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TOM TAT

Nghién ctru ndy nham xac dinh tén khoa hoc cho cay song mai dwa trén mét sé dac diém hinh thai va ma vach
ADN. Cac méu giéng song mai da dwoc danh gia hinh thai két hop véi phan tich trinh tw ADN mé vach la vang trinh tw
psbA-trnH. Két qua danh gia hinh thai cho thdy cac mau giébng song mai thu thap cé than xde ngang, la hinh trirng
ngwoc, gbe la nhon, qua tron ¢6 mau thit qua vang, hat hinh elip rong cé d6 nham cao. Thém vao do, két qua khao sat
trinh tw psbA-trnH cho thdy cac mau giéng song mai cé trinh tw twong ddng lén dén 99,68% so v&i mau gibng Prunus
salicina trén ngan hang gen NCBI. Cay chiing loai phat sinh ciing cho thdy cac mau giébng song mai duoc xép cuing
nhém véi loai Prunus salicina véi gid tri bootstrap cao (73%). Nhw vay, mét sé déc diém hinh thai va ma vach ADN
viing psbA-trH dé cho thay tén khoa hoc cla loai cdy song mai la Prunus salicina thuéc ho Hoa héng (Roceace).

T khéa: Ma vach ADN, cay song mai, Prunus salicina, psbA-trnH.

Evaluating some Morphological Characteristics
and Standardizing the Scientific Name for the Song Mai Tree Based on DNA Barcode

ABSTRACT

This study aimed to determine the scientific name of the song mai plant based on selected morphological
characteristics and DNA barcoding. The song mai samples were evaluated morphologically in combination with DNA
barcode sequence analysis of the psbA-trnH region. The morphological assessment showed that the collected song
mai samples had a horizontally spreading growth habit, obovate leaves with acute leaf bases, round fruits with yellow
flesh, and broadly elliptical seeds with high surface roughness. In addition, analysis of the psbA-trnH sequences
indicated that the song mai samples shared up to 99.68% sequence similarity with Prunus salicina sequences in the
NCBI GenBank database. Phylogenetic analysis further demonstrated that the song mai samples clustered with
Prunus salicina with a high bootstrap value (73%). Therefore, both morphological characteristics and DNA barcoding
of the psbA-trnH region support the conclusion that the scientific name of the song mai plant is Prunus salicina,
belonging to the family Rosaceae.

Keywords: DNA barcode, Japanese plum, Prunus salicina, psbA-trnH.

Yoneda, 2022). O Viét Nam, cdy md va méan
phan bd rai rac tai nhiéu khu vuc phia Béac c6

1. DAT VAN DE

Mo Nhat Ban (Prunus mume Sieb. et Zucc.) mua dong lanh véi cic gidng néi tiéng nhu mo

va man Nhat Ban (Prunus salicina Lindl) la
nhiing cidy an qua 6n déi quy gia dudc trong 6
cac nuée Pong Bic A nhu Trung Qudc, Nhat
Ban, Han Quéc, Dai Loan, Thai Lan va Viét
Nam (Mehlenbacher & cs., 1991, Moore &

Huong Tich (Ha Ngi); mo DPéng My (Ha Hoa -
Pha Tho), md VAn Nam; mo Ghiné (Phu Tho);
mo song mai (Hai Hau), man tam hoa, man hau,
man com (Son La)... Trong d6, do gia ban mo qua
thap nén dién tich trong mo ngay cang thu hep
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tt nhiing nadm 2010, chi con rai rac tai mot sé
khu vyc nhu Thai Nguyén, Moc Chau - Son La,
My Dtic - Ha Noi. Nguci dan & cac khu vuc
trong mo xua da thay thé cAy mo bang ciy &n
qua khac c6 hiéu qua cao hon (Pao Thi Thu
Lanh, 2024).

Trong nhém cidc miu gidhg md man, mau
giéng mo song mai mang nhiéu dic diém hinh
thai cia nhém mau mo nhu hinh dang va mau
séc qua nhu trong mé ta cia Nguyén Hiu Hai
(2024), nhung lai c6 dic diém khac biét nhu qua
két tiing ddi, vi vay dugc goi 1a “song mai”, 14
dai hinh trting ngudc, goc 14 hinh ném va qua
tron nhn, khong c6 16ng rt giong dic diém qua
cta man Nhat ban. Nhiing dic diém khac biét
nay khién mo song mai tré thanh déi tugng can
duge chuén héa tén loai hay néi cach khac la
thuoc loai nao trong nhém mo/man.

Bén canh d6, Xue & cs. (2019) cho ring céc
lodi mo Nhat Ban Prunus mume, mo Prunus
armeniaca va man Nhat Ban Prunus salicina c6
nhiéu dic diém tuong dong; ca ba déu thudc
phan ho Prunoideae. Méi quan hé di truyén
gitia ba loai nay kha phtc tap do kha nang lai
dugc véi nhau va hién tugng tu bat hgp. Vi vay,
viéc chuén héa tén loai cho cdc méu gidng song
mai va mo 1a rét can thiét d¢é tranh nham 1an
trong san xuit va nghién ctiu vé sau.

Hién tai, mad vach ADN da dudc ap dung
nhiéu cho viéc dinh danh loai dé tang do chinh
xac. Trong s6 cac ma vach ADN dung dé nhan
dang loai trong chi Prunus, nhiéu trinh tu nhu
rbcLi, psbA-trnH, trnL-trnF, ITS, ycf.. da duge
st dung (Batnini & cs., 2019; Dong & cs., 2015;
Halasz & cs., 2023; Sayed & cs., 2022). Quan &
Zhou (2011) da chi ra vang psbA-trnH c6 thé
phén biét 3 trong 5 loai Prunus sect. Persica
thudc ho Hoa héng (Quan & Zhou, 2011). Sayed
& cs. (2022) da chi ra hai ving ADN luc lap la
psbA-trnH va troL-trnF c6 thé phan biét va

nhan dang miu giéng cta bén loai thudc chi
Prunus, trong d6 psbA-trnH hiéu qua phan biét
tot hon. Do d6, nghién ctiu nay st dung viing ma
vach psbA-trnH két hop v6i danh gia mot s6 dic
diém hinh thai nhdm chuén hoéa tén loai cho cac
mau gidng song mai.

2. PHUONG PHAP NGHIEN CUU
2.1. Pia diém va vat liéu

Thi nghiém danh gid dugc thuc hién trén
18 mAu song mai thu thap tai thén Duc Khé, xa
Huong Son, Ha N6i; Vian Giang - Hung Yén va
Phuong Tién - Tuyén Quang (trung binh 6 mau
giong/1 dia diém).

2.2. Phuong phap nghién ctu

2.2.1. Danh gia mét sé dic diém hinh thai
ctia cic mau giéng song mai

Thi nghiém danh gia dudc tién hanh trén
18 cay, mbi cay thu thap 10 mau 14 va 10 mau
qua dé do d&m. Cac chi tiéu 14 dugc danh gia
bao gém chiéu dai 14, chiéu rong 14, géc 14. Cac
chi tiéu qua bao gébm; chiéu cao qua (cm), dudng
kinh qud (cm), khéi lugng qua (g/qud), khoi
lugng hat (g), hinh dang va mau sic qua khi
chin, hinh dang, chiéu cao va chiéu rong hat,
khéi lugng hat (g/hat) va bé mat vé hat, do
Brix(%). Bén canh d6, mot s6 diac diém sinh
trudng ciing dugc danh gia nhu dang sinh
trudng, thoi gian ra hoa va dau qua, ning suit
trung binh trén ciy (kg/cdy) (Glowacka & cs.,
2021, Nguyén Hiiu Hai, 2024).

2.2.2 Pinh danh loai cho mau giéng
song mai

Do su tuong déng cao vé kiéu hinh, thi
nghiém dinh danh loai da chon 3 cidy song mai
(SM3, SM4, SM5) tit 3 dia diém thu mAu.

Bang 1. Trinh tu va chu trinh nhiét cia cac méi dugc st dung trong nghién citu nay

Tén mdi Trinh tw mdi (5-3') Chu trinh nhiét
trnH CGCGCATGGTGGATTCACAATCC (Quan & Zhou, 2011)  94°C: 3 phut, 30 chu ky (94°C: 30 giay,
50°C: 2 phit, 72°C: 1 pht), va kéo dai
psbA GTTATGCATGAACGTAATGCTC (Quan & Zhou, 2011)

72°C: 5 phat
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Phuong phap tién hanh:

- Tach chiét ADN téng s6: 14 cay duge thu
thap va tach chiét ADN theo quy trinh cua
Doyle & Doyle (1990). CaAc maAu ADN tach chiét
duge kiém tra d6 tinh sach bang may Nanodrop
(Thermoscientific). Cac mau ADN dat tiéu
chuén sé tiép tuc duge khuéch dai viing trinh tu
psbA-trnH bang ky thuat PCR. Trinh tu cta
cap moi st dung trong nghién ctu nay dude thé
hién trong bang 1.

- Trinh tu psbA-trnH cua cac mau dugc
nhan ban bang k§y thuat PCR: Thanh phan cua
mdi phan tng PCR (20u) bao gém cac thanh
phan sau: 10pl My Taq HS (1x) (dém, MgCl,,
dNTPs, Taq polymerase); 0,5ul mdi xudi va moi
nguge (10uM); 0,5ul ADN t6ng s6 (50 ng/ul) va
9ul nuéc khii ion. Chu trinh nhiét dugc thiét lap
cho phan tng PCR khuéch dai vung psbA-trnH
dudc thé hién trong bang 1.

- Cac san phdm PCR thu dugc ti thi
nghiém trén dude tinh sach nhu sau: San phidm
PCR sau khi két thic phan ting sé dugce tinh
sach trude khi gtii di doc trinh ty. Cac budc tinh
sach dugc thuc hién theo huéng dan ctia nha
san xuét (Intron, Han Quéc).

- Sau khi tinh sach, san phdm PCR dudgc
gtii di doc trinh tu tai Phong thi nghiém trong
diém cta Vién Sinh hoc (Vién Han 14m Khoa
hoc va Céng nghé Viét Nam). Cac trinh tu thu
dugc sé& dudc tiép tuc xu ly dé xAy dung cay
chting loai phat sinh.

2.3. X1t Iy s6 lidu

Phan tich dinh danh loai: K&t qua giai trinh
tu ADN dugc kiém tra trén chromatogram bing
chuong trinh Finch TV. T cac trinh tu ciia mau
giéng song mai, mau giéng song mai nay dudc
xac dinh theo trinh tu chung (Consensus
sequence) va su tuong dong gitia mau giéng
song mai trong nghién c@u dugc so sanh
(Alignment) véi co s6 dii liéu ctia ngdn hang
gene NCBI. Ciy phat sinh chung loai dude xay
dung dua trén phuong phap Neighbor Joining
st dung phidn mém Mega 11 (Tamura & cs.,
2021) véi gia tri ung ho (bootstrap) 1.000 lan lip

lai. Khoang cach di truyén (p) gilia cac
loai trong chi dugc tinh todn bing phan mém
Mega 11.

3. KET QUA VA THAO LUAN

A ~ o o« R o« R < A
3.1. Mot s6 dac diém kiéu hinh ctua mau

giong song mai

Nghién ctiu mot s§ dic diém kiéu hinh caa
mau gidng song mai trong tai Huong Son - Ha
No6i, Van Giang - Hung Yén, Phuong Tién -
Tuyén Quang trong vu Xuin 2023 cho th4y cac
d#c diém sau: than cay c6 dang sinh trudng xde
ngang, 14 hinh trting ngugc va gbc 14 nhon
(Bang 2, Hinh 1A, B). Qua c6 hinh tron, chiéu
cao qua thap hon dudng kinh qua. Ham lugng
cac chat hoa tan x4p xi bing 9. Hat ¢6 hinh elip
rong, bé mit vé hat rat nham (Bang 2, Hinh
1C, D). Nhiing dic diém sinh trudng va hinh
dang 14 tuong dong v6i mé ta vé gidng mo tron
ctia Nguyén Hitu Hai (2024) va khac biét so véi
cac mb ta cua giong mo duge trong tai mién Béc
Viét Nam (Le Thi Tuyet Cham & cs., 2025).

Tai vung tréong mo Huong Son cho thay
song mai né hoa sém vao gitia thang 12 nhung
chin muén vao cudi thang 4 va sang thang 5
méi thu hoach. Tuong duong v6i mau giong
song mai tai Van Giang - Hung Yén, nhung
sé6m hon 12 ngay so véi mau giéng tai Phuong
Tién - Tuyén Quang. Niang sudt cia mau giong
nay khéa cao khoang 60,08 kg/cay (Bang 2). Tuy
nhién, so véi cAdy md tréng tai mién Bac Viét
Nam, cac mau gidng song mai nay ra hoa sém
hon va chin mudn hon (Le Thi Tuyet Cham &
cs., 2025).

3.2. Két qua khuéch dai vung trinh ty ADN
psbA-trnH va giai trinh tu

Két qua dién di san phdm PCR khuéch dai
vung trinh tu psbA-trnH dudgc thuc hién trén
gel agarose 1%. K&t qua déu cho san pham PCR
dac hiéu vé6i cac bang ADN sang ro va c6 kich
thuéec nhu mong dgi 1la ~ 327bp (Hinh 2). Cac
san phdm PCR nay du diéu kién cho giai trinh
ty nén sau d6 dugc tinh sach va gui di giai
trinh tu.
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A n 1% o R A . A T .
Bang 2. Mot s6 dic diém néng sinh hoc cia mau giéng song mai

B6 phéan clia cay

Déc diém cia mau gidng song mai

Théan cay Dang sinh trwdng xde ngang, duwdng kinh tan clia cay 10-15 tudi khodng 720 + 55 (cm)

La Hinh trirng ngwoc, gbe la nhon. Chiéu dai la: 9,53 + 0,29; chiéu rong l4: 4,7 + 0,22

Qua C6 hinh tron, d6 sau ranh qua ndng, thit qua cé mau vang, chiéu cao ctia qua la 2,94 + 0,14;
dwong kinh qua: 3,13 £ 0,18; khoi lwong qua trung binh: 17,96 + 5,13; d6 Brix: 9,1 + 0,64

V4 hat Hinh elip rong, chiéu cao hat 1,81 + 0,12; dwéng kinh hat 1,47 + 0,1; khdi lwgng hat trung binh

1,12 + 0,01; b& mat vé hat rat nham

N&ng suét trung binh cllacay 60,08 + 5,08 kg/cay

Thoi gian ra hoa va qua chin

Giira thang 12 va chin vao cudi thang 4 dén thang 5

v\ B
AN WA

\,'. TN

o5
o

Hinh 1. Hinh Anh minh hoa mét s6 diac diém hinh thai

cua cay song mai (A) Dang sinh trudng cua ciy; (B) Hinh dang 14;

(C) Hinh dang va mau sic qua chin; (D) Hinh dang hat va ciu triac bé mit vo hat

3.3. Khoang cach di truyén (p) va vi tri phan

loai cila mau giong song mai thi nghiém

Két qua doc trinh tu da cho thay doan ADN
ma vach ctia cd 3 miu song mai trén ving trinh
tu psbA-trnH cé chiéu dai x&p xi1 nhu du kién
ban dau va cé trinh tu ADN giéng nhau. Két
qua nay niam trong khoang trinh tu da dudc
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phat hién trén chi Prunus la 316-352bp trong
nghién ctiu cua Sayed & cs. (2023). Cac doan
trinh tu thu dugc chat lugng tét, it bi nhiéu, va
cd 3 mau déu c6 trinh tu giéng nhau nén trinh
tu ciia mau giong SM5 duge st dung cho cac
phan tich tiép theo.

Két qua sau khi so sanh cac trinh tu doan
psbA-trnH cta cac loai khac nhau trong chi



Lé Thi Tuyét Cham, Mao Saven, Hoang Bang Diing, Boan Thu Thay

Prunus nhu loai mo Nhat Ban (P. mume),
P. armeniaca, P. pendunculata va loal mén
Nhat ban (P. salicina) dudc trinh bay trong hinh
3. So véi loai P. pedunculata, trinh tu cia mau
gidbng SM5 mat 1 nucleotit § vi tri nucleotit 174.
So véi loai mo P. armeniaca, trinh ty ctia SM5
cing mat 1 nucleotit 6 vi tri 174, thay thé

nucleotit 6 vi tri 194 (G — T) va vi tri 315 (A-G).
Con khi so sanh véi loai mo Nhat Ban c6 ngudn
goc Trung Quéc 13 P. mume, trinh tu caa SM5
con thém 1 nucleotit 6 vi tri 58 va mat thém
doan AAAGT tu vi tri 196. Su tucng doéng gitia
trinh tu cia mau gidng SM5 véi trinh tu cua
P. salicina la 99,68%.

Ghi chu: M: thang chudn, SM3, SM4, SM5: m4u san pham PCR tir cic mau song mai thu thap Ian lugt 6 Ha Noi,

Hung Yén va Tuyén Quang.

N

Hinh 2. Anh dién di sAin pham PCR véi cap méi cho viing ADN ma vach psbA-trnH

#3M5 CGCGCATGET GGATTCACAA TCCACTGCCT TGATCCACTT GGUTACATCC GCCCCTTGTA CTATTACAAA TATTTACACC

#Prunus_salicina M40646Z .1

#Prunus_pedunculata_KYlD1153.1 ...........................

#Prunus_armeniaca PP5958Z6.1
#Prunus_mwume MW755929.1

#aM5 ATTTATCATT ACTTGTAAGA TAAAATACAR CATAAAATAA ACTGAAACTT TTAATATTTT AATTAAATTT TGTAGTAAAT

#Prunus_salicina_Mw4D6462.1

#Prunus_pedunculata KYI0LI133.1 ......iiin viiiininnn vnunnnn

#Prunus armeniacs PPSI5EI6.1
#Prunus_mume_MW755929.1

#2MI TAACTAAAAR AAA-TATAGA ACAATATAGT AAAGT-———- TAAGTAGTAA ATAAAAAAMADL TACTAAATAG TAAAGGAGCA
#Prunus_salicina MWO646Z.1 ... ... ... T Y
#Prunus pedunculata K¥YI01153.1 ... oL R T L L R L R L R T T T
#Prunus_armeniace FPS5EZ6.1  .......... ... Biviiin aaraaaaaas e T T T T T i raaaraaaas rraaaaaaas aarraaaaas
#Prunus_wuwe MW7559Z9.1 ... L. Bttt i e X
#3135 ATAACAAACC GCTTGATATA ACAAGAAATT TATTATTGCT CCTTTACTTT CAAGAACTCG TATATACTAA GACCAAAGTC
#Prunus_salicina_Mw4D6462.1 .......... ottt tees ennsannns sasnasansns sasarannse sasearonnn tenearaiae weaaaaenan
#Prunus_pedunculata KY101153.1 .......... Tttt ieiis ttaieaians aeaaaaaea eaaaaaaass saaaaasaaa aeasaaaas sasaaaaaan
#Prunus armeniacs PPSO5EZE.1 ... .. P it ittt tessnnnnns saaaaaaaas saaaaaaaaa saasaaaaas saaaaerias waan Gooua.
#Prunus_mume MW755929.1 ..., Tawnnans sasanannns sasasannns aaraasanan aaararaaaa naararaias saaaaasans

#3M5 TT
#Prunus_salicins MWd06462.1
#Prunus pedunculata K¥Y101153.1 ..
#Prunus_armeniace FPS58Z6.1
#Prunus_mwume MW755929.1

Hinh 3. So sanh trinh tu psbA-trnH ctia mau giéng song mai
v0i trinh ty cha 4 loai Prunus salicina (MW406462.1), Prunus pedunculata (KY101153.1),
Prunus armeniaca (PP595826.1) va Prunus mume (MW755929.1) thudc ho Hoa hong
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SMS

73

Prunus salicina MW406462. 1

54

Prunus pedunculata KY101153.1

Prunus armeniaca PP595826.1

Prunus mume MW755929.1

Hinh 4: Méi quan hé ho hang giita mau giong nghién citu (SM5)
vOi cac loai trong cung chi (Prunus salicina MW406462.1, Prunus pedunculata KY101153.1,
Prunus armeniaca PP595826.1, Prunus mume MW755929.1) trén ngan hang gen NCBI
trén cd sd phan tich trinh ty nucleotide

cua ving psbA-trnH bing phuong phap Neighbor Joining

(Céc s0 trén cac nhanh tugng trung cho gia tri ho trg bootstrap)

Dua trén cac khac biét trong trinh ty, trinh
tu mAu gidng song mai tiép tuc duge so sanh vé
khodng cach di truyén véi 4 loai khac trong
cung chi Prunus trén ngan hang gen NCBI
(Hinh 3). Két qua da xac dinh dude 3 vi tri bién
d6i, dong thoi ciing 1a 3 vi tri ¢6 it nhat 2
nucleotit xudt hién. Khoang cach di truyén gifia
cac cap loai trén co s6 phan tich theo phuong
phap p-distance da chi ra mtic d6 khac nhau
gifia cac cidp loai trong chi Prunus. Két qua cho
thay khoang cach di truyén gitia cac loai nay
kha nhé dao dong ti 0,32 dén 0,95%.

Vi tri phan loai cia miu giéng song mai
SM5 da dude xay dung theo phucong phap ciy
(Hinh 4). MAu nghién ctiu nay va cac mau thudc
loai Prunus salicina (MW406462.1) tao thanh
mot nhém riéng c6 miic d6 tuong dong di truyén
cao va c¢6 quan hé mat thiét véi nhau véi gia tri
bootstrap (73%) tach biét v6i nhém maiu Prunus
(KY101153.1) va
armeniaca (PP595826.1). Toan b6 cac loai nay

pedunculata Prunus
dudc tach biét so v6i loali mo Prunus mume
(MW755929.1). Két qua cho thay miu gidng
song mai SM5 dudc x&p cuing nhém loai man
Nhat ban P. salicina. Két qua nay tuong tu véi
phat hién trong nghién cttu cia Le Thi Tuyet
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Cham & cs. (2025) cho thidy mau giéng SM5
dugc x&p cung nhém véi cac mau giéng thudc
loai Prunus salicina véi ty 1& hd trg bootstrap
hon 95%.

4. KET LUAN

Qua danh gia mot s6 déc diém kiéu hinh két
qua da cho thdy cac miu gidng song mai cb
nhiing dic diém khéac biét so véi gidng mo Nhat
Ban tréng phd bién tai mién Béc Viét Nam
(Prunus mume) nhu thoi gian ra hoa sém hon va
chin muodn, 14 cdy song mai ¢6 dang tring ngugc
va goc 1a nhon; qua ctia song mai tron, rdnh qua
nong va thit qua mau vang. Thém vao d6, khi xac
dinh vi tri phan loai bdng ma vach ADN tai viing
trinh tu psbA-trnH trén luc lap, két qua cho thay
trinh tu psbA-trnH ctia miu gidng nay tuong
dong véi mau gidng P. salicina trén ngan hang
NCBI 1a 99,68%, va mau giéng song mai dudc
x6p cung nhém loai P. salicina trén cdy ching
loai phat sinh. Nhu vay, miu gidng song mai
nghién ctiu xép cung véi nhém man Nhat ban
thuodc loai P. salicina khac biét véi loai cua cac
giong mo khac 13 P. mume hay P. armeniaca dua
trén trinh ty ma vach psbA-trnH.



Lé Thi Tuyét Cham, Mao Saven, Hoang Bang Diing, Doan Thu Thay

LOI CAM ON

Nghién citu nay dugc tai trg bdi ngudn kinh
phi ctia S6 Khoa hoc va Céong nghé Thanh phd
Ha Noi thuoc dé tai “Nghién ctu bao tén va
phat trién nguén gen mo (Prunus sp.) Huong
Tich gin v6i du lich sinh théi, ma s6 CT04/02-
2023-04. Nhom tac gia xin gui 161 cdm on dén
Hoc vién Noéng nghiép Viét Nam da tao diéu
kién vé c¢o s6 vat chat va phong thi nghiém dé
thuc hién nghién cttu nay. Nhém téc gia xin cam
on dén éng Nguyén Manh Déng da cung cap cac
mau gidng song mai tai M§ Dtc, Ha Noi cho
nghién ctu nay.
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