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Effects of salicylic acid on accumulation of oleanolic acid and defense enzyme
activity in suspension cells of Betula platyphylla
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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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Fig. 1 HPLC chromatograms of OA reference substance
(A) and sample solution (B)
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Fig. 2 Effects of SA on growth of suspension-cultured
cells of B. platyphylla
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Fig. 3 Effects of SA on cell viability of suspension-cultured
cells of B. platyphylia
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Fig. 4 Effects of SA on OA in suspension-cultured
cells of B. platyphylla
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RIS R T NT Br 5 b s 4i i i1 55 354
R R,

F1 FTREIRERE SA B THEHFTHRE"ETL

Table 1 Changes of OA production in cells with SA treatments at different concentration

FCRM " &/ mg

A P p/(mgL™")
FITR %10 K 13K F15 K
CK CH D — 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 cC 0.280 bB 0.247 bB
100 0.406 bB 0.251 ¢C 0.291 bB 0.325 aA
250 0.478 aA 0.260 cC 0.292 bB 0.334 aA

ANEFRE R FRORTE 0.05 AP ZER AT, KRS T RHHIFIFE RRTE 0.01 /K727 A i3

Same lowercase and uppercase letters indicate no significance at 0.05 and 0.01 level, respectively
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AR A R E R T, HAE 24 h IABEK, ik
J&i 36~72h, KX, A SA 5 0~48h, SOD
WPELR A W T, HAE 6 hiBBIEK, )G
£ 72~120 h WAL TR BEWIAE SA AL B,

SA S SR BE HO, I = A58 B H 350 BRI
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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

Wi P AE SR AT, MR IR
Wi 15d, MELEFRE 7K GRBERVIED *
I 250 mg/L SA, WAHF IR R R 2.1 %, (2
TR TR SA P I AN EIAN A K,  BUlS
BURMR 8 55 7 KT 50 mg/L SA (LX)
42.04%) WEREEE, PTUALREAKE. ST,
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