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NGHIEN CiU & TRAO DOI

NXAC THUC SAM NGOC LINH DUA uﬁg CHI THI ADN
TREN HE GEN LAP THE

Ngurpln Termg Van', Trin My Linh', Nguydn Chi MaF, LE Quang Trung?
" Cang mgind Sinh oo, TWGN Haa sinh Bidn, TV Aa iodn Thue phdm,
Céing ty CF Chumg nfn v Gidm dinh VinaCert

TOM TAT

Trang =& cic lodi thude chi sdm (Panax L) & nude ta, bao gbm =iim Mgoe Linh (Panax visfnamensiz),
tam il hoang 14 x& (P Bipinraliidus], am thid hoang & iebn (P siipoieanaius) .. Hign nay, o sdm Ngoc
Linh ob gid brj thueomng mai cao, i6i hang trdim figo ddngfkn. Ci eda 3 lodi ndy ril khé phin bidd dya vao
che dEe didm hinh thdi. Vi wiy o sim Moo Linh gid, ed s&m Ngoc Linh trdn 8n ol tam ikt hoang. . o6
nguy cor dang lkeu hanh inén ihi tredmg et ta. XSe thys chinh xée s&m Ngec Linh ddng vai ind quan brong
rihdim bt wi Huromg hidy ciia =in phim deoe coi phur “qube béo™ ndy ea Vidt Mam. Trong img dang rdy,
8 mdu 14, mdm 1 hofic rd i B od sdm Mgos Linh cda khich hing (SP1-5P8) dege thu thap 48 theh ADN
thng sb, nhan ban, gidi trink b va phdin tich da kinh irinh b ADM cdc doan gen mC-rps 16 v dmE-imid lap
. Trong & mdu, SP1, P2, 5P4, 5P5, 5PE, SPE) la sim Mgoc Linh; obn SP3 va SPT 13 tam thill hoang.
Migodi ra, irong & mdu duge xée dinh kb sim Ngoe Linh, SP4 1 ob chilp a2 doan, wi mil doan (SP4.1) 13
shim Mgoc Linh vA doan kia (SP4.2) |3 tam théi hoang. Trinh br doan InCape 8 vl friE-fmild cla cbe miu
ot mifre fureeng Bng bir 99, 8- 100% khi 20 sdnh wii cing doan trén hé gen lap ihé cia sdm Mgoee Linh hode
tam ikt hoang. Cae mdu sam Mges Linh ob khodng cdch di uyén fin cly o whi G lodi sm khde rén chy
ching loai (gid irj bootstrap tir B0=100%) Trén doan EmC-psT5 vi fmE-lrmid cia sdm Ngge Linh oo 8 va 14
ditm A3t bifn dbc trumg, 1 cie chi thi déc higu 98 phan bigt wii cac laai khac trong chi shm. Cae chi thj ndy
o thit &p dung khdng chi d& xac thye sim Ngoc Linh ma con mit 58 loai khac thudc chi sm.

Tir khda: Xac thue, sim Ngoc Linh, cfi thi phiin bF fmC-rpsT6 va tmE-Imid, hé gen iap the.

ABSTRACT

In Vietnam, among Fanar spedes, including Panarx vistnamenss, 2 bipmnaliidee, B sfipolsanalie.
roats of B weinamensis have bean recently Msted as high as 100 milfors WAWDg. R & nof easy 1o
differentiaie roaks of these three spedies with morphological characiers. Cournlerfeil roobs of P vislramensis
and roots of this speces mixed with thosa of P bipinmatifidus and P. sbpuleanats have been traded and
oonsumed rampanily on the marked. Preciss and sccurate authenticity of P. vietnamensis plays an important
role in order 0 probect this “National treasure” product of Vielnam. In this study, 8 samples (3P'1-5P8)
fram B roots of P wefnamensis provided by customers were collecied for toltal DNA extracting, imC-psi8
and imE-frmlf fragments amplifying with PCR and sequending. The samples were authenticaled based
on nudesolide sequence palymorphism of the 2 fragments on B wislramensis chisroplast genomes. OF B
samples, 5P, 5P2, 8P4, 3PS, SPE, SPB were determined io be P visfnamensis, while SP3 and SPT were
either P hipinralifidus or P sipulsansies. Among the § P viciramensis samples, obe of 3P4 was miced
with 2 pimces (SP4.1. 5P4 2, of which 5P4.1 was re-ested o be P visinamensis and SP4.2 o be aither
B hipinnafifidies or P stipedearatus. High homology level (99, 8-10076) was found when aligred the frmC-
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rps 16 and mE-irmid sequences of the samples with the same regions on chioroplast sequences of either 2
wietnamenss, P bipinnadifidus or B sfipufearaivs. P vetnamensis samples were significantly different from
other Panax spedcies on phylogenelic rees with boolstrap values from B0-100%. Adong freCarps 16 and k-
trrald regions of P vetnamensis, there were B and 14 SHPs, respeciively, which wene spedces-spedfic and
could help fo distinguish this species from olhers in the Panax genus. These markers could be applied not
orly io authenticate P. vielnamensis bl also some ofher Panax species.
Keywords: Authencify, Paran welnamensis, mCapsi8 and mE-tmbd markers, plasiid genome.

L MO DAL

Cée ladi ¥rong chi sdm (Panax L) thule ho Mgl gia bi (Araliacsss), phin b8 chil yéu & Chiu A, Bie Mj
vl durere goi thea ngudn ghe nhur sam Han Cude (Panax ginseng C.AMey), sdm M{ (P quinquetolius L)...
£F Vit Mam, mit 8 lodi thube chi sdm d3 duge xic dinh nhur tm thit hoang B ¥an (Panax stipuleanatus
Teai & Feng, 1975), tam thit hoang b xé (Panax bipinnatifidum Sem. 1868), tam thit béc (P. notoginseng
{Burk_} Chow & Huang 1575), sim Mgoe Linh (P. vietnamensis Ha & Grushy. 1985).... (NguyEn Van Bat va
5., 2017}, Visi Ind y o v gid irj thureng mai cia chc loai shm by thule vao ham legng v thanh phin cac
chidil ihude nhdm saponin oo frong od (&) sdm (Yuan el al, 2090; Yang =i al, 2016). Trong cie loai sdm,
s&m Ngoc Linh o6 gid 1 hing trim g dhnglky. C6 thé dua vao dic didm hink thai cia ci cly sam o6
phiin bigt s8m Ngge Linh whi mat s lodi khic thude chi sim. Nhung there i, ngodi i inréng chi ybu ban
sdn phiiem I o sam. Trong khi o sim Mgoe Linh fui, khé v hinh thi rdt gitng vei ol cia mat s8 lodi khac
rbr tarm thit B8 x&, tam thdt I rdn... nén ngu iy ding rit khi phin bi#L Vi ki nhudn, gian Bn theong
mai bding cch trin [8n i cika bodi s3m o6 hinh i heong by vii ol sdm Ngoc Linh o6 nguy oo dang iy ra
tréin thi trusimg cia rude .

D43 o8 rhidu nghin eiru s dung s chi thi hda hoe 1 him Iueng hade thanh phin &3c thi mét sé chdt
thude nhém saponin hodc cic chai ddng v bén o trong shm 34 xac fhee va Fuy sl ngudn phc cac lodi
sdm (Yisan et &, 2010; Yang et al, 2016; Kim et al., 2015; Chung et al, 2017). Tuy nhign, bén canh cie yéu
e ik thidt bj wa héva chét a1 tidn, 4§ héi lurrng midiu m eding 1 han ché 8k & dyng 2 loai chi thi ndy, 38c
ikt wii sem Ngoc Linh. 100 gam mdiu e ob thi phii chi phi i hing chyc ity 88ng. Dng thisi, khdch hing
khdng mudn cM el s&m cia minh 38 di xic thyee. D& thay thé, 48 of nhigu nghién alru dya vao da hinh rink
by AD trén vimgilinan gen cika ce bodi rong chi sém nhdm Aua quan hé ching logi, e dinh mire krong
BAng ciing nhue £ai khic di nrydn gilka ching, Bim oo o A xhe finh cic chi thi phdn b dinh lasi. MBi loi
chi thi ADM thuémg chil phis herp i timg loginham nén miu. Vi cic lodi trong chi sdm o4 ba nhibm sic
thé tir béi, vibc &p dung cac chi thi r gen trong nhan 4 bdo nhw 185, ITS, 28BS rRMA hodc cic gen dich
i ihé xdc dinh dugre & midne lodi, nbumg khang b hign chinh ke dugs quan bé B4n héa ola cac lodi frén
ey ching logi ciing nhur khé xéc dinh cac 48t bign difm ddc trumg (SNPs) 1 cée chi thi phin b che timg
loski {Choi v Wien 2000; Wen et al, 2001; Shi et al, 2015; L& Thanh Huong va C2., 2017). VI vy, cic chi
thi i dink trén hét gen lao thé ot th L ea chon thay thé 88 xie thie chinh xic cic loai sim, trong 46 o6
s&m Ngos Linh. Mghién ciru gin diy cia Manzanilla et al. {2018) 43 chi ra ring, viing bmC-rps16 v ving
rniE-4m c6 da hinh trinh ty ADN ca nhit (22,98-24 D5%) trén irinh e hé gen kap thé cia 7 ledi trong chi
s&m v o thé sir dung lm chi thi & xac thys lodi,

Trong img dung ndy, B ci s&m Ngoc Linh cia khach hing duge xic thye dua vao phin tich so sanh
@ hinh irinh e ADM doan mC-rpe16 vA imE-mM s che mll v cing doan trng b gen bn th én




nigdin hiing gen cia sdm Ngoe Linh v cic laii khic rong chi sim thes cic chi tigu: 1) quan bé ching loai
Wit kheding cach di ruydn fin cly cia miu v cic lodi =am khde; 2) mire irong dang v irinh i ADN gilms
e mdu v sAm ngoc Linh va tam thit hoang, v 3) chi thi phin & B chc SNPs trén doan ImC-ps 16 va
AmE-tmM | thé dé xac thure sam Ngge Linh. Béy K nghidn ciru ddu idn &p dung chi thi phin 1 rén doan
AmC-rps16 vt EmE-mM lap thé dé xdc thue sén phim o sim Ngge Linh lu thang trén thi inrmg muee k.
¥t qui nghign cir nhdim gop phén bao v& quytn ki cia khach hang cing nhu bao v thuong hity cia
sdin phdim durpe coi nhiur “qude bo™ nay cla Vidd Mam.

Il HGUYEN LIEU VA PHLRONG PHAP

D& i thure shem Ngoc Link, & méu fmdm 18/ (3-5gamimau) thu ir 8 e s3m Ngoc Linh do khach hiing
cung cdp diu ndm 2019 duge ki bidu tir SP1 d&n SPE vt SP4.1 wd P42 ky hidu cho mdu sim SPY od e
dugre chip bir 2 doan. Ki hidu cac mdu sim, danh sach v md ty clp cie doan EnCeps16 v imE-mbd
trang hé gen cia B lodi thude chi sam tham khdo trong nghién cir ndy dugs thé hisn & Hinh 14, 18.

ADM thng 54 cim e mdu sdm Guor tich bng Qiagen Dneasy plant extraction Kit theo huémg din cia
nihd sdn xud. Nhdn ban v gidi trinh tu doan mCarps16 v imE-miM s dung cie cip mdi nhdn v céc
pheromg phép thea Manzanill et al. (2018). Trong d6, cic cip méi d& rhin doan rC-rps 16 va imE-mi
gt TrC-rps16F: 5-GLAAATESACAACTCCAMGEC-3" v TrnC-ps 16R: 5'-GCTATTACTC TAGATTETAT-¥
wa clip mbi nkdn doan tmE-irmbl gl IrmE-4mMF: S-TGAATCATTC ATTAGATTCG C-3 v trnE-frmbiR:
SETATAGTAGT TTAGTGEAATA G-3'. Cac phén ing PCR duge chudn bj Fiea PCR Core kit with Tag DNA
polymerass (Sigmal. Céc doan gen duwoe rivdn ban véri 30 chu trink nhist, mdi chu trink glme: 1 phi & 5C,
0 gifiy & S3C cha daan bmC-rps16, 55°C cho doan mE-4mM v 1 phit & 72C. Cac i nghiém rén duge
S&n hanh tai Phang thi nghim PLAN vi APMNA ciia Truéng D hoc VUB, Virong qubc Bi ndm 2018, Sin
phéim PCR cia ci 2 doan gen cia B mdu duge givi cha Cing ty Macrogen Inc. (Korea) 3& gidi rinh e ADMN.
Khodng cach di truyin fin ciy gidra céc lodi trong chi s&m dua vao gid i bootstrap (%) irén cdy phat sinh
chiing ko xily dung then pherong phap Meighbar Joining trong phdn mém Mega 3.1 (Kumar et al., 2004).
Sai khac di truyin [0,000-1,000) gilra cac mdu trong lodi v gilra clp lodi duwot xic dinh trén phin mém
DMNAMANA. 15 [Lynnon BioSoft). Mirc temyg dbng (%) v trinh tu ADN irén daan trC-ps16 va fnE-mM lap
#1é ciim cic mdu 5o sanh véi cing doan rén bé gan kap thi cia S&m Ngoc Linh 43 ofng b &én Ngn hing
Gen duge xac dinh rén phin mém DNAMANS.15 (Lyrnon BiaSalt). Chi thi phin i 48 =i thue sam Ngoe
Linh B c&c SHP= trén doan tmC-rps 16 va mE-trn lap thé cha loai rdy sau khi 5o sanh wii cing doan irén
hié gen nap thé oia cac lodi khac rang chi sim trén phan mém Mega 3.1 (Kumar e al, 2004).

. KET CHUA
3.1. Phan tich quan hé ching logi cia céc mdu

Cibc doan rmC-=rps 16 v tmE-irmM kap thé cda B miu s&m, sau khi gidi irinh b, so sénh va xac dinh cic
wiing da hinh v ciing doan tham khao cia B lodi trong chi sdm tnén ngdn hang gen, o8 chidu dai khodng
14008y v 10006p. Bk hinh trinh t ADN cika 2 Soan 8&u nhém cae mdu nghidn ciru v fam khio theo tirmg
IndifcAp lodi trén ey phit sinh ching loai, thea thir e tir tam St M7, tam tht hoang, sam Ngoc Link, sim
Nhdt Ban, sim Trung qubc, sim Mj dén s3m Han Qulc v khaing ¢ i truyén tin ciy tir 80-100% (Hinh
1A, B). Cac mdu SP1, 5P2, 5P4, 5P4.1, BP5, SPE, SPE cing nhanh wii sam Mgoc Linh, cin cac mdu SP3,
SP4.2 vt SPT lai cing nhdnh vii tam thilt hoang wii khodng cich di iupén wi cac nhanh khac ir 53-100%.
B hiinh trinh by i o 2 doan lap thé déu khing tach ching loai Aue 2 lodi tam thit hoang. Can véi cip
lodi sdm M v sam Han quic, tmE-mM 83 ch ching thani 2 nhénh ciy wi khodng cach di truyén vi cée
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nhanh khac tir 61-87% (Hinh 1B), trong khi dogn trmCerps16 khdng 33 mdre da hinh A& tach 2 lodi naly ¥én
cdy chang losi (Hinh 1A), cho thily tmE-trnM ©b mire da hinh trinh by ADN cao hon ciia doan tmCerps16.
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Hinh 1. Cly phit sinh ching load duw vdo dia hinh trinh fr ADN cla doan tmC-ps 16 Rp thé (A)
vit Sopn (rnE-tmiM Ipp hé (B) cia miy nghidn odu v md¢ 54 bl trong ohi sdm.

SP1.SP8, SP4.1-SP4.2: cac

mdu sém trong nghién ciru ndy; P: Panax L, chi sém. KMOS7391,

MF100782...- m truy clp doan ImC-rps16 va tmE-tmM lap thé cia cac lodi sdm trén ngén hdng gen. Cac
sb 61-100: gia b bootstrap (%) |3 khodng cach di truyén gilra cic nhanh cly. A. elata: nham ngoai, lodi
Arafia elata trong ho Ngii gia bi (Aralacess).
3.2. Mire trong ddng va sai khac di truyén cia cic mdu sam

Két qua phdin tich midre tuong déng vé trinh ty ADN va sai khiic di truyén khi 20 sanh doan tmCwps 16 va
doan tmE-trmM lap $é gilra cac m¥u nghién ciru véi cing doan trén hé gen lap thé cia sim Ngoc Linh va
tam thiit hoang (Bing 1 va 2) cho thily che miu SP1, SP2, SP4, SP4.1, SPS5, SPS, SP8 I s&m Ngoc Linh
va cac mdu SP3, SP4.2, SP7 |a tam thit hoang.

So sanh trong lodi lodi, doan

tmCps16 cia céc mdu duge xac nhin B sam Ngoc Linh va tam thit

hoang duot so sanh lin lugt voi cling doan trén 2 trinh ty cla sém Ngoc Linh (Pv21 va Pv23) va 2 trinh
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f cia tam thit hoang (Pb20 va Ps22) trén ngdn haing gen déu cb mire turong ddng 1a 100% va sai khac di
Fuyén gilra cac trinh bty cla timg nhém lod k& 0,000. So sanh khac lodi, gilra cac doan tmC-ps16 lap thé
clia tam thilt hoang va sam Ngoc Linh chi ¢ mire tuong d8ng 99,0% va sai khic di truyén 0,01 (Bang 1).

Bing 1. Muc tuong ding wi rinh &7 ADN tndn Sogn ImCps 16 lap thé va sai khde di truydn gira ode mdu nghidn cow wid
oling dogn oda s&m Ngoc Linh v tam thid hoang &dn ngdn hing gen.

Sam agoo Linh Tam thit hoang
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Chi thich: SP1-SP8, SP4.1-SP4.213 trinh ty ADN doan tmC-rps 16 kap thé ctia céc mdu sam trong nghién
el ndy. Pv21 vé Py23, trink f ADN dosn tmCarps 16 lap thé cia lodi sém Ngoc Linh (Panax vietnamensis)
v6i md truy clip MF377621 va MF377623 trén ngdn hang gen. Pb va Ps, trinh &r ADN doan tmCms16 Isp
thé el 2 lodi tam thikt hoang (P. bipinnatifidus va P. stipuleanatus) voi md truy cip MF377620 va MF377622.

Bdng 2 Moe tuong ding v trinh fw ADN tnin Sogn tmE-tmid ap thé v sal Ahic i truydn git odc mdu nghidn clu wii
aing dogn oda sém Ngoc Linh v tam thit hoang dn ngdn hing gan.

Sdmogoe Link Tamihit hoarg
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Cha thich: SP1-SP8, SP4. 1-SP4.2 I trink tyr ADN doan tmE-tmM lap thé cia cic mdu sam trong nghién
ciu ndy. Céc chu thich khdc xem Bing 1.

So v&i doan tmC-rps16, doan tmE-imM cb da hinh Finh ty cao hom (Bang 2). Cac miu duoc xac dnh
1 sam Ngoc Linh cb mire twong ddng 100% va sai khac di truyén 0,000 sau khi so sanh trinh tir doan tmE-
trnM véi ciing doan trén trinh tyr tham khio clia Pv23, nhung 2 chi tidu ndy chi dat 99,8% va 0,002 khi so
sénh voi trinh &y clia Pv21. Trong khi, cic mdu sdm duoc xac nhdn 1 tam thit hoang déu o mdrc krong
dAng 100% va sai khic di truyén & 0,000 khi =0 sinh vi 2 trinh ty cia Pb20 va Ps22. Dic biét, gidra cic
doan tmE-mM lap thé clia tam thilt hoang va sam Ngoc Linh cb mire tuong ddng thip (94,4.94 7%) va sai
khic d truyén cao (0,053-0,056), cho thily tinh dic hidu cia cic chi thj phin b trén doan tmE-irnM cao hon
s0 voi doan tmCerps16.
3.3. Xac djnh chi thj xac thyc sim Ngoc Linh

Trong 8 lodi thudc chi sam, lodi s&m Nhat Ban chi cd 1 trinh tu nén khéng dua vao so sanh dé xic dinh
chi thi. Bay lodi con lai duoc tich biét thanh 6 nhanh trén cly ching logi voi khodng cach di truyén tin cdy
(Hinh 1A, B) k& do da hinh trinh tu ADN ciza cac doan tmCe-rps16, doan tnE-mM kap thé vai 44 va 86 it
bidn dibm dic trung (SNPs) (Hinh 2, 3). Déy I nhiing chi thi phiin tr 88 xac thyre & midre lodilcip lodi nghidn
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SP1.SP8, SP4.1-SP4.2: céc miu sdm trong nghilin ciru ndy: P Panax, chi sam; KMOG7388, MF100782...:
ma truy cip doan tnCarps16 lap thé cika cic lodi trong chi sdm; Cac = 1-44 & hang 1 va 2: thir ty SNPs
¥én doan trC-rps16; cac ddu (.) theo obt doc: nudectide cia cac trinh t gidng véi vi tri trén trink tu & hang
3; che dhu (+) theo cdt doc: 3t bidn mit didm trong cic trinh ty; cic 88 1-7 hing dudi cing: SNPs cho cic
lodi twong dmg & ot doc cubi.

Trong 44 SNPs trén doan tmC-rps16, 5 SNPs 1 cic chi thi phin 1y 38 xic thue khing gidng nhau cho
tirng lodi. Két qud phiin tich & Hinh 2 cho thiy cb 10 SNPs dé xic thyc Tam it MJ (ky hidu 1 7), 7 cho
tam thiit hoang (6), 8 cho sdm Ngoc Linh (). 7 cho Sdm Trung Qudc, 1 cho cip lodi gbm sim Han Quéc va
Sém M§ (1/2). Trong khi, v&i 88 SNPs trén doan tmE-tmM (Hinh 3), ¢6 16§ 22 SNPs dé xac thuc Tam thit
M7 (7). 10 cho tam thilt hoang (6), 14 cho sm Ngoc Linh (5), 4 cho Sim Trung Quéc (3), 1 cho Sam My (2)
vé B cho cip lodi sm Han Quic va sim My (122).
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Hinh 3. Phan tich 50t bdn didm dum vio da hinh trinh fy doan tmE-tmiM lap thé cda sdm Ngoe Linh
vl mk 58 lodi ude ohi sdm.

KMOB7388, MF100782...: md truy cip doan tmE-tmM ksp thé clia cac lodi sam ¥én ngén hing gen; Cac
= 1-86 & hiing 1 v 2 thir ty 35t bién didm trén doan tmE-tmM. Chd thich khac nhu Hinh 2.

Nher vy, ¥én ci 2 doan tmC-ps16 va tmE-trnM c6 tng 4 130 SNPs dé phdin biét 8 lodi thude chi sdm,
v 44 SNPs trén dogn trmCarps16 vi 86 trén tmE-tmM, cho thiy doan tmE-tmM c6 mirc da hinh cao hon
nCrps16. Trong ¥ag s6 SNPs, 32 SNPs dé xac thye Tam thit My; 17 cho tam thilt hoang, bao gbm cd
chc miu sim SP3, SP4.2 va SP7 trong nghién clru ndy; 22 cho s&m Ngoc Linh, ciing voi cac mdu da duoc
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wdc thure [SPH, P2, SP4.1, SPS, SP6, SPE) 11 cha Sam Trung Culds; 1 cho S8m M§ v O cho cp lodi sdm
Han Cube v Sim M. Mo wily, 2 nhim chi thi irén oo thé xie thye 3 loai rong chil sim ghm Tam thit My,
sdm Mgge Linh, Sim Trung Oube v 2 cip lodi phm tam thil I irbn va tam thdila xé oling nfwr cip sém Han
Cuwbe va Sm M. Tuy nhién, cd hai déu khing di mirc da hinh 38 phdn bigd dwge 2 clp loai nay.
V. THAD LUAN
4.1. Cac chi thi phdn tir 38 xdc theee s3m Mgoc Linh

B hinh trimh by ADM cia mid s wiing trén bé gen lap ibé duoe drng dung rng rdi d& nghin o chiing
loai, dinh danih.... e lodi thyee vil, do hé gen ndy ifn héa dn dinh i =b leong che 331 bidn digm d3c tremg
(ShPs) caa (Mock et al., 2011 ). Ba hinh trinh i 2 ving gen cia cac mdu ireng nghién ciu ndy & phdn dnh
thir fur chidng loai cia s lodi lrong chi s&m, i tam thil M, Gép dén lam thél hoang va che lodi s&m (Hinh
14, B). Kt qud nay phi hp vii oing bb cia Manzanilla =l al. (2018) cho rdng tam ¥l M (P rifolus) 13
lodi o brong chil sim, lidgp dén i tam & hoang nhr P bipinnafidus, P sfpulsanatus. ., vl o lodi sdm
riwr sim Mgoc Linh (P vienamensis), sdm Trung Qude (P, nologingseng), sam MY (P, quinguefolius), sdm
Han Cubs (P gingseng)... Cic mdu cia timg lod duec nhim rong oy ching loa ikanh timg nhanh ciy
rifing bt wiri khoding ciich o inuyn tin ey (gid i boobstrap bir G0-100%) 48 phan nh da hinh trinkh lw ADN
cao cia 2 vimg gen bmC-rps 16 v bnE-imM lap ibé. Trong nghién ol ndy, 44 va 86 SHPs rén 2 vimg gen
b cde chil thi 84 phdin sl cac lodi rong chil sdm, bao gom B SMNPs tnén vimg gen trC-rpe16 v 14 SMPs
irén wilng gen irnE-tmbl 14 cac chil i dé xac thyes siim Mgoc Link {Hinh 2 v 3). Cac chi thi nay da chi figt kit
qud nghidn adru, phin lich hé gen lap e cia milt 58 lod trong chi s&m cla Manzanila & al. (2018). Thes
cc I gl g ndy, rong cic ving inén hé gen lap thé cia cac lodi thule chi sim, rC-rps16 v imE-trmil
6 da hirh Finh tw ADN cao nhdl v o the sir dung Bm chi thi higu gua dé phdn biét cic lodi frong chi sdm,
trong dd ob =im Mgoc Linh. Wé kil qui phin Sich mire eng dbng vl sai khée di tuyén dya vio irich by
vimg gen irnC-rps 18 v nE-tmM, hilu hét cde mdiu duge sie dink 14 s8m Ngoe Linh hode tam thil haang
Béu ch mire homg dbng i 100% vA sai khde di truyén k0,000 khi 20 sdnh wi trich i tham khdo rén
rigdn hing gen cla sm Mgoc Linh (PY23) v tam thii hoang (Pb20 v Ps22) (Bdng 1 «& 2), cho thily cac
midl cla Emg kol of the i ngubn ghe ciy bd me vi ob krong dbag di iruyén 100% i Pv23 hode Pb20 va
P=22, wa xa nguin pde wii miu sim Mgoe Linh tham khdo Pyv21 {mire lureng ding chi oo 98,8% v sai khac
o truyen & 0,002). Mie beong ding gita PvZ3 va Pv21 chi of 99,8%., cho thiy ob the diy & 2 miu sdm
tir 2 phin lodi hodic 2 dang sinh thii khic nhaw theo cing bd gin ddy cia Nguyén Tign Dat va C5. [2017).
Thet cAc the gid ndry, & Vit Mam c6 i 3 dang sinh thai coa sim Panax vielnamemsss, bao gbm sim Ngoc
Linh & i Mgoe Linh, Kon Tum, Oudng ram [Panax vielnamemsis var. sislramensis |, s&m Lai Chiu & Lai
Chau wa Van Mam [P. « var. fussidiscus) vi sim langbian & nii Langbian, Lac Duong, Lam Bdag (P« var.
langbiarersis]. Mhor iy, cic mdu =im Mgee Linh xie fhuee trong nghién e ndy of thé thude 1 trang 3 phan
bosdi fréen. Migodi ra, sai khdc o fuyen iir 0,010-0,053 khi 5o sénh che doan imiC-mps 18 v mE-irmb giira s&m
Mgoc Link va tam $idl hoang (Bdng 1 va 2) 43 phan anh kit qua phan tich it bdn ddn 438 trumng (B-14
SNPs) gilra 2 nhdm lodi (Hinh 2 wa 3).
4.2 Mhimg vu digm va han che cia ¢t chi thj xéc thure £3m Ngoe Linh

Ap durg chi thi phin bir ADN 38 dinh danh lodi, ndi chung, o &4 chinkh xéc cao, idn | o gian, chi phi
thip, wii lrgmg mllu ho v bie o bt che b phdin coa ndn mdu [Teama, 2018). Trong &4 hremg mdiu nbs
kv diém quan gng trong vigs xac thye sim Mgoe Linh «i gid 100gam o oba lodi ndy 151 hang dhps tigu
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abng. Bén canh nhing wu dibm, cbe chi thj phin bF ndi chung, ireng 5 6 2 chi thj EmC-rpe 16 va irmE-tml
kap ihé rong nghién ol nay déu o nhifu han ché. ¥éu clu v irinh br ADN cia cda e wing gen rong by
cilia e ching losi cAn Sinh danh irén ngln hing gen 4k tham chitbu o6 I B han chi Em nhit khi 4p dung
hshi___ e i B g vk chi phi_ Triong nghiiin cin ndy, @ hinh irnh iy ADN cika 2 chi thi trén khilng o
che SHPs B theh chilng logi v phiin bisdt c3p ki b Bhdt hoding 1 xé (P bipinnatifdus) va tam thét hoang
I indn (P stipubeanaius) (Hinh 1, 2, 3). Chc chi thi phin tir 88 phiin bist che clp lodi ndn o thi phi bt hop
nghién ciru, x&c dnh irén A wing gen khac nher 185, ITS, 285 mén rRMA (Choi va Wen 2000; Wen ef al,
2001 hode cie gen dich (Shi o al_, 2015). O made dudri lodi, chding han 88 xie thyse 3 phiin ndifidang sinh
Wi clin shm Ngge Link & 3 viing & B khie nhau doc nude ta (Nguyln Vin Dal vi CS., 2017), chn phdi
s s i i el 3 phcin ok wib i Bich ip dyng 8 xic: Soh tinh e hiu cika 2 chi thi o qui irnh
il gl cin ndy. Hom thib nika, chdl gmg ek s i iy Shisfic wio hdinh phie v hin lugng che chil
Wrong nhéen saponin (Komatsu et al_, 2005; Yuan et al, 2010; Lee of al, 2015). Cling theo cbe cing bé ndy,
cshes ok s Khibes b, B i ciing lodi s i irding & che: visng 5 I khise nhais ki o che chi B8u
dinh g saponin khing gibng nhaw Vi vy, han ché siia chi thi phiin b néi chung, trang 46 e 2 chi i
FrC-rps16 v tmE-irnbd lap thé chi o6 ihé d8c hidu v& xac nhén cac chi lifu dnh tinh nhur djinh danh ledi va
e e Kihing Bl s i wh e chi Bbu dinh ang. Vi i hop 8 dinh gik che chi §8u &nh kegng
ciia s&m Mgoe Linh inng & ot wing khac nhaw, ham ong oing nbe thdnh phin che chai ithude nhdm
saptnin hode: el Slng v bén irong ebe nl sdm kb cbe chi hj hibu qué o6 Bh ks chon hidn nay (Yian of
al, 2010; Yang et al, 3016; Horacek et al. 2010 Kim &t al., 2015 ; Chung e al, 2007). Tuy mhién vigc e
#ure lodi imyg dung 2 chi i ndy ciing B3i héi cor s dif B va chi phi cao vé haa chdt cling nbw thidt bi. Vi
iy tny i chas, rubus i s gy i e sk thapcs s pidn vl s 6 phai B s Ngc Link hay
khing, chc SNPs én Sodn IMC-ps16 vl BmE-imM kap thi clka ching b c8ng oy hidu qus v kinh i nhit
ribwr g trinh v kbt quek eika rghilin edeu ey @5 thi hisn.
V. KET LLLAN

Tromg 8 oii sdm dugee xéc Shye dyra vdo da hinh trinh e ADKN rén doan 2 gen tmCanps 16 va mE-tmikd
kg thd, 5.5 ¢l 1 sden Nigoe: Linh (P, vistnamensis Ha & Grushw. 1085) v& 2.5 ol 1 tam hilt hoang (Panax
slipubsanahs Tesi & Fang, 1075 va P. bipinnatifidum Seam. 1888). Hai dopn gen ok cbe nill nghiln ol
o mirs hroneg Blng v irinh iy ADN i ciing Sopn tnn hd gan kap thi cis adm Ngoc Linh vh tam il
hoang hir 90.8-100%. Ce miu o6 khadng cich di truyln lin ey v che lodi khic trong chi <Am véi gid i
hootstrap br 60-100% trdn ey ching laai. Trén daan mC-rpe 15 vA imE-rnM lap thé o6 22 SNPs |4 cAc chi
hj b hidus 8 xie thise shm Nigoe Linh v 17 SNPs 88 phin bkt tam thit haang. Kt qus nghidn ol khing
chi dura ra b bing elvlimg & i phi e ADM 85 phdn bt o e Mg Link v o ciia ehe lodi tan thild
hosing, i cin b cor sdr 3k kA hawp vii et £hi thi khike: nhden b Thares B e phiin lodi hesis digng sinh
ki Kihebe s s i i "l badet™ by & st 8.
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