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TOM TAT

Théo qua (dmomum aromaticum Roxb.) 1a mot trong nhimg loai cay 1am san ngoai gd c6 gia tri, san phim thu
hoach chinh 13 qua va tinh dau tir qua. Thao qua dugc coi 14 cdy x6a doi giam ngheéo cua déng bao dan toc
thiéu s6 & ving cao ciia cic tinh mién niii phia Bic Viét Nam, nén Thao qua la mot trong nhiing loai cay trong
dang rat duoc quan tam & nhiéu dia phuong. Tuy nhién, gén day, do tac dong cua bién d6i khi hau, nang suét
va chit luong qua ngdy cang suy giam, vi chua c6 giéng t6t dé phuc san xuét, nén viéc nghién ctru da dang di
truyén cdy Thao qua lam co so khoa hoc quan trong phuc vu cho cong tac nghién ciru chon tao gidng va bao
ton ngudn gen Thao qua 1a can thiét. Nghién ciru tién hanh khao sat va thu 36 mau & 6 quan thé tai cac tinh
Viét Nam bao gém: Mu Cang Chai - Yén Bai; Van Ban, Sa Pa - Lao Cai; Muong T¢, Tam Puong, Tan Uyén -
Lai Chau. Ung dung ky thuat chi thi phan tir &é danh gia da dang di truyén Théo qua tai 6 quan thé, két qua
nghién ciru di tach chiét thanh cong tach chiét ADN tong s6 mot sé mau nghién ctru dai dién trén gel Agarose
1%, tir d6 xéc dinh dugc 5 cap mdi SSR ¢6 mirc do da hinh cao dé phan tich da dang di truyén loai Thao qua.
Dong thoi da xéac dinh da dang di truyén cta cac gidng Thao qua nghlen ctru trong khoang tur 46 - 100%. Do
hau hét cac ca thé Thao qua nghién ciru c6 mdi quan hé twong d6i than thiét nén kha ning dé tao wu thé la1
giita cac ca thé nay 1a rat kho. Vi vay, dé cai thién gidng ciy Thao qua mot cach hiéu qua trong twong lai, cin
¢6 phuong 4n thu thap, danh gia, lwu gift, bao tdn va quan Iy ngudn gen cidy Thao qua mot cach hop 1y, hé
thong, khoa hoc.

Tir khéa: Da dang di truyén, 1am san ngoai gd, SSR, Thao qua.
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SUMMARY

Cardamom (Amomum aromaticum Roxb.) is one of the valuable non timber forest products, the main products
are fruits and essential oils from the fruit. Cardamom is considered as a poverty alleviation plant of ethnic
minorities in the highlands of the mountainous provinces of Vietnam. Cardamom is one of the plants that are
very interested in many provinces. However, recently, due to the impact of climate change, the yield and
quality of fruit are increasingly declining. Because there is no good cultivar to restore production. So the study
of genetic diversity of Cardamom as a basis important science for research, breeding and conservation of
Cardamom genetic resources is necessary. The study conducted a survey and collected 36 samples in 6 typical
populations in Vietnam's provinces, including: Mu Cang Chai - Yen Bai; Van Ban, Sa Pa - Lao Cai; Muong
Te, Tam Duong, Tan Uyen - Lai Chau. Applying modern genetic diversity analysis technology at the Institute
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of Biotechnology, the research results have successfully isolated and extracted the total DNA of a number of
representative research samples on 1% agarose gel, thereby determining 5 pairs of SSR primers capable of
analyzing genetic diversity of Cardamom species. At the same time, the genetic diversity of the studied
varieties of Cardamom was determined in the range of 46 - 100%. Since most of the Cardamom individuals
studied have a relatively close relationship, the ability to create a hybrid advantage between these individuals
is very difficult. Therefore, in order to effectively improve the cardamom variety in the future, it is necessary
to have a plan to collect, evaluate, store, preserve and manage the cardamomium gene resources in a rational,

systematic and scientific manner.

Keywords: Amomum aromaticum Robx., Cardamom, genetic diversity, non timber forest products, SSR.

I. DPAT VAN PE

Thao qua (Amomum aromaticum Roxb.) thudc
chi Amomum, ho Zingiberaceae la mot trong
nhiing loai cay 14m san ngoai gd c6 gia tri kinh
té cao. Qua Thao qua co tinh dau thom nhe,
mat. Hat Thao qua chira khoang 3% tinh dau.
Trong d6, thanh phan chinh cta tinh dau Thao
qua 1a 1,8-cineol chiém tir 65 - 80%. Ham
luong terpinyl acetate thap (nhé hon 5%). Ham
luong hydrocarbon monoterpene tur 5 - 17%
trong d6 lamonen, sabeinene, terpinenes va
pinenes 1a thanh phan quan trong. Terpinols
chira khoang 5 - 7% dau. Céc cineole cao 1am
cho mui hwong ndng hon so véi loai khac. Do
do, qua Thao qua la mdt loai dugc li¢u quan
trong trong y hoc déan toc ¢ truyén va y hoc
hién dai, c6 tdc dung chira tri mot s6 bénh
thuong gip nhu: dau bung, truéng bung day
hoi, tiéu chay, giai cam, viém dudong ho hép
gay ho, viém loi,... Ngoai ra, qua Thao qua la
mot trong nhiing loai gia vi giau dinh dudng
khong thé thiéu trong nghé thuat am thuc, cong
nghiép thuc pham dugc nhidu qudc gia trén thé
giéi wa chuong s dung. Tinh dau Thao qua
cling dugc dung lam huong li¢u trong cong
nghé my phdm cao cép, nén nhu cau sir dung
rat 16n (Phan Vian Théang, 2014). Thao qua co
kha nang gitt nudc tdt, co tac dung bao vé dat,
chéng x6i mon, didu hoa, lam sach khong khi
nén dugc lya chon dé tréng dudi tan rung,
mang lai thu nhap cho ngudi san xudt va bao vé
mdi truong. Trén thé gidi, chi Amomum cé

khoang 150 loai phan b chi yéu ¢ chau A va
chau Uc. Trong d6, riéng ¢ Trung Qudc, Thao
qua c6 phan bd ty nhién va dugc giy trong
nhiéu & cac tinh Van Nam, Quang Tay va Quy
Chau, c6 mot s loai co hinh thii twong ddi
gidng nhau, kich thudc qua ciing 16n hon so
véi cac loai khac nhu: Amomum hongtsaoko C.
F. Liang; A. aromaticum Roxb.; A. subulatum;
A. scarltinum H.T.Tsai; A. paratsao-ko S.Q.
(Madhusoodanan K. J. and Saideswara Rao Y.,
2001; Wu Delin, Kai Larsen, 2000). Trong do,
loai Amomum aromaticum Roxb. phan bd chu
yéu va tap trung & Nam Trung Qudc (Van
Nam) (Anon,1999). O Viét Nam, Thao qua c6
phan bd tu nhién va duoc gy trong nhiéu &
mot sb tinh bién giéi phia Béic giap Trung
Qudc va c6 t6i 7 loai Thio qua gdm: A.
aromaticum Roxb.; A. scarltinum H.T.Tsai; 4.
hongtsao-ko C.F. Liang; A. paratsao-ko S.Q.
Tong et Y.M. Xia; A. spl; A. sp2; A. sp3, trong
do, loai Amomum aromaticum Roxb co tén
khoa hoc khac 1a Amomum tsao-ko duoc tré)ng
phd bién & nudc ta (Hoang Van Lam, 2004).
Hién nay, loai nay c6 4 nhom khac nhau chu
yéu dugc phan bi¢t dua trén hinh dang, kich
thude va dic diém cua qua (Phan Vin Théng,
2008; 2014).

Nhimng tién bd gan day trong linh vuc sinh hoc
phan tr di cung cdp nhimg céng cu moi ap
dung vao viéc 1am 1d va hd trg cho cac nghién
ctru v tién hoa, hinh thai hoc va phan loai hoc.
Nhitng chi thi phan tit ADN c6 nhiéu vu diém
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so v6i cac chi thi hinh thai vi ching gin lién
vGi vat chat di truyén, twong d6i dé phan tich
trong phong thi nghiém va it bi 4nh hudng boi
cac yéu t6 moi truong. Ung dung k¥ thuat chi
thi phan tir ADN dé danh gia da dang di truyén
Thao qua goép phan cung cép thong tin vé mirc
do da dang di truyén hién c6, mdi quan h¢ gitra
cac quan thé nghién ctru ciing nhu 1am co s
khoa hoc cho cong tac bao ton va phat trién
ngudn gen Théo qua & Viét Nam.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

L4 cua cac mau Thao qua duoc thu tir cac ciy
thudc 6 quan thé Thao qua dién hinh tai cac
tinh Viét Nam (Mu Cang Chai - Yén Bai; Van
Ban, Sa Pa - Lao Cai; Muong Te¢, Tam Puong,
Tan Uyén - Lai Chau), trong d6 c6 tong sb 36
mau duoc thu (mdi quan thé gém 2 - 8 méu).
Cac mau 14 Thao qua thu thap 1a 14 banh té
duoc thu thap tai vi tri thir 3 tinh tir phia trong
ra ngodi (trén xubng dudi). Tat ca cac mau 14
duogc lam kho trong silicagel va dé mat ¢ 4°C.

Bang 1. Thong tin mau Thao qua thu tai 6 quan
thé khu vic mién nai phia Bic

TT | Ky hiéu Dia diém r:g;‘;%"nz
1 TQ1-6 |SaPa-Lao Cai 6

2 TQ7 -8 |Van Ban - Lao Cai 2

3 | TQ9-15 |Mu Cang Chai - Yén Bai 7

4 | TQ16 - 28 |Mwong Te - Lai Chau 13

5 | TQ29 - 32 | Tam Buwong - Lai Chau 4

6 | TQ33-36 | Tan Uyén - Lai Chau 4

2.2. Phwong phap nghién ciru

- Tdch chiét ADN téng so: ADN cla cac mau
Théao qua duoc tach chiét theo phuong phap
phuong phap CTAB cua Doyle va Doyle (1990).
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Chét luong DNA duogc xac dinh trén agarose 1%
va d6 sach dugc xac dinh trén may Powerpac 300
(Bio-Rad, My). Sau d6, DNA pha loang va gitr ¢
-20°C. Ham luwong DNA duoc do bang may
Nanodrio Lite (Thermo Scientific).

- Phan vng PCR: Phan tng PCR dugc thuc
hién trén may PCR System 9700 (Applied
Biosystem, M¥) véi tong thé tich 1a 25 ul/mau
trong d6 chira cac thanh phan va ndng do cua
cac chat tham gia phan tng nhu: GoTag Green
Master Mix 2X 12,5 ul, méi xudi 1 ul, moi
nguwoce 1 ul ¢6 nong dé 10 mM, mau DNA 50
- 100 ng, bé sung nuéc viea di 25ul. PCR
duoc thuc hién véi chu trinh nhiét 94°C - 5
phut; 35 chu ky véi 94°C - 0,45 phat; Ta - 0,3
phut; 72°C - 1 phut; 72°C - 5 phut va két thac
phan tng ¢ nhiét do 16 °C. Phan ung PCR
duogc 13p lai it nhat 2 1an voi mdi miu DNA.
Sau do6 san phém PCR duoc dién di trén
agarose bang may ATTA Compact PAGE -
Twin va cac phan doan dugc hién thi nho
ethidium bromide duéi diéu kién UV.

- Phdn tich da dang di truyén bang ky thudt
SSR: Duya trén nghién ctru ciia Ma va dong tac
gia (2017), Iyra chon 5 cip moi phu hop nhét dé
tién hanh phan tich da dang di truyén nhim
nhan céc doan 1ap lai don gian (microsatellite-
SSR) trong hé gen cdy Thao qua cho 36 mau
nghién ctru thude 6 quan thé nghién ctru.

S6 liéu thu duoc tir tiéu ban dién di san pham
PCR trén gel polyacrylamide cia cac mau Thao
qua véi 5 cap mdi SSR (bang 1) dugc thdng ké
trén nguyén tic co hay khong xuat hién biang
trén gel dién di va duoc phan tich bang phan
mém NTSYSpc 2.1, tir d6 xac dinh duoc hé sb
tuong ddng di truyén va so d6 hinh ciy vé mbi
quan hé di truyén gitta cac gidbng Thao qua
b?mg thuat toan UPGMA dua trén hé sb tuong
ddng di truyén Jaccard.
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Bang 2. Thong tin cac mdi SSR sir dung trong nghién ctru
STT Tén moi Trinh tw Doan lap Size (bp) Ta (°C)
1 AT1-F GCTTCACCTCCAGTTTCC
(GA)14 202 59
2 AT1-R |GTCCTCCTTGTCCACCC
3 AT5-F |AATGCAAATGGTGGACG
(GA)16 216 58
4 AT5-R GGATAAATCAAAGAGGAGGA
5 AT29 -F |GAGGAGGCGTGGACTTT
(GA)8 175 58
6 AT29-R |GGGCTGCTTCTATTTCAT
7 AT30-F |TAACGACGAAGGAAACG
(CT)9 184 55
8 AT30-R | TGAGTAGGAAAGAAGAAAGAA
9 AT56 -F |AGTTTGAACCTCCCATTT
(CA)6 177 55
10 AT56 -R |ATCTTGAGCTTCGTGCC

1L KET QUA NGHIEN CUU

3.1. Két qua tach chiét DNA tong s6

Két qua tach chiét DNA tong sd thanh cong
mot s mau nghién cuu dai dién trén gel
Agarose 1% bao gém cac mau 3, 16, 40, 48,
56, 64, 72, 80, 88, 96, 105, 113 va 121 duogc
minh hoa & hinh 1. Do xuét hién cta cac bang
vach 1an tap chit nhu cac mau sb 3, 16, 40, 56,

40 48 M 56

3 16 24 32

64, 72, va 80 nén dugc u RNAse trong thoi
gian 30 phut ¢ 37°C.

Két qua dién di sau khi t RNAse cho thiy chat
luong DNA téng s6 duoc cai thién, cac tap chét
da duogc loai bo, ham lugng DNA thu duogc la
twong ddi cao voi chat luong twong ddi dong
déu, bang vach sang rd, phu hop dé tién hanh
cac nghién ctru tiép theo.

64 72 80 88 96 105 113 121

Hinh 1. Anh dién di DNA tdng s trén gel Agarose 1% sau khi it RNAse
M. Marker DNA IKb; 3 - 121: ky hiéu cdc mau DNA thir nghiém ¢ cdc ving sinh thai nghién ciru

3.2. Két qua do ndng do DNA tdng sb va
kiém tra mdi SSR

Két qua do ndong dd6 DNA sau khi i RNAse &
bang 3 cho thay tat cac cic mau déu cho nong

do DNA cao trong khoang ttr 940 - 2600 ng/ul
va do tinh sach déu ¢ muc tir 1,8 - 2,0 va phu
hop dé thuc hién cac phan ung PCR.
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Bang 3. Nong d6 cac mau DNA tdng s6 tach chiét tir 14 ciy Thao qua

STT Tén mau Ky hiéu Néng doé ng/ul STT Tén mau Ky hiéu Néng doé ng/ul
1 TQO1 3 23417 19 TQ19 74 1689,9
2 TQO02 16 1210,9 20 TQ20 75 986,9
3 TQO3 18 1484,5 21 TQ21 76 1258,3
4 TQO4 20 1854,6 22 TQ22 77 986,6
5 TQO05 21 1989,4 23 TQ23 78 2145,8
6 TQO6 23 2154,5 24 TQ24 79 1985,8
7 TQO7 24 1255,6 25 TQ25 80 946,0
8 TQO8 32 1263,4 26 TQ26 81 1250,5
9 TQ09 40 2409,3 27 TQ27 82 1585,8
10 TQ10 48 1523,4 28 TQ28 84 1345,8
11 TQ11 56 1660,8 29 TQ29 88 1394,0
12 TQ12 58 1245,6 30 TQ30 96 2596,3
13 TQ13 60 1852,9 31 TQ31 105 1168,4
14 TQ14 62 2051,9 32 TQ32 108 2154,2
15 TQ15 63 2153,6 33 TQ33 113 1847,2
16 TQ16 64 2087,7 34 TQ34 121 1794,2
17 TQ17 72 1001,5 35 TQ35 123 1859,5
18 TQ18 73 1458,5 36 TQ36 125 2356,8

Nhu véy, cac mau DNA thu dugce déu co néng Mobi quan hé di truyén cia 36 mau Thao qua
do thich hop va d6 sach dam bao chat luong  thy tai 6 dja diém nghién ctru da duoc xay
cho cac nghién ctu tiép theo vé danh gia da
dang di truyén cac miu Thao qua duoc thu tap
tai 6 quan thé.

dung bang chuong trinh NTSYSpc 2.1 dua trén
phuong phap phan nhém UPGMA. Két qua
) . phan tich da dang di truyén giita cic mau Thao
3.3. Mﬁi quan hff: di tryén va da dgng (}i qua dugce trinh bay & hinh 2.

truyén ciia cac mau Thio qua tai 6 quan the
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Hinh 2. Biéu d hinh cdy thé hién mdi quan hé di truyén cua 36 mau Thao qua
tai 6 quan thé nghién ctru theo hé s6 di truyén Jaccard (kiéu phan nhém UPGMA)
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Hé sb twong dong di truyén cua 36 mau Thao
qua nghién ctru dao dong trong khoang tir 0,46
dén 1,0. Hé sd twong dong di truyén cao nhat
(1,0) 1a cac nhém mau TQOI - Sa Pa va TQO3 -
Sa Pa; TQOI - Sa Pa va TQOS - Sapa; TQO09 -
Muong Te va TQ14 - Mu Cang Chai; TQI1 -
Mu Cang Chai va TQI5 - Mu Cang Chai;
TQ10 - Mu Cang Chai va TQ12 - Mu Cang
Chai; TQO2 - Sa Pa va TQO4 - Sa Pa; TQO2 -
Sa Pa va TQO6 - Sa Pa; TQ34 - Tan Uyén va
TQ35 - Tan Uyén; TQOS - Van Ban va TQI13 -
Mu Cang Chai; TQ31 - Tam Puong va TQ32 -
Tam Duong; TQ33 - Tan Uyén va TQ36 - Tan
Uyén. Hé sb twong dong di truyén thap nhét
(0,46) 1a giita hai gibng TQO7 - Vin Ban va
TQ30 - Tam Puong.

O muc d6 tuong dong di truyén 67,6%, ba
muoi sdu mau Thao qua nghién ciru duoc chia
thanh 4 nhoém chinh nhu sau:

+ Nhom I gdm cac mau TQ1, TQO03, TQ5 (Sa
Pa), TQ09, TQ14, TQ11, TQ15, TQ10, TQI2
(Mu Ciang Chai), TQ17, TQ18, TQ19, TQ20,
TQ21, TQ22, TQ23, TQ24, TQ25, TQ26,
TQ27, TQ28 (Mudng Té).

+ Nhom IT gdm cac mau TQO02, TQ04, TQO6,
TQO07 va TQ16 chi yéu thudc cac quin thé
Sa Pa.

+ Nhom III gdm cic miu TQ29, TQ34 va
TQ35 cha yéu thudc quan thé Tan Uyén

+ Nhém IV gdm cac miu TQO8, TQ13, TQ30,
TQ31, TQ32, TQ33 va TQ36 thudc cac quin
thé Tam Dudng va Tan Uyén.

Két qua trén cho thdy, cac mau thudc 6 quan
thé phan bd twong dbi phu hop véi vi tri dia 1y
va theo cidc nhom mau nghién ciru. Cac mau
thudc nhom I va II c¢6 khoang cach di truyén
kha xa so v6i nhém mau III va IV. Trong nhom

mau I va II thi da phan cac mau thudc nhom
mau I ¢6 vi tri dia Iy xa véi nhom mau 11 va
cling twong tmg véi vi tri dia 1y thu mau.

Ba muoi sdu mau nghién ctru c6 mirc d6 twong
ddng di truyén trung binh va mot s6 mau co
murc d trong dong di truyén thap, vi du nhu ca
thé TQO7 - Vin Ban va TQ30 - Tam Puong.

Cac mau c6 mic d6 twong déng di truyén
thap co thé 1y giai 1a do cac cdy thu duoc ¢ vi
tri dia 1y xa cach va khong c6 sy giao phin
gitta cac cay cling nhu khong co sy di thuc
gitra cac cdy nay. Tuong tu nhu vy, cac miu
c6 muc do twong ddng di truyén cao (cung 1
nhém mau) 1a do mau duogc thu cé khoang
cach dia Iy gin nhau va cdy c6 su giao phan
chéo v&i nhau hodc ciing ¢6 thé do phuong
thirc nhan gidng sinh dudng nén tir 1 s cdy
me ban dau sau d6 gidng dugc nhan gidng
sinh dudng va gay trong tai cac khu vuc cua
cung dia phuong.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

- Hé sb twong ddng di truyén ctia 36 mau Thao
qua nghién ctru dao dong trong khoang tir 0,46
dén 1,0. O mic d6 tuong dong di truyén
67,6%, cac mau nghién ctru dugc chia thanh 4
nhom chinh va phu hgp véi vi tri dia ly.

- Ba muoi sdu mau nghién ctu c6 mirc do
trong dong di truyén trung binh va mot sé miu
c6 mirc d6 twong dong di truyén thip.

4.2. Kién nghi

- Pé c6 co so dir lidu tdt hon vé mbi quan h¢ di
truyén va mirc d6 da dang di truyén cia cac
quan thé Thao qua, cn tién hanh thu thap thém
s6 luong mau tai cac quan thé.
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