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Tinh hinh nghién ctru va phat
trién sdm cua Viét Nam

Le Hung Linh

Vién Di truyén Néng nghiép




Trong nhan sam trén thé gidi
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P. notoginseng
P. japonicus

Vietnamese ginseng
- Mién Bac: P bipinnatifidus,
P. stipuleanatus

- Mién Trung: P. vietnamensis (3 varieties ?)

Value up the Viethamese ginseng to Worldwide
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Gumpoong Korea Seed & Variety Service



Nhan sam Viet Nam

o Lai Chau la Panax vietnamensis var. fuscidiscus bac phan
loai dudi loai cia Panax vietnamensis

o Tam that hoang - Panax stipuleanatus H.Tsai et K.M. Feng

o Sam vii diép - Panax bipinnatifidus Seem.

AN
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™
¥<———0 Sam Ngoc Linh - Panax Vietnamensis Ha et Grushv

'KonTum '\,

o Panax vietnamensis Ha et Grushv. var. vietnamensis

| o P. vietnamensis var. tiepii



Nguoén goc va quan hé di truyén cac loai sdm China TSN
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SAM NGOC LINH LA LOAI PAC HUU CUA VIET NAM
PHAT HIEN TAI NUI NGOC LINH NAM 1973. PEN
NAM 1985 CHINH THUC GOP MAT VAO DANH SACH
CAC LOAI SAM TREN THE GIOI VOI TEN KHOA HQC

Panax vietnamensis Ha et Grushv.

SINH TRUONG PUGC O VUNG KHI HAU NHIET BOI
VIET NAM O PO CAO 1200 — 2100m SO VOI MUC
NUOC BIEN.

CO HAM LUOQNG Saponin CAO NHAT TRONG CAC
LOAI SAM KHAC NEN TAC DUNG CUA SAM NGOC
LINH CUNG PA DANG HON, RE SAM NGOQC LINH
CHUA 52 LOAI Saponin, SAM TRIEU TIEN VA SAM
KHAC CO KHOANG 25 LOAL




Phan than khi sinh v&i tdn qua va bd phan dudi mat dat (than ré + ré cd)
clia Sam Ngoc Linh thién nhién.

BO phan dudi mat dat (than ré + ré ci) cia Sdm Ngoc Linh trong



M&t so cau tric Saponin dammaran méi cia sim Ngoc Linh
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thu suat % R1 R2 thu suat % R, R2 R,

1 0.033 -G lc2-R ha -C H, 8 0.004 G lc2-G lc _H (A)
6 A c 15 0.003 -H -0 -G lc (A)

2 0.014 -G lca-X y I -C Hy, 9 0.003 G lc2-G lc _H (B)
6 A ¢ 9 0.004 G lc2-G lc -H ()

5 0.008 -G lc2-X ylg-¢ G lc -CH, 12 0.005 -H 0 -G lc (D)
6 0.006 SG lc2-X yl -CHy, 13 0.002 G lc2-G lc -H (E)
6Ny G Ic 21 24(S) 0.002 -H -0 -G lc (E)

14 0.02 -G lc2-X y I CH,OH 22 24(R) 0.002 -H -0 -G lc (E)

G lc-2Glc-0

thu suat % R1 R2 R3 H
4 0.004 .G lc2-G lc O H _G lc OR
7 0.01 -G lc2-G lc2-X yl -H -G lc
16 0.001 -G lc2-X yl H .G lc thu suad % R
17 0.001 -G lc2-G lc -H -Ara 10 0.007 -G lc
18 0.001 -G lc2-G Ic -H -Xyl 11 0.03 -G lc2-x y

Ara: a-L-arabinopyranosyl; Rha:
Glc: b-D-glucopyranosyl; Xyl: b-D-xylopyranosyl; Ac: acetyl

a-L-rhamnopyranosyl; a-Glc: a-glucopyranosyl;




Majonosid —R2

R
Majonoside R1 (MR1) -Gle™-Gle
Majonoside R2 (MR2) -Glc*-Xyl
Vina-ginsenoside R1 (VR1) -Glc*-'Rha
&
|
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Vina-ginsenoside R2 (VR2) -Glc?-" Xyl
&
I ok
Ac 14°59'26" N

Structures of ocotillol saponins in Vietnamese ginseng

Majonosid-R2 chiém khodng % lwong tong cong cic saponin chinh.



Ham lwong saponin toan phan trong cac bd phan dung cia Sdm Ngoc
Linh tw nhién (quy chiéu theo duwd'ng chuan majonosid-R2)

B0 phan dung Saponin toan phan Hé s6 bién doi

(%) (variation

coefficient)
Than ré va ré cu 9,25 4,19
Than ré 7,89 3,42
RéE cu 14,01 2,57
Ré phu 5,95 3,89
Cong than va la 4,25 4,89




Ham lwong cac saponin chl yéu trong Sdm Ngoc Linh tréng tai Trai Dwoc
lidu Tra Linh xac dinh bang phwong phap HPLC

Nguyén | Ham luwgng cac saponin chinh (%) tinh trén dwgc liéu khan

lig "
"% [G-Rb, [G-Rb, [ G-Rd [ G-Rg, [ N-R, [G-Re[ MR, | Tong
cong

TRS6 | 2.81 | 0.16 | 1.59 | 641 | 053 | 033 | 7.12 18.95

TRSS | 1.98 | 0.19 | 2.21 | 3.24 | 0.26 | 0.09 | 5.42 13.39

TRS4 | 1.84 | 0.18 | 3.63 | 425 | 0.36 | 0.10 | 4.44 14.80

RCS6 | 232 | 0.09 | 240 | 749 | 1.03 | 0.38 | 4.75 18.46

RCSS | 2.03 | 0.05 | 1.07 | 495 | 0.39 | 0.24 | 4.52 13.25

RCS4 | 1.29 | 0.04 | 0.67 | 445 | 0.24 | 0.23 | 4.34 11.26

SVN3 | 1.18 | 0.14 | 1.51 | 3.89 | 0.22 | 0.21 | 2.74 9.89

SVN2 | 0.66 | 0.06 | 0.62 | 1.99 | 0.25 | 0.19 | 1.77 5.54

Ghi chu: - G = ginsenosid; M = majonosid, N = notoginsenosid
- TRS4-6: Than ré Sam Ngoc Linh4-6 tudi; RCS4-6: R& cl Sam Ngoc Linh 4-6 tudi.
- SVN2-3: Bd phan dudi dat S&m Ngoc Linh 2-3 tudi (khéng tach riéng).
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TON TAI SAM NGOC LINH

SAM NGOC LINH c6 cong dung rat tot cho sirc khée con ngwoi nén gia tri kinh té cao
(40-100 triéu VND/kg). Tir khi phat hién nim 1973 cho dén 1995 thi loai nay di bi khai
thac can kiét c6 nguy co tuyét chiing mat nguon gen quy hiém.

Quan tAm chwa ding véi tiém niing ciia sim Ngoc Linh, viéc khai thac bira bii sAm tw
nhién van dién ra din dén can kiét ngudn gene.

Chua c6 quy trinh cong ngh¢ hoan ﬂl.fé'_l-!.t (
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hang gia khong kiém soat dworc.

THACH THUC CUA THI TRUONG



Nhiém vu khoa hoc giao doan 1998-2010

1. 1998-2005: Bao ton va luvu gitr S&m Ngoc Linh; Chuong trinh bao tén ngudn gen va
giong cay thudc

2. 2005-2010: Nghién clru phat trién cdy SAm Viét Nam (SAm Ngoc Linh) nham san xuat
nguyén liéu [am thudc

3. Nghién ctru hoan thién cong nghé san xuat gidng, ky thuat trong va qui hoach phat
trién cady SAm K5 tai Kon Tum” (2001 — 2003).

Nhiém vu khoa hoc giao doan 2011-2015

1. Khai thac va phat trién Sdm Ngoc Linh (Panax vietnamensis Ha et Grushv); Chwong
trinh Quy gen.

2. Nghién ctru phat trién Sdm Ngoc Linh (Panax vietnamensis Ha et Grushv) & mot s
khu ve cé diéu kién sinh thai twong tu ndi Ngoc Linh” Chwong trinh KCO6.

3. Nghién ctru kiém nghiém chat lvgng va ddnh gid mot so tac dung sinh hoc clia Sdm
Ngoc Linh (Panax viethamensis Ha et Grushv-ﬁliaceae); Chuwong trinh KC10.

4. Nghién cru nhan vo tinh va san xuat sinh khdi ré cay sim Ngoc Linh (Panax

vietnamensis Ha et Grushv-Araliaceae); Nhiém vu cap dia phuong



Tiép

5. Hoan thién quy trinh cong nghé san xuat S&m Ngoc Linh sinh khai va ché& pham tang
lwc Vinatonic ); Chuong trinh KC10.

6. Hé théng nudi cdy I&dp mdng té bao trong nghién ciru chwong trinh phat sinh hinh
thai va bao ton ciy sdm ngoc Linh; Nghién clru co ban thudc quy NAFOSTED

7. Nghién clru chuyén gen tao ré téc Sam Ngoc Linh (Panax vietnamensis Ha et
Grushv) lam vat liéu nudi ciy Bioreactor; Dé tai cdp bd NN&PTNT

8. Ung dung hé théng chiéu sang don sic (LED) trong nghién ctru nhan nhanh cay Sam
Ngoc Linh (Panax vietnamensis Ha et Grushv) Dé tai cap Vién HLKH va CNVN

9. Nghién ctru quy trinh cdng nghé bao ché mét s6 san pham chat lvgng cao tlr sdm
Ngoc Linh (PANAX VIETNAMENSIS HA ET GRUSHV. — ARALIACEAE)

10. Ung dung cac gidi phap khoa hoc cdng nghé dé phat trién ngudn nguyén liéu va
tao san pham ti hai loai cdy thuéc Sdm vii diép (Panax bipinnatifidus Seem.) va Tam

that hoang (Panax stipuleanatus H.Tsai et K.M. Feng) vuing Tay Bac



BO KHOA HQC VA CONG NGHE

CHUONG TRINH

PHAT TRIEN SAM NGOC LINH GIAI POAN 2014-2023 VOI MUC TIEU
PAU TU NGHIEN CUU KHOA HOC NHAM BAO TON PHAT TRIEN NANG
CAO GIA TRI VA XAY DUNG THUONG HIEU QUOC TE VA THUONG
MAI HOA CHO SAN PHAM SAM NGOC LINH

Tong nguon von dau tw Pé an: 900 ty dong
(Chin tram ty dong)

UY BAN NHAN DAN TINH QUANG NAM
DE AN
BAO TON VA PHAT TRIEN BEN VUNG CAY SAM NGOC LINH
(SAM VIET NAM) DEN NAM 2030
Tong nguon von dau tw Pé 4an: 9.467ty dong
(Chin nghin bon tram sdu mwoi by ty dong)
Trong do:
- Nha nudc: 1.569 ty dong
- Céac doanh nghiép: 7.898 ty dong



B0 mon sinh hoc phan tw

* Nghién ctru va phat trién sdm Ngoc Linh (Vietnames ginseng)
* Hop tac quoc té vé nghién clru sdm
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Ten nhiem vu:

“Nghién cuwu xdy dung bo chi thi phan tw phuc vu
gidm dinh, khai thdc va phat trién giong Sém Ngoc

Linh (Panax vietnamensis)”

.



Muc tiéu cu thé

- Xay duwng dugc bd chi thi phan t& ADN dua trén
trinh tw hé gen va xac dinh dugc chi thi phan to dac
hiéu kiém dinh sdm Ngoc Linh.

- Xay dung duoc qui trinh kiém dinh sdm Ngoc Linh

(Panax vietnamensis) bang chi thi phan t.




NOI DUNG NGHIEN CUU PE TAI

NoOi dung 1: Thu thap, xay dung tap doan mau Sadm Ngoc Linh (Panax vietnamensis); SAam

Vi diép (Panax bipinatifidus); Tam that hoang (Panax stipuleanatus); Sdm Lai
Chau Panax vietnamensis var. fuscidiscus va sdm Han Quéc.

NGi dung 2: Nghién clru danh gia cac tinh trang hinh thai sinh hoc chinh, xady dung co s&

di¥ liéu cdc tinh trang clia cdc mau sam Ngoc Linh thu thap.

Noi dung 3: Nghién cttu lwu gilr Invitro cac mau gidng thu thap phuc vu nghién ctru va

phat trién gidng sdm Ngoc Linh.

No6i dung 4: Thiét k& bo chi thi phw nghién ctu di truyén va kidmasdinh 58
i L - ~
Ngoc Linh. 'F ‘;’;"Fr_-..t"' " £

Ndi dung 5: Nghién clru xac dmh chi thi phﬁlﬁ# dac hiéu dé kiém dinh 35' ":

.-"|

véi mot sO giong sam khac. - 3 H::‘F\‘.‘;n '
'K 'H-HIIFF

Noi dung 6: Nghién clru xay dung quy trinh k|em dinh sam Ngoc‘“ﬁi}_ﬁ

..-

o
N&i dung 7: S dung chi thi phan t&r dac hiéu xay dwng méi lién he tién hoa va phan tich

di truyén & murc dd phan tl& cdc mau sam Ngoc Linh.



Quy trinh nhan giong Invitro sim Ngoc Linh (Panax
vietnamensis Ha et Grushv-Araliaceae)
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Bioreactor
>
P. vietnamensis Embryogenic callus
ex vitro
—>
Induction of somatic Secondary somatic In vitro microrhizome formation

embryo embryogenesis



Sir dung chi thi phan tir kiém dinh sim Ngoc Linh

*nhdn doan”
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Chi thi phdan fu —

Cas Tas T s s 38 =5 355 ke k=3 k=3
| (a)| ssp-pG-030-F2
F. ginszng GTATCACAAC TCTTTCTACC CATZCTGTAT ATTGICCITT T[ITTIIE{I} T‘TIG'SKAI_HA BACTTATTAC TTATTTTAGT TATTGRACSA BATTTTACAA
...ACGACGACGACG... (b) | ssp-pq-030-2 (€)| Fgcpir 030 R

F. quinquefolivs  GTATCACAAC TCTTTCTADC CATICTGTAT ATTGICENTT TCGTTOCGT- ==—-———-UTA AACTTATTAC TTATTTTAGT TAITGEACEA SATTTTACAA

1 23 56 7 =8

Trinh tw hé gen luc lap

St dung chi thi phén t& dac hiéu dé k[ém dinh that gia giébng sdm Ngoc Linh v&i mét sb gibng sam khac (Sam Va diép,
Tam that hoang, Sam Lai Chau, Han Quoc, My, Nhat ban...)



Hop tac nghién clru giai trinh tw hé gen luc lap sam Ngoc Linh

v&i Seoul National University

Panax ginseng cv. YP 156,243-156,355

Panax quinquefolius 156,088
Panax notoginseng 156,466
Panax japonicus 156,188

P Vietnamensis

155,992bp

phataspeaT |
™




Giai trinh tw sam Ngocl Linh Panax vietnamensis

* NGS sequencing of two Vietnames ginseng and relatives

* Complete chloroplast genome sequences

* Diversity of chloroplast genomes and DNA markers for authentication

* Evolution history of Viethamese ginseng

Species

WGS reads for CP assembly

Amounts (Mb)

Coverage (x)

CP genome length (bp)

Panax ginseng cv. Chunpoong
Panax ginseng cv. Yunpoong

Panax quinquefolius
Panax notoginseng 7 &l Af
Panax japonicus =74 4t
P. Vietnamensis (A)-wild
P. Viethamensis (B)-culture

Dendropanax morbiferus 2t & LIE

Eleutherococcus sessiliflorus
Kalopanax septemlobus SLtF

505
505
1,010
2,811
2,870
4,586
2,276
3,453

468
699

97
68
127
246
237
1,005
258

57
139

156,248
156,355
156,088
156,466
156,188
155,993
155,992
156,366

156,730
156,831




CP genome diversity between two Panax vietnamensis

* 12 SNPs/ 1 InDel between two Viethames ginseng samples

P. vietnamensis

Type Locus Nucleotide position (A-wild) (B-culture)
rpoC intron 23kb C A
trnS-psbZ 37kb C A
petB-petD 78kb C T
trnR-trnN 110kb/131kb T G
SNP rpl32-trnL 115kb G A
Cp rpl32-trnL 116kb A G
ndhD-psaC 119kb A C
ndhE 119kb A C
ndhH 125kb G A
vefl 126kb T A
yefl 127kb T A

19kb
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Xin tran trong cam o'n!




