndm ma gen Phl va Ph2 khong con tac dung
(Pi-16 & Dai Loan) (Irzhansky and Cohen, 2006).
Tuy nhién, Ph3 ciing mét tinh khang bénh véi mot
s6 mau ndm phan l4p (Kim and Mutschler, 2006;
Chen et al., 2008; De Miranda et al., 2010). Gan day,
gen Ph5 dugc xac dinh & mau ca chua P1270433, thé
hién khang bénh trén mot s6 mau ndm ma cac gen
ctt khong con tac dung (Foolad et al., 2008, Merk
et al. 2012). Khong c6 chi thi phéan ti dugc cong bo
lién két chat véi gen Phl, trong khi d6 gen Ph2 va
Ph3 da dugc dung dé tao gidng ca chua thuong mai
(Panthee and Gardner, 2011).

O Viét Nam, ca chua duogc trong & 2 vung chinh
la Lam Péng va khu vic Dong bing song Hong. Bén
canh nhiing diéu kién thuén 1¢i, san xuét ca chua &
cac vung nay ludén phai déi mdt véi nhiéu loai sau
bénh hai. Nghién ctiu vé€ gen va tao giong ca chua
chdéng chiu bénh suong mai & nudc ta da c6 mot s6
két qua. Danh gia tinh khang bénh suong mai cua
nguon gen ca chua dia phuong thu thap & Viét Nam
khong xdc dinh dugc mau giong khiang bénh tét.

Gen Ph3 thé hién tinh trdi khong hoan toan, khang
v6i nhiéu mau ndm suong mai phén lap tai Viét Nam
(Tran Ngoc Huing, 2013). Thong qua chi thi phan tu
da tao dugc giong ca chua CVR9 uu thé lai, mang
gen Ph3 di hop tt, chong chiu v6i nhiéu mau ndm
suong mai tai Viét Nam (Tr4n Ngoc Hung va ctv.,
2020). D€ nang cao tinh khang bén viing, d6i pho
v6i bién d6i lién tuc ctia ndm bénh, bai bdo nay thé
hién két qua quy tu gen Ph2 va Ph3 nhdm tao dong
ca chua chong chiu bénh suong mai.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Cac gen khang bénh suong mai Phl, Ph2 va Ph3
lan lugt c6 trong cac mau giong Nova, LA3151,
CLN2037B dugc st dung trong nghién ctiu. Gidng
ca chua PT18 dugc Vién Nghién ctiu Rau Qua chon
tao man cam véi bénh suong mai dung lam d6i chiing
nhiém trong cac thi nghiém lay bénh nhén tao.
2.2. Phuong phap nghién ctu

2.2.1. Chon loc va lai tao

Mau giéng ca chua mang gen Ph2 (LA3151) va
Ph3 (CLN2037B) dugc lai v6i nhau. Dung chi thi
phan tt chon loc cay dong hgp i dong thoi gen Ph2
va Ph3 & quan thé F,
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Hinh 1. So d6 quy tu va chon loc dong ca chua mang dong thoi gen Ph2, Ph3 khang bénh suong mai
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2.2.2. Chon loc bdng chi thi phén ti

Stt dung Dneasy Plant kit ctia Quiagen dé€ tach
chiét DNA cuia tit ca cac mau nghién ctu tu 1a non
(cay 3 - 4 la that). Chat lugng DNA dugc kiém tra
bang dién di trén gel agarose 1%. Chon loc cdy dong
thoi mang Ph2 va Ph3 trong quan thé F,. V6i gen Ph2
st dung chi thi UF-Ph2-1 va chi thi cho gen Ph3 1a
Ph3-gsm1 (Bang 1).

Phan ting nhan gen (PCR) dugc thuc hién véi
10 pl : 1 ul DNA khuoén (200ng/ ul) + 0,6 pl moéi xudi
(20 pmol) + 0,6 pl méi ngugc (20 pmol) + 3,5 ul PCR
Master Mix + 4,3 ul H,Odd). San phdm PCR dugc
cat bang enzym cat han ché sau d6 dién di trén gel
polyacrylamide 6% véi dém TAE 0,5X.

Bang 1. Chi thi phén tt lién két v6i gen khang bénh suong mai sti dung trong chon giong

Chi thi Gen muc tiéu

Enzym cit Kich thuéc band
han ché (nhiém - khang) ~bp)

Ph3-gsm1(Wang et al., 2016)
5-TAGTATGGTCAAACATATGCAG-3 Ph3

Hincll S-501+291+258;

3’-TCGACATCTTGAGCTGGTAGG-5

3’- CTTCAAGTTGCAGAAAGCTATC-5 R-242+291

UF-Ph2-1 (Reza et al., 2015) 6450

5 TTGGGGCAGTGTTGTATTCGT-3’ Ph2 Hinf I O
R-125 +355

2.2.3. Danh gid tinh khdng bénh

Mau ndm P. infestans dugc phéan lap tai Ha Noi,
Lam Dong, Lao Cai trén cay ca chua bi bénh suong
mai dién hinh. Ndm bénh dugc phan lap trén moi
truong Rye A va nhan trén mdi truong PDA. Cat
14 bénh (10 x 10 mm) trén d6 c6 1 vét bénh, khu
trung bing dung dich Sodium hypochlorite 0,5%
trong 1 phut. Sau d6 dat vao moi truong Rye A c6
b6 sung 100ppm ampicillin, 50 ppm nystatin va
10 ppm pentachloronitrobenzene. Dt trong ti dinh
on 20°C, hang ngay quan sat dudi kinh hién vi. Khi
sgi ndm moc ra thi cit chuyén sang dia rye A méi.
Dé€ duy tri doc tinh cao, cac mau nim lién tuc dugc
luu trén mau 14 ca chua tuci 6 nhiét do 17 - 18°C.

Bénh suong mai dugc lay bénh trén la tach roi.
Sau khi gieo 30 - 35 ngay, cay xudt hién 5 - 6 14 that.
Ngat 1 that thu 4 (da phat trién day da), sach bénh
va ghi thé danh d4u tuong ting v6i mau giong nghién
cuu, giti trong khin 4m, mat. Dat ap 14 ca chua 1én
moi truong thach nudc (water agar) trong dia Petri
sau d6 dung micropipet nho vao gitia moéi 1a chét
30 ul dung dich bao tu (10* - 10° boc bao tt/ml)
ndm suong mai. V6i méi ciy dugc lay 1ap lai 3 lan.
Sau khi lay nhiém, hop petry dugc day kin lai, git
trong tu dinh 6n 17°C. Panh gia bénh sau 7 ngay
lay nhiém dua theo chi s6 bénh: 1 - La khong xuét
hién vét bénh, 2 - Xuit hién cidc chim nho trén
la (~1 mm), 3 - Khoang 25% dién tich 14 bi bénh,
4 - Khoang 50% dién tich 14 bénh, 5 - 75% dién tich
14 bénh, 6 - Hiu hét dién tich 14 bi bénh. Mat khac,
muc do bénh con dugc danh gia dua vao s6 bao tu
hinh hanh trén tiing vét bénh (Nelson, 2006; Tran
Ngoc Hung va Pang Thi Mai, 2010).
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I1I. KET QUA VA THAO LUAN

3.1. Danh gia tinh khang bénh suong mai cia mau
giong ca chua mang gen Ph

Tinh khang bénh suong mai dugc xac dinh do
nhiéu gen quy dinh: Phl va Ph2 (Gallegly 1960),
Ph-3 (Chunwongse et al., 2002), Ph4, Ph5-1 va
Ph5-2 (Merk et al. 2012). Ngoai cac don gen, mot
s6 mau giong dugc xac dinh do cac QTL quy dinh
tinh khang bénh suong mai. Mac du vay, khi danh
gia tinh khdng bénh cta tling gen Phl, Ph2, va Ph3
riéng ré v6i cac mau ndm phén lap tai Pakistan cho
thdy tat ca cac gen trén khong c6 tac dung (Akhtar
et al., 2016). Diéu do chiing téo doc tinh ctia cac mau
ndm suong mai rat khac nhau nén biéu hién ctia cac
gen khang bénh hoan toan thay déi.

Trong nghién ctiu nay, tinh khang bénh cta cac
gen Phl, Ph2 va Ph3 dugc danh gia qua lay bénh
nhan tao la tach roi. Phuong phap nay da danh gia
dong thoi cac ngudn gen Ph véi cdc mau bénh thu
thap tai cac ving khac nhau: Lam Dong, Ha Noi,
Lao Cai. Mau giong Nova mang gen Phl hoan toan
khong thé hién tinh khang bénh. S6 bao ti hinh
thanh trén vét bénh va chi s6 bénh ctia giong Nova
tuong tu giong ca chua PT18 khong mang gen khang
bénh. Két qua nay tuong tu nghién ctiu ctia Kim va
Mutschler (2006) cho ring gen Phl c6 trong mau
giong ‘New Yorker’ khong thé hién tinh khéng véi
5 mau ndm suong mai. Trong khi d6 gen Ph2 trong
mau giéng ‘West Virginia 63’ thé hién chdng chiu
bénh vdi 2 mau ndm (US-11 va US-17).

Mic du dong ca chua CLN2037B mang gen Ph3
biéu hién tinh khang khac nhau tiy thudc vao mau
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nam suong mai (Kim and Mutschler, 2006). Tuy
nhién, két qua nay cho thiy: Gen Ph3 thé hién tinh
khang 6n dinh véi tit cd cic mau ndm. Gen Ph2
c6 trong mau giéng LA3151 khong thé hién khang
bénh cao nhu gen Ph3 nhung da han ché s6 bao tt

nidm hinh thanh va thu hep dang ké dién tich 14 bi
bénh. Diéu d6 chiing td ca 2 gen nay déu c6 tac dung
chong chiu bénh suong mai va ching can dugc quy
tu trong qua trinh chon tao giong.

Bang 2. Biéu hién tinh khéng bénh suong mai cta céc gen Ph
v6i mau ndm suong mai (P, infestans)

Mau giéng Nguon géc Gen Ha Noi Lao Cai Lam bong
khang CSB™ | Bao tii® CSB Bao tir CSB Bao tii
Nova AVRDC Phi 5,0a 17,3a 5,2a 16,8a 5,3a 18,2a
LA3151 TGRC (USA) Ph2 3,6b 9,5b 3,2b 5,1b 4,3b 9,4b
CLN2037B AVRDC Ph3 2,2¢ 0,7c¢ 2,5¢ 1,0c 2,7¢ 1,2¢
PT18 FAVRI None 5,2a 18,3a 5,5a 19,7a 5,6a 21,3a

Ghi chii:") CSB- chi s6 bénh; PS6 bao ti tao ra trén vét bénh X 10% Cdc chit giong nhau theo sau cdc s6 6 tiing cot

nghia la khong sai khdc c6 y nghia 6 miic P < 0,05.

3.2. bic diém khang bénh suong mai caa dong ca
chua quy tu gen Ph2 va Ph3

Thong qua lai tao (LA3151 x CLN2037B) va chon
loc da quy tu dugc gen Ph2 va Ph3 vao cac dong ca
chua F,. Trén anh dién di cho thdy tit ca cdc dong F,
déu dong hgp tu ca 2 gen (Hinh 2, 3). Chi s6 bénh
va s bao tli tao ra trén vét bénh thé hién tinh khang
bénh suong mai v6i cac mau ndm thu thap tai Ha
Noi va Lam Dong cua cac dong ca chua méi.

Hinh 2. Anh dién di xdc dinh dong ca chua F,
dong hop tti gen Ph2 bang chi thi UF-Ph2-1/Hinf
(S-480, R-125+355bp)

Tt trdi qua phdi: M-ladder marker, 1-5- dong nhiém;
6- LA3151; 7-12: dong F_ dong hop tii gen Ph2.

Tinh khang bénh suong mai bén viing cua cac
giéng ca chua phu thudc vao mau ndm & tling vung
trong. Gidng ca chua chi v6i gen Ph3 nhung thé
hién tinh khang t6t & Tanzania (Ojiewo et al., 2010)
va mot s6 nudc Pong Phi khi mau ndm suong mai
thuoc nhém US-1 (Pule et al., 2013). O Viét Nam,
mic du chua cé bdo cao nghién ctiu phan nhém mau
nam suong mai nhung tat cac dong ca chua F, dugc
tao ra cd chi s6 bénh thip hon ro rét mau giong chi
mang 1 gen khang khi lay v6i mau ndm thu thép tai
Lam DPong. S6 bao t hinh thanh trén vét bénh cta
mot s6 dong F, thdp hon han dong bé me (Hinh 4,

Bang 3). Diéu d¢ chiing quy tu dong thai ca gen Ph2
va Ph3 da cai thién ro tinh khdng bénh. Két qua nay
phu hgp véi Chen va cong téc vién (2008) cho rang
gen Ph2 va Ph3 déu la khang chuyén tinh va sé b6
sung cho nhau d€ nang cao tinh khang bénh suong
mai so vdi tling gen riéng ré.

10 11 12

Hinh 3. Anh dién di xdc dinh dong ca chua F,
dong hop tt gen Ph3 bang chi thi Ph3-gsm1/Hincll
(S-501+291+258, R-242+291)

T trdi qua phdi: M-ladder marker, 1- CLN2037B;
2-7: dong F_dong hop tit gen Ph3, 8-12- dong nhiem.

Bang 3. Tinh khang bénh suong mai
ctia dong ca chua quy tu gen Ph2 va Ph3

1.V£§u Gen Ha N(f)i‘ Lam D(‘ir{g
g&gﬁi’ khing  CSB Bt ‘l’,(" CSB Bt‘:,j"
LA3151 Ph2 3,7b  82b | 4,5a | 9,4b
CLN2037B Ph3 2,3¢ | 0,5¢ | 2,6b 1,0c
20-TC-64 | Ph2+Ph3 | 1,9¢ @ 0,0d 2,1c @ 0,5d
20-TC-65 | Ph24+Ph3 | 1,8c @ 0,0d 2,2¢  0,7cd
20-TC-66 | Ph2+Ph3 | 2,1c @ 0,5¢ 2,0c 0,5d
20-TC-67 | Ph2+Ph3 | 1,7¢  0,5¢ 2,lc | 0,5d
20-TC-68 | Ph2+Ph3 1,8¢c | 0,0d @ 2,2¢ 1,0c
20-TC-69 | Ph2+Ph3 | 2,1c  0,0d 2,2c | 0,5d
PT18 None 53a 274a | 5,6a @ 30,2a
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Dong ca chua mang gen Ph2+Ph3

——— g
Mau gidng mang gen Ph3

Mau giéng nhiém bénh suong mai

Hinh 4. Biéu hién tinh khang bénh suong mai ctia gen Ph2 +Ph3

3.3. Déc diém ndng sinh hoc cic dong ca chua F,
mang gen Ph2 va Ph3

Dang hinh sinh trudng ca chua la tinh trang di
truyén, theo d6 sinh truéng vo han la tinh trang troi,
sinh truéng htiu han la tinh trang ldn. Stt dung mau
dong giong bé me doi lap vé dang hinh sinh trudng
trong lai tao da cho ra thé hé¢ sau phén ly & tinh trang
nay. Bén canh kiéu hinh sinh truéng giéng dong b6
me, da xudt hién dong ca chua F, sinh truéng ban
htu han (20TC-66, 20TC-68, 20TC-69). Khoi lugng
qua cta dong 20-TC-64, 20-TC-68 thudéc nhéom
trung binh (80 - 90 g), cac dong khac cho qua nho
hon. Khoi lugng qua ctia tit ca cac dong déu nam
trong giéi han khoi lugng qua cua dong bo me,
khong xudt hién “vugt troi” & tinh trang nay. Tuong
ty, tong ham lugng chat ran hoa tan (Brix) cting thé
hién dac diém di truyén trung gian cta dong b me.
Do thay déi vé dang hinh sinh trudng, khoi lugng
qud nén ndng sudt cic dong F, cling da dang. Dong
20-TC-64 dat nang suat tuong duong dong b6 me
uu tu (Bang 4).
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Bang 4. Dic diém nong sinh hoc cac dong ca chua F,

khang bénh suong mai

gli\:lﬁ?ll;/ l?gng hi,nh llli:ilr(::g Brix ljzgf
dong sinh truéng qui (g) (kg/cay)
LA3151 Vo6 han 50,2+3,6 3,9 | 1,2+0,20
CLN2037B| HtGuhan 85,2+2,6 4,7 |1,8+0,15
20-TC-64 Vo6 han 79,4+2,8 4,2 1,9£0,22
20-TC-65 VoHan  68,2£39 4,5 1,5+0,17
20-TC-66 |BanhtGuhan 56,1+1,9 4,3 |1,4+0,21
20-TC-67 | Htuhan |63,8+3,2 4,6 1,3%0,11
20-TC-68 Banhtiuhan 83,7+2,6 44 1,7+0,12
20-TC-69 Ban hiiu han|57,9+2,2 4,1  1,2+0,17

IV. KET LUAN

Vé6i cdc mau ndm suong mai thu thip tai Lam
Dong, Ha Noi va Lao Cai cho thdy: Gen Phl khong
c6 tac dung trong chon tao giong ca chua khang
bénh. Mac du kém hiéu qué hon gen Ph3, nhung
gen Ph2 da nang cao tinh khang bénh suong mai,
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va ddc biét c6 y nghia khi quy tu dong thoi ca 2 gen
nay trong tao giong ca chua. Thong qua chi thi phan
ti UF-Ph2-1/Hinf I cho chon loc gen Ph2 va chi thi
Ph3-gsm1/Hincll dé chon loc gen Ph3 da tao ra cac
dong ca chua mang dong thai ca 2 gen Ph2 va Ph3
c6 dic diém nodng sinh hoc t6t va khang bénh suong
mai cao. Cac dong ca chua khang bénh mdi sé tiép
tuc dugc sti dung trong chuong trinh tao giéng.
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Pyramiding Ph2 and Ph3 genes for breeding tomato tolerant to late blight
Tran Ngoc Hung, Vu Thi Thu Hien
Abstract

Late blight caused by the fungal pathogen Phytophthora infestans is one of the most destructive diseases on tomato
in the Winter Spring in the Red River Delta and the rainy season in the highland regions. Artificial inoculations with
isolates collected in Lam Dong, Hanoi and Lao Cai provinces showed that PhI-gene in Nova accession was no longer
effective against the present pathogen strains. Although Ph2 gene in LA3151 accession was not well resistant as Ph3
gene in CLN2037B line, but the disease index and sporangia in lesions were clearly reduced. Based on crossing and
molecular marker selection by using UF-Ph2-1 and Ph3-gsm1 markers linked to the Ph2 and Ph3 respectively, both
genes were pyramided in F_ lines with good horticultural traits. The disease resistance of F, tomato lines carrying
both Ph2 and Ph3 genes was higher than that of parents which carrying only 1 gene, and these lines are good
materials for tomato breeding.

Keywords: Tomato (Solanum lycopersicum), late blight, fungus Phytophthora infestans, molecular marker, gene pyramiding
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PAC PIEM HINH THAI, CHAT LUQNG QUA
VA THI TRUONG TIEU THU CAM SANH HA GIANG
Pham Minh Giang', Ha Binh Uy', Hoang Trong Quy?,
) Lé Thi My Hao?, Pham Ngoc Son?, Pham Diic Thy?
TOM TAT
Muc tiéu ctia nghién ctiu 1a xac dinh dac diém hinh thai, chat lugng cam sanh Ha Giang va budc dau phan tich
cac kénh hang tiéu thu san phdm cam sanh Ha Giang. D€ xac dinh dac trung va khac biét so véi cac loai cam ndi
tiéng tai mot s vung lan cén, da tién hanh thu thdp 50 mau cam Ha Giang, 24 mau cam tai Tuyén Quang va 21 mau
tai Yén Bai. Nam chi tiéu vé chit lugng qua dugc phén tich theo TCVN. Chi s6 do dém va phan tich cho thiy qua
chin tti thang 10 dén thang 11. Khi chin vo qua ¢ mau vang chanh hodc vang ma méit, qua tron hoi det, vo day, san.
Ham lugng nudc 16n trong dich qua, d6 brix, ham lugng dudng téng s6 va vitamin C & muc trung binh, ham lugng
axit hitu co tong s6 tuong do6i cao. Két qua khao sat cho thay, khoang 91,67% ho khao sat ban truc tiép san phdm cho
cac dau moi thu gom. Trong khi chi 8,33% s6 ho khao sat ban 1é san phdm tai thi truong dia phuong.
T khoa: Cam sanh Ha Giang, ddc diém hinh thai, chat lugng, thi trudng tiéu thu

'S¢ Khoa hoc va Coéng nghé tinh Ha Giang; * Vién Th6 nhudng Nong héa
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