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K&t qua khao sat mot s6 phuwong phap kiém tra da boi
trén sam Ngoc Linh (Panax vietnamensis Ha et Grushv.)
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TOM TAT

Sém Ngoc Linh (Panax vietnamensis Ha et Grushv.) I cdy dwoc liéu quy va ddc hitu cda Viét Nam. Viéc
nghién ciru tao gibng sdm Ngoc Linh da béi véi ham lvgng duwoc chdt va khé ndng sinh trwdng gia tdng cé
y nghia rét quan trong déi vdi sén xudt. Tuy nhién, viéc kiém tra da boi & sém Ngoc Linh hién van chua
duocthéng nhdt vé mdt phuong phdp. Nghién ciru nay tién hanh thi nghiém va ddnh gid mét s6 phuong
phdp kiém tra da bdi dé phuc vu cho viéc sang loc cdy sém Ngoc Linh da bdi. MGu sém Ngoc Linh (16, ré,
thdn ré va phéi) sau khi xt ly da bdi dwoc st dung cho kiém tra théng qua phén tich (1) sé lwong luc lap,
kich thwdc va mat d6 khi khéng, (2) s6 luong nhiém sdc thé (NST) té bao déu ré va (3) ham lwong ADN té
bdo. Két qud cho thdy tdt cd cdc phuong phdp phdn tich déu cé thé xdc dinh dwoc mdu sém Ngoc Linh da
béi. S6 lwong luc lap trong té bao va kich thudc khi khéng téng trong khi mat dé khi khéng gidm & méu tu
béi so vdi luwdng boi. S6 luvgng nhiém sdc thé dau ré & mau tir bdi (48 NST) téing 2 1Gn so véi mau ludng boi
(24 NST). Sw gia téng ham lugng ADN clia mdu tir béi (9.41 +0.05 pg) so vdi luwdng béi (4.73 +0.04 pg) dat

ty lé twong trng véi mire dé da boi.

Tirkhéa: sém Ngoc Linh, da bdi, dong chdy tébao, khi khéng, nhiém sdc thé, luc lap

1. DAT VAN DE

Sdm Ngoc Linh (Panax vietnamensis Ha et
Grushv.) |a cdy duoc liéu quy, cé chira khodng 52
hop chat saponin [1], trong d6 thanh phan M-R2
(thuéc nhém ocotillol saponin) chiém téi 50%
téng ham Iwgng saponin [2]. Sdm Ngoc Linh d3
duoc st dung trong y hoc ¢ truyén tir rat 13u va
hién dang nhan duoc sy quan tdm Ién clda ca nha
khoa hoc va co quan quan ly. Tuy nhién, do dac
diém sinh trudng cham, san lvgng sdm Ngoc Linh
thu nhan dugc van con rat han ché. Vi vy, viéc
nghién ctru tao ra gidng sdm Ngoc Linh ¢ nhitng
dac diém duoc cdi thién vé duwoc chat va sinh
trwdnglavandé capthiét.

Qu4 trinh da bdi héa d3 va dang dién ra phé bién
trén thuc vat theo con duong tu nhién va nhan
tao [3]. Cac dong da bdi, c6 nhiéu hon hai bd
nhiém sac thé trong t& bao, xuat hién phd bién &
nhiéu loai thuc vat [4-6], mang lai nhiéu lgi ich
nhu co hditi€én hda, khd ndngthich nghiva nhirng
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tinh trang wu viét [5, 7, 8]. K&t qua nghién ctru da
boi hda trén sam Panax ginseng C.A. Meyer da
cho thay cé su gia tang sinh khéi va tich Iy
ginsenoside & ré bat dinh [9, 10]. Trén d&i twong
sam Ngoc Linh, Diem et al., (2022) cling da thuc
hién nghién clru da boi va thu dugc cay sam Ngoc
Linh da bdi v&i sy thay ddi vé kiéu hinh. Trong d4,
viécxacdinh dabdi duocthuchiénchdyéuthéng
qua dém nhiém sdc thé dau ré va quan sat sy thay
ddikhikhéng[11].

Théng thudng, mirc d6 da bdi cé thé duwoc xéc
dinh gidn tiép qua céc thay déi (kich thuéc, s6
lwvong luc lap, mat d6) & khi khéng [12-14] hay
trwcti€p quasé lvongnhiémsacthétrongtébao
dau ré [15]. Ngoai ra, mirc d6 da boi con cé thé
duoc xdc dinh qua viéc do ham lvong ADN bang
phuong phap dong chay té bao [16]. Tuy thudc
vao diéukién, déitwgngva mucdich nghién ctru,
nha nghién ctru s& th& nghiém va s& dung
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phuong phap kiém tra phu hop cho viécxac dinh
muc d6 da boi. Nghién ctru nay tién hanh khao
satva danh gia cac phwong phdp xac dinh da boi
dua trén sy thay d6i vé khi khéng, sé lwgng
nhiém sdc thé va ham lwgng DNA nhdm chon loc
phuong phdp phu hgp cho viéc xdc dinh mirc d6
da boi phuc vu cho nghién ctru da b6i hoa Sam
NgoclLinh.

2.VATLIEU VAPHUONG PHAP NGHIEN CU'U
2.1.Vatliéu

Cay sam Ngoc Linh in vitro (c6 13, than, ré) va phoi
(lwdng boi va da boi) dwoc sit dung 1am mau cho
xac dinh da boi. La thu nhan twr cay in vitro (2 tuan
tudi, ndy mam tir hat) cia dau nanh (Glycine max
(L.) Merr.) va ddu Ha Lan (Pisum sativum L.) dwoc
strdunglam miu ddichirng do cé ham lwgng ADN
da duwoc xac dinh vadi gia tri twong &ng la 2.5 pg
[17]1va9.56 pg[18].

Mau phoi sam Ngoc Linh (d3 xt ly da boi bang
colchichin & cdc néng d6 0.025% - 0.4%, trong 48
gio va nudi cay 8 tuan) duwoc sl dung cho kiém tra
daboibdng phuong phdp dong chay té bao.

2.2.Phuong phap

2.2.1. Xdc dinh sé lwong luc lap, kich thuoc va
mdtdé khikhéng

S6 lwgng luc lap, kich thudc va mat dé khi khéng
duwoc xac dinh theo Ordonez et al. (2017) [15].
Mau 1d duoc cat tir cady sam Ngoc Linh in vitro
(ludng boi va da boi) va dat trén dia Petri cé 16t
gidy am. Strdung nhip nhon, tadch biéu bi & gan gan
|4 dat Ién lam kinh c6 chira 1 giot thuéc nhuém
Lugol, day lamen Ién trén mau va quan sat dudi
kinh hién vi quang hoc tich hop may anh (Carl
Zeiss Primo tich hop Carl Zeiss Microscopy GmbH
-Axicam 105, Bic) & d6 phdéng dai 100 va 1000
lan. S6 lwong luclap va kich thuwdc khi khéng duoc
xacdinhtrén 20 khikhéngtrongbalanlaplai. M4t
dd khi khéng dugc xdc dinh trong vi trwdng (FOV)
v3i d6 phdng dai 200 Ian trén 10 vi trudng trong
ba Ian I3p lai. M3u sam Ngoc Linh dwoc xac dinh
da béi khi cé sé lugng luc lap, kich thuwdc khi
khéng ting va mat do khi khdng gidm so mau
lvdng boi.

2.2.2. Xdc dinh s6 lwgng nhiém sdc thé té bao
dauré

DAau ré (2 cm) tlr cady sam Ngoc Linh in vitro dwoc
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c06 1ap va ngam trong dung dich 8-Hydroxyquinol
0.002 M & 4°C trong thoi gian 3 - 5 gior trwdc khi
rira v&i nwdc (3 1an). Sau d6, mau duoc ngdm
trong dung dich Carnoy (3 methanol: 1 acid
acetic) trong vong 24 trudc khi loai bd Carnoy
bang cach rira véi nwdc (3 1an). Cudi cung, mau
dwogc thdy phan trong dung dich HCI 1.0 N trong
10 phut & 60°C, rlra lai v&i nudce (3 1an) va ngdm
trong dung dich cdn 70% dé st dung cho dém
nhiém sac thé [15]. P& chuan bi tiéu ban va dém
nhiém sac thé, dau ré (1-2 mm) dwoc nhudm vadi
acetocarmine 2% (1 giot) trén lam kinh trong 10
phut tredce khi bd sung thém acetic acid 45% (1
giot) va daylamen|én. Sau d6, dat gidy Whatman
[én trén lamen, dung ngdn tay cdi ép manh Ién
gidy dé lam det t& bao va loai bo thuéc nhuém
thira. Quan sat va d&m nhiém s3c thé trén kinh
hién vi quang hoc tich hop méy anh (Carl Zeiss
Primo tich hop Carl Zeiss Microscopy GmbH -
Axicam 105, Birc) dwdivat kinh 100X.

2.2.3.Xdcdinh ham lwong ADN tébao

MAu 14, ré, than ré va phdi in vitro cia sdm Ngoc
Linh, I3 dau nanh va la ddu Ha Lan duoc c6 lap va
lwutrir @4°Ctrong 12 gid trwdckhitién hanh phan
tich. Sau d6, cdt mau 14 (0.5 cm®)cho vao dia Petri
c6 chra 500 pL dungdich Nuclei Extraction Buffer
vacatmautrong 15-30gidy délam v& t& bao. Hon
hop sau khi cat dwoc loc qua phin loc 50 L
(CellTric®filter) vao 8ng 6ng 5 mL dé loai bd manh
v t€ bao. Cho thém 2 mL dung dich PI vao tube
chira dich loc va dat 6ng vao dé lanh trong 5 phut
trwdce khi st dung cho phan tich bang may do
dong chay t& bao (BD FACS, M§). Mau la dau nanh
va dau Ha Lan dugc s dung lam ddi chirng dé
hiéu chudn may. Ham lvgng DNA duoc xac dinh
duatheo congthirc trong nghién clru clia Sharma
etal.,(2007)[19].

Ham lwgng AND (pg) = (F/F,)*N,

Trong dé:

F:Gidtrihuynh quang cia maukhao sat

F,: Giatrihuynh quang camau déiching

N,: Ham lvgng ADN cia mau déichirng

Mrc bdi thé duoc xac dinh dua trén ham lwgng
ADN, trong d6 thé t& bdi c6 ham Iwong ADN gap
doi thé luwdng bodi, thé kham khi ham lwgng ADN
dugcthéhién & haigidtriludngbdivatirboi.
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Bén canh maul3, ré, than ré va phoi (da biét trudc
da bdi), viéc xac dinh ham lugng DNA cling dwoc
thyc hién trén 30 mau phdi sdm Ngoc Linh d3
duwoc x&r ly da bdi bang colchicin (chwa biét murc
boithé, dugcmota phanvatliéu).

Tatcddirliéu dwocphantich ANOVA mét chiéuva
phan hang Turkey's test (p <0.05) bang phan mém
GraphPad Prism 5.0.

3.KETQUAVATHAO LUAN

3.1. Xacdinh sé lwong luc lap, kich thuwéc va méat
dd khikhdng

K&t qua quansatchothdycosuthay déirdrétveé
s6 luc lap trong té bao khi khéng, kich thudc va
mat do khikhdnggittamausam Ngoc Linh t& boi
valudng boi (Hinh 1). Trong d6, maut& boicd s6
lwvgng luclap vakichthwdckhikhéngtdngtrong
khi mat do khi khong giam so véi mau ludng boi
(Bang 1). Phu hop véi két qua nay, két qua
nghién ctru trén khoai tay (Solanum tuberosum
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L.) [20] va ha khé thdo (Prunella vulgaris for.
albifloraNakai)[21]cling choth3dy cé swthay d6i
rérangsdluclaptébaokhikhénggitracayludng
boivatlr bo6i. Ngoaira, nghién ciru Khrolenko et
al., 2012 d3 xac dinh s6 luc lap 35-52 trong té
bao [22]. Xac dinh mirc d6 bodi thé duwa vao sé
lwgngluclaptrongtébaokhikhéngdatréthanh
phuwongphap duocslrdung phébién & khoaitay
[20, 23] va bat dau trién khai trén nhan sam
(Panax ginseng) [22]. Nghién clru cla Diem et
al. (2002) trén sam Ngoc Linh ciling ghi nhan cé
su tang so luvong luc lap, kich thuéce té bao va
gidm mat do khi khéng clla mau t& bdi so vai
lwdng bdi. Nhitng két qua nay chothdy cothé sl
dung phuong phap kiém tra sy thay d6i vé khi
khéng dé xac dinh mirc d6 bdithé casdm Ngoc
Linh, tuy nhién can can nhic khi 4p dung vi
nhitng han ché& vé mau 1a (cay in vitro ting
trudng chdm nén cé 13 it va nho) s&r dung cho
phantichkhikhéng.
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Hinh 1. Sy thay d6i s6 lwong luc lap, kich thuwdc va
mat dd khi khéng gitta sdm Ngoc Linh lu&ng boi
(A, C) va tir béi (B, D)
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Bang 1. S6 luvong luc lap, kich thudc va mat dé khi khéng cda sdm Ngoc Linh lu@ng bdi va t& boi

Mirc da bbi 56 lwone luc la Chiéu dai khi Chiéu rong khi Mat do khi

: Png fuciap khong (um) khong (um) khéng/ FOV

Luwdng boi 19.06 £ 0.17 56.56 £ 0.29 49.49 + 0.46 1894 +1.1
T& boi 32.52 £ 0.28*** 83.01 £ 0.44*** 65.27 + 0.07*** 121.4 + 0.4%**

S6 liu c6 *** kém theo biéu hién sw khdc biét cé y nghia théng ké & muc p < 0.05

3.2. Xac dinh s& lwgng nhiém sic thé té bao
dauré

K&t qua chuin bj tiéu ban va quan sat d3 ghi
nhan duwgchinh anh nhiém sacthé tvong d6ird
rang, thé hién duoc su khéac biét & hai trudng
hop mau ludng boiva t boi (Hinh 2). Trong d6,
mau t& boi cé 48 nhiém sac thé, gap hai lan so
nhiém sac thé (24) cia mau ludng bdi. S6 lvong
nhiém sdc thé cha sam Ngoc Linh lu&ng boi va
tbdixacdinhduoctrongtruong hgp naycling
phuhopvdikétqua duoccdngbdbdiDiemetal.
(2022)[11] va Shi et al., 2015 [24]. Mic du dwoc
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xem la phuwong phép chinh xac nhat dé kiém tra
trwcti€p mirc d6 da boi, tuy nhién viéc xdc dinh
soluongnhiémsacthéclatébaodauréthuong
bi gi¢i han vé thoigian va lwgng mau ré can cho
phan tich d8i v&i cac loai ciy tang trudng cham
va kho tao ré nhu sam Ngoc Linh. Ngoai ra, viéc
d&m nhiém sic thé t& bao dau ré ciing sé khong
kha thi khi cadn sang loc nhanh mc d6 da bdi
trénmotlugngléncicloaimo, coquankhacmo
ré. Do d6, viéc thir nghiém thém phuwong phép
thay thé trong nhirng trwdng hop nay la diéu co
ynghiaquantrongvathatsycanthiét.
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Hinh 2. Nhiém sic thé sam Ngoc Linh
A. Sam Ngoc Linh ludng béi (2n = 24), B. Sdm Ngoc Linh t& boi (4n = 48)

3.3.Xacdinh ham lwvgng ADN té bao

Biéu d6 twong quan ham lugng ADN va cudng d6
huynh quang thu dugc khi phan tich mau sam Ngoc
Linh lwdng boi cho thay cdc mau ddi chirng dau
nanh, dau Ha Lan, vd mau sam Ngoc Linh ¢é cudong
d6 huynh quang ro rang tap trung tai maot vi tri, tin
hiéu nhiéu rat thap. Trong d6, gia tri huynh quang
clia mau sam Ngoc Linh dat mc 450 (so v&i doi
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chirng dau nanh - 230) va 480 (so v&i ddi chirng dau
Ha Lan-950) (Hinh 3). K&t qua tinh toan dua trén gia
tri huynh quang thu dwoc cho thay ham lugng ADN
clia mau sam Ngoc Linh ludng boi gan nhu khéng
thay ddi gitta hai trudng hop st dung ddi chirng
khac nhau. Cu thé, ham lwvong ADN dat mirc 4.87 +
0.25 pgva 4.85+0.11 pg twong ing cho hai truong
hop st dung ddi chirtng ddu nanh va dau Ha Lan.
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Hinh 3. Twong quan ham lwong ADN va cwdng dd huynh quang clia mau sdm Ngoc Linh ludng boi va
mau ddi chirng. A. D8i chitng dau nanh (Glycine max), B. B6i chirtng dau Ha Lan (Pisum sativum)

Két qua phan tich trén mau sam Ngoc Linh tr bdi (strdung 941 + 0,05 pg, gap doi ham lwong ADN (dat murc 4.73 +
déi chimg dau Ha Lan) thu dugc ham luong ADN dat mic 0.04 pg) clia mau sam Ngoc Linh ludng boi (Hinh 4-A, B).
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Hinh 4. Twong quan ham lwgng ADN va cuong dé huynh quang cia Sdm Ngoc Linh
A.Sam lwdng boi va dau Ha Lan, B. Sam t& boi
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Viéc phan tich trén cdc ngudn mau khac nhau phuong phap dong chay té bao cd thé giup xac
(phéi, than ré, ré va 1a) déu thu duoc két qua tuong dinh mirc d6 bdi thé trén nhiéu loai mo khac nhau
ty nhau (Hinh 5-A, B, C, D). Diéu nay cho thdy  cGaSam NgocLlinh.
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Hinh 5. Twong quan ham lvgng ADN va cuong d6 huynh quang
clia cac loai mau sdm Ngoc Linh khac nhau. A. Phéi, B. Than ré, C. Ré, D. L4
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K&t qua 4p dung phuong phap do dong chay té
bao trén cac mau sdm Ngoc Linh duoc xt ly da
bdivdicolchicine ddxacdinh duoc12 mautd boi

(ham lwvgng ADN dao ddng tir 9.45 + 0.09 pg dén
9.98 +0.12 pg) trong tdng s& 30 mau dwoc kiém
tra(Bang2).

Bang 2. Ham lwgng DNA (pg) trén mau 14 sdm Ngoc Linh téi sinh sau khi x{ ly colchicine

T M3u ng,c\h{g;g Mirc da boi | TT Miu Hgk":{g;g d':'g;i
1 | s0.0252N-1 | 9.73+0.16 4n 16 | S0.1-2N-1 | 472+003 | 4n
2 | 50.025-2N-2 | 4.67+0.11 2n 17 | S0.12N-2 | 4.80+005 | 2n
3 | 50.025-2N-3 | 4.73+0.08 2n 18 | S0.1-2N-3 | 956+0.12 | 4n
4 | S0.0252N-4 | 4.53+0.04 2n 19 | S0.12N-4 | 936+0.02 | 4n
5 | $0.025-2N-5 | 4.68+0.27 2n 20 | SO.1-2N-5 | 9454025 | 4n
6 | S0.052N-1 | 4.63+0.09 2n 21 | S0.22N-1 | 491+0.16 | 2n
7 | S0.052N-2 | 9.64+0.07 4n 22 | S0.2-2N-2 | 4644007 | 2n
8 | S$0.052N-3 | 4.67+0.10 2n 23 | S0.22N-3 | 474+004 | 2n
9 | S$0.052N-4 | 9.45+0.09 4n 24 | S0.2-2N-4 | 9.82+008 | 4n
10 | S0.052N-5 | 9.50+0.19 4n 25 | S0.22N-5 | 4.90+005 | 2n
11 | $0.0752N-1 | 4.71+0.10 2n 26 | S0.4-2N-1 | 9934017 | 4n
12 | S0.0752N-2 | 4.73+0.07 2n 27 | S0.42N-2 | 9.98+0.12 | 4n
13 | S0.075-2N-3 | 4.60+0.14 2n 28 | S0.42N-3 | 9.91+0.11 | 4n
14 | S0.075-2N-4 | 4.72+0.05 2n 39 | S0.42N-4 | 4624008 | 2n
15 | S0.075-2N-5 | 4.84+0.07 2n 30 | S0.42N-5 | 4.60+021 | 2n

Xac dinh da bdi thong qua do dong chay té bao dugc
danh gid 1a mot phuong phép hiéu qua va dang tin
cay [16]. Phuwong phédp nay can lwgng mau rat it (0.5
cm’), kha thi véi nhiéu loai md khac nhau cla cay
nhu ré, than, 14 hay tham chi 1a phdi. Trai lai, cac
phuong phdp khac nhu quan sét khi khéng hay dém
nhiém sac thé thudng kha phirc tap vi phai cé ngudn
mau phu hop nhu 14 hoan chinh véi s6 lwgng lén
cho quan sat khi khdng hay dau ré véi t& bao dang &
ky gitta phan bao cho dém nhiém sic thé. Mat du,
phuong phdp dong chay té bao khd phan biét
trwong hop di boi (2n + 1, 2n - 1), truong hop nay
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kho xay ra khi xt ly da bdi trong quéa trinh nguyén
phan. Nhirng yéu té nay cho thay do dong chay té
bao la phwong phap phu hop, cé thé dp dung cho
viéc phan tich mlrc d6 da boi trén sam Ngoc Linh.

4. KET LUAN

Cac phuong phéap phan tich da bdi dwoc thir
nghiém trong nghién cru nay déu cé thé xdc dinh
dwgc mirc d6 da boi & sam Ngoc Linh. Trong do,
phuwong phap do dong chay té bao la phuong
phdp hiéu qud nhat vi cé tinh linh hoat vé nguén
vatliéuvathdigiannghiénctru.
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Surveying results of some polyploid testing methods on
Ngoc Linh Ginseng (Panax vietnamensis Ha et Grushv.)

Pham Van Hieu, Nguyen Thi Kieu Linh,
Tran Thanh Vy and Nguyen Xuan Dung

ABSTRACT

NgoclLinh ginseng (Panaxvietnamensis Ha et Grushv.) is a precious and endemic medicinal plantin
Vietnam. Polyploidization of Ngoc Linh Ginseng aims to increase both medicinal content and
growth ability is very important for production. However, the screening of Ngoc Linh ginseng
polyploidized has notbeen unifiedintermsof methodology. Thisstudytested andevaluatedvarious
polyploid testing methods on Ngoc Linh ginseng to serve the screening of Ngoc Linh ginseng
polyploidized. The samples of Ngoc Linh Ginseng (leaves, roots, rhizomes and embryos) after
polyploid treatment were used for testing through analysis of (1) the number of chloroplasts,
stomatalsize and density, (2) chromosome numberonthe root tip and (3) DNA content. The results
showthatall analytical methods can identify polyploid Ngoc Linh Ginseng samples. The number of
chloroplasts and stomatal size increased while stomatal density decreased in tetraploid samples
compared to diploid ones. The number of chromosomes on the root tip in tetraploid ginseng (48
chromosomes) increased twice compared to diploid one (24 chromosomes). The DNA content
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increased proportionally to the levels of ploidy between tetraploid (9.41 + 0.05 pg) and diploid
samples(4.73+0.04pg).

Keywords: Ngoc Linh ginseng, polyploidization, flow cytometry, stomata, chromosome, chloroplast
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