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Antioxidant activity and protective effect of ten varieties

geo-authentic traditional Chinese medicine of Guangxi

ZHANG Bing"™, CHEN Cong'"”, PENG Yanfen'", WEI Kunhua®, YU Qiming'", TAN Xiangduan'"
(1. a. College of Pharmacy, b. Guangxi Key Laboratory of Drug Discovery and Optimization
c. College of Public Health, Guilin Medical University, Guilin 541199, China;

2. Guangxi Key Laboratory of Medicinal Resources Protection and Genetic Improvement ,

Guangxi Botanical Garden of Medicinal Plant, Nanning 530023, China)

Abstract This article aims to investigate the antioxidant activity in vitro and protective effect against H,0,-induced
oxidative damage of different solvent extracts of “ten varieties geo-authentic traditional Chinese medicine of Guangxi”
in HepG2 and LO2 cells. Methods With “ten varieties geo-authentic traditional Chinese medicine of Guangxi” as the
raw materials, their different solvent extracts were prepared with water and 75 % ethanol. The antioxidant activities of
different solvent extracts were evaluated by DPPH, ABTS radical scavenging method and Fe’ reduction capacity
method. MTT method was used to evaluate the protective effect of different solvent extracts on H,0, induced cells
oxidative damage. Results The aqueous extract of Spatholobus suberectus Dunn exhibited the strongest scavenging
ability for DPPH and ABTS free radicals. The 75% ethanol extract of Spatholobus suberectus Dunn showed the
strongest reducing ability for Fe’*. The aqueous extracts of Euchresta japonica Hook.f.ex Rege and 75% ethanol
extract of Cassia Twig and Spatholobus suberectus Dunn had the strongest protective effect on the cell viability of
HepG2 cells. The aqueous extracts of Abrus pulchellus subsp cantoniensis ( Hance) Verdcourt and the 75 % ethanol
extract of Dimocarpus longan Lour and Curcuma kwangsiensis S.G.Lee et C.F.Liang had the strongest protective
effect on the cell viability of LO2 cells. Conclusion The antioxidant activity and the protective effect on H,0,-
induced cellular oxidative damage of different solvent extracts of “ten varieties geo-authentic traditional Chinese
medicine of Guangxi” are compared in this study, which provides an experimental basis for the later antioxidant
research and development of “ten varieties geo-authentic traditional Chinese medicine of Guangxi”.

Keywords : ten varieties geo-authentic traditional Chinese medicine of Guangxi; different solvent extracts ; antioxidant
activity ; anti-cellular oxidative damage
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(14 B — LRI 5T 7 AR R A SR < R TR 4%
URZGH BT RE T HEA T B AR LU 58 . A WF5E U
XA IR & R G A AT RGEWEIE, B VAL X L
2R BRI O 1 M oy B ARSI SR AL RE T Y 2 5
Pt b BT H,0, 55 HepG2 A1 102 21 i & {43
Dit ORAPVE R Ol < AR & R 24 41 ik — 25 T R |
PR LIS SIS 0 50

1 MRlEF*E
1.1 #R5EA

S i AR AR B TG 24 AR W
Pt A9 40 D 2 HepG2 4T A TE % I 40 il 5
LO2 4 f (W H s E TR A R BR A FD ) 5 1,
1-Z R0 RE (DPPH) (2, 2" -BEE X (3-2 A
FFBEMEIk-6- 1R ) — %% £h (ABTS) (R BB B (43 #r
af) EEEE (el (W E AR VE B A TR A R
Nl s H WA DMSO, A4l ) (e [ L i T
TEARHBN A IRAT) 52,4,6-=(2-HE0E) -1,3,
5- =B (TPTZ,98%) (M A4t A R WAL A R A
DA T (WA S S ERARARAR) ;&
TR (W g 22 s kA LB A BRA F] ) ; DMEM
B SR (I 1 25 [ Gibeo A W) 50.25% HEH
fitf ST [ 7555 2 (100 U/mL) /4% 2 (100 pg/mL) |
TRA W 3-(4,5- 2 Hememe-2) -2 5- 28 I Y 20
RER(MTT) (W A bR K E AR G4 miE (1l
AR AH) .
1.2 UF5ESE

V-100 B Jig e 78 K AL (W A B 4 2D B A E )
ME204E 437 HLF R (1 L A R -8 1) 24X
A R\ ) 5 2 Y RE Mg AR X (W H 35 B Thermo
Fisher A 1)) ; A fLBRIEFR46 (18 A 72 E Eppendorf
A H]) 5 UV-2700 24010006 BE T (W B H A 5 H X
T BT ) 5 Divect-Q 8 FEAKALHI ML (I [ 2=
A .
1.3 ZWAE

W Bk 25 kiR R i 60 H U, 4% 1 ¢ 50 il
AIKEE 75 % L BEAE R RO ), FE60 C 451 T #
BRI 72 h, i E RS R A 24 h B AR
30 min, fHJE IR BCEE U, 76 40 °C 244 F e 7%

JASCUR R e 4 28 SRR RN 110, 8K J5 SR FH B 25 R VR
TEEAFRT IR, KB R T8 2K % B A7 it
=20 CUKFIE . S5 015256 T4 BOR 4T H X6 g
SRR AL i a5 UGB

1.3.1 Gy BRSO R S O A
R R AR AR DI TR A bR R
ft, FE 750 nm PEAA DN A WO B A5 B hR o M &7
FE.Y=0.617X+ 0.050,R*=0.991 2 ( H:rp Y H Kt
JEX B TR, AR £ 05 BT
CHETIR T 25BN R R R B 1 S i TIRE
T2 244 (gallic acid equivalents, GAE) 542H(4) 1
A HER R, QBB & e k™, A
TONFRUE S, 7E 415 nm AR ARINE OGEE, 19 B bR
HERNZ L . Y= 1.423X+ 0.045,R*=0.995 7 (Hrh v
HWOCHEE X S TR B bRl 05 TR
R TIR T AR 2 8 A [ 0] S O Y G B
HET 248 (quercetin equivalents, QE) 5#EHY) T
HHEFRR . QBB R e R EB- L ",
DI ATHE AR ME &, 7E 490 nm I K A0 0 5 WG RE
A ENFREMZE 7R Y=0.017X- 0.017,R*=0.998 4
oy SRR RE X SR A R ) o 3 A v
LT R R TIR” B IR 2G4 AN R ) S U Y 22
WEO i A Y 2 5 T = I RS
1.3.2 “H k" 25 A [ R U i AR S e e Ak
e E  ODPPH H MRS RRIG e pmE ™
JE “FET IR £ R 25 M AN R IS U 6T DPPH H H
FE [ 3 BR BE /1 ( DPPH radical scavenging activity,
DRSA) . # 10 wL 42U 5 100 pL DPPH %K
IRE, & IERERN 30 min J&, 7E 517 nm K T
E SN RO GREE A, o HAh S2 50 S5 A AE , HTAR
(7] A B 0 A D AR o5 A VR, 005 A IRt 7
WOGREAE A, , FAHTRMAR TR 724X DPPH 3,
FREMIE IR A IO RE(E A, , DPPH [ HZETE R
AR R (%)= [ 1-(A,-4,) /4,1 %100 % ,
@ABTS [ S5 BRIGPER I ™) 0 ek
SRR [R5 RO 6T ABTS B i 3 19 7
it 71 ( ABTS radical scavenging activity, ARSA), ¥
14.8 mmol/LABTS %5 4.9 mmol /L i & FR 47 1%
WAEABUR G, = IREEOE N 14 h il 4 ABTS H
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FEAERWE . FHAKN i 45 VAT 0 B IR 95 7E 734 nm
P KRG 4 (0.70+£0.05) , 15 5] ABTS [ % T
YEW ., B0 pLA P2 HUIE M A 200 pl ABTS T.
VEWIR A 5 , 86 RBE 30 min, 7E 734 nm % F
TEWOCEE A, ABTS ISR IROGIE A, £ $2 Ui
WA I G RE A, , ABTS' H L35 B R 5 44 0
NAEBRR (20) = [1-(A,-4,) /A, 1 x100% . OEKE
FIRJFRE S W A R 2 AN [ i 7
P B T8 JFE 7 (ferric reducing antioxidant
power, FRAP), TAEWH 0.3 mol/L pH 3.6 BffRZ%
M 10 mmol/L TPTZ #5120 mmol/L FeCl, #HK
PI10 = 1 = 1 WeBlR G Hl 4. B10 pl SR I ik
JIA 240 pL TAEW SR A), #0620 min, 7E
593 nm P T W AE SN I WOC A, FH FeSO, b
WML W bn e 4, 13 BIARHERN R 77 . Y = 1. 125X +
0.159,R*=0.993 8( H:H v MWL ; X hy FeSO, 1
FE) o 3 pR i 2y BT R A U 1 ik T

1.3.3 R 244 AN R 70 £ HOCH o 240 M 75 1 Y

S SO 2 i SR A IR DR E T DA RS 5%
PLET 10 % JR 2 1055 S 1% BT DMEM (= s 7
NSEAREFRIE AE 37 °C 5% CO, THIRRIRA P s 37
HepG2 1 102 4, 440 % 5 80 % 24 B, H
0.25 % AR FTREH AL 2 X . @A TR 25 b A [m] ¥
TR B XoF 4 L 3 P 0 R e, RO B AR R Y
HepG2 F1 102 4ifig, FiBE = 5x10° 4~/mL 71T 96
FLAR , BEAL 200 L, AHAEINGRE S 35 LG IR, A G
PRFRS Bt W B2 O 100 K2 200 pg/L (4442 HUY) v
W ERG A TG FR 6 hy FRIEFRWE, BALINA
10 pL MTT (5 mg/mL) i M 100 pL 58 2155 5,
25 UM SE 1GR3k B E 4 h, W ASLA
B W5 HFLINA 150 wL DMSO, {E# 727 10 min
AT AE 490 nm KR I E WO AR, 4N
WLAETE RO  ARAETE R (%)= [ (A,-4,)/
(A,=A,) 1x100% o . A 2s A RO REAE
A, R RE AL BEAE, A, R U R A% B
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@H,0, 5% HepG2 HI 102 £ Jifd & AL 35 435 1) e i
e, FANEMRE R H,0, A FE HepG2 1 102 41 Jifd
i 3 A 19 H,0, Wk 8 ST 40 i Ak 3 1 A
H, 0, V& B A1, X7 20 Rt A AS B dub |, i vl B ok v, £
B ML S A AN AT 3 BB, AN TS 2 25
FHEENS . ARFHE H,0, 55 HepG2 F1 LO2 2
it 4 A 453 473 5 TR 1) i R VR B2 4303 R 800 wmol/ L Al
100 pmol/L, @ #E + B 25 B AS [ %5 711 £ B 4 of
H,0, %51 HepG2 H1 LO2 40 if S8 Ak 45 45 B 4 37 7
o BOS B B HepG2 1 LO2 20 i, i %4 25 )i
F 5%10° /mL, 4EF0 T 96 FLH , 40 LI BE J5 5 25 i
Brge e RESY IS H,0, FF RN 100,
200 pg/mLAASRIUIA I ,37 CHiFE 6 h J5 .
FALINA 10 pL MTT(5 mg/mL) ¥ A1 100 pL 564
Kigi3k,37 CWFE 4 h, A 150 pL DMSO %5 fif 25
A, M AE 490 nm P AL B WG FEAR , B S B
flo S A AL (BUMEE SR X RRAL (A 1,0,
R INE IO ) AL (I H,0, AbHRE A £2 e
W), HAR B LR
1.4 FitEFE

K SPSS 22.0 GEi R AL B , 11 BB
(xxs) F7R R R J7 2250471  Duncan 28 K
Kt KB ARG 0 . P<0.05 R 22 3 A 883

POV
FE N,

2 HR
21 “HARBHFERNRRAN A, L AW
REMEE

A7 R [ 5 750 B BBOAS [) 245 4 1F 25 2 B 1) 75
RO SR R S B R A — e
So AN TRV 590 BRI — b 24 b1 i, 42 U
PRI By R R S AR — R E
5o 75 Y CTEER U I S AR R AN SR A
TR BRI (R R B & R LA 2 5, 4 SR
1R,
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R “ETRAMARBARDYPHESE EB . LERNEIESE

it &/ % B/ (mg/g)
2
KA 75 % B LY IRAREE) 75 % LRI
=S 11.42+1.04% 22.81+1.91%4*" 233.41£19.71"¢ 627.63+£13.64"**"
J\Sfi 13.05+1.22¢ 19.55+1.72%*" 11.34+1.14 333.32+£10.81"**"
B 22.91+1.91° 30.25+2.61"* 67.89+3.44¢ 173.32+£16.84°**
FA 16.98+1.46" 10.60+0.85" 40.38+1.64" 244.77+12.60"" "
X [ B 10.61+0.88 24.52+2.12°*" 415.94+6.09* 613.63+9.06"" "
P 9.82+0.84¢ 13.24+1.08' 101.08+8.45" 325.14+14.68"™***
P Tt 9.06+0.75¢ 10.23+0.78" 155.17+5.66* 319.33+9.29¢***
1 AR 17.16+1.52° 17.65+1.46° 098.71+9.73" 263.23+8.83"**"
bl 27.32+2.41" 10.08+0.78"*** 46.04+5.80" 191.85+7.47°***
TR A 40.34+3.51" 57.35+4.81°*** 29.84+3.40' 200.22+12.08°***
- BB/ (mg/g) BB/ (mg/g)
%
IKPEH) 75 % LIRS 5 IKAREE) 75 % LIRS 5
A RE 9.46+1.72° 29.61+2.42"*" 222.81+17.72° 327.75+£7.18%"**
I\ 15.43+1.05" 10.14+2.82°* 146.92+8.48" 318.31£29.91%***
EANE 21.14+1.09° 4.45+1.32 163.06+£11.57 245.22+8.92""
A 11.43+1.34° 12.62+1.20% 262.12+12.74" 349.10£13.75% """
X I e 22.57+3.83" 13.82+1.94"" 221.32+12.16° 423.85+£9.90°° "
XY B 20.44+3.32" 24.13£1.08° 196.15+12.33" 201.25+2.34"
P g 22.12+2.44" 43.4422.61" " 200.78+3.14* 302.91+12.46°°*"
1 AR 3.12+0.44d° 3.08+0.26% 163.42+12.90" 502.85+6.37""*"
e 5.08+0.74" 3.15+0.22% 46.91+3.72¢ 63.56+5.47¢
TR A 1.51+0.05° 1.10+0.06* 512.44+14.88" 857.62+10.45**"

T : RPN PR R AN Z IR S V2253 (P<0.05) o SIZZA M KR LLER, © P<0.05,

" P<0.01, """ P<0.001,

22 “B+K"AMARBFRERY Y DPPH B H
ERERIER

HRZT AR BN DPPH [ i B R R F
MEBRIER . WSIMBEREE ) DPPH A H LT BR %
I (=90.00% ), X Il K $2 B 858 e A, vl 3k
99.77 % ; HeRE NG I 7 75 % L BEHE U (94.24 %)

[l s & B[] — 25 4 B K S N 75 %6 £ B4R U
FEMARIVR B T X% DPPH A B 5L 1078 bR AR 1 77 7F B 3%
25 PN, AAE FAR ZAYE R 75 % L BRI
B E T HOKIRBU (P<0.001) 5 /\ A B DUR K3
MK 2 By W LT3 75% BRI (P<
0.001) , Z R ANEl 1 s,
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E AR KRS R /K S U S [) 2 590 2 [0 7 A S 2
PE2E 5 (P<0.05) s AE)/NE FERIR 75 % BRIV
I3 Z A0 A 35 1 28 57 (P<0.05) o S 25 BF YK
P HLHE, * P<0.01, **" P<0.001 ;ns 7R P>0.05,
B “REER AR B R 3T
DPPH B HEHERKRE

23 “HETK"HHMARBFRERY X ABTS BH
ER)ERIER

ANEZGH R X ABTS [ i J& i B A AR 2
VA T SRV R S A i e T A R A
ABTS [ T BR 3 i = (=90.00 %), X I ik 7K 4
B R e A, Tk 100 %6 5 HLU S 39 1M e 75 % £ B
FEEU)(97.91 % ) FIAKE 75 % ZBEHEEH) (91.90% ) . [FH]
A, % B0, R0 25 44 1 K S U A 75 %6 4 L)
FEAHIR MR EE T 4) ABTS H i1 31978 bR e S A7 e B 3
25 WA AR R 75 % LR BT H
IKEEE (P<0.001 ) 5 1 L1 KL AR K SR B b A T4
75 % L BEHR ) (P<0.001) , 45 AN 2 s,

.14 -

TE AR KRS TR RR K SR R 43 2 B A7 3%
PE2E 5 (P<0.05) s AAIING FRERIR 75 % LB A
[F) 4L 2 [) A7 A b 38 P 22 5 (P<0.05) o S5 Z5 M 7K
P L#, " P<0.05,"" P<0.01, """ P<0.001;ns 7~
P>0.05,
B2 “HE+E"HGHARBFRNYI
ABTS HHEMEBERE

2.4 “RE4IEK" EREGMARBFIRIII Fe’ 1Y
EIREES

ARIRZGRHR BN Fe® HA AN R A2 B 138 J5 8
J7 o Il JHE R PR RE B I8 JRLRE ) B (Fe® it =
600 mmol/mg) , M IfiL B 75 % £ B2 B SO e
Fe &A% 1 136.24 mmol/mg , FEVR 2 X Ifi JBE /K 32
B (1 091.23 mmol/mg) Fl A4 75 % £ 5 $2 B
(821.58 mmol/mg) , BLAb, [l — 24544 A 7K 42 B 47 A1
75 % LEEEBUYIEAR [FIVR BER X Fe™ i R BE ) o A7
PR35 22 5, 0 n, PRE 3R R P TIAT Y 75 %6 LT
SR 25 R T HOK SR (P<0.001) , 45 R A 3
B o
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2.5 “RERR” 25k A R A 4R BN 49 Xt 4 B e Y
A1)
28 B N 100 pg/mL K 200 pg/mL 452544

FRIBYIAL B S F J3 $E U AT HepG2 A MUAF 78— &
%) 240 L 75 e, O X R R K AR R A B T A A
FALT 80%6 3 FA XY FL W T FF DL Kb e (1) 75 %
CEHR AL BRI 1Y) 48 A7 15 R IR T 80 %6, BNAF
FE—E AN M SR PEDY I L0240 A A TR R >
80 0, 3 W] 3ok S £ B XoF 1F 5 FF 4 A 2 M /N sl T
BEPE, G5 RNFR 2 PR,

T AR IR R B B 3 K SR IR AN [) 20 59 2 il 7 7 ik 35

FE 52 (P<0.05) s RIA/NE F IR 75 % LRI AR

[F) 2L 22 ) A7 A i 35 P 22 5 (P<0.05) o 5% 25 7K

I L#, " P<0.05,"" P<0.01, """ P<0.001 ;ns 7R

P>0.05,

3 “EHIRAMARBFIRIGI Fe' MIEIREE S

R2 HETRRT M A REE TR BN X 48 AR iE M 0 R 0m

HepG2 4LAEIE %/ %
iy IKFEI ) 75 % LEEEEIY)
100 pg/mL 200 pg/mL 100 pe/ml. 200 s/ ml,

EE 108.40+5.24" 103.41+4.26 80.77+3.55'*** 87.63+3.06" "

IS 93.51+0.52° 97.33+1.68" 90.63+3.69° 92.91£2.70™
IR 100.10+1.71° 81.21+0.17° 102.18+6.74" 92.86+0.75" """

FAR 93.83+1.43° 99.14+4.54" 62.93+1.50%""" 58.33x1.07¢°""
X 1l 109.61+3.50" 110.30+0.31*" 106.00+1.01° 109.50+0.55
pLy=gcs 62.61+0.62¢ 76.89+0.10° 73.37+5.49° 70.77£2.30°
P 86.32+2.53' 83.23+2.83° 58.83+0.85¢""" 54.23£0.23%°""
INEAR 97.24+1.92" 103.15+7.95 96.73+2.06" 90.91+0.40°'*"

Hi g, 105.64+6.38" 105.62+3.04" 65.87+3.15"°" 63.61+3.81"""
JeiR A 115.64+5.64" 113.26+3.45" 96.31+2.29"** 97.60+1.59"**
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gk
LO2 ZHMIAAE 3/ %
45 KL ) 75 % LR HLY)
100 pg/mL 200 wg/mL 100 pg/mL 200 pg/mL

PRI 110.60+2.34° 120.00£2.37° 118.10+1.10°" 133.21+8.94*"

V¢ 103.10+2.65" 110.70+1.72° 113.50+1.10" 123.10+1.44""
BUR 104.40+0.90* 110.80+0.57° 103.60+0.36° 110.80+0.17°

FAR 111.60£0.25" 111.00£0.51° 99.17+0.40" 101.10£0.40°"
X5 1M 126.1+0.3" 143.90£1.55" 133.73£1.79" 137.51£0.65
X 115.00£1.63" 111.80£1.72° 115.02+2.64" 119.2420.88°"*
[Tiikay 90.67+1.97¢ 92.77+0.46' 113.81+0.68""* 121.01+0.36" "~
IR 100.60+0.62 104.90+1.20" 115.51+0.69"*" 116.10£0.17¢"

Hi I 109.80+0.69° 105.80+0.76" 128.90+0.10"*** 135.80+0.87" """
e R A 101.80+4.25"" 98.90+5.17° 102.70+0.64°" 109.00+3.40"

R G R R R AN [ 400 22 (A7 AR B 25 7 (P<0.05) o 5% 245 14 9 A [ e B8 /K B2 iy Lb
#, " P<0.05, " P<0.01, *** P<0.001

26 “HETHKEGMARBEFRIIX H,0, FF
HepG2 #1 102 RS R MR PIER

55XF BEZH HepG2 4 i A7 15 %6 (99.86+1.32) % |
LO2 4HMIAFTE 2 (99.91+2.24) U FbAse, #5750 2H 40 i A
FEIG R B35 TR, 43510 60.42 % (HepG2 4 i) F1I
58.09 % (LO2 4 i) , 15t I A A 40 495 A5 B A4 s i 2
T TR B < A+ ™ 25 Wi 245 b1 S U A 3L | 52
H,0, AL 151 HepG2 Al 102 40 A7 15 A AN [F]

TR W $ i, R 2 BAR U X A AL 45 4 20 A i
TREEH] . X B ROK S, X i 75 % £ B4 iR
PrXF HepG2 20 M S AbA00 45 i) DR AP VR TSR, XS
IK BRI B3R 75 6 STEBEBCHIF LO2 240 if S Ak 45t
Pt O AR T B . X SO AR T IR & IR 2Y
MR e —E TR LAY HepG2 F1 LO2 41 fifd
el H,0, BN AN, 25 R 1nk 3 PR,

£R3 “BE+REGHMARARFIZEUX H,0, 55 HepG2 1 L2 AR S L RGHERIPIER
HepG2 4HLAETE %/ %
By K2 75 % SR
100 pg/mL 200 pg/mL 100 pg/mL 200 pg/mL
PEE 82.77+0.97" 85.50+0.71" 86.53+2.63"*" 82.11+1.80""
J\A 73.53+1.84 75.93+2.01° 80.73+1.22°" 79.45+1.90"
LALES 72.90£0.14 72.60+0.73 68.60+1.02" 65.90+1.70°""
FAR 61.90+1.40' 62.25+0.81° 67.62+1.52"" 69.84+1.00°" "
X 1l e 83.90+0.20" 82.71+0.32" 90.70+1.61°* 88.31+1.42""
X By L 89.44+0.52" 95.01x0.42" 69.27£2.12°*" 71.56+1.62"""
[Eka 56.11+1.14# 53.84+0.24' 78.33+1.88"**" 73.83+1.53°"*"
1 EAR 82.69+0.21" 83.94+0.59" 60.92+1.90°*** 56.26+5.60" "
Hik 65.97+1.71° 65.47+2.50° 60.70+3.70° 58.20+1.308""
JEHR A 70.63+1.01° 72.07+0.40" 60.55+1.90°" 62.13+1.32"%"
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gk
LO2 A A% 3/ %
iy KL ) 75 % LR HLY)
100 pg/mL 200 wg/mL 100 pg/mL 200 pg/mL

PRI 87.80+9.31° 81.33+1.43¢ 80.81+4.12°" 83.53+0.40°

IS 84.62+0.74" 73.63+0.74" 66.60+4.49"*" 59.21+6.73°
BUR 96.84+5.68" 74.62+2.02° 65.10£11.54""* 48.90+2.65"**

FAR 91.87+0.40" 89.33+0.55" 99.32+1.66"* 108.11£0.24*""
X5 1M 69.03+5.21* 68.11x0.26° 67.12£0.51" 75.63+0.16""
X 107.62+1.88" 101.11%1.63"* 97.07+1.74"" 74.94£2.54"%
[Tiikay 60.70+0.51" 58.71+1.45' 79.20+1.31°"" 53.40+0.62"
IR 89.57+1.40° 80.51+1.36° 98.51+1.34"" 93.17+1.01""

Hi I 98.52+3.90" 92.07+3.17" 95.83+1.85" 92.93+9.17"
R A 97.51£2.07" 91.03+4.18" 91.91+3.06"" 93.87+5.28"

TE : A FAS R PR R AN R L0 2 B 2 35 P 22 57 (P<0.05) o 5% 24 01 B AH ) ok B2 K £ Uy Lo

#,*P<0.05, " *P<0.01, *** P<0.001,

3 itig
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WAL XF 102 40 i 4 R R B A w1, i
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