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Effects of Salicylic Acid on Photosynthesis, Physio-biochemistry and

Quality of Ginseng Radix et Rhizoma Under Full Illumination in Autumn

CAO Wu-lin, FU Xiao-ying, MENG Xiang-cai®, MA Wei
(College of Pharmacy, Heilongjiang University of Chinese Medicine, Harbin 150040, China)

[ Abstract | Objective: To investigate effect of full illumination in autumn and salicylic acid on physio-
biochemistry and quality of Ginseng Radix et Rhizoma. Method: Full illumination coupled with spraying different
concentration of salicylic acid (SA), 6-benzylaminopurine (6-BA) and brassinolide ( Br) in autumn, activities of
superoxide dismutase ( SOD ), catalase ( CAT ), peroxidase ( POD) and malondialdehyde ( MDA ) were
determined, contents of ginsenosides were determined by HPLC. Result; Full illumination increased capacity of
photosynthesis to some degree, but it weakened physio-biochemistry, which may damage Ginseng Radix et
Rhizoma. After sprayed three kinds of hormones under full illumination, ability of antioxidant and net
photosynthesis ( P,) improved, SA was better than 6-BA, 6-BA better than Br. Contrasted with blank group,
0.2 mmol -L ™" and 1. 0 mmol -L "' SA increased by 39.9% and 43.2% for SOD, 43.1% and 57.2% for CAT,
63.5% and 64.5% for POD, 17.1% and 16.3% for P,; contrasted with control group, increased by 1. 1% and
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3.5% for SOD, 40.6% and 54.5% for CAT, 42.0% and 42.8% for POD, 33.2% and 32.3% for P,. 1.0
mmol +L ™" SA group significantly improved contents of ginsenoside Rg, and ginsenoside Re by comparing with the
blank and control group. Conclusion: Full illumination destroys structure of Ginseng Radix et Rhizoma leaves,

reduces its quality. 0.2-1.0 mmol - L~" SA possesses anti-aging, it can improve quality of Ginseng Radix et

Rhizoma.
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Fig.1 HPLC chromatograms of different parts of Ginseng Radix et

Rhizoma

2.3.2 XHRMMEEMWAHIES R ERIRAS 2
1 Rg, ,Re,Rb, ,Re,Rb, ,Rd i & , i F i i, 15 1
1 ASEHFEBSRENEMEITFE

o e B 45 A 1,005, 1. 005 ,0. 535,1. 050,1. 024,
1.020 g+ L™ (IR A 4 B A, 22 0. 45 um f AL g
JEEE L, 25 H .

2.3.3 fEmE RS HERBRASES K
1 g, FHUBAUELGY , i R R AR, I AGE & A 3
fik ,80 C [l HEHC 4 h, 5% 25 A I Bk R, 25 1 ¥ T
& W JE AL A 100 mL HEJE b, 8 % m A K
FIE T BE 50 mL, %% %€, & 2 (12 h) |, 75 b 3
(I 250 W, 55 % 50 kHz)40 min, J i, 7 2 9] U
TN R U JE W 25 mL B2 K LR 26, B
WA I 2 5 mL B b, W 1 s B 2 )
FE L HRAT DR IS DR, B AT . R RIS 25
MRS 0.5 g, 4% 1R Ty B4R B, 3% R I8 4088 A
50 mLAETE R % i A ZK A FIE T B 25 mL, %
Ry AL RS % B EUZE IR W 10 mL B 78 & I
2T i LRy B B
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TR B IR A 0 IR 2,4,6,10,16,20 wL i
FE, DAERE i g AR b, 06 1T AR RR 08 Ry A AL A L 75

AAEIIE TR, AR 1,
2.3.5 MW EEE B BPUR S X IR & E R

20 WL, 4% 2. 3.1 50 F (3% 50 42 ERE 6 WK, 45

6 Al NS A 2o W T AR RSD 0.3% ~0.8% ,
ARG % P R AT

2.3.6 FREMEHE WASREESEWR, /55
0,2,4,8,12,24 h # 2. 3.1 T F il 000 &2 , 25

6 Fh NS BAT R WAL RSD 0.7% ~1.8% ,
Y N S AR TR WLE 24 h INERE .

2.3.7 HEEMEHLE HHE—HASHR ZE 0t
FEh 4% 2.3, 3 TR J7 & il & 6 4 Bl i M, 7%
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Table 1 Regression equations with correlation coefficients of ginsenosides

NS BAF ty/min EVEp r LM/ g
Rg, 50. 267 Y =2.686x10°X -0.175 0.999 95 2.01 ~20.10
Re 51.642 Y =3.345 x 10 "°X - 0.229 0. 999 64 2.01 ~20.10
Rb, 70. 950 Y =4.823 x 10 "°X - 0. 040 0.999 98 1.07 ~10.70
Re 73. 850 Y=3.472x10"°X -0. 111 0. 999 96 2.10 ~21.00
Rb, 76. 175 Y=4.012x10"°X -0. 120 0.999 90 2.05 ~20.50
Rd 81. 442 Y =3.131 x10 "°X - 0. 092 0. 999 99 2. 04 ~20. 40
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i, 4% 2.3, 3 WOR J7 o A R A U, 4 2. 3.1 30
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A3 (S ¥y TE] e % 98.2% ~ 101.1% , RSD 0.9% ~
1.0% ; N2 220 AZ B H Rg,, Re -4 MR 43 5
4 99.3% 1 101.8% ,RSD KK H 1.0% F1 1.2% ;

F2 ERBRAGBRLBEINIHFEBELHHM(x£5,n=5)

AZ0t 6 Fh N S R 28 (1 SF 3 [l R Oy
98.3% ~101.8% ,RSD 0.8% ~2.0% ,

2.4 SO HR KK b R b B AR FE N S0 R R
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s W2k 2,
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Table 2 Change on physio-biochemistry of Ginseng Radix et Rhizoma under full illumination and salicylic acid treatment(x +s,n=5)

20 51 SOD/U-g~! POD/U-g-min " CAT/U-g-min "' MDA/mmol-g !
it iR 168.7 +6.68 18 188 + 164 234.7 +52.3 8.29 +0.37
Y| 121.9 £0.97% 15 796 +935" 230.7 £55. 1 8.95+0.35"
0.05 mmol-L ' kiR 168.7 £2.37% 23 509 £291'% 318.6 +29.6>% 7.23 £0.02"%
0.2 mmol-L ™' /K% 2 170.5 +2.40% 25 826 +363%% 330.1 +£39.7%% 8.27 +0.17
1.0 mmol-L ™' /K% 174.6 +2.05"% 25981 =142%% 362.7 £12.2%% 8.09 +0.51%
3 mg-L 7" 6 G S g 171.5 £1.55% 14 616 +565" 304.7 +8.49%Y 7.80 £0.28'%)
10 mg-L ™" 6% 4 Sk 2 i 155.6 +0.84"% 17 280 +316 268.0 + 106" 7.12 £0.26'
30 mg- L ™! 6-7 41 i g 173.5 £0.98"% 18 460 +951° 355.2 £7.07%% 6.63 +0.14%%
EHENM 141.8 +5.09*% 22 012 £322"% 342.0 £22.6%% 9.37 £0.63"

T S xR A P <0.05,” P <0.01; 52 (4 P <0.05,Y P<0.01(F£3~5[),

x3 ERBREAGHRLENHAXSHFENIZM(x£5,n=5)

Table 3 Change on photosynthesis of Ginseng Radix et Rhizoma under full illumination and salicylic acid treatment(x +s,n=5)

5 EB /e U 2 R AL JfLfE) CO, 4%
/;Vunol-L’]-m’Z-s’1 /mmol+m ~2+s! /mol-m ~2+s7! x10°%/%

pogiict 3.13+0.38 0.73 £0.21 46.73 £4.95 328.4 +32.38
25 3.56 +0.40 1.02 +0.28 27.55 £10.0Y 232.7 £51.23Y
0.05 mmol-L 'K %k 3.94 £1.84" 1.59 +0.69" 36.21 +14.9% 263.5 £105.0"
0.2 mmol-L ™"k #% R 4.17 £1.59>% 1.63 £0.51"% 37.67 £11.2% 257.4 +£70.7"
1.0 mmol-L ™' K # i 4.14 £0.51%% 1.50 £0.14" 41.36 £5.55"% 278.5 +1.76"
3 mge L 7" -7 4 g 3.51+0.99 1.21 £0.35" 28.29 +5.56" 238.3 +25.4"
10 mg-L ™" 6-745 44 3 il 3.49 £0.97 1.26 +0.37" 26.65 +8.98" 227.3 £30.2"
30 mg- L' 6-% 41 i s 3.57+0.18 1.21 +£0.15 31.23 +5.56" 251.5 +39.1Y
EHE RN 3.81 +0.66" 1.31 +0.18" 26.07 £4.28" 210.7 £3.79"

2.6 AL KoK A7 R AL BE XA N S R 2R A
MsZm 6 B NS B i it or B R L3R 4,5,
2010 4R E 25 ) DL 2 A R, , Re [T i 73 4K
ZHAMET 0.30% , \Z 21 Rb, Bt /-8R K T
0.20% 1 g NS 254 T4 il i 4645

3 itig

3.1 AL KoK A7 R Ak BE X N 2 0 R 2R PR Ak B
IR AR R MR B S PR A BT

Qb F—Fh 3h 251 i, Y kLA AL T BT IR I U R
HAIN P A Ak B A T Mt S AR AR Ak . R 2 W,
25 I AE 2B B 414 F POD, CAT Al POD 37 P 4 %
X, S80S Z WM R WA, T H MDA & & T
Xt ZH , UL RK B 2 X A S M A T —
1 . H R K 4% R )5 , 4 41 POD, CAT, POD 7%
PESTH i, MDA 55 B B A, U W 7K A7 R R 21 1 AR &
(B3 76, Fov 1.0 mmol - L™ K A7 MR 41 3 Fi il
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x4 UENRZHRESEAASRPASEFEASNRES B (x25,n=5)

Table 4 Contents of six types of ginsenosides in Ginseng Radix et Rhizoma roots from different groups (x +s,n=5) %

21 5 AZ B Rg, A2 1Y Re A2 2 iF Rb, A2 2 Re AZ 2 Rb, ANZ: AT Rd
it 8 0.363 £0.013 0.504 0. 01 0.627 0. 110 0.417 +0. 035 0.448 £0.030 0.202 0. 002
= H 0.385 £0.005"”  0.480 £0.001"” 0.816 +0.05"  0.567 £0.024%  0.414 £0.02 0.216 £0.014
0.05 mmol-L ™' /K ¥k 0.378 +0.011"  0.526 +0.006'* 0.500 £0.007°)  0.337 £0.008"* 0.332 £0.034"* 0.133 £0.003'>
0.2 mmol-L ™' K 0.351 +0. 007 0.515+0.001  0.690 0. 07 0.430 £0.011 0.303 +0.005"% 0.184 0. 006
1.0 mmol-L ™' k1% 2 0.420 +0.003"*  0.544 +0.013"* 0.612 £0.102*)  0.430 +0.043 0.320 £0.031"%  0.140 +0. 002"
3 mg- L™ 6-7 G HL I g 0.343 £0.002"  0.440 £0.019" 0.613 £0.024%  0.427 £0.004>  0.347 £0.002"  0.148 £0.038"
10 mg- L =" 67 4 i 1 i 0.384 +0.003"  0.462 +0.006" 0.656 £0. 164 0.476 +0. 059 0.340 £0.027"  0.193 £0.015
30 mg- L' 6-7 41 ik I g 0.380 £0.001"  0.537 +0. 003" 0.628 +0. 104 0.454 £0. 043 0.366 +0.026"  0.192 £0.014
ZHRNBR 0.287 £0.004"%  0.504 +0.001  0.563 +0.044%  0.392 +0.021"  0.204 £0.01"*  0.120 £0.002"'>

x5 UFERARBHUBZIEASHREFASETLRNSIHNRES (1 £5,n=5)

Table 5 Contents of six types of ginsenosides in Ginseng Radix et Rhizoma leaves and stems from different groups (x +s,n=5) %
it
415

ANZ B Rg, ANZ B Re ANZ 5B Rb, ANZ A Re
X e 1.60 £0. 06 3.26 £0.09 1.55 +0.03 0. 666 £0. 036
25 M 1.33 20. 04" 3.25+0.15 1.48 £0.05 0. 649 0. 030
0. 05 mmol-L ™' KR 1.40 +0.07" 3.97 +0. 18" 1.72 £0. 06" 0.588 +0.010"
0.2 mmol-L ™' K #iR 1.52 +0.01 4.16 £0.06" 1.50 £0.09 0.511 +0.060"*
1.0 mmol-L 'k iz 1.67 £0.07¥ 3.84 +0.08" 1.54 +0.03 0.560 £0. 050"
3 mg- L™ 6-7 4 L g 1.39+0.01" 3.27 +0.07 1.44 +0.03" 0.538 +0.020"%
10 mg-L =" 6-4% 47 SL i s 1.62 £0.02 4.18 +0.08"% 1.70 £0. 03" 0.846 +0.010"
30 mg-L ™" 67 A L 1 4 1.52 +0.00 4.05 £0.22" 1.57 £0. 01 0.836 +0. 030"
EH RN 1.05 +0. 06" 3.27 +0. 14 1.32 £0.05" 0.462 £0.040"%

nt E
205

ANZ AT Rb, ANZ BRI Rd AZBATF Rg, AZRBAF Re
i 0.800 +0. 002 2.01 0. 10 0.311 0. 014 0.579 +0. 010
e 0.704 +0.023") 1.99 0. 10 0.309 +0. 001 0.733 +0. 012"
0. 05 mmol-L ~ ki 0.41 +0.025"%) 1.12 £0.06"3) 0.278 £0.022") 0.74 £0. 047"
0.2 mmol- L =17k 4% & 0.504 £0.039'-3) 1.43 +0.03 0.318 £0. 006 0.513 £0. 0083
1.0 mmol-L ~ 1k #% i 0.620 0. 052" 1.84 £0.01") 0.332 0. 002 0.620 0. 0033
3 mg- L -1 67 G L s 0.555 £0.027"-3) 1.35+0.04"3) 0.316 £0.018 0. 658 0. 043
10 mg- L~ 67 4 L I8 % 0.860 =0. 0254 2.12 £0.07 0.263 £0.029"-3) 0. 643 £0. 058
30 mg- L~ 6 G AL 0.950 0. 022" 2.35+0.03"3) 0.380 £0. 1413 0. 602 0. 090
EH RN 0.541 £0.015"3) 1.53 £0.06"3) 0.309 +0.006") 0.773 +0.017")

T M A s, MDA B i A IG  WOR fe i 5 78 6-F & O
W 45 b A P30 mg- L™ 67 G 3 IE R 4 (1) A 2R
BOU 5 25 & R N ERAL FE4H POD, CAT 3 14 & T % iR
21 {1 SOD Jf VI T XF B 21, B MDA 7 5 75 T4 IR
R R A Rt — B

.76 -

3.2 YRR EOK IR A BEXT NS0 oA R

ISIA
7

Jea AR T A 4l ko

A S0 £ 6 R TR

AR M
HE 4

PA

A
il

Wt 3 AT VO A R 2
(AL G T A

iH zx

PAY) fpin

K 4 b 0 6
{6 AL TN 4
A K T



22 B 1 M)
2016 4E 1 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.22 ,No. 1
Jan. ,2016

25 LA, BB o R B T iR AN SO A E
M. &NEaH S5 A, LT8R EAL
ANCEETTREZ A NS 8 T U, AT 5,
A R AEAUR = 8 0 B b e 2Ot R 3 3L
23 M BE BRI, DA O T M PR 45 5 MR E] CO, ¥k
SR, A AL TE] CO, Wk BE 0 X IR 241 ™ o G, B
iR 30% o 454G S AL EE R CO, Hk E KOt &
THE R ASTE 2GR EM TG H RS
SR T B R B ST . KA R T B AR )
JCHLFN A, B RO RN 5 T i NS O
BHE,

3.3 SOtk AL NS B XS & E
A2 R 4 AR, TERK TR R A, AN 2 5
AZ it ;1.0 mmol- L™ KA R4 N 2 21 Rg, HI
NS RBAT Re ZFNIE 3 = T % B4 S 2s (A dd, Ui B AE
Tk 25 45 )6 B b BRI 57t 1. 0 mmol - L™ /K 4% R 15
R ASRP FEAS B HELE N &5, 30 mg-
L7'6- N R JLIES 4 AN 2 21 Rg, S A B A Re &
HZHE TX A6 fASRBELRNTMTEZ
5 X BRZE AR , L0 30 mg- L1 67 S SE 15 0% 4ib
AT NS 2 H R, Re &it, XH KX ABRAL
A S FASRBE RS & EI T2 A A, U]
EERNRERAREESLEANT T ASET &
W, MRS AT, ZEHHAANSH TR AZE 1 Rg, ,Re
TR Z AT XA, 2 (4 6 B NS R i
O RUIL T R 25 R S AR AR EDIE , U Bk FE 4
SR PR P A S B E RS S E, 1.0
mmol - L' KRN B e Rg, ,Re T Z MK 6
FIANZRBERR A& am T RA, 5 1.0
mmol - L ™" 7K 4% & 0T $5 R A\ 2 0 BB DB, 8 30
mg-L’1 O6-F R FES A A SR E, =
BHRENBREBA GRS ASH P AS BN
T, NS RHZAEEMY, BHET, NS R HE UE R
WY AEFERK ZE SR F 4 O R T B A I 23 10 B kb |
S PERTAZE B G R 0.2 ~ 1.0 mmol - L' 7k

PR A PRAR AR FT B AP SE R AR 2 S NS
1 H AR A S B, 2 — IUE AR v = 4 it

[ &% k)
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