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Effects of salicylic acid on accumulation of oleanolic acid and defense enzyme
activity in suspension cells of Betula platyphylla

REN Chun-lin, YIN Jing, PAN Ya-jie, ZHAN Ya-guang, LI Chun-xiao, ZHAO Wei
Key Laboratory of Forest Tree Genetic Improvement and Biotechnology of Nation, College of Life Sciences, Northeast Forestry
University, Harbin 150040, China

Abstract: Objective To study the effects of salicylic acid (SA) on cell growth, oleanolic acid (OA) accumulation, and the activity
of defense enzyme in the suspension cells of Betula platyphylla. Methods The cell growth, OA accumulation, and the activity of
defense enzyme were studied after adding SA (10, 25, 50, 100, and 250 mg/L) to the suspension culture of B. platyphylla on the day
7, 10, 13, and 15. Results Under low concentration of SA (10—25 mg/L), cell viability and callus growth of B. platyphylla had few
change and were significantly inhibited under high concentration of SA (100—250 mg/L), but the accumulation of OA increased
significantly and the content of OA reached top at 1.71 mg/g (dry weight) with 250 mg/L SA on day 7 of the cell culture, which was 3.1
times of the control group; When 50 mg/L SA was applied to the cell culture, the production of OA reached 0.473 mg, which was
42.04% higher than that of the conrtol. When it was added on day 7, the activities of CAT and SOD enzymes increased significantly in
0—24 and 0—48 h, respectively. The PAL activity was always higher than the control after 12 h. Conclusion The suitable
concentration of SA can increase the activity of defense enzyme and the production of OA in the suspension cells of B. platyphylia.
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LR AEKARE R AHME Betula platyphylla
Suk. ZHEFHZEBONAME A, dARAEARL R R
VAR SO BAR R, IR A
AL KRN T Sigma 2w, FHIEHIR
T X Gt 0 I ) 24 it A= ) 1 ot R 2 T
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W2 IR e 8 MR B IR s 5 97
2ol 6 ARLL B ETE, S SIARE I B IF R IR A0 A4
o GEIIN 15d. 40N 3 g T 100 mL

WARR TR AL
22 BEFEH

i AR 7755 : NT 55929 40.1 mg/L 6-BA+0.01
mg/L TDZ -3 @128, 1EwE 20 g/L. Hilleky 5.3
g/L. pH {HA 6.0~6.5. AR FREAAINBRF
AR FE I . AL kAR T 25 d,
REFEARAC I A 15 d, 3535 LL 121 CHEikzg
AUKB 20 min, FEFRIER 24~26 C, JGHGREE
2000 Ix, YEHEIE 16 h/d, ¥REEH 40%~50%,
PEIRHEHE 120 t/min.
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IR 104 25, 504 100, 250 mg/L [f] SA, &4k
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SR, W R ST R R
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HE4i, 2.5 mL 0.4% TTC %, FFIIA 2.5 mL. 0.1
mol/L. pH 24 7.0 FIEIRGE PR RIRS], FHE T 25 C
Ak 13~16h, ISR t. SRa2 BIGW, N
A 5 mL Z&MKEEGRM, T2 3 XK. A 5SmL95%
LI, B 60 CAKHH 30 min, W RESRE 1~
2 FFETERFRARES LG, BCEER, 78
SICEETE T 485 nm ARG (4D {H, FEM
SE 3K, [ PAT R AL
25 FERERRYNE
2.5.1 NGV RS PRI R IR A
HEh 2.5 mg BT 25 mL S, N 95% LB R T
MR EZIE, $25), 0.45 um JEAEUERL, 7950 1 5
Vo
252 ARSI A SR A Ot 1R R S
PHREGE U R . FREL 0.2 g TR0 I MEgn ks
i AN 95% 0% 4 mL, Ttk wie, Rig#E
SRAEDA 10 kHz 1 8 A 75 40 min, HCETE
F 0.45 pm JEREIELE, RIASAIR A A
253 (Aifsft ] Waters 23 1) 600-717-2487 {43
Z4:, HiQ sil CigV taifF: (250 mm X 4.6 mm, 3
um), JWBIAA LHE-/K (8 1 2), Kl K 210 nm,
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AR R 1.0 mL/min, FEE 25 C.
254 MEOCRMAELE KRB RIKRER 0.1
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FAERE 5 U0, W 5E FF R R I T FUR 7341, . RSD
59 0.32%.
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Fig. 1 HPLC chromatograms of QA reference substance
(A) and sample solution (B)
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T A BN A, AERTF R TR AN
IR 0 500 100, 250 mg/L Y SA 55 724
TR, WHRE SA FURWKERES, TER
REE (E2), WfES 7 KA 100 mg/L F1 250
mg/L SA, T 4 5l Lot BB T 48.68% Fll
53.64%.
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Fig. 2 Effects of SA on growth of suspension-cultured
cells of B. platyphylla
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Same lowercase letters indicate no significant at 0.05 level
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Fig. 3 Effects of SA on cell viability of suspension-cultured
cells of B. platyphylla
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Fig. 4 Effects of SA on OA in suspension-cultured
cells of B. platyphylla

2 SA25. 50, 100, 250 mg/L 4bPH)5, FFEURE &
MRSy B LT BEBE TN T 15.85%- 61.96%- 137.57%-
209.73%. M55 10, 13 15 K47 SA 4B, HE
R BE ) SA AIAE - E AL BRI IEOR IR
AR, HEFETHE 7 RO, HphRss
fRIMTESS 13 RN 100 mg/L SA, XK T
78.56% (K 4). FNWARIE 10 KJE T SA
AhEE, B R L AE SRS, EA

15K

WRFRFER I (387 K) BRCRL, RN
JERAT RE IR A, B 7R3 vh B IR B0y 8 W
FEHRRS (— IR I 15 4, g A ai N
(EEE ST, A ) ZE AR RN R A A P T4 i
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X 4 M 5 4 5 AT B AR T S5 SR IR AR B4
33 SA MEIFEFMMEPFTHRER TN

SFTRM, K5FE 7 d SN 50 mg/L F1 250 mg/L
(1) SA JE 40 Murh SRR I i GREUR IR E X+
S B, 85 7 RSN 50 mg/L SA J5 SRR
(FIF=Hh 0.473 mg, WXTHEIE R T 42.04%. 7255 7
RBIN 250 mg/L SA JEFF BRI 58 0.478
mg, HXTIRIEE T 43.54%. MES 13 KREAHE 15
REIN SA JGF R B RS, XFEIEH
T SA AR @R AR T =aE 2 &R,
AFLXT 4 6 6 5 14 1) S 2 I S BT OR R =
Bk, WR 1. ZEadnmdk. w6 &SR
FER, B05E 50 mg/L SA 7RI LRI R TR 7
KIMABA T NT i Fedkrp Fads 40 i ik 55 51
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Table 1 Changes of OA production in cells with SA treatments at different concentration

FEURIR '/ mg

it B p/ (mgL™)

57K 510 K %13 K %15 K

CK ChfD — 0.333 dD 0.300 bB 0.311 aA 0.343 aA
SA 10 0.330 dD 0.416 aA 0.228 dD 0.255 bB
25 0.377 ¢cC 0.234 dD 0.265 cC 0.249 bB

50 0.473 aA 0.265 ¢C 0.280 bB 0.247 bB

100 0.406 bB 0.251 cC 0.291 bB 0.325 aA

250 0.478 aA 0.260 cC 0.292 bB 0.334 aA

NEGFEAAFE RIS 0.05 KTZERANRE, KEFRMHFAFE LR 0.01 KTV ZFAEHE

Same lowercase and uppercase letters indicate no significance at 0.05 and 0.01 level, respectively
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BIFREIRINEE 7 KA 50 mg/L (1) SA, fEANF]
I HHECRE, 5 P A OCHE PAL. CAT. SOD 35
PEAR L, g5 5 (B 5) &B, A SA J5 0~6 h,
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Fig. 5 Effects of SA (50 mg-L™") on activities of defense
enzyme (PAL, SOD, and CAT) in suspension-
cultured cells of B. platyphylla
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FIRBR " 5 J0F 3 AR, EREE IS 7T R
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