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Effects of salicylic acid and methyl jasmonate on growth, activity of related
enzymes and chemical components in Polygala tenuifolia Willd.

LI Jie, HU Ben-xiang, PENG Liang, YANG Bing-yue, LUO Lu, CAO Fu-lin, YAN Yong-gang, ZHANG Gang
Shaanxi University of Chinese Medicine, Xianyang 712046, China

Abstract: Objective To study the effects of salicylic acid (SA) and methyl jasmonate (MeJA) on growth, activity of related enzymes
and chemical components in Polygala callus. Methods The callus of Polygala was used as material. After 30 d of dark culture at
different concentrations of SA (0, 4, 8, 12, 16, 20, 24, 28, 32 mg/L) and MeJA (0, 100, 200, 400, 600, 800, 1 000 umol/L), the growth of
callus, anti-oxidant enzyme activity, the content of MDA, total phenolic, total flavonoid, polygalaxanthone III, and 3,6’-disinapoyl
sucrose were determined. Results MeJA inhibited the growth of Polygala callus, and 12 mg/L SA promoted the growth of Polygala
callus. SA and MeJ A promoted the activity of SOD, CAT, POD, and MDA in the callus of Polygala. With the increase of SA and MeJA
concentration, the activities of SOD, CAT and POD increased first and then decreased, and the content of MDA continued to rise. When
the concentration of SA was 20 mg/L, the activities of CAT and SOD reached the maximum, which were 248.45 U/mg and 4451.06
U/mg, respectively. When the concentration of SA was 16 mg/L, the activity of POD reached the maximum, which was 7.22 U/mg.

When the concentration of SA was 32 mg/L, the MDA content reached the maximum value of 25.09 nmol/mg. When the concentration
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of MeJA was 600 umol/L, the activities of CAT, SOD, and POD reached the maximum, which were 273.30, 1451.06 and 15.27
U/mg, respectively. When the concentration of MeJA was 1000 umol/L, the MDA content reached the maximum value of 27.10
nmol/mg. SA inhibited the accumulation of total flavonoids in Polygala callus, and had no significant effect on total phenols. MeJA
promoted the accumulation of total phenols and total flavonoids in Polygala callus. When MeJA concentration was 600 pmol/L, the
content of total flavonoids was the highest. When the concentration of MeJA was 400 pmol/L, the total phenolic content was the
highest. Both SA and MeJA promoted the accumulation of polygalaxanthone III and 3,6'-disinapoyl sucrose in Polygala callus. When
the concentration of SA was 32 mg/L, the concentration of polygalaxanthone III, 3,6'-disinapoyl sucrose was the highest. When the
concentration of MeJA was 1 000 umol/L, the content of polygalaxanthone III, 3,6'-disinapoyl sucrose was the highest. Conclusion
MeJA had an inhibitory effect on the growth of Polygala callus, and 12 mg/L SA can promote this effect. SA and MeJA promoted the
activity of SOD, POD, CAT, the content of MDA and the accumulation of polygalaxanthone III and 3,6’-disinapoyl sucrose in
Polygala callus. SA inhibited the accumulation of total flavonoids in Polygala callus, and had no significant effect on total phenolics.
MeJ A promoted the accumulation of total phenolics and total flavonoids in Polygala callus.

Key words: Polygala tenuifolia Willd.; salicylic acid; methyl jasmonate; antioxidant activity; total phenols; total flavonoids;

polygalaxanthone III; 3,6'-disinapoyl sucrose
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10 min, FCREKGEERTHERR K, #HMHTA
AT R I MS B IR 3R, eI sR
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T0%F I AE F B SRR 20 d, HIRME T E &
PRI TR 2 G, AF AR SRS () S iR .
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X RE L 2.0 mg 3,6"- 1t Ak AR A 3.3 mg,
T FE k) BSOTR FEVR BE 43 A 0.2 0.33 mg/mL [z
M T, 3,6"- 5% ok ik 1R B 5 0 R St VA
2.83 (i ZBE-0.05%MmERE KA (20 & 80)
JmshAl, EREREML, AR E 1.0 mL/min, A5
WK 316 nm, #EiE 30 °C, IZATHFIE 30 min, i
KW 1.
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Fig.1 HPLC chromatogram of reference substance (A) and
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3.1 SA 71 MeJA FHZEEAAELRE KA

ANFEWE SA 5 MelJA & @ HLSE K&
PR ILER 1. mEE 1AL, mEE g R+
ISIIARTF B IR . SA B MeJA [R5 115 9% 30
d 5, HAKEEAEAREERIGM. S5XF R4
Eb, 24 SA REIREE N 12 me/L It & fr i 4 43
o AN 5 B IS B f KB, 7308 2.736 7. 0.122 8
g, REETXRAMEREMNTRE, WHRE
WEN SA 12 mg/L X & @A F A KR H L
BEVEF o 78 A A0 A U AT I N AS [R] o =
MelA 393 FR 9% 30d J5, HEREMTHRE
BAR, (HHEZE LT A MeJA FIXIRAH, ¥
B MeJA izt i @1 4L 2V K B S
3.2 SA 1 MeJA JmERGER P EETEMN
K MDA &2/

ANFARSE SA T MeJA Xz ff4H4i4 SOD.
POD. CAT 5% MDA & &5 LK 2, EF[E
— kL EAR TR IR E R RE (P<0.05). H
B2 70, BE% SA F1 MelA IRFZFH4 K, SOD. POD.
CAT VPR F35 25 TG TS, B3sTxt
TR, 24 SA FREIRE N 20 mg/L i, CAT. SOD &%
IEFIEKAE, 7N 24845, 4451.06 U/mg, ZxTiE4ZH
1243, 490 £%, 4 SA FiEMLELN 16 mg/L i, POD

sample (B) TEHIABIRE, N 722 Umg, XHEZHI 8.20 %,
1 SA Tl MeJA JEEEGHELE KSR
Table 1 Effect of different concentrations of SA and MeJA on growth of Polygala callus
SA/(mg-L™h i 5T /g TFE/g MeJA/(umol-L ™) i Jii /g TRiit/g

0 2.420040.0300°  0.107 2£0.002 5° 0 2.420 0£0.030 0° 0.107 240.002 5°
4 1.896 7+£0.075 71 0.088 420.005 3° 100 1.2233+0.015 3° 0.064 10.008 5°
8 1.6500+£0.043 6" 0.077 4£0.006 4 200 1.050 0£0.026 5° 0.051240.004 8°
12 2.736 7+0.050 3*  0.122 8+£0.002 1° 400 1.006 7+0.050 3% 0.051 140.008 3°
16 1.960 0+0.0529%  0.085 4+0.007 9° 600 1.023340.023 1 0.049 240.007 9°
20 1.9833+0.0513°  0.082 0£0.004 3° 800 0.990 00.065 6" 0.056 9£0.007 3°
24 1.906 7+0.080 8°  0.082 9£0.005 3° 1 000 0.940 00.045 8% 0.049 1£0.005 5°

28 1.936 7+0.050 3% 0.086 5+0.050 3¢ — — —

32 2.146 7+0.0462°  0.089 6+0.003 7° — — —

FIFIAR RN PR R BN ZE 7 B2 (P<0.05)

Different lowercase within the column indicate significant differences between treatments (P < 0.05)
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ARNG FEER R 22 53 3% (P<<0.05)

Different lowercase within the column indicate significant differences between treatments (P < 0.05)

2 FREBRE SA (A) #1 MeJA (B)IPEEAHLHL SOD. POD. CAT 5EM K MDA & EH5
Fig. 2 Effect of different concentrations of SA (A) and MeJA (B) on activities of SOD, POD, and CAT and content of MDA in

Polygala callus

24 MeJA K E A 600 pmol/L i, CAT. SOD.
POD & 114 2 i KAH, 73518 273.30. 1 451.06.
15.27 U/mg, Xt 2.27. 4.22. 8.12 4.
BE#E SA A MeJA WRFEERIE K, MDA &8 I
FEH, 2 SA FEWKE N 32 mg/L B, MDA &
BB EKAE, N 25.09 nmol/mg, &% HE 4L
13.21 fi5 . 24 MeJA ¥ E 5 1 000 umol/L B, MDA
HSEISRERKME, N 27.10 nmol/mg, & X}HEA
] 9.41 1%,
3.3 SA Fl MeJA MImERGAELH R
EppA

ANEIREE SA A1 MeJA X3z & @455 40 41 b i
. B R AS L2R 2. R 2 AT AN, AN[H SA

. RETE

F2 ARELIRE SA 1 MeJA ST

WRE F i & A 1 2 B R A 2 AR T A
SA IR IEEH ;M S AH AT 0 R 4H T B 35
Ze 5, Ui SA Xz & A 2 R S TR Y AR
HAT IR, X S 00 77 42 0 35 520 . MeJA
ANTRRFE T 3z A A G A 4 m Wy . B A R
MeJA KB K 2 NG TR, /£ MeJA
W EEN 600 umol/L ), e 5 i & &k 2 i KAH
4 26.025 1 mg/g, XL 1.77 ff; 7£ MelJA
W N 400 pmol/L i, By & Ik B H KME, N
10.657 4 mg/g, s&XtHRALN 1.89 5. MeJA AN[F]
WETEEEGAHRA Y S, DR RS EE
BT AN MeJA FIXHIEZE, 1B MeJA R A XX
FloR E R ASh Bl . RERSTEMNHRER.

SEGERZE. BRI

Table 2 Effects of SA and MeJA concentrations on total flavonoids in total polyphenols of Polygala callus

SA/(mgL™") MR/ (mgg ") M/ (mg-g ) MeJA/(umol-L ™" SHE/(mgg ™) ME/ (mg-g )
0 14.670 5+0.803 7* 5.628 1+0.003 1* 0 14.670 54+0.803 74 5.628 1+0.003 1°
4 12.552140.036 7° 5.404 940.001 9* 100 23.026240.019 3 7.128 9+0.006 4%
8 12.717 340.084 3 5.027 9£0.005 0* 200 24231 140.119 4® 9.487 6+0.001 8
12 12.657 540.020 4% 5.265 1£0.006 2° 400 25.527 1+0.020 2* 10.657 4%+0.001 8
16 11.437 6+0.013 4° 5.378 0£0.005 4° 600 26.025 1+0.008 §8* 9.293 940.007 1%
20 11.340 740.019 2° 4.990940.001 0* 800 22.196 0+0.063 0° 9.431 7£0.010 5®
24 14.381 1+0.026 6* 6.494 940.006 9* 1 000 20.247 3+0.068 3¢ 8.960 1+0.008 3%
28 12.715840.061 1 5.809 1+0.003 4* — — —
32 13.922 740.018 0® 6.886 010.004 0* — — —

FIFIAFNE TR AL A 22 R B (P<<0.05)

Different lowercase within the column indicate significant differences between treatments (P < 0.05)
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3.4 SA 1 MeJA M5 A4 LR Az AR 10, T SA B MeJA xR . 24 SA S IKE A 32 mg/L

3,6- A FHEFEESENEI

SA Fll MeJA A [RIA B xT it & i 4 2R e Gl
Fil L. 3,6'- —FFF It e & 2 s WL 3. H A
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MeJA B3 F3E9E 30 d )5, mE @St
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TERES B E, N 275.78 22.28 ug/g, {H 3,6-
TIFTIRAL RS B S SA REIRIE N 24 mg/L B A
FAESEMEER . 24 MeJAIKIE N 1 000 pmol/L i
AL R ENE . 3,6- —FF F I SE b
SRILBIEKME, 298 1024.89, 399.27 pg/g.
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MeJA/(umol-L ")

ARNEG FEER R 2 57 2% (P<<0.05)

Different lowercase within the column indicate significant differences between treatments (P<<0.05)

B3 AFELIKE SA(A) 1 MeJA (B) MmEDGALITENEE . 3,6'-—F FEIEEESEMNEI
Fig. 3 Effect of different concentrations of SA (A) and MeJA (B) on content of polygalaxanthone III and 3,6'-disinapoyl

sucrose of Polygala callus
4 g

) FH HEL ) A5 4 P A e T ST AR 9T
IR A AU P20 R A i, 34k 9T
400 ZFHEY), FHNIGFRAH 5 B 15 3] 600 £ Ff
WAL, i AR ST S I AR
RIS, 24 RV AR =PI A 25
JiiEz —4, SA F1 MeJA ERY)R & i FEFIHEAE
ENEZS Gl e LI S (o SN DR R
SRS EREDIRAERG BUEHE BB R
A OGO IE R 3Rk . ey Ve, AT s
UAEARE = i e AU AR S S 8 TS [ IR
SA F1 MeJA Xtz & EHLS ALK HOCHE M &
B R . SER 45 SRR, MeJA i
A A K BAMSEIER, SA 12 mg/L X
AL AEKEAREER, WH—EKER SA
A MeJA AT BEXT % A A B B0, A da HAE K

SOD. POD K CAT =MWk N ) ZAF T
ARG, SOD 1] UK FE 44 P A 25 1) A B 125 1
16 Hy0,, POD F1 CAT W] LA K e B4 i oy it 2

H,0,, Mk AR, A sgag o g
B, BEE SA Fil MeJA IKFERII K, SOD. CAT.
POD 1 B2 ETHE TR, 550 k%
R ROV A 5, Ui SA R MeJA X x
B S A KBS P LR M R, o 0 4 P 1)
PUAEE R G RS, DA A 27 A A
et EAR, (Hid mr) SA 1 MeJA KRR,
A & T SOt A A RS PR R G
HIERREE ST, AT = 4 S ST A LR P
B#fk. MDA 2B A r=9, H&EmtKk
R L AR RE R RN R szahd, B SA
A MeJA FriBiREERIHE R, MDA & S i i,
SIAT IR AT 6, HLO, 7 88 N S S50 4 40 Mo s
AL Z W INE, MDA &8t Bt
ANFRIVRBE SA Szt 5 40 4L 4 A TR ) 77 AR
SO IHEIER, Sz AL S AR
FAERERW . MeJA XEEEmHR b am. &
T & S —E MR E R, 24 MeJA W& 600
umol/L Ff, MBS & EIA R I NME, 1F MeJA iRJE
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9 400 pmol/L I, &My & ik B i KA . MeJA K
JE28 600 umol/L B 5 MeJA ¥ &4 400 umol/L i,
mHEBHHATSER S E LR ENER, FIA
SEEI N LN 400 umol/L Y MeJA, FJ1FE Az &
AHZ A SRS AR R BRI .
ANA] SA F MeJA ¥ B Xt izt i i A 21 4 iz 7
WL T113,6"- 3% FMe i A & =35 BAA R e E
£ SA JREIRE N 32 mg/L i, @& dstin
BN TI0, 3,6'- 7% FIEAE RE NS & S d5 i, 78 MeJA
WEEN 1 000 pmol/L B ize 7 5 2H 23 v e i
I, 3,6- —JF FIEE RS & Rl Bl KMH: 2765
E, MeJA Xzt & @ 2 iz Sl 111, 3,6'-—
RTINS & B R 1 & T SA, JLEL MelA
WRE A 1000 pmol/L I 25 R et
SEIGIEIEANFIIREE SA FIl MeJA X izt & 4k &
HHSEK. MDA &&E. JUELEEEE. BB,
BB 2B e NIRRT, 3,6- —FF TR R
BT, i B HLS R R R 7R K
AU =P AR = i — e I 25 28
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