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Tém tit: Nam tinh pierre (drisaema pierreanum Engl.) thudc chi Nam tinh (Arisaema), 14 loai hiém va
méi chi dugc phat hién nai Ba Pen, tinh Tay Ninh. Nhiéu loai trong chi nay da dugc nghién ciru xéc dinh
thanh phﬁn héa hoc va hoat tinh sinh hoc, c6 gia tri duoc liu. bén nay cac nghién cuu vé loai Nam tinh
pierre chi dung lai ¢ vi€c phan loai. Nghién ctru nay dugc thyc hién dé kiém tra thanh ph?m héa hoc va
nhan gidng in vitro loai céy nay.

Mau cti khé Nam tinh pierre duoc chiét béng dung mbi ethanol, c6 quay va phén tich thanh phan hoa hoc
bang phuong phap sic ky 1ong ghép khdi ph6 (LC-MS). Két qua thu duge 176 hop chat va nhan dang duoc
11 hop chat c6 khdi lwong phén tir twong tmg véi cic hop chat da dugc tim thay trong chi Nam tinh
(Arisaema):  (2R*3S5* 5S*)-N,2-dimethyl-3-hydroxy-5(10-phenyldecyl)pyrrolidine; germacrene D;
campesterol; emodin; coniferin; methylconiferin; 6-deacetylnimbin; 28-deoxonimbolide; aurantiamide
acetate (N-benzoyl-1 -phenylalanyl-1 phenylalaninol acetate) luteolin; colchicine.

Lan dau tién nhan gidng in vitro thanh cong Nam tinh pierre. Thoi gian v trung mau cil bang NaClO 5%
thich hop 1a 30 phiit. Méi truong MS bd sung 2 mg/L 2,4-D thich hop cho sinh truéng mé seo. Moi truong
MS b6 sung 1,5 mg/L BA thich hop véi cam ung tao chéi tr mo seo. Moi truong 2 MS voi 1 mg/L NAA
va 0,2 mg/L BA thich hop cho cam tng tao ré tir chdi in vitro.

Tir khéa: Nam tinh pierre, Arisaema pierreanum Engl., nhan gidng in vitro, thanh phan héa hoc

1. PAT VAN PE

Nam tinh pierre (4risaema pierreanum Engl.) thudc chi Nam tinh (4risaema) cia hg Ray (Araceae). Pay
12 mét loai hiém, chi méi duge phat hién tai nti Ba Pen, tinh TAy Ninh. Engler m6 ti Nam tinh pierre lan
dau tién vao nam 1920 dwa trén mau vat cia Pierre thu thap [1].

Mot s6 loai thudc chi Nam tinh dd dugc nghién ciru vé thanh phan héa hoc va hoat tinh sinh hoc. Agglutinin
phan 1ap tir Arisaema heterophyllum Blume, c6 thanh phan hoat tinh chdng ung thu [2]. Chiét xuat hitu co
Arisaema tortuosum c6 hoat tinh khang khuan, khang nam, dc tinh thyc vat, chong oxy hoa [3] va chéng
ung thu [4]. Thanh phan tinh diu Arisaema anurans gdbm asarone (11,08%), cubenol (8,43%), guaiol
(4,37%), eugenol (3,46%), linalool (3,41%) va a-bisabolol (3,29%) [5]. Rutin, schaftoside va apigenin-6,8-
di-C-p-D-galactoside ctia khoang 60 hoa chat thuc vat & cic loai khac nhau thudc chi Arisaema c6 kha ning
khang virus gay bénh ho hip & ngudi [6]. Dich chiét ctia Arisaema jacquemontii c6 kha ning chéng oxy
hoa va diéu hoa mién dich [7], hoat tinh khang khuan ciia cac chat methanol, n-hexan, ethyl acetate, cac
phén doan hoa tan n-butanol [8]. Da ¢6 cac nghién ciru phan loai dbi vai loai Nam tinh pierre [9, 10] nhung
chwra ¢6 cong bd nao vé thanh phan héa hoc ciing nhu nhan gidng in vitro vé loai nay.

Nam tinh pierre 1a mot loai ¢6 noi phan bd han ché [1, 9, 10]. Nam tinh pierre sinh trudng phat trlen manh
vao mua mua (khoang thang 6 dén thang 10), thoi gian con lai trong nim cudng va 1a rung di, cu nam dudi
dat [1]. Do do, rat khé phat hién chung, gy can trd trong viéc thu thap mau. Viéc luu gitr mau thi nghiém,
dac biét voi cuéng 14, 1a tuoi trong thoi gian dai cling rat khé khan. Phén tich thanh phan hoéa hoc Nam tinh
pierre gitip cho viéc danh gia gia tri dugc liéu cua chung. Nhan gidng in vitro loai cy gitp cung cap vat
liéu khoi dau cho nhidu nghién ctru khac, khic phuc dugc nhimng khé khin trong thu thip miu trong tu
nhién, tach chiét duoc lidu luong 16n.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u

Mau ciy Nam tinh Pirre (Arisaema pierreanum Engl.) duoc thu thap tir nti Ba Pen, tinh Tay Ninh (Hinh
2.1).

Hinh 2.1: Cay Nam tinh pierre dugc thu thap trén ntii Ba Pen, tinh Tay Ninh: a) than cdy Nam tinh Pierrie; b) qua
Nam tinh Pierrie; c) cil va ré Nam tinh Pierrie

2.2. Phwong phap nghién ciru

2.2.1. Phan tich thanh phan héa hoc

Cu cay Nam tinh pierre duoc rira sach, thai thanh lat mong, phoi kho, nghién vo. Sau d6, ngdm trong dung
moi ethanol 96% trong 5 ngay, siéu am trong 15 phut va loc. C6 quay dich chiét dugc bang may c6 quay
hut chan khong cho dén khi con khoang 5 mL, chuyén vao lo thily tinh mé nip dé bay boi con hoan toan.
Thanh phan héa hoc trong cao cén dugc phan tich bang hé thdng sic ky 1ong ghép khéi phd (LC-ESI-MS),
hé dung méi rira giai bing methanol va nudc trong thoi gian 30 phut trén thiét bi Agilent micrOTOP-Q.
2.2.2. Vé tring mau cdy

Mau 14, cudng 14, m5u ct dugc rira voi nudce xa phong dé giam bat bui bam va mét sinh vat, 10i rira sach
v6i nudc may. Cit mau voi kich thude phu hop: 14 1 x 1 cm, cudng 14 lem,culx1x1em. Ciaduge got
v trude khi cit thanh mau cay Cho mau cdy vao binh, ngam trong c6n 70% 1 phut, rira v6i nude cit vo
trung 3 lan. V6 trang mau bang dung dich NaClO 5% (Javel 100%) véi 3 giot Tween 80 véi thoi gian khir
triung 10, 20 va 30 phut. Rira sach mau béng nudc cat vo trung 4 lan, loai bo phﬁn mé bi hoai ttr, rdi dit vao
moi truong MS (Murashige va Skoog, 1962) [11].

2.2.3. Tao mo seo

St dung phytohormone 2,4-dichlorophenoxyacetic acid (2,4-D) dé cam tmg tao md seo mau ciy & cic mirc
néng d6 0,5, 1, 2, 4 mg/L trén nén moi truong MS. Cac binh thi nghiém nay duoc dat nudi trong tdi, nhiét
d6 2542°C. Thi nghiém duoc lap lai 8 lan. Sau 10 tuan thu mau céy, quan sat hinh thai, roi x4c dinh khéi
luong tuoi, khdi luong kho (sdy & nhiét do 80°C trong 10 gid).

2.2.4. Cam ieng phdt sinh choi tir mé seo

M seo c6 kich thude khoang 0,3x0,3x0,3 mm (khoang 0,1g) duoc ciy vao moi truong MS bd sung BA &
cac mirc néng d6 1, 1,5 va 2 mg/L. Thi nghiém duoc 13p lai 6 1an. Cac binh mau nay duoc dit nudi trong
diéu kién anh sang 3000 lux, nhiét d6 25+2°C. Quan sat dic diém chdi xuat hién sau 7 tuan nudi cay.
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2.2.5. Tai sinh tao cdy hoan chinh

Céc chdi don in vitro c¢6 chiéu cao tir 2 - 3 cm duoc ciy vao moi truong 2 MS [42] b6 sung NAA 0.5 1;
1,5 mg/L) va 0,2 mg/L BA. Thi nghiém dugc lap lai 6 lan. Dém s6 r&/méu va quan sat dic didém ré sau 7
tuan nuodi cay

2.2.6. Phdn tich thong ké

Thi nghiém mot yéu td nhu chat diéu hoa sinh truéng trong méi truong nudi cdy hoic thoi gian khir tring
dugc thiét ké hoan toan ngau nhién (CRD). Dt li€u thu thap dugc phan tich phuong sai (ANOVA) str dung
kiém dinh sai khac c¢6 ¥ nghia nhé nhat (LSD), a = 0.05. ANOVA dugc thyc hién bang phin mém
Statgraphics XV.I (Statgraphics Technolgies, Hoa KY).

3. KET QUA NGHIEN CUU
3.1. Thanh phin héa hoc phat hién dwgc trong Nam tinh pierre

Két qua phan tich mau cao cbn chiét tir ci Nam tinh pierre bang phwong phap sic ky long ghép khéi phd
(LC-MS) cho thay c6 176 hop chat (Hinh 3.1). Trong dé, c6 11 hop chat (Bang 3.1) c¢6 khoi lugng phan tir
tuong duong voi cac hop chat da dugc tim thdy trong cac loai cung chi Arisaema: (2R* 3S* 55%)-N,2-
dimethyl-3-hydroxy-5(10-phenyldecyl)pyrrolidine (1) (4. franchetianum); germacrene D (2) (4. anurans);
campesterol (3) (4. tortuosum); emodin (4) (4. franchetianum); coniferin (5) (A. franchetianum);,
methylconiferin (6) (4. franchetianum); 6-deacetylnimbin (7) (4. decipiens); 28-deoxonimbolide (8) (4.
decipiens); aurantiamide acetate (N-benzoyl-1-phenylalanyl-1 phenylalaninol acetate) (9) (4. erubescens);
luteolin (10) (4. tortuosum); colchicine (11) (4. tortuosum).

Nhirng hop cht ndy di dugc chirng minh c6 hoat tinh duoc liéu cao. Chang han, campesterol 1a tién chét
quan trong dbi v6i nhiéu loai thudce sterol, dung lam thudc can b.';'mg noi tiét to trong nganh dugc ph.'flm [13].
Emodin 1 mot dan xuét anthraquinone ty nhién, co thé dao nguogc tinh trang da khang bach cau [14].
Aurantiamide acetate da dugc nghién ctu c6 thé ngan chan sy phat trién cta u than kinh 4c tinh [15].
Luteolin 1a mét flavonoid phé bién ton tai trong nhiéu loai thuc vat bao gém trai cay, rau va dugc liéu.
Luteolin ¢6 nhiéu tac dung sinh hoc nhu chng viém, chdng di img va chéng ung thu, c6 chire nang nhu
mdt chét chdng oxy hoa hoic pro- oxy hoa [16]. Colchicine da dugc st dung dé diéu tri cac bénh khac nhau.
Colchicine duoc str dung rong rai dé diéu tri cac bénh gt cap tinh, didu tri du phong chdng lai bénh gt va
dleu tri cic bénh vé tinh thé va sot Dia Trung Hai [17]. Nhu v@y, Nam tinh pierre 1a loai ¢6 gia tri dugc liéu
can dugc nghién ctru va Gmg dung trong doi sdng.
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Hinh 3.1. Sic ky d6 miu cao ethanol chiét tir ci Nam tinh pierre bang phuong phap sic ky long ghép khoi
pho (LC-MS)

Bang 3.1: Mass-to-charge ratio (m/z) cta cac hop chat hoa hoc trong cao con chiét xuét tir cia Nam tinh pierre phan
tich bang phuong phap LC-MS

Thot | poak m/z Dy dodn peak | Céng thire Hop chit tim thiy trong | Tai liéu tham
gian luu A Lo < 4. 2
(phit) [M+H]+ | m/z [M+H]+ phan tir Chi Arisaema khao
(2R*,38%*5S%)-N,2-
6,9 331.2883 332.2979 Ca2H37NO dimethyl-3-hydroxy-5(10- [23]
phenyldecyl)pyrrolidine
4.8 205.0603 206.0598 CisHa Germacrene D [6, 48]
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10.7 401.3586 402.3748 C2sHs0 Campesterol [5,49]
22.2 271.2533 272.2605 Ci5H100s Emodin [23,50]
17.8 343.1491 344.1564 Ci6H2,03 Coniferin [23,51]
11.6 356.2742 357.2785 C17H2403 Methylconiferin [23,52]
8.4 449.3479 450.3583 C2sH3403 6-Deacetylnimbin [22]
19.7 452.3056 453.3153 C27H3,06 28-Deoxonimbolide [22]
Aurantiamide acetate (N-
14.2 4443051 445.2858 C27H23N>04 benzoyl-1 -phenylalanyl-1 [19]
phenylalaninol acetate)
8.7 287.3025 288.3116 Ci5H100s Luteolin [23,53]
10.7 400.3642 401.3715 C22HsNOs Colchicine [23,54]

3.2. V6 tring miu cfly Nam tinh pierre

Cac bo phan nhu cudng 14, 1a, cu cay Nam tinh pierre dugc vo tring bang NaClO 5% voi thoi gian khac
nhau. Két qua vo trung mau cdy duoc thé hién & bang 3.2. Sau 1 tuan, cac mau cuong la va la déu bi nhiém
vi sinh vat 100% & tat ca cac mirc thoi gian khir tring. Vi mau ct, khi ting thoi gian vo tring mau tir 10
1én 30 phat thi mau ci ¢6 ty 1¢ nhidm vi sinh vat giam dang ké, tir 100% xubng 20%. Nhu véy, thoi gian
vo tring di v6i mau ctii Nam tinh pierre bang NaClO 5% khoang 30 phut 1a pht hop. Nhiéu tic nhan vo
trung duoc sit dung nhu thiy ngan clorua, hypocloride ciia Na®, K™ va aldehyde v.v. Trong s6 d6, NaClO
dugc chimg minh khong chi c6 kha nang khir tring hiéu qua ma con an toan va kinh té [18]. Naqvi va cong
su (2002) [19] ciing sir dung NaClO 5% dé vo trung mau hat ngd va két qua cho thiy thoi gian vo tring
mau 30 phut t6t hon, véi ty 1é mau nhidm 14%.

Bang 3.2: Anh hudng cia thoi gian vo tring mau bing NaClO 5% dén ty 1¢ mau cu v tring ciy Nam tinh pierre
sau mot tuan nudi cay

Thoi gian v S6 mau/ S6 binh khio Ty 1¢ miu Ty 1¢ miu khéng
trung (phut) binh sat nhiém (%) nhiém (%)

10 1 5 100° 0°

20 1 5 80° 20°

30 1 5 20¢ 80°

Céc ky tu (a, b, ¢) trong cting cot thé hién sy khac biét co ¥ nghia (p < 0,05).
3.3. Anh hudng ciia ndng d9 2,4-D dén sinh trueémg mé seo in vitro Nam tinh pierre
Sau 10 tuan nudi cdy mau Nam tinh pierre, tit ca mau cay déu cho mé seo xp. Trong d6, miu nudi & moi
truong khong bd sung 2,4-D cho m6 s¢o mau vang xanh, xuét hién chdi va r&; & nong do 0,5 va 1 mg/L
2,4-D cho m6 s¢o mau vang trang, xuat hién ré; & n6ng d6 2 va 4 mg/L 2,4-D cho m6 seo mau vang (Bang
3.3 va Hinh 3.3). Vé khdi lwong mé seo binh quan mdi mau cdy ¢ ndng d6 2,4-D 2 mg/L hay 4 mg/L khac
nhau khong 6 ¥ nghia thong ké. Do do, nong dd 2,4-D 2 mg/L thich hop cho sinh truéng mé s¢o mau cay
Nam tinh pierre. Hop chét 2,4-D 1 loai auxin tong hop va duge st dung phd bién nhét trong nubi cay mo,
v6i tac dung cam mg tao mo seo [19, 20]. Két qua nghién ctru ctia Libin va cong su (2012) [21] vé cam
(g tao seo & hat lta Biris cho thiy & ndng d6 2,4-D t6i wu 1a 2 mg/L, voi 97% sb hat hat tao seo.
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Bang 3.3: Anh hudng ciia ndng d6 2,4-D dén sinh trudng mé seo in vitro Nam tinh pierre sau 10 tudn nudi ciy

N"“fn?g‘-’/Lz)"‘ D | Khoi l‘:’fg-’)“g ol |y héi lwgng kho (g) Hinh théi mu cdy
0 13140,339° 0.114 + 0,025" M0 seo x0p, mau vang >§anh, xuat hién
choi va ré
0.5 0.901 4 0,072 0.061 + 0,004* M0 sego x0p, ¢ mau vang trang, xuat hién
ré nho
1 0,796 + 0,184 0,066 + 0,015 Mo seo xOp, € mau vang va trang, xuat
hién ré map, c¢6 nhiéu long hut
2 0,72 £0,108* 0,058 +£ 0,007 MOo seo xép, c6 mau vang.
4 0,529 £ 0,086* 0,043 + 0,006 MOo seo xép, c6 mau vang.

Céc ky tu (a, b) trong ciing cot thé hién su khac biét c6 ¥ nghia (p < 0,05).

Hinh 3.3: M0 sgo in vitro Nam tinh pierre trén mdi truong MS bd sung 2,4-D & cac mic 0, 0,5, 1,0, 2,0, 4,0 mg/L

3.4. Anh hwéong ciia nong d BA dén phat sinh chdi tir mé seo in vitro Nam tinh pierre

Dua theo quan sat hinh thai, sau 7 tudn nudi ciy mé seo trén méi truong MS bd sung BA, & nong
d6 1,0 mg/L BA phat sinh cum chdi nho, mau tréng, o néng dd 1,5 mg/L BA phét sinh cum chdi,
chdi map, 14 xanh, cuéng 14 dai, con & néng do 2 mg/L BA phat sinh chdi don, choi dai, 14 xanh
nhung bi xodn va cudng 14 nhé hon rat nhiéu so v6i & nong d6 1,5 mg/L BA (Hinh 3.4). D6i voi
cdy Nam tinh pierre & nong d6 2 mg/L BA c6 biéu hién wrc ché sy hinh thanh chdi méi. Nhu vay,
1,5 mg/L BA thich hop dé phat sinh chdi tir md seo in vitro Nam tinh pierre. Giita cic chat diéu
hoa sinh truong thi BA 1a cytokine thuong duge sir dung nhat dé biét hoa va tai sinh cay in vitro
[22, 23, 24]. N6 dong vai trd quan trong trong nhan chdi. Khi ndng do BA ting thi kha ning tao
chdi va nhan nhanh chdi gia ting nhung néu nong d6 BA cao ciing han ché sy hinh thanh va nhan
chdi [25]. Két qua nghién ctru ciia Chukwujeku va cong su (2002) [26] vé nhan gidng in vitro loai
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6 nguy co tuyét chung cao Aloe polyphylla ciing cho thiy méi trudng MS bd dung BA 1,5 mg/L
cho s6 choi phat sinh nhiéu nhét.

Hinh 3.4: Phat sinh chdi tr mO s¢o in vitro Nam tinh pierre sau 7 tun nudi cay trén moi trudng MS bé sung BA: 1,0
mg/L phat sinh cum choi, chéi nho, mau tréng; 1,5 mg/L phat sinh cum c,h(”)i, ch{)i map, 14 xanh, cudng 1a dai; 2,0
mg/L phat sinh choi don, choéi dai, 14 xanh, cudng 14 rat nho.

3.5. Anh huédng ciia nong d9 NAA dén sy phat sinh ré tir chdi in vitro Nam tinh pierre

Mau chdi in vitro Nam tinh pierre ¢ chiéu cao tir 2 — 3 cm duoc ciy vao mdi truong ¥ MS bd sung NAA
(0,5; 1; 1,5 mg/L) va 0,2 mg/L BA. Sau 7 tuan nuoi cdy, sé 1& phat sinh tir chdi ¢ nbng d6 1 mg/L NAA
cao nhat binh quén 10,8 1&/chdi, cao hon dang ké so v6i & nong d6 0,5 mg/L NAA (5,3 re/ch01) (Bang 3.5).
Hinh thai ré co sy khac nhau 6 cac nong d6 NAA khao sat: 6 nong d6 0,5 mg/L cho ré nho, 1é ngan, sui mo
s¢0 O gbc; & ndng d6 1mg/L NAA cho ré map, re nhiéu 16ng hut; con ¢ ndng do 1,5 mg/L NAA cho 1& rat
ngan va khong c6 16ng hut (Hinh 3.5). Do do, ndng d6 1 mg/L NAA thich hop hon dé phat sinh ré tir chdi
in vitro Nam tinh pierre. Két qua nghién ctru ctia Nguyén Thi Thao va cong su (2016) [27] ciing cho thy
ndng d6 NAA 1 mg/L 1a thich hop nhét cho phat sinh ré bat dinh in vitro & cdy ba kich (Morinda officinalis
How). Naz va cong su (2012) [28] khuyen c40 moi trudng MS bd sung NAA 1 mg/L cho ty 1¢ chéi in vitro
phat sinh 1& cao nhat & cay hoa hué tring in vitro (Polianthes tuberosa). Tuong tu, két qua nghién cru nhan
gidng in vitro trén ciy bach bd (Stemona curtisii) cua Palee va cong su (2012) [29] cho thiy moéi truong
MS rin bd sung NAA 1 mg/L cho s6 r& binh quén trén chdi dat cao nhat.

Béng 3.5: S6 ré phat sinh tir chdi in vitro Nam tinh pierre (Arisaema pierreanum Engl.) sau 7 tun nuéi cdy trén moi
truong 2 MS bo sung NAA va BA

NongdONAA | Neng0BA |6 rémiu Hinh i ré
0,5 0,2 5,3+ 0,66* RE méng, ngfm, sui mo s¢o & géc
1 0,2 10,8 42,39 b R& map, nhidu 16ng hat
1,5 0,2 8,0 + 0,620 R& rit ngin, khong co 16ng hit

Céc chit céi (a, b) trong cung cot thé hién sy sai khac ¢6 ¥ nghia thong ké 0=0,05.
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Hinh 3.5: Phét sinh ré tir chf}i in vitro cdy Nam tinh pierre (4risaema pierreanum Engl.) sau 4 tudn nudi cdy & moi
truong MS bo sung NAA 0,5 mg/L, 1,0 mg/L va 1,5 mg/L két hop véi BA 0,2 mg/L.

4. KET LUAN

Cay Nam tinh pierre (4. pierreanum Engl.) 1a loai hiém méi chi duoc phat hién ntii Ba Den, tinh Tay Ninh.

Thanh phan héa hoc trong cao con dugc _phan tich c6 176 hop chat va nhan dang duoc 11 hop chit co khbi
lwong phan tir twong ing v6i cac hop chét da duoc tim thiy trong chi Nam tinh (Arisaema): (2R*,3S* 55%)-

N,2-dimethyl-3-hydroxy-5(10-phenyldecyl)pyrrolidine; germacrene D; campesterol; emodin; coniferin;
methylconiferin; 6-Deacetylnimbin; 28-Deoxonimbolide; aurantiamide acetate (N-benzoyl-1 -
phenylalanyl-1 phenylalaninol acetate); luteolin; colchicine.

Lan dau tién nhan gidng thanh cong in vitro cdy Nam tinh pierre (4. pierreanum Engl.). Thoi gian v tring
mau ci bang NaClO 5% thich hop 1a 30 phut. Nong do 2,4-D 2 mg/L thich hop cho sinh truéng mé seo.
Nong d6 BA 1,5 mg/L thich hop cho cam tng phat sinh chdi tir md seo. B6 sung NAA 1,0 mg/L v6i BA
0,2 mg/L 1a thich hop d¢é tai sinh cay hoan chinh tir chdi in vitro.
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CHEMICAL COMPOSITION AND IN VITRO PROPAGATION OF NAM TINH
PIERRE

DAO QUOC HUNG, PHAM THI NHAT TUYEN, NGUYEN THI NGAN
Institute for Biotechnology and Food Technology, Industrial University of Ho Chi Minh City
daoquochung2022@gmail.com

Abstract: Nam tinh pierre (4. pierreanum Engl.) belongs to genus Arisaema, is a rare species. It has just
only discovered in Ba Den mountain, Tay Ninh province. Many species in this genus were investigated
about chemical composition and biological activities, with medicinal properties. Up to present, studies on
Nam tinh pierre were only about classification. This current study aimed to implement chemical
composistion analysis and in vitro propagation of the species.

Chemical composition in tuber of Nam tinh pierre was determined by alcohol extraction method, and then
analyzed using liquid chromatography-mass spectrometry (LC-MS). The result of analysis showed 176
compounds and identified 11 compounds that have molecular weight similar to the compounds founded in
genus  Arisaema, including (2R* 3S* 55%)-N,2-dimethyl-3-hydroxy-5(10-phenyldecyl)pyrrolidine;
germacrene D; campesterol; emodin; coniferin; methylconiferin; 6-deacetylnimbin; 28-deoxonimbolide;
aurantiamide acetate (N-benzoyl-1 -phenylalanyl-1 phenylalaninol acetate); luteolin; colchicine.

This is the first time in vitro propagation of Nam tinh pierre has been successful. Suitable time of
sterilization of the fresh tuber using NaClO 5% was about 30 minutes. MS medium supplemented 2 mg/L
2,4-D was suitable for callus proliferation. MS medium supplemented with 1,5 mg/L BA was suitable for
shoot formation from the callus. The 2 MS medium supplemented with 1,5 mg/L NAA and 0,2 mg/L BA
was suitable for root formation form the in vitro shoot.
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