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Effects of salicylic acid on the contents of total flavonoids and
resveratrol and related enzyme activities in ‘Cabernet Sauvignon’

DAI Hong-jun, QIN Chen-liang, DING Ling

(College of Agriculture/Grape and Wine Engineering Research Center for Education Ministry,

Ninxia University, Yinchuan 750021, China)

Abstract To investigate the influences of exogenous salicylic acid (SA) treatment on the contents of total flavonoids
and resveratrol in Vitis vinifera cv. Cabernet Sauvignon grape berry, the grape clusters of Cabernet Sauvignon were
sprayed with O (control) ,25,50,0r 100 mg/L SA at 10 days after anthesis, respectively. The contents of total flavonoids
and resveratrol in grape skins at different periods of fruit ripening were determined to analyze the effects of SA on total
flavonoids. resveratrol accumulation and related enzyme activies. The total flavonoids content were minimum after
flowering 35 days in grape skins, then increased dramatically to full maturity during fruit development. Resveratrol
presented double peak during grape ripening,one at 35 days.another at 80 days after anthesis. SA treatment increased
the total flavonoids and resveratrol in grape of Cabernet Sauvignon.25 and 50 mg/LSA treatment was significantly
different from the control. The activity of phenylalanine ammonia lyase (PAL),cinnamic acid 4-hydroxylase (C4H) ,4-
coumaric acid coenzyme A ligase (4CL) were closely related to synthesis of total flavonoids and resveratrol presented
bimodal changes with the development of the fruit. The result showed that exogenous SA participated in regulating the
accumulated content of total flavonoids, resveratrol and the activity of related enzymes of phenylpropanoid metabolis
pathway.
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Table 1 Effect of SA treatment on the content of total flavinoids in grapes of ‘Cabernet Sauvignon’ mg/g
Qb 3 A5 i [E] /d Days after flowering
Treatment 20 35 50 65 80 95

25 mg/L SA 223.77£0.90 ¢ 82.53+£0.81 ¢ 130.54£0.88 b 134.93£1.05 ¢ 195.32£1.09 b 267.07£0.60 c
50 mg/L SA 245.5640.71 b 100.7540.95a 155.734+0.98a 180.4+1.74a 199.73+1.08 a 311.8740.61 a
100 mg/L SA  295.56+0.71a 94.04+0.70b 155.3440.81 a 166.7141.53 b 199.67+1.56 a 299.64+0.68 b

CK 168.69+0.68 d 60.6940.75d 104.624+0.92 ¢ 103.424+1.16d 174.93+1.05c 224.1140.61d

TR P EEE 3 KE W E MR FE /NG Fhk 8 AR [ Y 22 57 835 (P=0.05), T,
Note: The data are the means of three replicates. Values followed by lower case letter mean significant different on different cultivar at P=

0. 05. The same as below.

T‘j%é’éfﬂi’élztet‘ﬂ%ﬁﬁ SN S % 2 SR Uk FE K b BR AL B L R R P B Y
2 AN, A BIAEAE S 35 180 d, fEAE)SE 50~ O, Ko 25 mg/L SA b B A B 4
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R2 TRREAGHBLEN FEXR REBEAEAIENEMN

Table 2 Effect of SA treatment on the content of resveratrol in grapes of ‘Cabernet Sauvignon’ ng/g
b 3 AL )5 B i) /d Days after flowering
Treatment 20 35 50 65 80 95

25 mg/L SA 7.41£0.50 a 9.65+0.57 a 5.42+0.56 a 8.32+0.57 a 13.81+0.53 a 12.3840.68 a
50 mg/L SA 6.39+0.37ab  9.06£1.05ab 5.140.13 a 6.14+0.51 b 13.31£0.57 a 11.9941.05 ab
100 mg/L SA 6.194+0.67 ab  8.99£0.50 ab  5.0340.40 a 5.684+0.77 bc  10.594+0.61b  10.54+0.74 b

CK 4.73£1.63 b 7.7740.66 b 4.0940.37 b 4.8340.52 ¢ 9.33£0.57 ¢ 7.83%0.94 ¢

2.2 KIFERT FREER PAL,C4H 4CL F MR #20E BRI R R b CAH ACL 36 M2 fb 1 PAL 305 P4 4

CRERERCHEA R P PAL AR EE ol 2o R AR Ak, 22O A ik B K A% R (SAD Ab 3
o B R R AR A AR S 35 A 80 d ik FI I . REERR RS fE . PAL.C4H  ACL 1% M L 50 mg/L
f6)5 50~65 d PAL {G P22 fb 2218 (% 3), “AER KR (SA) A FRAC R b (R 4 FIk 5) .

x3I TREREKGBRLEN FEHR RE PAL FHENFMT

Table 3 Effect of SA treatment on the activity of PAL in grape of ‘Cabernet Sauvignon’ U/(mg * h)

kb PR A5 It A] /d Days after flowering

Treatment 20 35 50 65 80 95

25 mg/L. SA 2.914+0.28 b 12.3+0.28 b 5.4240.07 b 7.064£0.17 a 13.6+£0.53 b 6.97+0.06 b
50 mg/L. SA 3.3240.24 a 14.3240.37a 6.3F0.06 a 7.4140.39 a 15.154+0.15a 7.73+0.23 a
100 mg/L. SA 2.86%+0.05b 12.53£0.20 b  3.93+0.12 ¢ 7.3470.31 a 11.24£0. 26 ¢ 6.2940.26 c

CK 2.03+£0.14 ¢ 12.424+0.10 b 3.794£0.20 ¢ 6.02+0.16 b 11.174+0.29 ¢ 4.942£0.10d
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Table 4 Effect of SA treatment on the activity of C4H in grape of ‘Cabernet Sauvignon’ U/(mg * h)
Ab 3 G BEE] /d Days after flowering
Treatment 20 35 50 65 80 95
25 mg/L. SA 1.56+0.05 a 3.714+0.40 b 1.2840.07 a 1.06=+0. 20 a 5.274+0.25 b 3.2940.26 b
50 mg/LSA 1.57%£0.06 a 4,.334+0.33 a 1.33%£0.16 a 1.324+0.22 a 6.65+0.57 a 4,0440.06 a
100 mg/LSA 1.17£0.14 b 3.65£0.01 b 1.18+0.03 a 1.2840.25 a 5.1840.28 b 3.31£0.27 b
CK 1.01£0.16 b 3.62+0.15 b 1.15+0.13 a 1.11£0.36 a 3.64+0.55 ¢ 3.26£0.25 b
F5 FAEAREKGHLEI FEHK RE 4CLEENZMN
Table 5 Effect of SA treatment on the activity of 4CL in grape of ‘Cabernet Sauvignon’ U/(mg * h)
)5 A /d Days after flowering
ik 3
20 35 50 65 80 95
25 mg/L. SA 6.22+0.03 b 6.6740.26 a 4,754+0.44 b 6.08+0.17 b 13.3240.28 b  14.26£0.25 b
50 mg/L SA 7.28+0.35 a 6.847+0.23 a 8.88+0.21 a 8.3340.33 a 15.2940.26 a 15.96+0.37 a
100 mg/L SA 7.5440.04 a 6.46+0.18 a 4.864+0.24 b 5.9740.16 b 14.654+0.56 a 11.86740.25 ¢
CK 4,7240.25 ¢ 5.204+0.10 b 5.0540.09 b 5.3940.38 ¢ 13.19£0.27 b 10.12+0.16 d
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Table 6

Corelation among total flavonoids, resveratrol contents with

related enzyme activities during ¢ Cabernet Sauvignon’

growth and development

TF RES PAL C4H 4CL
TF 1. 00 0.33 —0. 46 0.07 0. 60
RES 1.00 0.68 0.957 0.89™
PAL 1. 00 0.84" 0.39
C4H 1. 00 0.77"
4CL 1. 00
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