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TOM TAT

Gai ma viwong (Tribulus terrestris L.) 12 10ai thao dwoc quy hiém, c6 tén trong Danh luc Po
thé gidi va diroc xép hang EN trong sdach Do Viet Nam. Trong bai bao nay, danh gid kha nang nay
mam cua hat Gai ma vieong & cde diéu kién thoi gian chiéu sang va méi trieong nudi cdy khac nhau.
Két qua nghién cizu cho thdy méi trieong % MS hodc % NHiNO; ¢6 t7 1é ndy mam cao nhdt, dat 93%
trong khodng 4 ngay. Khi két hop méi truong % MS va thoi gian chiéu sang 20 gio, hat Gai ma
viwong ndy mam 97%, thoi gian nay mam giam con 3 ngay. Nguwot lai, méi truong c6 ham lwong
dwong 18n 90 g/L hat Gai ma vwong khéng thé nay mam.

Tir khéa: méi truong nudi cdy; nay mam; in vitro; thoi gian chiéu sang; Tribulus
terrestris L.

1. Giéi thigu

Theo y hoc ¢b truyén, Gai ma vuong 1a mét trong nhitng loai duoc liéu duoc ding
trong chira cac bénh nhu: phong ngta, dau dau, dau mat do; ngoai ra con tri dau nhirc lung,
gilp bo than, hd tro diéu hoa sinh Ii & nit va cai thién tinh trang sinh 1i & nam gisi (Do, 2004).
Puoc sir dung vai s6 lwong 16n nhung ti 1€ sinh trudng ngoai tu nhién thip nén ¢ thoi diém
hién tai loai Gai ma vuong dang c6 nguy co tuyét ching. Tir nam 2007, sy suy giam ti 1€ Gai
ma vuong ngoai ty nhién da dugc cac nha khoa hoc ghi nhan va cha y, ching co tén trong
Danh luc Do thé gisi va Sach Po Viét Nam & hang nguy cap (Endangered) (Ministry of
Science and Technology, 2007; IUCN, 2020). Cay Gai ma vuong mang lai nhiéu gi4 tri cho
doi séng ciing nhu trong y hoc hién dai, chiing cung cap cac hoat chat sinh hoc véi nhiéu
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tiém ning ndi bat nhu: flavonoid, glycosid flavonol, saponin steroid va alkaloid. Bén canh
d6, hoat chat saponin tir dich chiét cua loai cay nay c6 kha ning chdng lai su stress oxy hoa
cua té bao (Phillips et al., 2006; Pandey et al., 2007; Hu & Yao., 2002; Perrone et al., 2005;
Zhang et al., 2005). Do d6 cac san pham st dung chiét xuat tir Gai ma vuong déu duoc khai
thac tir ty nhién, dan dén ngudn nguyén liéu nay ngay cang khan hiém.

Mic du, da duoc nhan gidng ngoai tu nhién nham cung cap nguyén liéu cho céc nganh
dugc pham, tuy nhién, qua trinh trong trot lai gap nhiéu han ché do hat Gai ma vuong nay
mam khéng déu ngoai ty nhién, cling nhu su phét trién va xam hai manh mé& tir nAm méc,
rép bdng va cac loai su, bénh hai khéc trong sudt thoi gian sinh treéng cua cay (Semerdjieva
et al. 2019; Masheva et al., 2011)

Ngay nay, nudi cdy md thuc vat duoc nghién ciru va phat trién rong réi dé nhan giéng
v tinh céc loai thuc vat c6 gid tri kinh té hay quy hiém dugc nhanh chong. Nham muyc dich
tim dugc thoi gian va moi trueong thich hop cho su nay mam cua hat Gai ma vuong, vi vay
ching tdi tién hanh “Nghién ciru anh huong cua thoi gian chiéu sang va méi trudng nudi cay
dén sy nay mam cua hat Gai ma vuong (Tribulus terrestris L.) trong diéu kién in vitro” dé xac
dinh duoc thoi gian chiéu sang va méi trudng dinh dudng thich hop cho su nay mam cua hat
Gai ma vuong trong diéu kién nudi ciy in vitro.

2. PDia diém, thoi gian va phwong phap nghién ciru
2.1. Dia diém va théi gian nghién ciu

- Dja diém thu mdu: tién hanh thu qua Gai ma vuong tai thon Lac Tri, x4 Pha Lac, huyén
Tuy Phong, tinh Binh Thuan.

- Thi nghiém in vitro: tién hanh & Phong Thi nghiém Sinh thai — Thyc vat (M203), Khoa
Sinh hoc, Trudng Pai hoc Su pham Thanh phé H6 Chi Minh.

- Thoi gian nghién cizu: Tir thang 9/2022 dén thang 4/2023.
2.2. Phwong phdp nghién ciru
2.2.1. Phuwong phdp vé trimg hat Gai ma vieong bang sodium hypochlorite

Lua chon céc hat chéc, con nguyén vo hat, khong bi ton thuong, tién hanh vo trung
theo cac budc: ngdm hat trong nudce xa phong 2-3 phdt; rira sach dudi voi nudce chay; khi
dua vao ti ciy: khir tring bé mat véi con 70° trong 30 gidy. Rira lai 5 1an véi nude cat da
hép v tring; ngdm va lic hat trong sodium hypochlorite 1% v&i thoi gian 13 1 phut; rira lai
5 1an v6i nude cat vo tring va tién hanh ciy mau (Le et al., 2022).

2.2.2. Anh hwong cua diéu kién chiéu sang va méi truong nudi cdy 1én sw ndy mam ciia hat
Gai ma vuwong

Nguyén liéu st dung la c4c hat chac cua cay Gai ma vuong da duoc boc vo va cay vao
cac mdi trudong dinh dudng, chiéu sang khac nhau (Bang 1, Bang 2).

Thi nghiém anh hudéng cia méi treong nudi cay gdm 10 nghiém thtc véi 10 loai moi
truong khac nhau duoc tién hanh dya trén anh huéng cua cac nguyén té khoang N, P, K va
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ham luong carbohydrate trong méi truong nudi cay dén giai doan nay mam & thuc vat.
(Tarmizi et al., 2023; Vu et al., 2020).
Bdng 1. B¢ tri thi nghiém dnh hweng ciia méi trieong nudi cdy 18n sw ndy mam cua hat

Nghiém thirc M&éi truong nudi cay Nghiém thirc M&bi trueong nudi cay
1 MS 6 Y KH2PO4
2 % MS 7 % KNO3; + %2 NH4sNO;
3 Yy MS 8 50g Puong
4 15 KNO3 9 70g Puong
5 Y2 NH4NO3 10 90g buong

Thi nghiém anh huong cua diéu kién chiéu sang gdm 6 nghiém thirc vai 6 thoi gian
sang khéc nhau, nudi cay trén moi truong % MS do ti Ié nay mam trén méi truong nay la toi
wu nhat.

Bdng 2. B6 tri thi nghiém danh hwong cua thoi gian chiéu sang 1&n sir ndy mam cua hat

Nghiém thirc MB&bi truong nudi cay Nghiém thirc Theoi gian chiéu sang
11 10 gio sang 14 16 gio sang
12 12 gio sang 15 18 gio sang
13 14 gio sang 16 20 gio sang

MJdi nghiém thirc khao sat 10 hat, I3p lai 3 1an. Theo ddi cac nghiém thic trong 4 tuan.
Nubi cdy & nhiét do 25°C + 2°C, do 4m 55% + 10%, cudng do chiéu sang 2.000 lux + 200
lux. Mét sé chi tiéu theo ddi theo Phi (2012):

- Ti 18 nhiém = (2 s6 mau nhiém / £ s6 mau theo déi) x 100 (%)

- Ti lé séng = (= s6 mau sdng / = s6 mau theo ddi) x 100 (%)

- Thoi gian nay mam = 3 sé ngay nay mam / ¥ sé mau theo ddi (ngay)

- Ti 16 nay mam = (X s6 miu nay mam /¥ s mau theo ddi) x 100 (%).
2.2.3. Phuong phdp xir |i s6 liéu

Dung toan thong ké dé xir 1i cac s6 liéu thu duoc va tng dung théng ké toan hoc trong
sinh hoc theo Chu (2011), st dung phan mém Excel 2016 va Statgraphics plus 3.0 dé xir li
s6 liéu thu duge.
3. Két qua vathao luan
3.1. Anh hwéng ciia méi trwong nudi cdy 1én sw ndy mam loai Gai ma vwong (Tribulus
terrestris L.)

Anh huéng ctua méi truong nudi cy 1én ti 18 va thoi gian nay mam cdy Gai ma vuong
duoc trinh bay trong Bang 3.
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Bdang 3. Anh hweng ciia méi trrong nudi cay |18n ti 1é séng va sé ngay nay mam cua hat

Nghiém thirc Ti 1é nay mam (%) S6 ngay nay mam (ngay)
NT1 (MS) 735 + 44 5,139+ 0,97
NT2 (% MS) 93! + 25 4,00° £ 0,79
NT3 (Ya MS) 7604 + 43 6,23¢+ 0,97
NT4 (% KNOs) 73 + 44 5,530 + 1,04
NT5 (%2 NH4NO3) 939+ 25 4,03 + 1,07
NT6 (% KH.PO) 90% + 30 4,50° + 1,25
NT7 (%2 KNO3 + % NHsNO3) 60° + 49 6,67¢+ 0,99
NTS$ (50g dwong) 80% + 40 5,474 + 1,07
NT9 (70g dudng) 002+ 0 0,002 % 0,00
NT10 (90g dwing) 00°+0 0,00° + 0,00

*Ghi chl: a<b<c<d<e theo cét khdc nhau, cé dé tin cdy mic 95%, kiém dinh LSD
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~ Hinh 1. Anh hwdng cua moi truong nudi cdy ‘
den kha nang nay mam cua hat Gai ma vuong sau 4 tudn
A. Hat khong ndy mam (mdi trudng bo sung 90g sucrose)
) B. Hat ndy mam binh thuong (moi truong 72 KH2POy4)

Tu két qua nghién ctru c6 thé thay thanh phan va ham lugng khoang trong méi truong
nudi cay c6 anh hudng rd rét dbi véi qua trinh nay mam cua hat Gai ma vuong.

Ti 1& hat nay mam & nhitng méi trudng c6 ndng do cac chat dinh dudng khac nhau da
duoc chirng minh 1a ¢6 su khac biét rd rét va c6 ¥ nghia thong ké. Dang chii y, trong moi
truong nudi cay c6 ham luong duong cao hoic rat cao nhu NT9 (70g dudng) va NT10 (90g
duong) qué trinh ndy mam gan nhu khong xay ra. Diéu ndy cé thé dugc giai thich 1a do
nhitng méi trudng nay c6 chira ndng do chét tan qua cao, khién cho nudc tir moi truong
khéng thé tac dong dén hat khd, tir ¢6 anh huong dén kha niang truong nuwdc nay mam cia
hat. Hat Gai ma vuwong doi hoi mot luong nudce 16n dé co thé hoat héa cac enzyme nham phé
v trang thai ngu va nit nanh. Viéc nudi cay trong méi trudng c6 ham luong dudng cao di
tao mot sy chénh léch 16n vé 4p suat tham thau gitra hat va méi truong, tir d6 gay tré ngai
dang ké dén kha ning hap thu nuéc cia hat mam. Cu thé, hat Gai ma vuong khong thé nay
mam khi néng do chat tan cao hon gip 2 dén 3 1an ndng d6 co trong moi trudng nudi cay
chuan (méi truong MS). Tuy nhién, ¢ liéu luong ting dudng vira phai nhu 50g duong (NT8)
hat van hap thu dugc nuéc, du vay ti 16 nay mam cling chi & mirc 80%. C6 thé thay, & nghiém
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thire ndy, su chénh léch ap suat tham thau van ¢ anh huéng nhét dinh dén kha ning trao doi
ion khoang va carbohydrate ciia hat mam.

Viéc thay d6i ham lwong cac chat khoang thanh phan co6 trong méi trudng nudi ciy
cling anh hudng dang ké dén kha ning nay mam cua hat. Cac méi truong c6 nong do cac
khoang chit tang 1én hoic giam xudng nhiéu hon nhu cau can thiét da khién ti 1& nay mam
& cay chi dat mirc twong ddi (tir khoang 60-77%, NT 1, 3, 4, 7). Trong d6, nghiém thuc giam
cuing IGc mét nira lwgng KNO3 va NHsNO3 cho két qua thap nhat (khoang 60%). Mat khac,
& nhirng moi truong ¢6 ham luogng khodng giam & muc vira phai, hat cdy Gai ma vuong vira
hap thu duoc nudc vira trao doi chat dé tong hop cac hormone can thiét cho qué trinh sinh
trudng nay mam tét hon, vi vay dat ti 16 nay mam cao hon (tir 90-93%, NT 2, 5, 6).

A s B Jm, C BELLL T

% f‘r o °

E 1em F I em G L& H 1 cm

I loml ] 1em

]

Hinh 2. Hinh thadi cdy con Gai ma viwong
& cdc dieu kién méi truong nudi cay khac nhau sau 2 tuan
*Chu thich A: MS, B: %2 MS, C: ¥ MS, D: %2 KNOs, E: %2 NH4NO3, F: %2 KH2PO,,
G: % KNO3z + %2 NHiNOs, H: 50g duwong, I: 70g dwong, J: 90g dwong
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Theo théng k&, cling véi ti 1& nay mam, téc do nay mam cua hat dat thoi gian nhanh
nhit & cac moi trudng da giam ham luong khoang xudng muac phi hop. Cu thé, khi giam
téng ham lugng khoang trong moi trudng xudng con Y2 MS (NT2) thi hat dat téc do nay
mam nhanh nhat (4,00 ngay). Ngoai ra, & NT5 ham luong nitrogen dugc giam (giam %
NH4NO3) tré nén phi hop vai nhu cau dinh dudng, cho phép hat nay mam trong thoi gian
tuwong dbi nhanh (4,03 ngay). O cac méi trudng con lai, tiy theo loai khoang nudi cdy duoc
tang giam khac nhau ciing dan dén thoi gian nay mam khéc nhau. Thoi gian nay mam lau
nhat khoang 6,67 ngay (NT7).

Hat Gai ma vurong nay mam tét va nhanh nhat trong diéu kién méi trudng % MS va
giam % NHsNOs. Trong nudi cdy md, hién tuong ti 1& nay mam cao khi giam ham luong
khoang da luong hodc dudng trong moéi trudng 1a kha phé bién. O nhitng méi trudng c6 ndng
d6 khoang giam thi ti I¢ nay mam ciing gia tang. Két qua nay twong ty véi bao céo cua Li va
ddng tac gia khi cho ring méi truong ¥ MS va ¥. MS thich hop cho nay mam & cay
Paphiopedilum concolor (Li et al., 2016). Di vai loai Paphiopedilum wardii, sy nay mam
trén moi truong MS ciing thip hon déng ké so voi méi trudong ¥2 MS (Zeng et al., 2012). Khi
giam nong d6 khoang da lwong va duong khién cho hat dé hap thy nudc thuan loi cho qué
trinh nay mam va phét trién caa nhiéu loai thuc vat. Chinh vi vay, viéc nghién ctru xac dinh
nong d6 dudng va mudi phi hop dbi véi ting loai cay c¢6 ¥ nghia vo cling quan trong.

3.2. Anh hwong cia thei gian chiéu sang 18n sw ndéy mam loai Gai ma viwong (Tribulus
terrestris L.)

Cac yéu tb phi sinh hoc nhu do am, nhiét d6, anh sang hay néng do oxy déu c6 anh
huong nhat dinh dén sy nay mam. Tuy nhién, trong cac yéu t nay, anh sang dugc xem la
nhan t6 c6 anh hudng manh nhat déi véi sw nay mam cua hat, dic biét 1a ngay sau khi thu
hoach va giam dan theo tudi cua hat (Joel et al. 2016). Phan tng nay mam cua hat ¢ hang
tram loai di dwoc nghién ciru va xac dinh 12 bi kich thich bai quang chu ki (anh sang va téi),
mot nira s6 loai nghién ciru ¢6 phan tng véi anh sang (Vu et al., 2007).

Ti 18 nay mam va thoi gian nay mam cua hat loai Gai ma virong trong cac diéu kién thoi
gian chiéu sang khac nhau duoc ghi nhan lai véi két qua dugc trinh bay trong Bang 4 dudi day.

Bdang 4. T/ 1¢ ndy mam va thoi gian nay mam cua hat loai Gai ma vieong
trong cdc diéu kién thoi gian chiéu sang khdc nhau trong diéu kién in vitro

Nghiem thiic Ti I¢ nay mam caa hat Thoi gian nﬁ}/ mam cia hat
(%) (ngay)
(NT11) 10 gio sang 730+ 44 5,10° + 0,66
(NT12) 12 gio séng 83 + 37 4,379+ 1,13
(NT13) 14 gior sang 80% + 41 3,979 + 1,27
(NT14) 16 gior sang 86% + 34 3,60 + 0,67
(NT15) 18 gior sang 93" + 25 3,43% + 0,50
(NT16) 20 gior sang 97"+ 18 3,00° + 0,64

*Ghi chl: a<b<c<d<e theo cét khdc nhau, cé dé tin cdy mic 95%, kiém dinh LSD
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Ti 1é nay mam cua hat Gai ma vuong trong cac thoi gian chiéu sang khac nhau duoc
ghi nhan 1a c6 su khac biét nhat dinh gitra mot s6 nghiém thac. Cu thé, ti 18 nay mam caa
hat ti Ié thuan véi thoi gian chiéu sang, viéc tang thoi gian tir 10 gio dén 20 gid chiéu sang
lién tuc da 1am ting ti 16 ndy mam cua hat tir 73% 1én dén 97% va tuy vao tirng khoang thoi
gian ma dat mot ti 1& cu thé. Két qua xu If thong ké cho thdy c6 3 nhdm ti 1é nay mam, nhém
1 1a nghiém thuc c6 ti 16 nay mam thap nhat, chi dat 73% (NT11), nhém 2 gdm céc nghiém
thirc c6 ti 1é nay mam khoang 83% (bao gom NT12, NT13 va NT14) va nhom 3 la céc
nghiém thirc c6 ti 16 nay mam gan nhu t6i da (bao géom NT15 va NT16).

C6 thé thy, ddi vai thoi gian chiéu sang thong thuong (12-16 gid), cac hat phat trién
mot cach binh thuong va dat ti 1é nay mam tuong dbi. Trong khi giam thoi gian chiéu sang
xudng 10 gid hat cho ti 1¢ nay mam thap nhat (khoang 73%) va khi tang thoi gian chiéu sang
(18-20 gid sang) hat dat ti 16 nay mam cao nhat (93%-97%). Piéu nay c6 thé duoc giai thich
la do thai gian chiéu sang khi giam va ting da 1am anh huong dén qua trinh ho hip cua hat,
dong thoi trong sudt thai gian chiéu sang cac phan @ng sinh hoa lién tyuc dién ra, tao ning
lwong dé hat nay mam. Nhu vay, thoi gian chiéu sang di tac dong dén ti 16 nay mam cua hat
Gai ma vuong.

A Jem, B L C Lo

D 1 cm E 1 cm F em

Hinh 3. Hinh thadi cdy con Gai ma vuwong
& cdc dieu kién chiéu sang khac nhau sau 2 tuan nudi cay
*Chu thich A: 10 gio sang, B: 12 gio sang,
C:14 gio séng, D:16 gio séng, E: 18 gio sang, F: 20 gio sdng
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Thoi gian nay mam cua hat Gai ma vuong trong cac diéu kién thoi gian chiéu sang
khac nhau dugc ghi nhan lai di c6 su khac biét giita cac nghiém thuc. Cuy thé, khi ting thoi
gian chiéu sang Ién (tir 10 gid sang 1én 20 gio sang) thi sé ngay nay mam caa hat giam xudng
(tir 5,1 ngay con 3 ngay). Su anh hudng khéc biét vé thoi gian nay mam cua cac nghiém thirc
cach nhau 2 gio chiéu sang van chua duoc thé hién rd rang, chi c6 ¢ nghiém thic 10 gio
sang so vai 12 gio sang la co su khac biét ro rét. Su khac biét rd rang dugc ghi nhan & cac
nghiém thirc cach nhau 4 gio sang. Nhu véy, khi ting hodc giam thoi gian chiéu sang (ting,
giam 4 gio sang) thi da anh hudng dén thoi gian nay mam cia hat (nhanh hoic cham hon)
mot cach ro rét.

Sy anh huang cua thoi gian chiéu sang dén qué trinh nay mam cua cay da duoc giai
thich trén nhiéu nghién ctru. Co ché diéu khién cta anh sang dén sy nay mam cua hat twong
tu nhu diéu khién quéa trinh hinh thanh sic té & qua va 14, su ra hoa va kéo dai than (Vu et
al., 2007). Sic t6 phytochrome trong hat c6 vai trd diéu khién qua trinh nay mam,
phytochrome 1a phan tir protein ciu tao bai hai thanh phan gém chudi polypeptide gin voi
mot phan tir hap thu anh sang (chromophore). O thuc vat bac cao, chromophore I chudi cac
vong tetrapyrrole hay con goi 1a phytochromobilin, chiing ton tai ¢ hai dang la cis (Pr) va
trans (Pfr). Trong do, trans 1a dang c6 hoat tinh sinh hoc va anh sang la yéu t6 gitp chuyén
d6i dang cis thanh trans. O trang thai trans, phytochromobilin c6 kha niang lam thay di thé
dién hoa, ting tinh thAm cua mang, giai phong enzyme céc lién két, 1am ting cac qua trinh
sinh Ii va nay mam (Khuong et al., 2018). C6 thé thay, 4nh sang chuyén hoé céc hoat dong
cua sic té quang hop dan dén thay déi cac hoat dong sinh 1i trong hat mam, diéu nay kich
thich qua trinh nay mam dién ra. Ngoai ra, cac thanh phan trong anh sang c6 kha niang hoat
hoa va kich thich cac phan genome cé céc gen kich thich tong hop enzyme can thiét cho qué
trinh nay mam. D4i voi loai Gai ma vuong, trong diéu kién thoi gian chiéu sang cang dai,
cac enzyme va hormone sinh trudng can thiét cho qué trinh nay mam duoc chuyén hoéa véi
lwong cang 16n nén ti 1& va thoi gian nay mam cang cao, nghiém thtc chiéu sang thoi gian
dai nhat 12 20 gio sang (NT16) dat ti Ié nay mam 1a 97%, thoi gian nay mam 1a 3,00 ngay.

Vi thoi gian chiéu sang thong thuong (12 gio), sé ngdy nay mam trung binh la 4,37
ngay. Két qua nay twong tu voi két qua cua Le va cong sy (2022) da ghi nhan trong diéu
kién chiéu sang 12 gio, khong sir dung hormone, sé ngay nay mam trung binh cua hat Gai
ma vuong 13 4,38 ngay (Le et al., 2022). Nhu vay, voi diéu kién thoi gian chiéu sang 10 gio
sang — giam di 2 gio chiéu sang so véi thong thudng — da 1am cho hat nay mam cham hon,
con trong cac didu kién tang thoi gian chiéu sang nhiéu hon so véi thong thuong (14 gio
sang dén 20 gio sang), da giup cho hat ndy mam nhanh hon va thoi gian chiéu sang 1i tuéng
nhét cho hat Gai ma vuong 1a 20 gio.

4.  Kétluan

Viéc diéu chinh thoi gian chiéu sang va thanh phan khoang cia mdi truong nudi cy

da c6 anh huang nhit dinh 18n kha nang nay mam caa hat Gai ma vuong (Tribulus terrestris
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L.) trong diéu kién in vitro. Cy Gai ma vuong dugc nudi cdy trén mdi truong % MS va moi
truong MS ¢6 ham lwong NH4NOz giam % cho ti 1& nay mam tét. Khi két hop moi truong ¥
MS véi gian chiéu sang 20 gio cay dat ti 16 nay mam téi da va thoi gian nay mam ngan nhat.
Cac nghién ciru tiép theo can phdi hop gitta hormone sinh truéng thuc vat véi mai trudng
nudi cdy va ché do chiéu sang khac nhau dé sy ting truong cua loai Gai ma vuong dat két
qua tbi wu. Nghién ctru tach chiét hoat chit tirng bo phan cua cay tir d6 c6 thé lya chon mai
truong thich hop dé thu hoat chat mong muén.

% Tuyén bé vé quyén lgi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

TAI LIEU THAM KHAO

Bui, T. V. (2000). Sinh li thuc vat dai cuong [General plant physiology]. Ho Chi Minh City National
University Publishing House.

Chu, V. M. (2009). Tin hoc trong cong nghe sinh hoc [Informatics in biotechnology]. Vietnam
Educational Publishing House.

Do, T. L. (2004). Nhung cay thuoc va vi thuoc Viet Nam [Vietnamese medicinal plants and herbs].
Medical Publishing House.

Hu, K., & Yao, X. (2002). Protodioscin (NSC-698 796): its spectrum of cytotoxicity against sixty
human cancer cell lines in an anticancer drug screen panel. Planta medica, 68(04), 297-301.

Joel, F., Claudia, G-S., & Enrique, J. (2016). Effect of light on seed germination and seedling shape
of succulent species from Mexico.Journal of Plant Ecology, 9, 174-179.
http://doi.org/10.1093/jpe/rtv046

Khuong, T. T. H., Le, T. V. A. & Tran, K. V. (2018). Giao trinh sinh ly thuc vat [Plant Physiology
Textbook]. Science and Technology Publishing House.

Le,N.T.N., Tran, T. T. T., Hoang, T. M. N,, Vo, N. T. A, Tran, T. T. L., & Quach, V. T. E. (2022).
Nghien cuu anh huong cuaa chat dieu hoa tang truong thuc vat IBA and BA den kha nang nay
mam cua hat Gai ma vuong (Tribulus terrertris L.) trong dieu Kien in vitro [Study on the effects
of growth regulators IBA and BA on the germination ability of Tribulus terrertris L. seeds in
vitro]. Ho Chi Minh City University of Education Journal of Science, 19(12), 2076-2089.
https://doi.org/10.54607/hcmue.js.19.12.3558(2022)

Li, X., Huang, C., Song, Q., Zhou, J., Wang, X., Qu, T., Ting, T., Huang, F., & Bu, Z. (2016). In
vitro asymbiotic germination and propagation of Paphiopedilum concolor (Lindl.) Pfitz. Plant
Science Journal, 34(1), 127-134.

Masheva, S., Yankova, V., Markova, D., Boteva, H., & Dincheva, T. (2011). Diseases and pests on
Tribulus Terrestris L.-wild growing plant and semi-crop. Biotechnology & Biotechnological
Equipment, 25(2), 2391-2393. http://doi.org/10.5504/BBEQ.2011.0042

Ministry of Science and Technology. (2007). Sach Do Viet Nam [Vietnam's Red Data Book].
Publishing House for Science and Technology.

227



Tap chi Khoa hoc Trwong DPHSP TPHCM Qudch Vin Toan Em va tgk

Pandey, R., Shankar, B. S., & Sainis, K. B. (2007). Tribulus terrestris. Fruit Extract Protects Against
Oxidative Stress-Induced Apoptosis. Pharmaceutical Biology, 45(8), 619-625.

Perrone, A., Plaza, A., Bloise, E., Nigro, P., Hamed, A. I., Belisario, M. A., Pizza, C., & Piacente, S.
(2005). Cytotoxic Furostanol Saponins and a Megastigmane Glucoside from Tribulus p
arvispinus. Journal of natural products, 68(10), 1549-1553.
https://doi.org/10.1021/np0502138

Phi, T. C. M. (2012). Nghien cuu nhan nhanh in vitro loai Lan Kim tuyen (Anoectochilus setaceus
blume) nham bao ton nguon duoc lieu quy [Research on rapid in vitro multiplication of
Anoectochilus setaceus blume to preserve precious medicinal resources]. [MSc Thesis:
Biology, University of Natural Sciences, Ha Noi National University].

Phillips, O. A., Mathew, K. T., & Oriowo, M. A. (2006). Antihypertensive and vasodilator effects of
methanolic and aqueous extracts of Tribulus terrestris in rats. Journal of
ethnopharmacology, 104(3), 351-355. https://doi.org/10.1016/j.jep.2005.09.027

Roland, C. (2020). Tribulus terrestris. The IUCN Red List of Threatened Species, 2020, Article
e.T203497A84011807. https://doi.org/10.2305/IUCN.UK.2020-
3.RLTS.T203497A84011807.en

Semerdjieva, I. B., & Zheljazkov, V. D. (2019). Chemical constituents, biological properties, and
uses of Tribulus terrestris: A Review. Natural Product Communications, 14(8).
https://doi.org/10.1177/1934578X19868394

Tarmizi, N. H. A., Ja’afar, N. M., Dolhaji, N. H., & Latif, P. A. (2023). Effect of Different Sucrose
Concentration on In Vitro Germination of Rice (Oryza sativa L.) cv. MR269. International
Journal of Advanced Agriculture and Food Technology, 4(1), Article 46. https://amcs-
press.com/index.php/ijafat/article/view/46

Vu, H. S., Nguyen, T. X., Nguyen, T. H., Duong, T. N. A., Nguyen, M. T., Nguyen, D. P,
& Phan, T. H. (2020). Nghien cuu qua trinh tao cu cua Rehmannia glutinosa (Gaertn.) Libosch
[Research on the tuber formation process of Rehmannia glutinosa (Gaertn.) Libosch]. Vietnam
Journal of Biotechnology, 18(3), 507-516. https://doi.org/10.15625/1811-4989/18/3/15713

Vu, V. L. (2007). San xuat giong va cong nghe hat giong [Seed production and seed technology].
University of Agriculture.

Zeng, S., Wu, K., da Silva, J. A. T., Zhang, J., Chen, Z., Xia, N., & Duan, J. (2012). Asymbiotic seed
germination, seedling development and reintroduction of Paphiopedilum wardii Sumerh., an
endangered terrestrial orchid. Scientia Horticulturae, 138, 198-2009.
http://dx.doi.org/10.1016/j.scienta.2012.02.026

Zhang, J. D., Xu, Z., Cao, Y. B., Chen, H. S., Yan, L., An, M. M., Gao, P. H., Wang, Z., Jia, X. M.,
& Jiang, Y. Y. (2006). Antifungal activities and action mechanisms of compounds from
Tribulus terrestris L. Journal of ethnopharmacology, 103(1), 76-84.
https://doi.org/10.1016/j.jep.2005.07.006

228



Tap chi Khoa hoc Trwéng DPHSP TPHCM Tip 21, 86 2 (2024): 219-229

A STUDY ON THE EFFECTS OF LIGHTING TIME AND CULTURED MEDIUM
ON GERMINATION OF Tribulus terrestris L. SEEDS IN VITRO
Quach Van Toan Em®, Thai Lam Ngoc Bao Tram,
Tran Thanh Thuc, Hoang Thi My Ngoc, Tran Thi Tuong Linh
Ho Chi Minh City University of Education, Vietnam

*Corresponding author: Quach Van Toan Em — Email: emgvt@hcmue.edu.vn
Received: November 02, 2023; Revised: February 23, 2024; Accepted: February 26, 2024

ABSTRACT

Tribulus terrestris L. is a rare medicinal herb, listed in the IUCN Red List of Threatened
Species and ranked EN in the Vietnam Red Book. In this study, we evaluated the germination of
Tribulus terrestris seeds under different lighting conditions and cultured medium. Research results
show that the cultured environments with %2 MS or ¥ NHiNO; have the highest survival rate,
reaching 93% in about four days. When combining ¥2 MS medium and 20-hour lighting time, 97%
of tribulus terrestris seeds are stable, and the incubation time is three days. On the contrary, in a
medium with sugar content up to 90 g/L, Tribulus terrestris seeds cannot germinate.

Keywords: cultured medium; germination; in vitro; lighting time; Tribulus terrestris L.
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