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Establishment of callus culture system of Tribulus terrestris and determination of
total flavonoid glycosides

DAI Ying, YANG Shi-hai
College of Chinese Medicinal Materials, Jilin Agricultural University, Changchun 130118, China

Abstract: Objective To establish the callus culture system of Tribulus terrestris and investigate the contents of the total flavonoid
glycosides in its seeds, whole herb, and callus. Methods By using the orthogonal test design, different explants, the effects of culture
medium, light condition, suitable hormones, and their ratio on callus induction and proliferation were studied. Callus culture system of
T. terrestris was determined and the total flavonoid glycosides of its seeds, whole herb, and callus were detected. Results The stems
of T. terrestris were used as the experimental materials. The optimal medium for the callus induction was MS +2,4-D 0.5 mg/L + 6-BA
0.1 mg/L, with temperature of 25 ‘C and darkness of 24 h/d. The optimal medium for callus differentiation was MS +2,4-D 1.0 mg/L + 6-BA
0.2 mg/L + ZT 1.0 mg/L, with light of 12 h/d, pH of 6.2, and subculture cycle of 35 d. The total flavonoid glycosides in the seeds,
whole herb, and callus of T. terrestris were 1.46%, 2.01%, and 5.22%. Conclusion Callus induced by tissue culture technique are soft,
luster, and transparent, which are suitable for establishing the stable and efficient callus culture system of 7. terrestris. The total
flavonoid glycosides in callus are more than those in the seeds and whole herb.
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Table 1 Effects of different treatments on germination and

contamination rates of seeds

WEBRT5VE KBER KB R KRR %

ANERB 01%THK 2 min 98.5 15.7
4 min 94.8 16.7

8 min 89.3 20.1

12 min 453 6.0

20 min 12.0 3.9

FILFNRE 75% LT 55 45.9 100.0
10s 10.4 100.0

155 5.4 96.3

20s 2.7 45.7

ToHK 86.7 100.0

IEH, AR 15 s B RIER, R IF I A,
FITLLIERE 75% L BEAE 3 10 s. 25 B3 HT, SR pes
TG B P IR~ A B4 A A 3 23R R S5 75% Lk
P10 s, JoRKUESEWTRIK Sy, BEREAYR
DT 1/2 MS [ 4kEs 725k,
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Fig. 1 Effect of different explants on callus induction of 7.

terrestris
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Fig. 2 Effect of different media on callus induction of T

terrestris stems
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Fig.3 Effect of different temperature on callus induction of
T. terrestris
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35 CHF, AALUE SRR TR, JF BB i
LEOAS G, HAEMTS. FTLL 25 ChiESHER
A AR AR TR L
3.24 MEYEKWITRITRE T HURIOS
AR TP KRR, HTH a4 208 s
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TR NS S IR L K oM ik
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Fig. 4 Effect of 2,4-D and 6-BA on callus induction of 7.

terrestris

R2 TRFRELEMAGAHALFSHFME (X+s5, n=3)
Table 2

induction of 7. terrestris (x £ s Jn= 3)

W /(mgL ")

Effect of different hormone ratios on callus

2159 24D S BA FHFEH/%
1 0.30 0.05 54.63+0.85 g
2 0.30 0.10 73.52+1.16d
3 0.30 0.20 75.37+1.70 cd
4 0.50 0.05 86.67+2.00 b
5 0.50 0.10 93.15£1.39a
6 0.50 0.20 77.04+0.85¢
7 1.00 0.05 70.37+£0.85 ¢
8 1.00 0.10 60.00+£2.00 f
9 1.00 0.20 44.08+1.40 h

AN[F)FRER R B 1H) 22 5 {2 3% P<<0.05, R[]

Different letters mean significant difference, P < 0.05, same as below

WIHERK B R TSR, f2m TR 4 i) 5 24,
HETAMEAEN Y S R 55 5 IR
Eb 4 2,4-D 0.5 mg/L+6-BA 0.10 mg/L, #£%E @il
AE SR m, AF] 93.15%, HELHREH] 2,4-D
A 6-BA 5 FH G, B2 kitstt AL,
FU sy, GG AR, R R A
LRSI BERI L. B SPSS 17.0 43#T, 25 5
M5 HABA N AAFAER B35 22 7 (P<0.0D).

33 EBRBGHAAEFEREIRML

330 OLMAAER ALK RN LR &IE
BAE SR LI AT, (HEE @412
IICFIRAARE P Erk, RIDGIAAEAH, @imdl
ZUER AR AEAR 0 SRR . EHE5T,
SEEAR ' B S T 5 0 ' i A ) Bl 2R 40 ot 1)
AR, R TAEA T, KRS
2503 cm’ (R1/NE, 50T MS+2,4-D 1.0 mg/L+6-BA
0.2 mg/L+ZT 1.0 mg/L &R FREED, 25 C,
pH1H 6.2, W& 24 h/d B5R55%. 24 h/d Y1595, 12h/d
FEREFE 3 MOGISRAE, R 0.5 g0 SRR 3 41

AT, 35 d JEE UL E, WIE S,
10

IS
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24 h/d W5 H5 97 12 h/d JekGF%
5 FREIGERATE X R A GELRIEKEFIT
Fig. 5 Effects of different light time on growth of T.

terrestris callus
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WK s fros, BT 24 hd BER R R A IR
K, AMRICIEES AR A KT, @A
WK EMAD, JFHMEBEERIET; 24 hd 6k
FREC I B IR A I WA B I Sz, R
AR TOEIR I I A IR, RE R AR iR B
g o3k, ALK A AR B AR
12 h/d Jessgent, @ipdlaVERAR S ietE, Bk
arh, WURIATEAS, WK EILE] 7.63 g.

33.2  AHURIIAT pH E R AHSUM K 45
Bl 0.5 g AAGLHLERIT MS+2,4-D 1.0 mg/L-+6-BA
0.2 mg/L+ZT 1.0 mg/L [F[E A FRIEH, &7, 14,
21, 28, 35, 42, 49 d 4k 1 X, %5 1~7 4 &
B pH{HE 5.2 58, 62, 6.8, 7.2. 7.8, 82, %'y 1~
74, 25 C. 12 h/d YekEgR, WA RIS IR pH
RN R A I IR, S5 R 6. IR 6 7]
A, GRACHIAE 7~21 d I, @418 K ggE o
R, DR 21~35 d A S KR,
WAL R RS HA R, 35 d WK ELE
7.59 g; 35~49d, HAREUALIERIE, HEK
AR, AXEE 35 d KT 0.4 ¢ Ay, JH @M
HAZWHL, LRk, SfafEibAk, Hi3s
d AT I AR AR A . Al i K
HE pH (EIG IS8 K5, pH (/T 5.2 81
KT 7.8 #HART@OGHANERKEE, @mliHs
FEEM L pH{H N 6.2 I, MK ER KN 725 g,
AR R, [ SSIRIEREFRAEIE T
ML

333 W FRALBCRTEE PR DL AL PR R SR
A, ECHIE A MS FEFRIE, iE$E 2,4-D. 6-BA.
ZT PRI IEAZ B F AT IEAS RS, L MS, CR
NI EE MS 55 9R0E) X, REEERRE 0.5 g,
REAHBE 3 41°FAT, WRE 25 °C, pH MH 6.2, 12 h/d
JeRi 7R, 35d Rl @A K E, SR NE 3.

on
g -+ pH1H
%, - A

k7|

B 6 AREKEEF pH EXNRREAGHLIEK ST
Fig. 6 Effects of different culture periods and pH values on

growth of T. terrestris callus

*3 TREIMHEEHERGELIEKENTIN (X£5 ,n=3)
Table 3 Effect of different hormone ratios on growth of 7.

terrestris callus (x £s = n=3)

B AR B# N #/(mg L)

2H 51 MK H/g
6-BA 2,4-D ZT

Xof 0 0 0 0.21£0.12h
1 0.1 0.5 0.5 2.16+£0.10 g
2 0.1 1.0 1.5 6.27+0.11 ¢
3 0.1 1.5 1.0 6.32+0.09 ¢
4 0.2 0.5 1.5 291+0.17f
5 0.2 1.0 1.0 7.26+0.08 a
6 0.2 1.5 0.5 2.94+0.15f
7 0.3 0.5 1.0 407+0.14¢
8 0.3 1.0 0.5 6.97+0.20b
9 0.3 1.5 1.5 5.801+0.18 d

SER R, AFFEEER AIACLL, X
it A AFAE W] B 2 5 . 1 SPSS 17.0 230 H1 i,
SR RN, AT SE ;s 51 AR
%23 At d g K E/ N, HFid SR b,
X ULIATE 6-BA JiT S BEAH AN 2,4-D F1 ZT %) #fs
MO E R 28 2 AR 3 4l Z R AR
4 HRE 6 ANFEREEZR: 5 4%
55 8 e AR B A, 5L ]38 22 A
B (P<0.0D), WKEHEmA 726 g, FHHNA
H ekt HAERRERAE, SR a4 g s
1B B AR B R A B A A o
34 EEDEMBEENE
340 BRI AR UE B2 RS S W A
AR I EABR G R 2. 44 6. 8.
10 pL #EFE, DUETHIFR (V) WfHEFER (X)) BHT4
PEWTE, #3E0E R oM %5 Y=90 175 X—
18 616, R°=0.999 7; 1145 H}: Y=64 537 X—18 616,
R*=0.9997; FRA%. Y=27108 X—3537.7,
R*=0.999 7.

SERLLW, Mt ZAE 0.040 0~10.000 0 pg, VI
FUSHEREA RIFIZE SR ILRMTE 0.020 8~
10.400 0 pg, WAL B RAT RAFIME ML R
TR ZEZAE 0.010 2~10.200 0 pg, WA S PEREE
AR R,

3.4.2  RTHEAREFME BT SR A
PEAE OISO PR ARE, B2 Sk kU,
HHATH D R Ay, 52 TR A R
PRSI £, WE SRR T Ak E A
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2 A B 0 Y R 9 B T P T P Y
HO1.37 £, AU IR R R T
Wi, AREM TR D W& 3.57 1%,
XU B AR AR AT 5 2E R AL A R 5 v LA
FEAE T 2 IR AR AR, A AR B A A 4
S FRAA FR N 5 A 5 T 2T T oy 1) O A AR
FEBEE T A .

4 g

IEE7/ER AN B S R I i 11 LU TR NS A A DNG5R
B KRR 25 0w e, (R R
il h R A, AR TR KR R AR
PP UK SR, S Ak J5 R B, [
WE AR S B B - DB K 5 ] 75% L BEAREE 10
s T 172 MS Bigidk EREFRKABN RN EHET . &
PAHRAEKRES . BT PR ZIMIR LR 5
M), RT3 455 L Aff 1) ML A S A 5 15 S A L o
B, TIAN, ARG G I L H L TR R R
MER, FLAMA [ 55 1 e s e i 3 2 U,
AR IS W 2E B A EROAE S A
ZURAMEAR, BHRE T 25 KB, S 275 )i
AMEAR S fil, A R EE S AT A B B D . S
B RERMW, KBRS RN AL S
o XM NERIF A SE R8T, 5 R R Y
2 MUY, TR o R A R DR RAS [ 3 R b
MR RE I ATAE 22 b . ML EEST . XA
[ T 2R DU & AR BT 5T 45 U, AT e 2 Rl
PEAAR BT Kb P55 5 0 5 3R R I L AN I L
AR AL, F A UE I T R [ — RS A
[Fi] — &M A4 AR AR R A J5 0 A 25 AR B e AN () 1) S5 4
gk,

BREFRMIT LA, b T T A 4 23 S FL
R A AR TR P I N — PP E—FP PA AR K
VWL, ARSI R A st AR P A T I A4k
FERC A A TR L R R A K R BT A
FUOBAS N 2,4-D Al 6-BA (W35 7RE LIREHR S H &
R, H 2,4-D XHAMEARZEBOE S B,
HEMZ DA 2,4-D 5 SMEARSZ 475 40 M TR R 497
AR R A R S R, 2,4-D

AR ) X

55 6-BA W48 F T g sk 2 R A A SUE A%
73Rk 93.15% HA G N SURHbGAL . 6P 75
PERIE TG 7R, X S 4 S 0 = PR
FEEEHHRGSE R B NI A S m
P PR IR I T 7 5E I MS+2,4-D 0.5 mg/L+6-BA
0.1 mg/L. ZT s M SR 2 B A3 B E AN KRR
o 2R E, ST F Al o R ) o
e A A A, A A K P A AR
T ASEIMTTRY], KA R 412,
£ 0.5 g FEF T MS+2,4-D 1.0 mg/L+6-BA 0.2
mg/L+ZT 1.0 mg/L B ASGF =5 T, @
WKL 726 g, BUOGRTTERD, & T @A
AR FNZE o

N LFEFRAT PR B AR s BA “ BHA”
A Afiett, BRANIRE A Rk fie 1Y Asens
AR AT B AE T Ay A1 23 SE R e ™ H AR, i
FICW B SOEBUE B AMEATT IR, 0T T mA L
PR B I UG IR, LA IE B TR AR T
LU B i A 2R Bl A KA, AT RN A A
KA, 3525 A 2 2R b % S B
o TR A R L2 N 253 B M T )
AR R X AR A s A R R
FAAR IR SE 4 S, RIS BN T3
ZUT, BHARRRTEALNA . B, e85
AR R R gy, R GFI B 25 Tk kA AR
FEH 5

ARSI HRAT T RE R R 2L Bl A R TR A
R, RO RS R R R AR, e
AT T R SRR R BT T RAFHEA, Rl

NPBEEE TG P E NG D AR AR R ST R
BT R .
S 3k
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