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ANH HUONG CUA NGUON CARBON VA MOT SO ELICITOR
LEN KHA NANG SINH TRUONG CUA TE BAO HUYEN PHU
PINH LANG (POLYSCIAS FRUTICOSA (L.) HARMS)
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Tém tat. Dinh lang (Polyscias fruticosa (L.) Harms) 1a mot loai cay thudc c6 gid tri, dwoc dan
gian st dung rong rai lam thudc tang cuong sttc khoe. Trong nghién ctru nay, anh hudng caa
ngudn carbon va mét s6 loai elicitor (dich chiét ndm men, salicylic acid va AgNOs) 1én kha
nang sinh trudéng ctia t& bao huyén phu dinh ling da dugc khao sat. Két qua cho thdy moi
treong MS (Murashige and Skoog) long c6 bo sung a-naphthaleneacetic acid (NAA) 2 mg/L,
Kinetin 0,5 mg/L va sucrose 3% la tot nhat cho kha ndng sinh trudng cta t€ bao dinh lang;
sinh khdi t€ bao tuoi dat 7,50 g (0,40 g kho) sau 16 ngay nudi cdy. Tat ca cac loai elicitor sk
dung trong nghién cttu déu tic ché sy sinh truedng cta t€ bao huyén phi; néng do elicitor cang
cao sinh khéi t&€ bao cang giam. Day 1a diéu kién can thiét d€ ting s tich lity cac hop chét thit
cap trong nudi cay t& bao huyén pht.

Tt khoa: dinh ling, elicitor, nguon carbon, Polyscias fruticosa, t€ bao huyén phu

1  Daitvan deé

Pinh ldng con goi la cay Goi ca, Nam dwong lam, cé tén khoa hoc 1a Polyscias fruticosa (L.)
Harms, thudc ho Nhan sam (Araliaceae), la mot loai cay thudc da duoc duwa vao duoc dién Viét
Nam. Dinh lang la loai dwgc dan gian st dung rong rai lam thudc tang cuong sttc khoe va hoat
huyét dudng nao tur rat 1au [2]. Trong dinh lang co cac loai alkaloid, glucoside, saponin, flavonoid,
tanin, vitamin B1 va cac amino acid, trong d¢ lycine, cysteine va methionine la nhitng amino acid
khong thé thay thé duoc trong cay. Pinh ldng chita cac hop chat saponin twong tu nhu trong
nhan sam. Trong mdt s& truong hop, ré ct dinh lang dwoc thay thé cho nhan sim nhu mét nguyén
liéu dé tim & Viét Nam [6].

Vi nhiéu tac dung duoc ly da duoc chiing minh nén dinh ldng cang duwoc sit dung nhiéu
dé'lam thudc. Tuy nhién, ngudn nguyén liéu khong du dap ting nhu cau do thoi gian thu hoach
kha lau (it nhat tir 3 ndm tro 1én, cay trong cang lau ndm cang t6t), nang sudt thuwong thap, phu
thudc rat 1on vao diéu kién dat dai, khi hdu, mua vy, chi phi nhan cong va vat tu san xudt. Vi vay,

nhitng nghién cttu thu nhan hop chat thit cdp bang phuong phap nubi cay té bao cay dinh lang
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la linh viee nghién ctru rat dugc quan tam, hita hen tiém nang to 16n, gitup giai quyét viéc gia tang

sinh tong hop saponin.

Bén canh d6, nhiéu nghién cttu cho thady ham luong cac chét c6 hoat tinh sinh hoc tich lay
trong t€ bao thuc vat nudi cdy in vitro teong duwong hodc cao hon nhiéu Ian so vdi tich liy trong
cay ngoai tie nhién [10]. Thanh phan moi treong, diéu kién nudi cdy, cac tién chat hodc cac elicitor
trong moi treong nudi cdy t€ bao c6 anh hudng dén viéc tang hiéu suét tong hop cac chdt chuyén
héa thit cap, rt ngén thoi gian va giam chi phi san xuat so véi cay ngoai tu nhién.

Hién nay, cac nghién cttu vé nhan gidng in vitro cay dinh lang [3, 8], nudi cay t&€ bao huyén
pht [5] va nudi cay ré to [1] d& san xut saponin tir cdy dinh lang ciing da duoc thuc hién. Tuy
nhién, cac nghién ctru vé st dung elicitor trong qua trinh nu6i cdy t&€ bao cay dinh lang lai chua
duogc cong bé. Bai bao nay trinh bay cac két qua vé thiét 1ap nuoi cay t€ bao huyén phu tir mo
callus dinh lang (s liéu nudi cdy callus chuwa cong bd), anh huong cua ngudn carbon cling nhu
mot s0 elicitor 1én sinh triedng ctia t€ bao, 1am co sd cho viéc san xuat mot s6 hoat chat cé gia tri

duoc liéu sau nay.

2 Nguyén liéu va phuwong phap

21 Nguyén liéu

Nguyén liéu nghién cttu st dung trong cac thi nghiém 1a callus c6 ngudn gdc tl ré cay dinh
lang in vitro (Hinh 1).

Hinh 1. Callus c6 ngudn gdc tlt ré dinh lang sau 30 ngay nudi cdy
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2.2 Phwong phap

Nudi cdy tao callus

Ré non ctia cay in vitro dugc nudi cdy trén moi treong MS (Murashige va Skoog, 1962) c6
b6 sung NAA 2 mg/L két hop Kinetin (KIN) 0,5 mg/L, agar 0,8% va sucrose 3% dé€ tao callus.

Callus duogc cdy chuyén sau mdi 15 ngay (moi treong nuodi cdy nhie moi truong tao callus).

Mboi truong nudi cdy dugce diéu chinh pH dén 5,8 va khir trung ¢ 121°C (1 atm) trong
20 phut.

Nu6i cay té€ bao huyén phu

Dé xac dinh kha nang sinh trudng cua t€ bao huyén phu, 2 g callus 30 ngay tudi dugc nudi
trong 50 mL moi truong co ban MS long chita NAA 2 mg/L két hop véi KIN 0,5 mg/L va sucrose
3%. Kha nédng sinh truong cta t€ bao duoc xac dinh qua khéi luong twoi, khéi luwong kho va chi

s0 sinh truedong clia té€ bao.

Dé€ xac dinh anh huwong ctia nguon carbon 1én sinh trueong té€ bao, sucrose duoc thay thé

bang duong maltose va fructose véi cic nong dd 10-40 g/L.

Anh huong ctia céc elicitor 1én sinh triedng ctia t& bao huyén phii dwoc xéc dinh béng cach
bd sung dich chiét ndm men (YE) nong d6 1-5 g/L, salicylic acid (SA) néong dd 50-250 uM va
AgNOs 10-100 uM vao moi treong nudi cay o thoi diém ban dau; sau d6 danh gia kha nang sinh

trudng cta t&€ bao.

Té&bao huyén phti dwgc nudi cdy trong binh 250 mL trén may lac véi téc dd 120 vong/phit,
nhiét d¢ 25-27 °C, ceong do chiéu sang 2.000 lux, thoi gian chiéu sang 16 gio/ngay.

Xac dinh sinh khoi té bao

Tién hanh thu sinh khdi t& bao tir ngay nudi cay thit 2 dén ngay thtt 18 (2 ngay thu mau 1
lan) dé€ xac dinh khoi lwgng twoi va kho caa t€ bao. Khéi luong twoi: Dich té bao huyén phu dwgc
loc chan khong, rtra sach sinh khéi béng nudce cat 2-3 [an, can dé€ xac dinh khéi lugng twoi. Khoi
luwong kho: Khoi luong twoi cta t€ bao dugc sdy kho ¢ 50 °C dén khoi lwong khong doi, can dé
xéc dinh khoi lwong kho. Chi s6 sinh trieong: duoc tinh bang ty 1é gitta khdi luong twoi sau mot

thoi gian nudi cdy (g) va khdi luong twoi ltc dua vao nuéi cay (g).

Xw ly thong ké

Céc thi nghiém dwgc bd tri hoan toan ngau nhién. Mdi cong thikc thi nghiém goém 2 binh
va moi thi nghiém duoc 13p lai 3 Tan dé tinh trung binh. S§ liéu duoc xtt ly bang phuong phap
thong ké sinh hoc, phan tich one-way ANOVA béang Duncan’s test theo chuong trinh SPSS 22.0

v6i murc xac xudt c6 y nghia p < 0,05.
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3 K&t qua va thao luan
31  Sinh trudng cta t€ bao huyén phu

Két qua nghién cttu cho thiy pha lag cua t€ bao dinh lang rat dai (dén 6 ngay). Sau 6 ngay,
t¢ bao bat dau vao pha log, sinh truong tuong ddi nhanh. Pha log kéo dai trong khoang 10 ngay
va sinh khoi dat cee dai 6 ngay tht 16 véi 7,50 g khoi luong twoi (0,40 g khoi lwong kho) tang
3,75 lan so véi ltc bat dau nudi cay. Sau pha log, t&¢ bao chuyén sang pha suy vong, sinh khdi t&
bao chi con 7,33 g khéi lwong twoi (0,39 g khdi luong kho), khdng thay dugc pha can bang do chi
thodng qua (Bang 1, Hinh 2, Hinh 3). Ltic nay, dich t€ bao tir mau vang chuyén sang nau c6 thé

lién quan dén sy oxy hoa cac san pham phenol tiét ra trong qua trinh nuéi cdy boi cac enzyme

ngoai bao.
Bang 1. Tich lity sinh khéi ctia t€ bao dinh lang theo thoi gian nudi cdy
) Khéi lugng t&€ bao (g) ,
Thoi gian nuoi cay (ngay) Chi s6 sinh truéng
Twoi Khé
2 3,23¢ 0,27n 1,62
4 3,474 0,298 1,74
6 3,48de 0,29 1,74
8 4,094 0,30¢ 2,04
10 5,03¢ 0,34¢ 2,52
12 5,67%¢ 0,354 2,84
14 6,08 0,38¢ 3,04
16 7,502 0,402 3,75
18 7,33b 0,39 3,67

Ghi chii: Céc chir ci khac nhau trén cing mdt cdt chi sy sai khac ¢6 y nghia thong ké ctia cac trung binh mau

v6ip <0,05 (Duncan’s test). Ghi cht nay duoc st dung cho tat ca cac bang vé sau.

Hinh 2. T€ bao dinh lang sau 16 ngay nuodi cay 14c: trdi: sinh khéi twoi, phai: sinh khoi kho sau khi duoc
nghién min
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Hinh 3. Duong cong sinh trudng cta t€ bao dinh lang dwa theo chi s sinh truong

3.2 Anh huéng ctia nguén carbon Ién sinh tredng t& bao
Fructose

S6 liéu anh huodng cta fructose 1én sinh tredng cua t€ bao dinh lang danh gia ¢ 16 ngay
tudi duoc trinh bay ¢ Bang 2. C6 thé thdy rang fructose 1040 g/L khong thich hop cho viéc tich
laly sinh khéi t€ bao dinh lang; tat ca cac cong thire thi nghiém déu cho két qua thap hon doi
chiing 1a sucrose 3%. Khi thay thé sucrose bang fructose, ham luong fructose st dung cang nhiéu

thi sinh khéi t€ bao cang giam.

Maltose

Kha nang sinh trudong cua t€ bao dinh lang trong moi truong ¢6 bd sung maltose 10-40 g/L
sau 16 ngay nudi cay duoc trinh bay ¢ Bang 3. S6 liéu cho thdy maltose 1040 g/L khong thich
hop cho viéc tich lily sinh khéi ctia t& bao dinh lang, thdp hon so véi mau ddi chiing dwoc nudi &

mdi treong c6 chira sucrose 3%.

Bang 2. Anh hudng cta frucrose 1én sinh trieong ctia t& bao

Khdi lugng té€ bao (g)

Nong dd fructose (g/L) Chi s6 sinh trudng
Twoi Kho
bC 7,502 0,402 3,75
10 568" 0,360 2,84
20 4,43¢ 0,33° 2,23
30 3,264 0,29¢ 1,63
40 2,744 0,28¢ 1,37
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Bang 3. Anh huong ctia maltose 1én sinh trudng ctia t& bao

Khéi lugng t€ bao (g)

Nong do maltose (g/L) Chi s8 sinh truéng
Twoi Kho
bC 7,502 0,402 3,75
10 4,35¢ 0,26¢ 2,13
20 4,38¢ 0,29b¢ 2,19
30 4,75b> 0,312 2,38
40 4,37¢ 0,27b¢ 2,19

Nhu vay, qua nghién cttu anh huong cua nguon carbon 1én kha nang sinh treong cua té
bao huyén phu thi sucrose la ngudn carbon thich hop cho su sinh trudéng ctia t&€ bao dinh lang
hon fructose va maltose. Theo cac tai liéu da cong bo, sucrose dugc xem 1a nguodn carbon thich
hop nhét cho sinh truwong cua t€ bao thuc vat; nong do thuong dung khoang ttr 20 g/L dén 70 g/L.
Sucrose vira la nguon cung cdp nang lugng vira 1a mot thanh phan nguyén liéu trong sinh tong
hop cac chat tht cdp. Toc d tang trudong sinh khdi cua t&€ bao ludén ludn lién quan truc tiép véi

su tiéu thu sucrose [4].

3.3 Anh huéng ctia mét s elicitor 1én sinh truéng caa té bao huyén phu
Dich chiét nAm men

Kha nang tich 1ty sinh khoi cta t&€ bao dinh lang trong moi truong nudi cdy cd bo sung

dich chiét ndm men ¢ cac nong d6 khac nhau duoc trinh bay ¢ Bang 4.

Két qua cho thdy noéng d¢ dich chiét nAm men cé anh hudng 1én sy tich liy sinh khdi t€
bao. T€ bao dinh lang sinh tredng trong moi truong chita YE cham hon so véi d6i chiing khong
xt ly elicitor. Khi nong d¢ YE tang tir 1 g/L dén 5 g/L, khdi lugng t€ bao giam dan, thdp nhat ¢ 5
g/L dat 1,93 g tuoi (0,18 g kho). Nhu vay, su tich liy sinh khdi t&€ bao ty 1€ nghich véi nong d6 YE
bd sung vao moi treong nudi cay; nong do YE cang cao thi sinh khéi tich 1ty cang giam. Noi cach
khac, dich chiét ndm men tc ché su tich lay sinh khoi cua t€ bao dinh lang nuoi cay huyén phu
trong binh 250 mL.

Khi bd sung dich chiét ndm men 6 néng dd 1-2 g/L thi sinh khéi t& bao c6 mau nau va mot
s6 van con mau xanh ctia callus dua vao ltc dau nuoi cay lac. Tuy nhién, khi bd sung nong do 3-
5 g/L thi sinh kh6i c6 mau nau toan bd do si oxy hda cac san pham phenol tiét ra trong qua trinh
nudi cdy boi cac enzyme ngoai bao.

O cac mbi trwong khong bd sung elicitor, khéi luong tuoi trung binh dat 4,77 g va khdi
luwong kho trung binh dat 0,38 g. Sinh khoi thu dugc cac t€ bao nho min thi c6 mau vang nhat va
dang hat thi c6 mau xanh, xuat hién ré to. Nhu vay, s tich liiy sinh khdi t& bao trong moi truong

chtra elicitor giam so v6i mau d6i chiing khong bo sung elicitor.
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Bang 4. Anh hwong ctia dich chiét ndm men 1én sinh truong cta t& bao

) Khéi lugng t&€ bao (g) ’
Nong do YE (g/L) Chi s6 sinh trudng
Twoi Khoé
bC 4,772 0,382 2,39
1 2,65b 0,28° 1,32
2 2,00¢ 0,20¢ 1,00
3 1,95¢ 0,19¢ 0,98
4 1,94¢ 0,19¢ 0,97
5 1,93¢ 0,18¢ 0,97
Salicylic acid

Salicylic acid & cac nong do 50-250 UM duoc bd sung vao moi treong ltc bat dau nudi cdy
d€ khao sat kha nang sinh trudng ctia t& bao dinh lang sau 16 ngay. C6 thé thay trong cac moi
truong ¢6 nong do SA khéac nhau thi kha nang sinh trudng ctia nudi cdy t€ bao huyén phu dinh
lang la khac nhau (Bang 5). Nong d0 SA cang tang thi mau sinh khéi thu duoc ¢ mau nau tang
déan va luong sinh khéi ¢6 mau xanh giam dan do su oxy hda cac san pham phenol tiét ra trong
qué trinh nuoi cdy boi cac enzyme ngoai bao. O nong d6 SA 250 pM, sinh trudng ctia t& bao huyén
phu bi tec ché véi sinh khéi t& bao huyén phu thap nhat (khéi lwgng twoi trung binh chi con 2,91
g, khoi luong kho trung binh 1a 0,24 g).

AgNO:s

S6 liéu 0 Bang 6 cho thay trong moi truong cd nong do AgNOs khac nhau thi kha nang sinh trudng
ctia t€ bao huyén phu dinh lang khac nhau. Té€ bao dinh lang dugc bo sung AgNO310-100 pM sinh truedng
cham hon so v6i déi chiing. Sinh khéi t&'bao giam khi tang nong dd AgNOs. Sinh khdi tueoi giam 3,71-1,78 g
(0,29-0,19 g kho) so v6i déi chiing 4,77 g (0,38 g kho). Nong do cang tang thi t€ bao ¢ mau nau dam dan do

st oxy hoa cac san pham phenol tiét ra trong qua trinh nudi cdy boi cac enzyme ngoai bao.

Bang 5. Anh hudng cua salicylic acid 1én sinh trueong ctia t& bao

. Khéi lugng t€ bao (g)
Nong do SA (uM) Chi s8 sinh truéng
Tuwoi Kho
bC 4,772 0,382 2,39
50 3,570 0,30 1,78
100 3,530 0,29bc 1,18
150 3,32bc 0,27 1,66
200 3,24¢ 0,254 1,62
250 2,914 0,244 1,46
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Bang 6. Anh hwong ctia AgNOs 1én sinh tredng cua t& bao

Khéi lugng t&€ bao (g)

Nong do AgNOs (uM) Chi s8 sinh truéng
Twoi Khoé
bC 4,772 0,382 2,39
10 3,710 0,290 1,86
25 3,32b 0,26¢ 1,66
50 2,28¢ 0,234 1,14
75 2,15¢d 0,234 1,08
100 1,784 0,19¢ 0,89

Nhu vay, anh huong cia AgNOs1én kha nang sinh trudng cua t€ bao dinh ldng ciing giong
nhu anh hudng cta cac elicitor khac: khi nong d6 tang lén thi su sinh trueong cua t€ bao bi trc ché.
Trong qua trinh san xuat hgp chét thit cdp tit nudi cdy t€ bao thuc vat, elicitor thong thueong sé
lam giam qua trinh sinh trudng cta t&€ bao dong thoi tang cuong san xudt cac hop chat thi cap.
Trong nghién ctru cua ching t6i, trong moi treong c6 bd sung elicitor, sinh treong cuia té bao kém
hon so v6i déi chitng khoéng b6 sung elicitor: nong dé elicitor cang cao thi sy sinh trudng cta t&
bao cang giam. Két qua nay phut hop véi cac nghién cttu trude day vé sy tic ché cua elicitor 1én
sinh treong cta té€ bao thuc vat. Chéng han, cac elicitor nhu MeJA, Ag*, chitosan va dich chiét tt
nam (polysaccharide) 6 cdc nong do khac nhau déu tic ché sinh trudng cua té€ bao cay thong do
bac (Taxus chinensis) [11]. Thanh va cs. da stt dung MeJA d€ tong hop ginsenoside trong nuoi cdy
huyén phu t€ bao cua nhan sam trong biorector 5 L. Nhom tac gia tién hanh tham do b6 sung
MeJA & cac nong dd 50-400 uM vao moi treong nudi cdy; sau 25 ngay nudi cdy thu dwoc ham
luwong ginsenoside cao nhat & nong do 200 uM, cao gdp 2,2 lan so voi t&€ bao nuodi cdy khong bo
sung MeJA. Trong khi d6, sinh khéi twoi va sinh khoi kho cta té bao giam 1,06 va 1,10 lan so voi
t&€ bao nuoi cdy khong bo sung MeJA [9]. Két qua nghién cttu ctia Frankfater va cs. vé anh huong
ctia MeJA va SA 1én su tao thanh gossypol, 6-methoxygossypol va 6,6’-dimethoxygossypol trong
nuoi cay ré to cay bong vai (Gossypium barbadense) cho thdy MeJA c6 tac dung tic ché qua trinh

sinh treong caa té bao [7].

4  Kétluan

Moi treong MS long ¢6 bd sung NAA 2 mg/L va KIN 0,5 mg/L va sucrose 3% la t6t nhat
cho kha nang sinh trudng caa t€ bao dinh lang; sinh khoi t&€ bao tuoi dat 7,50 g (0,40 g khd) sau
16 ngay nuoi cdy. T4t ca cac loai elicitor st dung trong nghién ctru déu trc ché sy sinh trudng ctia
t& bao huyén phui: ndong do elicitor cang cao sinh khéi té' bao cang giam. Day la diéu kién can thiét

dé tang su tich 1ty cac hop chat th cap trong té bao.
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EFFECTS OF CARBON SOURCES AND ELICITORS
ON GROWTH OF POLYSCIAS FRUTICOSA (L.)
HARMS SUSPENSION CELLS
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! Department of Biology, University of Sciences, Hue University, 77 Nguyen Hue St., Hue, Vietnam
2Department of Science and Technology, Quang Nam, 54 Hung Vuong St., Quang Nam, Vietnam

Abstract. Polyscias fruticosa (L.) Harms is a valuable medicinal plant, widely used in folk
medicine. In this study, the effects of carbon sources and elicitors (yeast extract, salicylic acid,
and silver nitrate) on the growth of suspension cells were evaluated. The results indicated
that the optimal medium for growth of the cells was liquid MS supplemented with 2 mg/L
NAA, 0.5 mg/L Kinetin, and 3% sucrose, with fresh cell biomass reaching 7.50 g (0.40 g dry
weight) after 16 days of culture. All elicitors used in this study inhibited the cell growth. These
were necessary conditions for the accumulation of secondary substances in the suspension
cell culture.

Keywords: carbon source, elicitor, Polyscias fruticosa (L.) Harms, suspension cell



