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DAC PIEM HINH THAI GIAI PHAU, HAM LUONG SAPONIN VA
CHI THI MA VACH DNA-ITS CUA SAM NGOC LINH (Panax
vietnamensis Ha & Grushv.) TRONG DUOI TAN RUNG

Ping Ngoc Phiic23, Hoang Tan Quéang?, Tran Hitu Diing?, Nguyén Thanh Tung'*

1 Nhém nghién cttu Y hoc tai tao, Khoa Co ban, Truong Dai hoc Y - Duoc, Dai hoc Hué, Hué, Viét Nam
2 Vién Coéng nghé sinh hoc, Dai hoc Hué, Hué, Viét Nam
3 Truwong Pai hoc Dong A, Da Nang, Viét Nam
4 Khoa Dugc, Truong Dai hoc Y - Dugc, Dai hoc Hué, Hu€, Viét Nam

* T4c gia lién hé Nguyén Thanh Tung <nguyenthanhtung@hueuni.edu.vn>
(Ngay nhin bai: 14-05-2025; Hoan thanh phdn bign: 26-09-2025; Ngay chip nhin ding: 16-12-2025)

Tém tat. Nghién ctu dic diém giai phiu, ham lwong saponin, chi thi ma vach DNA-ITS nham gép
phén xay dung quy trinh chuén vé dinh danh Sam Ngoc Linh (Panax vietnamensis Ha & Grushv.) trong
dwdi tén rimg xa Tra Linh, Thanh phd Da Néng. Céc d&c diém hinh thai giai phﬁu ctia Sam Ngoc Linh
da dwgc md ta. Ham luong saponin toan phén va cac saponin chinh nhw G-Rgl, M-R2, G-Rbl, va G-Rd
ctia than ré va ré da duwoc xac dinh. L3 cdy duoc st dung d€ tach chiét DNA va giai trinh ty gen ITS.
K&t qua cho thay Sam Ngoc Linh trong duwdi tan ring cé ddc diém hinh thai giai phiu dién hinh cta
loai. Ham luwgng saponin toan phan va cac saponin G-Rgl, M-R2, G-Rb1, G-Rd dam bao theo tiéu
chuén cta Duoc dién Viét Nam V; cu thé, ham lugng saponin toan phéan dat 13,81 + 0,18%, G-Rgl dat
3,647 + 0,062%, M-R2 dat 3,823 + 0,054%, G-Rb1 dat 0,979 + 0,017% va G-Rd dat 0,961 + 0,037%. Ba mau
Sam Ngoc Linh da dwoc giai trinh tu gene ITS va ddng ky trén Genbank (PV185794, PV185795,
PV185796). Trinh tw gene ITS ctia ba mau Sam Ngoc Linh c6 quan hé gan giii v6i cdc mau Sam Ngoc
Linh trén Genbank.
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Abstract. This study investigated the anatomical characteristics, saponin content, and DNA-ITS
barcode markers to establish standardised criteria for identifying Ngoc Linh ginseng (Panax
vietnamensis Ha & Grushv.) cultivated under the forest canopy in the Tra Linh Commune, Da Nang
City. Morphological and anatomical traits were described. The rhizomes and roots were analysed for
the total saponin content and major saponins — G-Rgl, M-R2, G-Rb1, and G-Rd. Genomic DNA was
extracted from the leaves, and the internal transcribed spacer (ITS) region was sequenced. The results
revealed that cultivated Ngoc Linh ginseng displayed typical species-specific morphological and
anatomical features. The total saponin content was 13.81 + 0.18%, with G-Rgl at 3.647 + 0.062%, M-R2
at 3.823 + 0.054%, G-Rb1 at 0.979 + 0.017%, and G-Rd at 0.961 + 0.037%, conforming the requirements of
the Vietnamese Pharmacopoeia V. ITS sequences from three samples were registered in GenBank
(PV185794-PV185796) and showed 99.42-100% similarity with P. vietnamensis. These findings support
a standardised protocol for identifying Ngoc Linh ginseng, enabling its conservation and sustainable
development.
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1 Mo dau

Thong tu sd 16/2022/TT-BYT ngay 30 thang
12 nam 2022 cua B Y t€ da ban hanh quy dinh
danh muc 23 loai, chung loai duwoc liéu quy, hiém
va ddc httu phai kiém soat cuia Viét Nam, trong do
dang cha y c6 Sam Ngoc Linh (Panax vietnamensss
Ha & Grushv.) [1]. Sam Ngoc Linh, véi tén goi
khac la Sam Viét Nam, Sam K5 hay Sam truc,
duoc phat hién vao ndm 1973 tai ving nai Ngoc
Linh, mién Trung Viét Nam, thudc huyén Nam
Tra My (Quang Nam cii), huyén Tu Mo Rong va
baklei (Kon Tum ci) [2].

Nhiéu cong trinh nghién cttu vé thanh phan
héa hoc cho thdy bd phan dudi mat dat caa Sam
Ngoc Linh chita chu yéu cac hop chat saponin
triterpen véi 4 khung chinh la protopanaxadiol
(PPD), protopanaxatriol (PPT), ocotillol (OT) va
acid oleanolic (OA) va cac dan chat c6 day néi C-
17 bién d8i [3]. Tir than ré va ré cta Sam Ngoc
Linh, 52 saponin, 7 hop chat polyacetylen va céc
thanh phan khac nhu polysaccharid, acid béo,
amino acid, cac nguyén t6 da va vi lwgng da duoc
phan lap [4]. Cac nha khoa hoc da nghién cttu va
chting minh Sam Ngoc Linh ¢6 tadc dung duoc ly
nhu tdng luc, hoi phuc stic, kéo dai thoi gian ngu,
cai thién tri nhé, chong ap luwc, chdng tram cam,

giai lo au, chong oxy hoa in vivo va in vitro, bao vé
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gan, khang khuan, tc ché phat trién khéi u va

khang viém [4].

Sam Ngoc Linh, trong trong moi truong
ban tu nhién, doi héi cac diéu kién rat khit khe
nhw do cao trén 1.200 m so v4i murc niede bién, khi
hau mat mé, nhiét d6 trung binh 20-23 °C va d¢
che phu cua tan rung 70-90%. Ngoai ra, sw bién
doi dat rieng, nguy co x6i mon, ciing nhu quan ly
d6 am va vi sinh vat dét la nhitng thach thuic 16n
trong canh tac. Vi vay, cay thuong chi phat trién
dwoc 6 khu vire quanh vung ndi Ngoc Linh; thoi
gian trong kéo dai 5 dén 6 nam mdi tich lay du
hoat chat dé thu hoach [5]. Viéc dinh danh Sam
Ngoc Linh trong dudi tan rirng hién nay van cha
yéu dua vao kinh nghiém truyén thdng ctia nguoi
dan dia phuong thong qua hinh thdi thiec vét nén
dé bi nham 1an véi cac loai sam khac trong
chi Panax.

Trong bdi canh d¢6, sinh hoc phan ti trd
thanh céng cu hitu hiéu dé giam dinh dwoc liéu
quy. Vung gen ITS (Internal Transcribed Spacer)
cua rDNA da duwoc chitng minh ¢6 d6 phan giai
cao, cho phép phan biét rd rang cac loai Panax [6].
Tai Viét Nam, ITS két hop voéi cac chi thi khac nhw
matK da chitng minh tinh hiéu qua trong nhan
dién va phén tich phat sinh loai [7], dong thoi
duoc ting dung truc tiép d€ xac thuc tinh dédc httu

cta P. vietnamensis [8]. Viéc tich hop ITS vao quy
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trinh gidm dinh 1a can thiét d€ khac phuc han ch&
cua phuong phép hinh théi, gép phan chuan hoa
dinh danh, bao ton ngudn gen va phat trién bén

vitng ngudn duoc liéu quy nay.

2 Dai tuwgng va phuwong phap

2.1 Déi twgng nghién ctru

Mau Sam Ngoc Linh dugc thu tai cic dia diém
thuoc xa Tra Linh, Thanh phd Da Ning, tir thdng
5/2024 dén 8/2024. Ky hiéu mau Ian luot 1a: Panax M1
(15°01'53.2"N 108°01'25.5"E); Panax M2 (15°00'42.5"N
107°59'48.3"E); Panax M3 (15°01'43.7"N 107°58'57.5"E).

2.2 Phwong phap
Pic diém hinh thai giai phau

Pdc diém hinh thdi: Cac mau thu duwoc cd
day du bo phan sinh dudng (than, ré va 14) va
sinh san (hoa va qua). Cac dédc diém hinh thai
dugc quan sit bang mat thuong, kinh lip hay
kinh hién vi quang hoc, mo6 ta va chup anh cac b

phén can khao sat [9].

Lam tiéu bdn gidi phdu: Mau dugc dat lén
mot miéng bia cing va dung ludi dao lam cat
thanh 10-15 14t méng; mdi 14t c6 do6 day khoang
0,2-0,3 mm. CAc lat cat sau d6 duoc ngam ngay
vao dia Petri c6 sdn nudc cat. Mau duoc tay bang
dung dich cloramin B trong 30 phut, sau d6 rtita
sach bang nuwdc cat. Tiép theo, ngdm mau trong
acid acetic trong 15 phtt va rtra sach bang nuéc
cat. Nhuém mau bang dung dich xanh methylen
trong 30 gidy va rira sach bang nudc ct. Cudi
cing, nhuém mau bang dung dich d6 carmin

trong 30 phuit va rira sach bang nude cat [10].

Dinh lwong cac saponin

Chudn bi mdu: St dung ban chai rira sach
than ré va ré Sam Ngoc Linh. Sau do, mau duoc
sdy trong tu sdy doi luu cudng bitc SH Scientific
SH-DO-54FGB ¢ 50 °C [11] cho dén khi khd cting.

Mau sau khi say khd duoc xay nho bang may xay;
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kich thudc bot duoc liéu sau khi xay dat 355 um
[11].

Dinh lugng saponin toan phin: Saponin
toan phan ctia bot than ré va ré Sam Ngoc Linh
duoc dinh luong bang phuong phap quang phd
UV-Vis theo chudn Majonoside-R2 (M-R2) [12].

Dinh luong cdc nhém saponin bang phuong
phdp HPLC: Dung dich chuan duoc pha nhu sau:
Can chinh xac 6,0 mg G-Rgl, 10,0 mg M-R2, 2,0
mg G-Rbl va 2,0 mg G-Rd chuén; hoa tan véi 5,0
mL methanol 70% bang siéu am; cho vao binh
dinh mtc 10 mL; thém methanol 70% dén vach
mttc; thu dwoc dung dich hén hop chudn c6 néng
do6 cic chuan twong tng lan luot 14 600, 1000, 200
va 200 pg/mL. Pha lodng hén hop trén véi
methanol 70% dé& duoc day hon hop chudn G-Rgl
30-300 pg/mL, M-R2 50-500 pug/mL, G-Rb1 10-100
ug/mL va G-Rd 10-100 pig/mL.

Dung dich thtt dugc chuan bi béng cach
can chinh xac khoang 0,1 g bdt sam cho vao 6ng
nghiém c6 nap; thém chinh xac 10 mL methanol
70%; day nap va xac dinh khdi lwong. Chiét bang
siéu am trong 40 phut 6 30 °C; mdi 10 phut lac
déu ong; d€ ngudi; can lai; bu khoi lwgng da mat
bang methanol 70% d& duoc khdi lwong ban dau;
loc qua mang 0,45 um dung cho phan tich HPLC.
L3p lai quy trinh 3 lan. Mau trang la methanol
70% [11].

Hé thdng sac ky Shimadzu: bom LC-20AD,
tiém mau SIL-20A, dau do PDA (SPD-M20A). Cot
sac ky C18 (250 x 4,6 mm, 5 pum). Thé tich tiém
mau 20 pL. T8c d6 dong 1 mL/phtt. Budc séng
phan tich 196 nm. Tién hanh sic ky theo chuong
trinh dung moi trinh bay trong Duoc dién Viét
Nam V [13].
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Ham lwong saponin trong mau thte dwoc

xac dinh theo cong thtrc:

cxv p 1
X(%)ZTXWXWXIOO

trong d6 C la néng d6 saponin ctia mau tht suy ra
tr mau chudn (ug/mL); V 1a thé tich methanol
chiét mau (mL); p 1a do tinh khiét ctia chudn, p =
98%; 106 la hé s6 chuyén doi pg sang g; m 1a khoi
lwong ctia mau thtr da trir am (g) [11].

Pinh danh Sam Ngoc Linh bfing chi thi ma vach
DNA-ITS

Tédch chiét DNA téng s6: La Sam Ngoc Linh
duoc rtra sach béng con 96% va d€ kho trude khi
tién hanh thi nghiém. DNA tdng s6 duwoc chiét
xudt ttr 1,0 g 1a tuoi theo phwong phap CTAB [14].
Sau d6 st dung bo DNeasy Plant Mini Kit
(Qiagen, Btic) d€ tach DNA; cac budc duoc tién
hanh theo huéng dan ctia nha san xudt. Chat
lwong DNA tdng s§ duoc kiém tra bang phuong
phap dién di trong gel argarose 1% va dinh luong
bang Nanodrop (Eppendorf, Hoa Ky). DNA t&ng
sO da tinh ché& dugc bao quan ¢ -20 °C dé€ khuéch
dai PCR [15].

Khuéch dai ving gen ITS: Phan tng PCR
khuéch dai ving gen ITS dugc thuc hién trén may
PCR (Mastercycler Nexus, Dtic), st dung moi xudi
ITS-P5 (5-CCITATCAYTTAGAGGAAGGAG-3') va
moi nguoc ITS-P4 (5-
CCGCTTAKTGATATGCTITAAA-3) [16]. Thanh
phén phan tng PCR 25 puL gom: 12,5 uL PCR
Master Mix, 2X (Thermoscientific, My), 1,0 uL moi
xudi (10 pmol), 1,0 pL mdi nguoce (10 pmol), 1,0
uL DNA (50 ng/ul) va 9,5 uL H20 khtt ion. Phan
tng PCR dugc thuc hién trén may gia nhiét
(SimpliAmp, Thermo Fisher Scientific, USA) véi
quy trinh chay nhw sau: 95 °C trong 6 phut, 35 chu
ky; 95 °C trong 30 giay; 54 °C trong 30 giady; 72 °C
trong 1 phut 30 gidy, 72 °Ctrong 8 phut; bao quan
mau 6 4 °C. bién di kiém tra san phdm PCR trén

gel agarose 1%.
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Gidi trinh ty gen: San pham PCR mau
Panax M1, Panax M2 va Panax M3 dwoc tinh ché
bang bo sinh pham Gene JET PCR purification
Kit, theo huwéng dan cua nha cung cdp (Thermo
Fisher Scientific, USA). Sau khi tinh ché, san pham
PCR duoc st dung lam khudn cho phan ting giai
trinh tu treec ti€p voi moi ITS, st dung Bigdye
terminator cycler va doc két qua trén hé thdng
ABI 3100 Avant Genetic Analyzer (Applied
Biosystems, My).

Phan tich két qua

Trinh tw nucleotide gen ITS ctia cdc mau
nghién cttu duwoc xt ly bang phan mém BioEdit
(v7.2.5) va Chromas-Pro. Mtic d¢ twong dong va
dd bao phu cta cac trinh tw DNA dwoc danh gia
bang cach d6i chiéu va so sanh véi trinh tu ctia
mau véi cac trinh tu sdn ¢ trén Genbank bang
cong cu BLAST (Basic local Alignment Search
Tool, https://blast.ncbi.nlm.nih.gov/ Blast.cgi). Cac
trinh t¢ DNA duoc sdp xép giong cot bang chirc
nang Clustal W trén phan mém MEGA 11 véi cac
tham s6 méc dinh. Cay phat sinh ching loai duoc
xay dung béng phan mém MEGA 11 theo phuong
phép Maximum-Likelihood (ML), véi d6 tin cay
cao va duwoc danh gia bang 1.000 phép lip
bootstrap dya trén s6 liéu da thu thap [17, 18].

3  Két qua va thao luan

3.1 Dic diém hinh thai

Cac dac diém ctia co quan sinh dudng cta
Sam Ngoc Linh trong dwéi tan ring duwoc trinh
bay trén Hinh 1. Sam Ngoc Linh 1a cay thao song
nhiéu ndm véi chiéu cao 25-70 cm. Than khi sinh
khong phan nhanh, moc dtng, mau xanh hoac
hoi tim; tiét dién than tron vdi dwong kinh 3,0-7,0
mm; rung hang ndm sau khi ra qua va hat. Than
ré nac, ndm ngang, tiét dién tron voi duong kinh
1,0-2,5 cm. Trén than ré c6 nhiéu dét va cac vét

seo do than khi sinh rung hf“ang nam dé lai; mdi



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tép 135,56 1A,121-133, 2026

pISSN 1859-1388
elSSN 2615-9678

vét seo twong duong voi mot nam tudi; khoang
cach gitra cac vét seo thuong xa hon so cady moc tw
nhién. Trén than ré mang nhiéu ré con mau vang
nhat; chting thuong ngan va manh hon so véi ré
Sam Ngoc Linh moc tu nhién. O cubi than ré, c6
ré ct hinh con quay phat trién manh. Kiéu 14 kép
hinh chan vit; 18 moc vong ¢ dinh than khi sinh,
6 3-5 14 kép trén modi mau; goc cudng khong ¢ 1a
kém. Cudng 14 kép dai 9-12 cm. Mbi 14 kép
theong c6 5 1a chét (it gap 3 hodc 6 la chét). La
chét c6 hinh tring nguoc, hinh elip hodac hinh
tring. Mép phién 14 chét c6 khia rang cua; dau 14
c6 nhon va goc la nhon. Ba 1a chét & gitta ¢ kich
thudce 16n nhét dai 8-12 cm, rong 2-4 cm. Cudng
la c6 hinh tru; mdt trén khuyét thanh hinh long
mang (Hinh 1C). Gan 14 hinh 16ng chim, gom 7-10
cap gan phu hinh mang. Phién 14 chét mau xanh
luc, mong. O hai mit cta 14 chét c6 nhiéu long

cting dai 1-2 mm chay doc theo gan la.

Céc ddc diém cua co quan sinh san cua Sam
Ngoc Linh trong dwdi tan ring dwgc trinh bay
trén Hinh 2. Cym hoa mang mét tan don; vi tri &
dau ngon than; s6 luong hoa nhiéu; mdi cum hoa
c6 50-140 hoa; cuéng cum hoa dai 10-16 cm. Goc
cudng cum hoa c6 mau tim; 1a bic nho, hinh dui,
dai 2-3 mm. Hoa mau déu, ludng tinh, c6 mau
trang xanh, duong kinh 2-4 mm. Dai hoa c6 mau
xanh 14 gom 5 by phéan, déu, roi, hinh tam giac,
dai 1,0-1,5 mm, khong cé dai phu. Canh hoa mau
tréng xanh, gébm 5 bd phan, déu, roi, hinh tring,
kich thudce 1,6 x 0,7 cm. Dinh cdnh hoa nhon; tién
khai hoa lgp. B¢ nhi ¢é 5 nhi, r6i mau tra“ing nga;
nhi tho ra ngoai canh hoa; chi nhi manh dai 1,5-
2,0 mm. Bao phan hai 6, dinh lung; hudng trong,
mé doc; dia hoa hoi 16i. B nhuy c6 hai 1a noan
lién, bau trén, hai 6; mdi 6 ¢ mdt 14 noan, dinh
noan trung try, c6 hai voi nhuy lién nhau ¢ phan
day va phan goc, dai 0,6-0,8 mm. Cong thtic hoa:
*dK5C5A5G(2). Qua mong, hinh than; khi qua
chin ¢4 mau do twoi, c6 mdt chdm den & dinh.
Mbi qua thuong cé mot hat. Hat ¢ mau trang

hodac mau vang nhat, dai 5-8 mm, rong 4-6 mm,
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day 1,5-2,0 mm. Cay ra hoa vao nam tht 4-5;

mua hoa vao thang 4-6; muia qua vao thang 7-9.

Hinh 1. Hinh thai cta co quan sinh dudng ctia Sam
Ngoc Linh trong dwéi tan riing (a. Sam Ngoc Linh
trong dudi tan ring; b. La cdy (Moc vong & dau ngon
than); c. Goc cudng 14 chét (c6 mau tim); d. Than é; e.
Thén ré va ré)

Két qua nghién cttu cho thdy Sam Ngoc
Linh 4-6 tudi trong dudi tan ring ¢6 day du déc
diém hinh thai dic trung cua giong loai. Tuy
nhién, ¢6 thé do dinh dudng ¢ diéu kién trong tot
hon so v6i diéu kién tw nhién nén Sam Ngoc Linh
trong dwdi tan rung cé mot sd khac biét nho vé
hinh thai: khoang cach vét 14 thwong xa hon; ré
phu ngan va manh hon va ré ca hinh con quay
phét trién manh. Két qua nay tuwong dong véi cac
két qua cua Nguyén Thuong Dong va cdng su vé
dac diém hinh thai Sam Ngoc Linh ngoai tw nhién
[19].

Ngoai ra, két qua cta nghién ctru nay clng
twong dong voi cac md ta cua nhiéu tac gia vé
Sam Ngoc Linh trong dudi tan ring. Ddc biét 1a
Sam Ngoc Linh trong thuong co ré ct phat trién
manh [20, 21].
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Hinh 2. Hinh théi co quan sinh san Sam Ngoc Linh
trong dudi tan ring (a. Tan hoa; b. Tan qua non; c. Tan
qua xanh; d. Tan qua chin)

Ghi chii: Dau miii tén: Hoa; Mii tén: Qua; Hoa thi:
Ch4m den ¢ dinh qua

3.2 Dic diém giai phiu

K&t qua phan tich giai phau than khi sinh,
14, va r& Sam Ngoc Linh trong dudi tén rimg duoc
trinh bay trén Hinh 3. Dac diém giai phau than
khi sinh cho thay tiét dién than khi sinh ¢6 hinh
tron; tinh ttr ngoai vao trong goém 2 phén la vo cap
1 va trung try. Vo cp 1 gém c6 biéu bi hinh thanh
ttr mot 16p t€ bao hinh da giac, déu, xép sit nhau
va mang ngoai biéu bi phu 1 16p cutin méng. Mo
day dwoc ciu tao tir 34 16p t€ bao voi vach day
bang cellulose. M6 mém vé gom 3—4 16p t& bao
véch mong béng cellulose, hinh tron hay hinh bau
duc; kich thudc khong déu va sip xép 16n xon d&
ho cac khoang gian bao. 6ng tiét thuwong o vi tri
tuong ting véi cac bo libe — gd, ddi khi c6 ca 6 md
mém vo va m6 mém tuy. Noi bi ¢ than khong thé
hién rd; cac t€ bao cua cung mo cing bao quanh
bo libe ¢6 kich thuede 16n hon va vach day hon cac
t& bao mod ciimg ndi lién cac b libe — gb. Ving
trung tru cé tru bi héa mo cténg, gdm 2-3 16p t€
bao tao thanh vong tron lién tuc ndi lién cac bo
libe-gd. Phia trong tru bi 1a cac b6 dan; 30-31 b6
xép trén mot vong. Bé dan kidu chong; libe xép

phia ngoai; gd xép phia trong. Cac b6 dan duwoc
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vong t€ bao mo cing bao boc. Trong cung la mo6
mém tuy, gom nhitng t&€ bao ¢6 kich thudc 16n,
véch moéng bang cellulose, hinh tron hodc hinh
bau duc, sép x€p 16n xon tao ra cac khoang gian

bao; ddi khi c6 khuyét 6 trung tam.

Hinh 3. Giai phau Sam Ngoc Linh trong dudi tan rimng
(a. Giai phau than khi sinh cat ngang; b. Viing vo than
khi sinh; c. Viing tty than khi sinh; d. Giai phau ré cit
ngang; e. Vung tuy ré cay; f. Vung vo ré cay; g. Giai
phau 14 cat ngang; h. Gan 14; i. Phién 14)
Ghi chii: Mii tén: T€ bao md mém; Dau mdi tén: M6 day
Mo6; Mot hoa thi: Mach gS; DA4u thang: Mach libe; Hinh
tron: Tinh thé€ can xi oxalate; Hinh elip: Lép ban

Déc diém giai phau cho thdy 14 gom 2 phan:
gan gitta va phién 14. O gan giita, ngoai cling la
biéu bi trén va biéu bi dudi, gom mot 16p t€ bao
hinh da giac xép déu dan. Tiép theo la mo day
goc, gom 2-3 16p t&€ bao x€p sat biéu bi va vach
day bang cellulose. M6 mém gém 3—4 16p t& bao
hinh tron va bau duc kich thudc khac nhau, co
vach mong bang cellulose va c6 cac khoang gian
bao. Trong m6 mém co cac Ong tiét; vi tri tng véi
b6 libe — gd & ca phia ngoai va phia trong. Cac bé
dan xép thanh mét cung, gom 3-5 cung nho tach
roi nhau. O mdi cung, phia ngoai 1a libe; gb &
trong. Phién 1a rat mong, gom co6 biéu bi trén va
biéu bi dudi cdu tao tir mot 16p t&€ bao sdng hinh

chit nhat vach mong bang cellulose. T& bao biéu bi
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trén c6 kich thudc 16n hon t€ bao biéu bi dudi.
Thit 1a ¢6 cdu tao dong thé chi c6 mé mém khuyét
(spongy parenchyma), vach mong bang cellulose.
Déc diém giai phau ré cho thay c6 16p ban
chita 5-8 16p t€ bao hinh chi*r nhat; cac 16p ngoai
thuong bi bong ra. M6 mém vo day chiém gan %2
ban kinh cta ré, gom nhiéu t€ bao véi hinh dang
va kich thudc khac nhau va vach moéng bang
cellulose. M6 mém chita 6ng tiét va tinh thé can xi
oxalat hinh cau gai. Ti€p theo la tang phat sinh
libe — gb lién tuc, gom mot 16p t& bao hinh chi
nhat det, vach mong béang cellulose. Libe — gb xép
thanh ting bé dan riéng 1é, kéo dai theo hudng
xuyén tam. T& bao mach gd cé vach day, mé mém
khong hoéa gd. Tia tiy gom nhiéu t& bao vach
mong bang cellulose, sip x&p theo hudng xuyén

tam.

So sanh két qua nghién cttu ctia ching voi
mo ta ctia Nguyén Thuong Dong va cong su vé
cua Sam Ngoc Linh moc tw nhién c6 thé thay déc
diém giai phau ctia Sam Ngoc Linh trong dudi tan
ring va moc tu nhién hoan toan giéng nhau. Diéu
nay c6 thé do diéu kién dudi tan ring ciing gan
giong voi diéu kiéu & ngoai tu nhién [19].

Két qua cua chang toi twong dong voi két
qua cua Tran Thi Lién va cong su vé ddc diém giai
phau ctia Sam Ngoc Linh trong [20].

Déc diém giai phau bot duogc lieu duwoc
trinh bay trén Hinh 4. Két qua cho thdy bt than
ré va ré cé mau vang nau, vi déng, mui thom. Soi
duéi kinh hién vi quang hoc ¢ vat kinh 40 cho
thdy cac ddc diém sau: manh ban géom cac t€ bao
hinh chit nhat xép theo hudng xuyén tam; tinh thé
can xi oxalat hinh cau gai. Cac hat tinh bt nim
riéng ré hay hop thanh dam, hinh bau duc, kich
thwdc khdng déu. Manh mach xoén, manh mach
mang, manh mé mém gom cac t€ bao hinh da giac
x€p 16n xén. Bot 1a mau xanh, khong mui; vi hoi
dang; quan sat dudi kinh hién vi nhan thay cac

dac diém: 16 khi kiéu di bao, manh m6é mém goém
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cac t€ bao hinh da giac, mach xoan, 16ng che chd

don bao.

Soi dwdi kinh hién vi quang hoc cho thay
bot than ré va ré cua Sam Ngoc Linh trong dwdi
tan rieng tai Nam Tra My giong véi bot duoc liéu
ctia cdy moc tw nhién do Nguyén Thuong Dong
va cong su da mo ta [16]. Két qua ctuia chung toi
cing twong dong véi mod ta cta Dugc dién Viét
Nam V va Huynh Vi Kim Long vé bt duoc liéu
ctia cdy Sam Ngoc Linh [4, 13].

a 50pum b 50pm

C 50um

doame = suyml £ sum

g 50pum

h 50um | L 20pm

Hinh 4. B6t duoc liéu Sam Ngoc Linh trong duwdi tan
ring (a. Ban; b. Soi; . M6 mém; d. Tinh th€ oxalatcanxi;
e. Mach mang; f. Mach xodn; g. Khi khong; h. Long che

chd don bao; i. Hat tinh bot)

3.3 Ham lugng saponin

Két qua phan tich cho thdy ham luong
saponin toan phan trong bot than ré va ré cta
Sam Ngoc Linh trong dudi tan ring dat 13,81 =+
0,18% (tai d0 am 12,12%). Ham luwong nay gitia
cac mau nghién cttu ¢6 sy tuong dong cao, dao
dong trong khoang 13,61-13,96%, ching té tinh
déng nhat ctia mau phan tich. Két qua thu dugc
twong dong voi két qua cua Tran Bao Tram va
cong su [22] vé chat lwong Sam Ngoc Linh 5 nam
tudi trong tai huyén Nam Tra My, tinh Quang
Nam (cii). Dang cha y, ham luong saponin toan
phan ctia Sam Ngoc Linh trong dudi tan ring c6

gia tri twong dwong voi P. notoginseng (xap xi
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15%) va cao hon dang k&€ so véi P. ginseng
(khoang 4%) [23].

Thanh phan hda hoc chinh ctia Sam Ngoc
Linh la cac hop chéat saponin triterpen véi 4 khung
chinh la protopanaxadiol (PPD), protopanaxatriol
(PPT), ocotillol (OT) va acid oleanolic (OA) va cac

dan chat c6 day néi C-17 bién ddi. Cc saponin

khung ocotillol cia Sam Ngoc Linh c6 ham lwong
cao vuot troi so véi cac loai sam khac thudc chi
Panax, ddc biét 1a M-R2, hop chédt duwoc xem la
thanh phan chinh ctia Sam Ngoc Linh va cling la
thanh phan c6 hoat tinh, nhét la cac tac dung trén

hé than kinh trung wong [4].

Bang 1. Ham luong saponin ctia Sdm Ngoc Linh trong dwdi tan ring

Ham lwong saponin (%) + SEM

Mau
G-Rg1 M-R:2 G-Rb1 G-Rd
o o 3,647 3,823 0,979 0,961
Than ré va ré
+ 0,062 + 0,054 +0,017 + 0,037

Chil thich: Gia tri dwoc biu dién duwéi dang ham lwong saponin trung binh (%) + sai s& chuan ctia trung binh (SEM).

Két qua phan tich cac hoat chat chinh trong
bot than ré va ré Sam Ngoc Linh trinh bay trong
Bang 1 va Hinh 5 cho thady ham luwgng M-R2 la cao
nhét, dat 3,823 + 0,054%, tiép theo la G-Rg, dat
3,647 + 0,062%. Hai hoat chdt G-Rb1 va G-Rd cé
ham luwong twong nhau, lan luot 1a 0,979 +0,017%
va 0,961 + 0,037%.

100 |

=) 4005

:

= wo] || G-Rg1

c 1 | 8

= 200‘: | G-RIZ'E G;Rd
= M-R2 P
:2.

[=]

The&i gian (phat)

Hinh 5. Phan tich HPLC ham luong saponin ctia Sam
Ngoc Linh trong dudi tan ring

Céc nghién ctru Nguyén Thuong Dong va
cong su [19] va Le va cong su [24] déu cho thay
M-R2 la hgp chédt c6 ham luong cao nhat trong
phan dwdi mat dat cia Sam Ngoc Linh; diéu nay
cing twong dong voi két qua nghién ctu cua
ching toi.

Ham luong M-R2 cua nghién cttu nay gan
twong duong véi Sam Ngoc Linh trong 4 nam tai

xa Tra Linh, huyén Nam Tra My, tinh Quang
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Nam (ctt) ma Tran Bao Tram va cong sw da cong
b6 [22].

34 Dinh danh Sim Ngoc Linh trong dudi tan
ritng bang chi thi ma vach DNA-ITS

Trong gidm dinh nguén gbc duoc liéu, bén
canh hinh thai va hoat chat chinh, mt trong
nhiing diém mau chdt la dac diém di truyén cua
tting loai cay duwoc liéu. Chi thi ma vach DNA-ITS
la cong cu thwong duoc st dung dé nhan biét
nhiing diém ddc trung cua phan t¢ DNA di
truyén tir thé hé nay sang thé hé khéc cta loai [6,
25].

Két qua khuéch dai va gidi trinh tg ving
gene ITS

Két qua kiém tra san phdm PCR khuéch dai
trinh ty vung gen ITS ctia mau nghién ctu bang
dién di trén gel Agarose 1% cho thdy ca 3 mau
(Panax M1, Panax M2 va Panax M3) déu ¢ mdt
vach rd nét véi kich thude twong duong khoang
700 bp, tuong tng dung voi chiéu dai ly thuyét
cua gen ITS (Hinh 6a), chting to qud trinh khuéch
dai gen ITS cho 3 mau Panax M1, Panax M2 va
Panax M3 da thanh cong; san pham PCR rd nét,
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khong bi dut gay, du diéu kién dé thyc hién giai
trinh tw gen truc tiép (Hinh 6b).

San pham PCR sau d6 dwoc tién hanh giai
trinh tw v6i moi xudi (ITS-F). Két qua giai trinh tu
thu dwoc cho hinh anh séc nét, cac dinh déu, gon,
dep (Hinh 6b).

Trinh tu gene ITS ctia cdc mau nghién ctru
(Panax M1, Panax M2 va Panax M3) da duoc dang
ky ma sd trén Genbank lan luot la PV185794,
PV185795 va PV185796.

ACGGATATCTCGGOTC

Hinh 6. Khuéch dai va giai trinh tw doan gene ITS ctia mau Sam Ngoc Linh trong dudi tén ring

Két qua kiém tra trinh tu gen ITS cua mau
Sam Ngoc Linh (Panax M1, Panax M2 va Panax
M3) trén ting dung Blast cho thay ca 3 mau déu cé
quan hé di truyén gan gii nhat voi loai Panax
vietnamensis ¢6 ma s6 MZ149950 vé6i hé s6 twong
dong di truyén lan luot 1a 99,42%, 100% va 99,71%
(Hinh 7). Loai Panax vietnamensis voi ma sO
MZ149950 1a mau Sam Ngoc Linh duoc truong
Dai hoc Cong nghiép Thuc pham thanh phé H6
Chi Minh thu thap va nghién cttu, nén két qua so
sanh 1a rat dang tin cay. Diéu nay ching t6 mau
vat thu thap ngoai thuc dia khong bi 1an tap cac
loai khdc. Qua trinh thu hadi, van chuyén va bao
quan mau 12 tot va ¢ do tin cay cao. Nhu vay, két
hop cac dic diém hinh théi, giai phau, thanh phan
héa hoc bdt duwoc liéu va phan tich di truyén co
thé khang dinh ca ba mau Sam Ngoc Linh thu
duoc tai xa Tra Linh, Thanh phd Da Néng, 1a cling
mot loai va loai nghién cttu la Panax vietnamensis
Ha et Grushv.

O Viét Nam, nhiéu téc gia da ung dung
vung gene nhan (ITS-rDNA) dé€ nghién ctu mai
quan hé phat sinh chung loai (phylogeny), phan
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loai (taxonomy) va nhan dang loai (identity) & chi
Panax. Phan K& Long va cong su da giai ma 588
nucleotide vung gen ITS-rDNA cho tong s6 17 ca
thé cua hai loai sam ¢ Lai Chau bao gom Sam Lai
Chau (P. vietnamensis var. fuscidiscus) va Tam that
trang (P. stipuleanatus) va cac trinh tw nay da duogc
dang ky trén GenBank [26]. Lé Thanh Hwong va
cong su da ing dung vung gen ITS-rDNA dé xéc
dinh tén khoa hoc cho 7 mau thuc vat thudc chi
Panax, trong d6 4 mau la Sam Ngoc Linh (P.
vietnamensis Ha et Grushv.) va 3 mau 1a Tam that
moc hoang (P. stipuleanatus) [8]. Pham Thi Minh
Tam va cong su da giai trinh tw doan ITS cta 9
mau dugc liéu mang tén Sam Ngoc Linh ¢6 ngudn
goc tir tinh Kontum (c@i) va tinh Quang Nam (ci).
Két qua cho thay 7 mau thu thap tai khu vice nai
Ngoc Linh déu duoc dinh danh 1a Panax
vietnamensis. Hai mau dinh danh khong phai la
Panax vietnamensis; moét mau hoan toan khong
thudc chi Panax. Nguyén Thi Phuong Trang va
cong sy da tién hanh giai ma trinh tu vung gen
ITS d€ kiém tra lai chinh xac mau Sam Ngoc Linh

da thu tai veon sam goc Tak Ngo, xa Tra Linh,
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huyén Nam Tra My, tinh Quang Nam (cii), sau
khi dinh loai bang cac dic diém hinh thai.
Nguyén Thi Huyén va cdng su cling da nghién
cttu chi thi ma vach DNA-ITS phuc vu gidm dinh
loai Sam Lai Chau [27]. Diéu nay cho thay trinh tw
gene ITS c6 thé giup giam dinh céc loai trong chi
Panax mot cach hiéu qua, dédc biét la Sam Ngoc
Linh.

Phan tich quan hé phat sinh loai

Biéu d6 hinh cay vé mdi quan hé phat sinh
loai dyra trén trinh ty nucleotide viing gene ITS
cho thdy ba trinh ty nucleotide cia mau nghién
ctru va 57 trinh tw nucleotide ttr 13 loai thudc chi
Panax duoc chia thanh 14 nhém (Bang 2 va
Hinh 7).

Khoang cach di truyén gitta cdc nhém da
duwoc tinh dya trén phuwong phap tham s6
Kimura-2 (K2P) cia phan mém MeGA 11. Két qua
trong Bang 2 cho thdy khoang cach di truyén cua

mau nghién cttu so véi 13 loai thudc chi Panax

thdp nhat la 0,3% (P. vietnamensis), cho biét su
tuong dong vé trinh tu gifta cac mau, trong khi
khoang cach cao nhét la 6,14% (P. trifolius), cho
thdy mdi quan hé di truyén chat ché gitra cdc mau

nay khi st dung vung ITS.

Két qua phan tich trinh tw nucleotide cta
mau nghién cttu (Panax M1, Panax M2 va Panax
M3) véi trinh tu nucleotide trén vung gene ITS
ctia 13 10ai thudc chi Panax cho thdy mau nghién
ctu c6 trinh ty viing gen ITS gidng nhau, nam
trong cung mdt nhém va ¢ méi quan hé gan gai
véi 5 mau Sam Ngoc Linh (Panax vietnamensis)
trén Genbank véi hé s6 tuong dong di truyén cao
nhat 1a 99,7% va khoang cach di truyén la 0,3%.
Ngoai ra, hé s3 twong dong di truyén gitta ba mau
nghién ctu va ndm mau Sdm Lai Chau (P.
vietnamensis var. fuscidiscus) la cao, dat 99,18%, vdi
khoang cach di truyén bang 0,82%. Tuy nhién,
trén cay phat sinh loai thi mau nghién ctru va ndm

mau Sam Lai Chau nam ¢ cac nhém khac nhau

Béng 2. Khoang cach di truyén ctia mau P. vietnamensis v6i cac loai trong chi Panax tir Genbank trén co so phan tich
trinh ty nucleotide viing gen ITS

P,
M| E{’;"\f{l; P. vietnamensis  P. P. P. P. P. P. P. P. P. P. P.
) \:B " vigtmamensis war. Japonicus bipinnatifidus singib ipuleanatus Notoginseng pseudoginseng quinguefoli ious trifolius 1 ginseng
) fuscidisaus
Sample
M1,M2, M3
P.
Tietnamensis 0,003
P.
vietnamensis 0,082 0,0085
war. fuscidisous
P.
. X 0,011% 00122 0,0169
Japonicus
P. N
bipinnatifidus 00133 0,0136 00154 0,0098
P.
. . 0,0078 0,0081 0,0127 0,0071 0,0035
ain, msis
P.
- 0,0388 0,0351 0,045 0,0370 0,416 0,037%
P
P.
. 0,0246 00243 0,0290 0,043 0,0254 0,0216 0,0495
notoginseng
P.
L 0,0571 00575 0,0628 0,0540 0,0554 0,0561 00342 0,0661
P.
- . 0,0122 00125 00174 0,0085 0,0070 0,0057 0,0387 0,0245 0,0536
quinguefolius
P.
. 0,0232 00235 0,0283 00195 0,0136 0,0126 0,0495 0,0361 0,0642 0,0165
P
s 00614 00613 0,0671 00615 0,0643 0,0637 0,0561 0,0721 0,0734 0,0649 0,0748
trifolius
P.
X 0,0163 00158 0,0215 00129 0,0081 0,0068 00413 0,0256 0,0554 0,0101 00172 00662
wangiams
P
ginseng 0,0174 00173 0,0231 00139 0,0115 0,0102 00420 0,0303 0,0568 0,0077 00173 00695 0,0153
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MK408797.1 Panax wangianus JYH20165|5
MK408779.1 Panax wangianus JYH2016543 |

1
' | MK408805.1 Panax wangianus JYH2016851 | oo o hep
MK408806.1 Panax wangianus JYH2016539 |

MKADB803.1 Panax wangianus JYH2016552 |

! FJB72555.1 Panax assamicus AKP7073 !

1 .
" " FJ853619.1 Panax assamicus AKP10001, P. assamicus
o | FIB72553.1 Panax assamicus AKPB004 '
FJ872547.1 Panax assamicus AKPBO10 _ _ _ _ _ ;

(o] | MA3a5755 1 Panax japonicus var. bipinnatiidus ITSL07 |
I U41678,1 Panax bipinnatifidus

|| MH345161.1 Panax japonicus var. bipinnaifidus ITSLD7

T: MH345156.1 Panax japonicus var. bipinnatiidus ITSLD2

I

1

Sam vi diép

MH345157.1 Panax japonicus var. bipinnatifidus ITSLD3
MH345162.1 Panax japonicus var. bipinnatifidus ITSLD8

RA3S202 (Panas Fngiberanais TT5274~ —

b MH345205.1 Panax zingiberensis ITSJc1  Sam Myanmar
I

b_ MH345200, Bapa zingiberensia ITSZY2 _

KM036297.1 Panax quinquefolius | Sam Hoa Ky
MK408799.1 Panax quinquefolius JYH2016493 |

|| AF 2745341 Panax ginseng Churl;qylmg

gl || AF274533.1 Panax ginseng Chunpoong :
—l‘insaz 1 Panax ginseng Yunpoong | NIh@n samy/
1| MT126001.1 Panax ginseng Y-BQ ! Sam Trieu Tién
T126000.1 Panax ginseng Y- ow

] | MH345096.1 Panax japonicus var, japonicus ITSZT2 :
“ || MH345102.1 Panax japonicus var. japonicus ITSZTS |
. MH345097.1 Panax japonicus var. japonicus ITSZT3 |

1 | MH345095.1 Panax japonicus var. japonicys [TSZTI 4
[/ MIKED3O10, T Par nogeiens LORA |
1
|| MK808804.1 Panex notoginseng chs

4 MK408775.1 Panax notoginseng Lckio  Tam that
]

" || MK408771.1 Panax notoginseng Lok .
1| MK408760.1 Panax notoginseng LCKS |

MH345130.1 Panax vietnamensis var. fuscidiscus ITSLCB
MH345124.1 Panax vietnamensis var. fuscidiscus ITSJP10
PQO66530.1 Panax vietnamensis var. fuscidiscus SLCO1

Sam Lai Chau

ans.'n' ]

Panax 31

var. i ITSJP3

sam Ngoc Linh

Fanax 2! MAu nghién ciru

||Hm 12438.1 Panex pseudoginseng H 21560 :

I, OM213030.1 Panax stipuleanatus HG17'

' !l OM213028.1 Panax stipuieanatus HG15,
MF091695.1 Panax slipuleanatus

" OM213020.1 Panax stipuleanstus HG 16|

= HQ112437.1 Penex pscudoginseng H Z156B | Sam Himalaya

TMFOSB781.1 Panax tfollus '

o || HQ112446.1 Panas trifolius Mzwfﬂs, Sam lan
HQ112445.1 Panax trifolius M Z153A1

Hinh 7. Mé6i quan hé ho hang cua cac mau thu thap vdi loai cing chi trén Genbank trén co so phan tich trinh tuw
nucleotide vung gen ITS

Két qua trén Hinh 7 va Bang 2 ciing cho
thdy mau nghién cttu va mau cta cac loai Sam lun
(P. trifolius), Sam Himalaya (P. pseudoginseng) va
Sam Pingpien (P. stipuleanatus) c6 khoang cach di
truyén 16n hon so v6i nhitng loai khéc trong chi
Panax Tan luot 12 6,14, 5,71 va 3,88%.

Cay phat sinh (Hinh 7) va Bang 2 cho thay
cac loai trong chi Panax ¢ mac do tuwong dong
cao, trén 93%. Ba mau nghién cttu (Panax M1, M2

va M3) va P. vietnamensis cé t0 tién chung va quan
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hé gan gii véi mot so loai trong chi Panax nhu P.
vietnamensis var. fuscidiscus va P. zingiberensis voi
mttc d6 twong dong 16n hon 99%. Két qua nay
teong dong voi nhitng két qua vé méi quan hé di
truyén gitta S&m Ngoc Linh v6i cac loai trong chi
Panax cta Phan K& Long va cong su [28], Lé
Thanh Huong va cong su [8] va Nguyén Thi
Huyén va cong su [27].

Cay phat sinh cing cho thdy mét sd loai
khac trong chi Panax c6 su khac biét di truyén 1én
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so v6i 3 mau nghién ctru va P. vietnamensis nhu P.
trifolius va P. stipuleanatus. Két qua nay clng
tuong dong véi cong bs ctia Nguyén Thi Phuong

Trang va cdng su [29].

4  Kétluan

Sam Ngoc Linh trong dwdi tan rieng tai xa
Tra Linh, Thanh phd Da Nang, c6 diém hinh théi
gidng véi cay moc ¢ ngoai tw nhién. Ham luong
saponin toan phan dat 13,81 + 0,18%. Cac saponin
chinh gom G-Rgl (3,647 + 0,062%), M-R2 (3,823 +
0,054%), G-Rb1 (0,979 + 0,017%) va G-Rd (0,961 *
0,037%). Trinh tu gene ITS ctia mau nghién ctru
da dugc dang ky trén Genbank lan lwot la
PV185794, PV185795 va PV185796. Dac diém hinh
thai thuwe vat, ham luong cac hop chét ginsenosid
Rgl, Majonosid R2, Ginsenosid Rbl va G-Rd va
trinh tw nucleotide ctia vung gen ITS-DNA cho
thdy mau nghién ctru 1a Sim Ngoc Linh (Panax
vietnamensis Ha et Grushv.). Két qua nghién ctu
nay gop phéan xay dung quy trinh ky thuat chuan
dé giam dinh Sam Ngoc Linh trong dudi tan

rieng.

HO tro tai chinh

Nghién ctru nay dwoc hd tro thong qua dé
tai khoa hoc céng nghé cdp BY, ma s6 B2023-
DHH-11.

Mau thuin lgi ich

Céc tac gia tuyén bd khong c6 mau thuan

nao lién quan dén viéc xuat ban bai bao nay.

Loi cAm on

Nhom nghién cttu tran trong cam on sg hd
tro mot phan tit nhdm nghién ctru tiéu biéu Y hoc
tai tao, ma s6 NCTB.DHH.2024.02.
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