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DAC PIEM SINH HOA MUI THOM VA DAU PHAN TU DNA
CUA XOAI THOM VINH HOA, AN GIANG

Nguyén Thi My Duyén', Trinh Thi Thu Hong?, D6 Tan Khang”
TOM TAT

Xoai Thom Vinh Hoa (Mangifera indica L.) 1a giéng ddc san ctia An Giang n6i bat béi huong thom trong khi co s¢
sinh héa va di truyén chua dugc lam rd. Nghién ctiu nay nham phan tich su bién d6i cac hgp chét mti qua cac giai doan
chin va xac dinh vi tri di truyén bang chi thi DNA. Qua xoai dugc thu thip & ba giai doan chin, cac hgp chét bay hoi dugc
phén tich bang GC-MS, trong khi cac viing gen ITS va marK dugc khuéch dai, gidi trinh ty va xay dung cay phat sinh loai.
Két qua cho thdy 2-hexanal va monoterpene chiém uu thé & giai doan xanh; p-terpinolene ting manh & giai doan chin
chuyén tiép, sau d6 giam khi chin hoan toan; trong khi cac este (ethyl acetate, ethyl pyruvate) va alcol (ethanol, methanol)
tich Ity cao & giai doan chin, tao nén huong ngot trai cay va mui lén men. Hgp chat 3-buten-2-ol, ethyl pyruvate va
o-cymene I3 cdc ddu hiéu déc trung khi so sénh véi cac giéng xoai khéc. Phan tich ITS va matK khang dinh xoai Thom
Vinh Hoa thudc nhém M. indica va c6 quan hé gin véi cac giong Dong Nam A. Nghién ctiu nay gép phin lam 16 co ché

sinh hda, di truyén tao huong dac trung va cung cap ca s6 cho bao ton va chon tao giong xoai chat lugng cao.
T khéa: Xoai Thom Vinh Hoa, GC-MS, ITS, matK, ddu phan tu

1. DAT VAN BE

Xoai (Mangifera indica L.) la mot trong nhiing cay
dn qua nhiét d6i quan trong nhat, c6 gid tri kinh t€ va
dinh dudng cao, dugc trong rong rai trén toan cau. Su
da dang ctia ngudn gen da tao nén nhiéu giong xoai véi
dic diém chét lugng khac nhau. Tai Viét Nam, dong
bang song Ctiu Long la viing trong xoai trong diém,
trong d6 xoai Thom Vinh Hoa (An Giang) la dac san
noi bat, dugc ua chudng nhd huong thom dic trung, vo
vang sang, thit day, hat mong va do ngot cao (Nguyén
Thi My Duyén va cs., 2024). Nhiing ddc tinh nay mang
lai gia tri thuong mai l6n, song co s& sinh hda va di
truyén van chua dugc lam sang to dy du.

Cac nghién ctiu trudc day da dé cap dén nhiéu khia
canh lién quan dén canh tac va bao quan xoai. Két qua
nghién ctiu gan déy cho thdy c6 méi tuong quan budc
déu gitia chi thi phéan i véi cac tinh trang chinh nhu
do ngot va do day vo (Duyen et al., 2023), goi md& tiém
nang chon tao giéng dua trén chi thi phan tt. Dong
thoi, cac khao sat vé phdm chat trai va diéu kién bao
quan da cung cdp thong tin quan trong cho viéc duy
tri chat lugng sau thu hoach (Nguyén Thi My Duyén
va cs., 2024). Bén canh do, thti nghiém bién phap bén
phan da chiing minh sy két hgp gitia phan Dau Trau
(AT1, AT2, AT3) va phan hiiu co vi sinh (Binh Dién)
6 thé cii thién néng sudt, kich thudc va do ngot cua
trai xoai Thom Vinh Hoa. Mic du da tao nén tang ban
dau, cac nghién ctiu nay chu yéu tap trung vao danh
gia kiéu hinh va méi lién két rong, chua lam r6 cac gen
va con duong di truyén truc tiép quyét dinh cac tinh

trang ddc thi nhu huong thom, ham lugng dudng cao
hay mau sac vo trai. Viéc xac dinh co sd di truyén phan
tli sé giup ly gidi nguon géc nhiing dac diém nay, dong
thoi tao tién dé cho bao ton ngudn gen quy va chon tao
giong mai. Trong cac ving trinh tu st dung d€ nhan
dang xoai thi ITS va matK la hai viing trinh ty thuong
dugc st dung lam ma vach DNA (DNA barcode) dé xac
dinh va phan loai cac loai thuc vat. Viing ITS (con goi
13 “viing khong ma héa”) ndm trong bo gen ctia nhan té
bao, con gen matK la mot gen trong hé gen luc lap (hé
gen ty thé) ctia thuc vat. Trong nghién ctiu nay, hai viing
trinh tu nay dugc xac dinh d€ b6 sung vao thu vién ma
vach DNA ctia céy an trai ndi chung va xoai ndi riéng,

Nghién ctiu hién tai dugc tién hanh nham phén tich
su bién déi hgp chat mui, giai trinh tu va phan tich chi
thi gen lién quan dén cac ddc tinh chat lugng dic trung
cta xoai Thom Vinh Hoa, qua d6 hd trg phat trién
giong xoai cd gia tri cao trong tuong lai.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Tréi xoai Thom (Mangifera indica L.) dugc thu héi ti
cay khoe manh tai Vinh Hoa, An Giang. Mau dugc thu
& 3 giai doan chin: chin sinh ly (xanh gia), bat dau chin
(chuyén mauy), chin hoan toan. Moi giai doan gom 3 lan
lap lai (5 trdi/lan 1ap). La non tli cung cay dugc thu 1014
dé trich DNA.

2.2. Phuong phap nghién ctiu
2.2.1. Phén tich hgp chdt thom bang GC/MS
Hop chét hitu co dé bay hoi (VOC) dugc phén tich
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bang sic ky khi ghép khoi phd (HS-SPME-GC/MS).
Khoang 2 g mau dong kho dugc thém vao 5 mL dung
dich NaCl bao hoa. St dung sgi DVB/CAR/PDMS
(Supelco) & 60°C trong 30 phut (Kolb & Ettre, 2006).
Phén tich GC/MS: Cot DB-5MS (30 m x 0,25 mm, 0,25 pm);
khi mang heli (1,0 mL/phut). Chuong trinh nhiét: 40°C
(2 phut) > 240°C (t6¢c do 5°C/phut). Khéi phd ghi nhan
& *m/z* 35-450. Hop chit dugc dinh danh béng thu
vién NIST 2020. Mot s6 hgp chat dac trung dugc so
sanh véi cac giong xoai Keo, xoai Thanh ca, xoai Dai
Loan, xoai Cat Hoa Loc, xoai Cat Chu va xoai Uc.

2.2.2. Trich DNA, thuic hién phdn 1ing PCR va gidi trinh ty

DNA t6ng s6 tii 100 mg 14 non dugc ly trich biang
phuong phap CTAB (Doyle & Doyle, 1987). D¢ tinh
sach dugc kiém tra bang dién di va do nong do bang
mdy Nanodrop. Vung ITS va gen matK dugc khuéch
dai lan lugt véi cdp moi ITS1/ITS4 (White et al., 1990)
va matK-390F/matK-1326R (Cuenoud et al., 2002).
Thé tich phan ting 50 pL gobm: dém PCR 1X, 1,5 mM
MgCl, MyTaq Mastermix va 50 ng DNA. Chu ky nhiét:
94°C (5 phiit); 35 chu ky (94°C/30 gidy; 52°C (ITS)/55°C
(matK)/30 giay, 72°C/1 phut); kéo dai 72°C (7 phut).
San phdm PCR dugc tinh sach bing b¢ kit Qiagen va
dugc gti giai trinh ty tai Cong ty DNA Sequencing,
thanh ph6 Cén Tho.

2.2.3. Phan tich phylogeny

Cac trinh ty ITS va matK ctia xoai Thom Vinh Hoa
cung cac loai trong chi Mangifera dugc thu thap tu
GenBank. Chuoi dugc gidng hang biang ClustalW trong
BioEdit 7.2.1. Céy phat sinh loai dugc xay dung bang
MEGA X theo phuong phap Maximum Likelihood. D¢
tin ciy dugc danh gid bang bootstrap 1.000 l4n, v6i Bouea
macrophylla va Anacardium occidentale lam nhém ngoai.

2.3. Thoi gian va dia diém nghién ctiu
Nghién ctiu dugc thuc hién tii thang 5/2024 dén
thang 7/2025 tai Dai hoc An Giang va Pai hoc Can Tho.

III. KET QUA VA THAO LUAN

3.1. Su thay d6i mui huong ciia xoai Thom Vinh Hoa
cac giai doan chin

Phan tich GC-MS cho thay thanh phan mui xoai
Thom thay d6i 16 rét theo giai doan chin. O giai doan
xoai gia, hop chét chinh la aldehyde “xanh’, ddc biét la
2-hexanal (37,95%), 2-methyl-4-pentenal (35,06%) va
B-cis-ocimene (~38%), tao huong 14, cd; cac alcol va
este hau nhu ving mdt. Sang giai doan béat d4u chin,
2-hexanal bién mat, thay thé bai B-terpinolene ting vot
(33,55%), kem cis-3-hexenol (4,42%), hexanol (1,82%)
va este 2-pentyl acetate (3,33%), cho thdy aldehyde da

chuyén hoéa thanh ancol va este, lam mui chuyén dan
sang ngot tréi ciy. O giai doan chin hoan toan, aldehyde
“xanh” hau nhu khong con, trong khi este (ethyl acetate
3,38%; ethyl pyruvate 2,12%), alcol (3-buten-2-ol 4,06%;
4-buten-2-ol 3,38%) cung ethanol (32,4%), methanol
(15,35%) va acetaldehyde (33,37%) gia ting manh.
Ham lugng terpen giam (B-terpinolene 9,39%), nhung
xuét hién thém p-cymene (0,72%). Nhu vay, trai xoai
chin thé hién mui dic trung bai este va alcol phong phu,
trong khi aldehyde C6 va terpen “xanh” suy giam manh
so véi giai doan non (Bang 1).
Bang 1. Su thay déi thanh phan don huong
trong qua trinh chin ctia xoai Thom Vinh Hoa

Don vi: %
STT Thanh phan Xoai | Xoaibat | Xoai
don huong gid | dduchin | chin
1 1,3,8-p-Menthatriene 0,45 0,32
2 | 1-Hexanol 0,61 0,84
3 2-Bornene 0,76
4 2-Carene 1,96 0,58
5 | 2-Hexenal 37,95
6 | 2-Methyl-4-pentenal | 35,06
7 | 2-Pentanone 0,52 1,01
8 | 2-Pentyl acetate 3,33
9 | 3-Buten-2-ol 4,06
10 | 3-Carene 0,17 1,52
11 | 3-Isopropyltoluene 1,60 0,93
12 | 4-Buten-2-ol 3,38
13 | Acetaldehyde 3,69 14,02 33,37
14 | Acetone 0,72 1,43 2,47
15 | alpha-Pinene 0,38
16 | beta-cis-Ocimene 38,09
17 | beta-Eudesmene 0,31 0,33
18 | beta-Myrcene 0,65 2,15
19 | beta-Terpinolene 6,27 33,55 9,39
20 | cis-2-Hexenol 0,49
21 | cis-3-Hexenol 4,42 2,37
22 | Cyclopentane 4,12
23 | Dimethyl sulfide 1,52
24 | Ethyl Acetate 3,38
25 | Ethyl alcohol 1,90 1,33 32,40
26 | Ethyl ether 0,85 1,91 0,87
27 | Ethyl pyruvate 2,12
28 | Hexanol 1,82 0,34
29 | Isoartenisia ketone 0,61
30 | Methyl acetate 0,31
31 | Methyl Alcohol 1,90 1,33 15,35
32 | Methylene Chloride 6,75 1,25
33 | 0-Cymene 1,62
34 | p-Cymen-8-ol 0,75 0,22
35 | p-Cymene 0,72
36 | Propanal 0,36 0,51
37 | trans-2-Hexenal 3,50 1,12

Két qua phén tich cho thdy xu hudéng thay déi hgp
chat mui ctia xoai Thom phu hgp véi nhiéu bao cio
trudc day vé su chin clia xoai va cdc loai qua nhiét déi
khac. O giai doan non, aldehyde C6 chiém uu thé va
mang mui xanh 14 ddc trung (Wang et al., 2025). Day la
két qua hoat dong ctia hé enzyme lipoxygenase (LOX)
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va hydroperoxide lyase (HPL), tao thanh cdc aldehyde
khong bao hoa tu axit béo (Xin ef al., 2021). Su bién
mat dan ctia aldehyde khi qua budc vao giai doan chin
cho thdy sy gia tang hoat dong ctia enzyme alcohol
dehydrogenase (ADH), chuyén d6i aldehyde thanh
alcol (Xie et al., 2023).

Diém ddc trung cta giong xoai Thom Vinh Hoa
la sy tang manh ctia -terpinolene & giai doan bat dau
chin, sau d6 gidam & giai doan chin hoan toan. Su xuét
hién ctia cac hgp chét 3-Buten-2-ol, ethyl pyruvate va

o-cymene la ddu hiéu phan biét giong. Két qua kiém
chiing (Bang 2) cho thdy ba hgp chét nay chi c6 & xoai
Thom makhong tim thay ¢ xoai Keo, xoai Thanh ca, xoai
Dai Loan, xoai Cat Hoa Loc, xoai Cat Chu va xoai Uc.
biéu nay c6 thé coi la mot chi thi hda hoc déc trung cua
giong, giip phan biét véi cac giong khac nhu Alphonso
hay Tommy Atkins, von c6 ham lugng linalool cao (Liu
et al.,, 2020). Pédc diém nay mé ra trién vong ting dung
ddu an mui huong trong nghién ctiu phan biét gidng va
xdy dung ban d6 huong dic trung.

Bang 2. So sanh hgp chat déc trung ctia xoai Thom Vinh Hoa va cac giong xoai khac

STT Hogp chit thom XK XTC XDL XCHL XCC XUc XTVH
1 3-Buten-2-ol 0 0 0 0 0 0 4,06
2 | Ethyl pyruvate 0 0 0 0 0 0 2,12
3 0-Cymene 0 0 0 0 0 0 1,62

Ghi chii: XK: Xoai Keo; XTC: Xodai Thanh Ca; XDL: Xodi Pai Loan; XCHL: Xodi Cdt Hoa Loc; Xuc: Xoai Uc; XTVH:

Xoai Thom Vinh Hoa.
3.2. Vi tri phan loai ctia x0ai Thom Vinh Hoa dua vao
trinh ty ITS va matK

Xoai Thom Vinh Hoa ndm trong nhém Mangifera
indica (cac giéngxoai trong phd bién: Nam Dok Mai, Chéu
Nghé, Cat Chu, Hoa Ldc, Chok Anan, TKT, Gadung...).

0.22

033

Cay phat sinh cho thay xoai Thom Vinh Hoa phan nhanh
gan Vvéi cac accession M. indica voucher Chau Ngh¢ va
M. indica cultivar Nam Dok Mai (Thai Lan), diéu nay cho
thdy su tuong dong di truyén manh mé trong nhoém cac
gi6ng x0i trong phd bién & Déng Nam A (Hinh 1).

KJ833765.1 M. indica cultivar Nam Doc Mai
AB071687.1 M. laurina
MH037249.1 M. indica voucher BTG
PV627792.1 M. indica voucher Chau Nghe
PX363069 M. indica Xoai Thom Vinh Hoa cultivar
KX347955.1 M. kemanga
{PVEZBO.‘JO. 1 M. indica cultivar Cat Chu
2| AB071689.1 M. sylvatica
r MH037250.1 M. indica cultivar Gadung
i r PV628025.1 M. indica cultivar Hoa Loc
[ KJ833762.1 M. indica cultivar Chok Anan
MF678503.1 M. kemanga
i~ OL960664.1 M. indica cultivar TKT
AB071682.1 M. oblongifolia

MG672042.1 M. zeylanica
ABO071675.1 M. cochinchinensis
55 AB598044.1 M. odorata

95 MF444896.1 M. pajang

+ MF444900.1 M. camptosperma
ABO071681.1 M. gedebe

— ABO071679.1 M. flava

WEE78504.1 M. lalijiwa

MF444899.1 M. griffithii

AB071691.1 Bouea macrophylla

wn

88

KF664192.1 Anacardium occidentale

Hinh 1. Gian d6 phat sinh loai Maximum Likelihood dua trén trinh tu ITS ctia giong xoai thom Vinh Hoa (Mangifera indica)
va cac loai thudc chi Mangifera, v6i Bouea macrophylla va Anacardium occidentale lam nhoém ngoai (outgroup)

Két qua chi ra rang, xoai Thom Vinh Hoa thudc nhém
M. indica va ¢6 quan hé gan giii véi cac gidng xoai trong
phé bién tai khu viic Dong Nam A, goi y kha ning c6 cling
nguon goc hodc chia sé chung mot phén lich st thuan hda.

Dua trén gian d6 pha h¢, mau xoai Thom Vinh Hoa
dugc dinh vi trong cum M. indica cing nhiéu giong xoai
trong & Dong Nam A, diéu nay phit hgp véi cdc nghién
ctiu gan déy cho thay M. indica hinh thanh mot cum r6,
nhung ranh giéi véi ho hang hoang dai chua thét su rd

30

do dong gen va lai xa trong chi Mangifera (Wijesundara
et al., 2024). Tong hop cac két qua nay, vi tri cta xoai
Thom Vinh Hoa trong nhanh M. indica la nhét quan
v6i bang chiing phat sinh gan day (Wijesundara et al.,
2024; Tang et al., 2025; Liang et al., 2024).

Vé gen matK, xoai Thom Vinh Hoa dugc dinh vi
trong nhanh M. indica cing v6i nhiéu ma gen khac cta
cung loai (AY594472.1, OK104089.1, NC_035239.1).
Bootstrap ho trg cho nhém nay dat gid tri khd cao (= 63%),
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cho théy tinh 6n dinh ctia nhanh M. indica. Ké qua nay
tai khing dinh ring gidng xoai Thom Vinh Hoa c6 dic

0.014

diém di truyén gén giii va thudc vé nhom xoai trong phd
bién (M. indica) (Hinh 2).

LC737301.1 M. parvifolia
AB924859.1 M. duperreana
0001 | PQ568954.1 M. quadrifida
OKO000993.1 M. macrocarpa
NC 071957.1 M. similis
NC 084067.1 M. pentandra
NC 084071 M. caloneura
OK104090.1 M. persiciforma
ONB805856.1 M. odorata
NC 084069.1 M. foetida
OK104091.1 M. sylvatica
ON805853.1 M. siamensis

0.001
63| 0.001

0.017

MG787234.1 M. zeylanica
LC602982.1 M. casturi
AY594472.1 M. indica
OK104089.1 M. indica
PX380239 M. indica Xoai Thom Vinh Hoa cultivar
Nfp§35239.1 M. indica
AB924713.1 M. cochinchinensis

AY594459.1 Anacardium occidentale

Hinh 2. Cay phat sinh loai Maximum Likelihood duia trén trinh tu gen matK clia giong xoai Thom Vinh Hoa (Mangifera indica)
va cac loai trong chi Mangifera, v6i Anacardium occidentale lam nhém ngoai (outgroup)

Céy phét sinh dya trén gen matK da khang dinh ring
giong xoai Thom Vinh Hoa thudc nhém Mangifera indica
v6i su phan nhom 6n dinh ciing cdc ma gen ctia ciing loai.
Két qua nay phti hgp véi cac nghién ctiu gan déy st dung
gen luc lap d€ phan tich méi quan hé tién hda trong chi
Mangifera. Xin va cong su (2023) cho théy dii liéu 18 bo
gen luc lap hoan chinh gitp phan tach 16 rang M. indica
Vv6i cac loai xoai hoang dai, dong thoi phan anh dugc miic
d¢ da dang ndibo ctia chi (Xin et al., 2023). Tuong ty, Tang
va cdng su (2025) khi so sanh nam b gen luc lap da nhan
manh vai tro ctia matK va cac gen luc lap khac trong viéc
lam sang t6 mdi quan hé phat sinh gitia M. indica va cacloai
ho hang gan (Tang et al,, 2025). Cac két qua nay cho thay
rang dit liéu marK c6 gia tri trong viéc phan dinh loai va
nhan dién cac moi quan hé phtic tap trong chi Mangifera.
Tuy nhién, d€ phan giai chinh xac hon nguén goc va tién
héa cia cac giong trong, viéc két hop thém di liéu ctia cac
chi thi khac (SSR, SNP) la can thiét, nhu da duigc chiing
minh trong cac nghién ctiu gan déy vé ciu triic quan thé va
da dang di truyén ctia xoai (Liang et al., 2024).

IV. KET LUAN VA PE NGHI

Thanh phan hgp chat mui ctia xoai Thom Vinh
Hoa bién d5i 16 theo qua trinh chin. O giai doan xanh,
aldehyde C6 va monoterpene chiém uu thé; khi chin,
cac hgp chét nay giam manh va dugc thay thé bai alcol
va este tao huong ngot ddc trung.

Ba hgp chit 3-Buten-2-ol, ethyl pyruvate va
0-Cymene dugc xac dinh la ddu hiéu hda hoc dac trung
gitp phan biét giong.

Phan tich ITS va matK khang dinh giéng thudc loai
Mangifera indica va c6 quan hé gan véi cac giong xoai Dong
Nam A. Sui két hop gitta dii liéu héa sinh va phan tir di lam
16 ¢0's6 hinh thanh huong thom dac trung. Két qua la co s6
khoa hoc quan trong cho nhan dién giéng, bao ton nguon

gen va dinh huéng chon tao gidng xoai chat Iugng cao.
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Biochemical characteristics of aroma and DNA molecular markers in Vinh Hoa fragrant mango
(Mangifera indica L.) from An Giang

Nguyen Thi My Duyen, Trinh Thi Thu Hong, Do Tan Khang
Abstract

‘Vinh Hoa’ Fragrant Mango (Mangifera indica L.) is a speciality cultivar from An Giang, Vietnam, recognized for its unique
aroma although its exact biochemical and genetic bases are unclear. This study aimed to characterize volatile compound
transitions during ripening and confirm its genetic identity using DNA markers. Fruits were collected at three ripening
stages, volatile compounds were analyzed by GC-MS, while the ITS and matK regions were amplified, sequenced, and
subjected to phylogenetic analysis. Results showed that 2-hexanal and monoterpenes dominated at the mature-green
stage; B-terpinolene surged at the turning stage and declined at full ripeness, whereas esters (ethyl acetate, ethyl pyruvate)
and alcohols (ethanol, methanol) accumulated at the ripe stage, producing fruityfermentative aromas. Compounds such as
3-buten-2-ol, ethyl pyruvate and o-cymene served as potential chemical markers for cultivar discrimination. Phylogenetic
trees based on ITS and matK confirmed that ‘Vinh Hoa’ Mango belongs to Mangifera indica and is closely related to other
Southeast Asian cultivars. These findings clarify the biochemical-genetic basis of the cultivar’s aroma and provide valuable
insights for germplasm conservation and the breeding of high-quality mango varieties.
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ANH HUONG CUA XU LY COLCHICINE DEN SINH TRUONG VA BIEN DI HINH THAI
TREN MOT SO GIONG DAU (Morus alba L.)

Lé Quy Tuy', H6 Thi Mai', Nguyén Thi Nguyét Ta"
TOM TAT

Nghién ctiu danh gia anh hudng ctia ndong do colchicine (Col) xti Iy trén hom va hat ctia 4 giong dau gom Bau Den,
Lam Déng, VA-186, TBL-03 nhdm tao ra cac c thé di hinh phuc vu cdng tic chon tao gidng. Két qua cho thiy nong do Col
c6 anh hudng r6 rét dén ty 1é nay mam, ty 1¢ song va su hinh thanh céy di hinh ctia cac giong dau. Déi véi xt ly trén hom,
khi tang nong do Col ti 0,1% lén 0,25%, ty 1¢ ndy mam va ty 1é ciy song gidam manh so véi d6i chting. Cay di hinh chi xuat
hién & ndng do 0,25% trén giong Bau den, VA-186 va TBL-03 véi ty 1é thap, 1an lugt dat 1,11%; 2,22% va 2,22% tuong tng.
Két qua thu dugc 4 ca thé di hinh con s6ng sau 4 thang ké tit khi ndy mam. Khi xti Iy Col trén hat, ty 1é ndy mam va ty 1¢

' Trung tdm Nghién ctiu Thyc nghiém Nong Lam nghiép Lam Pong - Vién KHKT Noéng Lam nghiép Tay Nguyén
* Tac gia lién hé, email: nguyettul 310@gmail.com

32



