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[ Abstract] Objective: To investigate the antioxidant activity and chemical composition of 75%

ethanol extract of Rosa cymosa roots and its different polar parts. Method: The 75% ethanol extract of R.
cymosa roots was divided into dichloromethane, ethyl acetate, n-butanol and water parts by organic solvent
extraction. In vitro antioxidant activity of each fraction was determined by 1, 1-diphenyl-2-picrylhydrazyl
(DPPH) and 2, 2'-azino-bis( 3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) free radical scavenging assays, as
well as ferric reducing antioxidant power (FRAP) test. The contents of total triterpenes, total phenols, total
tannins and condensed tannins in each fraction were determined by spectrophotometry. SPSS 24.0 software was
used to conduct Pearson correlation analysis between the antioxidant activity of each fraction and the content of
the main components, and then the main active fraction and the main active components were determined. The
chemical constituents of the active fraction was analyzed by ultra performance liquid chromatography-
quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF-MS/MS) , and the structures of the main
chromatographic peaks were predicted. Result: Each fraction of R. cymosa roots had certain antioxidant
activity, and there was a significant dose-effect relationship within a certain concentration range, but the
antioxidant activity of different polar parts was different. In DPPH and ABTS free radical scavenging tests, the
antioxidant activity of each fraction and vitamin C (VC, the positive drug) was ranked as ethyl acetate fraction>
VC>n-butanol fraction>ethanol extract>water fraction>dichloromethane fraction. In FRAP test, the activity of
ethyl acetate fraction was weaker than that of VC, and the other order was unchanged. The contents of total
triterpenes, total phenols, total tannins and condensed tannins in ethyl acetate fraction were 3.81%, 50.33%,
3.32%, and 39.79%, in n-butanol fraction were 0.88%, 41.42%, 2.25% and 23.55%, in ethanol extract were
2.90%, 41.95%, 3.43% and 20.14%, in water fraction were 0, 26.80%, 16.90% and 7.57%, and in
dichloromethane fraction were 21.23%, 12.90%, 1.59%, and 6.17%, respectively. Correlation analysis results
showed that the contents of total phenols and condensed tannins were positively correlated with the antioxidant
activity, the contents of total triterpenes were negatively correlated with the antioxidant activity, and the
correlation between total tannins and antioxidant activity was not obvious. A total of 26 compounds were
identified from the ethyl acetate fraction by UPLC-Q-TOF-MS/MS, including 11 condensed tannins, 4
hydrolysable tannins, 6 triterpenes, 3 flavonoids, 1 benzoic acid derivative and 1 chlorogenic acid analogue.
Conclusion: Ethyl acetate fraction is the main antioxidant active site of R. cymosa roots, and phenols mainly
composed of condensed tannins are the main active components. The results can provide experimental basis for
the development of natural antioxidants.
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B E R4 5,2.5,1.25,0.5,0.25 mL, 43 5 &
F 10 mL B, 0 75% LB E 7 B RN E R &
Mo G UL b # A fe 245 BT it e B2 43 008 0.2, 0.1,
0.05,0.025,0.01,0.005 g+ L™ A 85 3007 FE o 75 Tk o
2.2.2 DPPH A &L E" DPPHH /KL
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ABTS TAEW 2 1 mL, Jin &l v 7K i B 2 0% 7% W AE
734 nm &b 4=0.7+0.002, L HIEL . T 96 fL A T 4
A 2 A TR] Jo o vk 5 1Y) 4 PR AR A 60 o I
W 40 pL, A ABTS TAE W 160 L, 4F 37 18 2 5 15
37 °C N ¥ 6 min, T 734 nm &b 5E 4,104 4,, 5
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20 mmol-L" FeCL¥F W . ¥ LR 2% bl , TPTZ T.
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Fig. 1 Investigation on ferric reducing antioxidant power of

different fractions of Rosa cymosa roots
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Table 1 Determination of antioxidant activities of different

fractions of R. cymosa roots (x+s,n=3)

. [Cofel v
DPPH ABTS
AR I 0.013£0.000 5 0.021x0.000 5 6.8213
AR EEERAL 0.053£0.0025  0.085+0.009 0 1.777 4
LR TRFAL - 0.00940.000 1 0.015+0.001 0 8.0190
1E T B AL 0.011+0.001 0 0.019+0.000 5 7.9372
KB 0.026+0.002 5  0.039+0.000 5 4.4599
vC 0.010£0.000 1 0.016+0.000 1 12.4870
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JBT 2 00 R R VR VR 5 R R UL S 0T IR
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VI 1 b Y, = e b R R B T AL U
b A5 R DU A V5 43 PR R 4
PRAR C BEER EY) S W BB AL L LR LR AL IE
TR KB RE G 10,24,10,10, 10 mg, K5 3 FR
SE BT 50 mL AR (6 i P KA N K ¥ O
5 FLA TR B O E AL R AT BVAS T A
S BT 0 S ) BV o i PR B A AR AR 2
MR Y A P B SRA L LR SR AL L IE T
B KT FE i 8,12,6,8,40 mg, K B R E LB T
10 mL S, 00 75% & BEVE i OF 2 25 5850 19 9
A W T a0 A 1 A VA

2.3.3 RS S EI T SR E R -K -
e TR 0 Ty 1 DN 4 PR AR A S AT A A il Y
K % B B BER S AW 0.2 mL, 40 ) B T 10 mL B
FERAE T, 60 CCAIR 5 T 1 5], K5 % A 5% & 5
I -VK RV W 0.2 mL Al 2 0.8 mL, #%J , 60 °C
AW IR 30 min, B, 37 B E KK A =S N
AVKZ % 5 mL,7E 546 nm Zb I 52 4 FE A A b i il 2%
RS,

2.3.4 R TR EVRE BT Y S R ED RO WA A
% -1 1% 2% 5 €0 7 3 000 4 PR AR v S R BB I Y
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2.3.5 AWM SR E R E -
PR b €5, 77 00 A o K A o RS A A R 0.5 mL,
A A S T, 4 B A 3% F FLgE
B WK 2.5 mL 1 30% ¥ i B2 FH BE % W 2.5 mL, 4%
A7, G A4 20 min, T 500 nm 4 5E A, 1% A bR HE
2 T 53 4 A AR A L 1 A A R I A

24 JILFEHER

241 KTEXRFE N5 & BCAE LR X BT 5
7 0.3,0.45,0.6,0.9,1.2 mL, 4> %% T 2 mL &1,
I BRI E R EZE RS &M bR
JLZE E X IR S5 0.5,1.0,2.0,3.0,3.5 mL, 43 5| &
10 mL i, 0 75% & BEHe B OF E A5 B2 4%
A8 FH o K IR D AR 45 W RE S A O R VA
oy i HE 2.3.3 123550 F ik B A E 4. K%
BB TR N R A 0.5,1.0,2.0,2.5,3.0 mL,
S350 T 25 mL g T, 5 A8 BH A R UV
1 mL, 283 A0/K 11.5,11,10,9.5,9 mL, #% 2.3.4 5 F
JFE AL BRI SE A, LA A AR R, LUK IR G T R
WHE (C) MM AL br , il AR e £k 19 RE S R I &
TR AL &R [l J5 #2435l oy 4=54.955C+0.099 7
(r=0.999 2) , 4=90.364C+0.010 9 (+=0.999 0) , A=
3.201 1C—0.032 2 (r=0.999 8) , £& ¥ {1 Fl 2 % N
73.8~295.2,1.74~10.42,48~336 mg-L"',

242 KEEEIRE R WIAE IR R B TR
JUZS 3 6F BRI W0 4, 0 00 9% 2.3.3,2.3.4,2.3.5 T
TR A W A, %S0 E 6 K, T A4 1) RSD
4390 0.2%,0.1%,0.2% , 2 B 25K % R 47
243 fRoE R HUA B AR KRR S 4
232300 F J5 vk il £ B = R R A g A 8
Jor & 12 W 1 Al L O o) 4 IR 2.3.3,2.3.4 FI
23500 F ik A, 4 HTE W )5 10,20, 30,40,
50,60 min il & A, 7155 RSD. 45 5 43 {07 #F 7 45
I ] 55 A4 () RSD 43 51l Ry & B 42 B9 2.7%, 1.7%,
1.0%, & W BE B AL 2.5%,2.6%,0.7% , £ R 2. Bi5 &6
7 2.8%,2.9%,1.0%, IE T FEH A7 2.0%,2.9%,0.2%,
IKEBAL 1.5% F1 1.6% (1% FF AL = 1 75 1 B A% JC 2 DU
). B FRUS ML M IEWAER GG L hNERE .
244 FHEMWIKE 50 e AR 2 R ECY) K
Ay 4 A4S T A S RS B PR E L H R 2.3.2 500 F
05 ¥ A AR, AT 6 O MK 2.3.3,2.3.4,
2.3.5 500 7 A0 I A, THIE AR S P R =
S RV AR AR S, WAR 2 B R
Tk EEE R

*2 SHRAFBUSENENESEHIREE R (n=06)
Table 2 Repeatability experiment for determination of different

fractions of R. cymosa roots (n=6)

o -2 5k 5y B (RSD) /%
LRI 2.65(2.3) 41.71(1.6) 3.49(2.5) 20.87(1.6)
TAEBEIRAL 21.15(1.6)  12.24(0.3)  1.61(1.3)  6.17(0.7)
LR OTRIAL  3.81(0.2) 50.24(1.3)  3.34(2.5) 39.77(1.0)
1E TR A 0.88(1.2) 41.47(2.2) 2.28(2.6) 23.53(0.2)
IR B - 26.77(0.5) 16.21(0.6)  7.45(2.3)

R AR R BRI (3,400

2.4.5  JIREEDCEE  ERE R G A A £
FEHCY) AP AT L LR LR L IE T B A
FEL & 64y, 40y 42 91 249 50, 5,50, 100 mg, K % Bk
SE L H S RE S P S R 11 43 RS 5 i A B
PR XoF HEUS VR 20 mL (B SRR [T 3 0l iy 1.49,1.86,
1.07,0.87 mg, % 7 o = G H ot ) B 4080 7%
1 BRI AW e A LR QRS IR T
B A K EB AR A 6 0y, By Ay 29 5,12,5,5,
5 mg A BARE  Hi SRS A2 10 1 H B4 BIRS
BB R N B A W 50 mL (BB F R i i
Sk 2.11,1.47,2.81,2.61,1.45 mg, KEBALEFI K
IR, AR PR VA R S HY I ) 5 B R S R B R Y
RO R EB AR A 6y By T Ay 20 4,6, 3,
4,20 mg NGB FRE  FE SRS TP R 11 B4y
SRS 2% A LS 6 B U W10 mL (JLZR &
4% 914 0.81,0.27,1.08,0.74, 1.02 mg, ¥ 7 K 75%
W) #2320 N 75 il w3 A W, A 0
2.3.3,2.3.4,2.3.550 F ik B @I E 4, TH B AR
[l i % K% HRSD, L% 3.

F3 SWIRATE A& =N E B0 E Y EF R (n=6)
Table 3 Recovery test for determination of different fractions of

R. cymosa roots (n=6)

SR A [ 3 (RSD) /%

P i
ety 1 Py 4 W IR
R 102.20(2.5) 99.38(1.3) 97.17(1.5)
TR H R A 95.28(0.3) 100.71(1.0) 95.92(1.0)
LR LRI AL 97.83(1.8) 99.81(0.6) 98.67(0.7)
IE T A 98.93(1.7) 102.70(1.2) 102.28(2.8)
K AL - 102.15(1.7) 97.71(1.8)

2.5 FESINE  BUAPRAR £ R B A4 S SR

FE &, 2 2.3.2 T T 3 i A& A U W, 40 ) 4

2.3.3,2.3.4,2.3.5500 F ik B GIFINE, B 4 4
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x4 SHRRABRMALZRSHEENE (Xs5,n=2)

Table 4 Contents of chemical components in different fractions of

R. cymosa roots (X+s,n=2) %

FE psiet 1 ey §58 25 iRy 951)
AR 2.90+0.14 41.95+0.18  3.43+0.04 20.14+0.04
TP BEERAE 21.23+£2.99  12.90+0.62  1.59+0.03  6.17+0.05
LRI 3.81£0.01  50.33£0.56  3.32+0.04 39.79+0.38
1E T B AL 0.88+0.05 41.42+0.86  2.25+0.05 23.55+0.02
KB - 26.80+0.13 16.90+0.03  7.57+0.14

2.6 HHSEHEHT SR FH SPSS 24.0 B4 X 4% A A
wi i B% DPPH Al ABTS [ H 2L HE J1 VBK 85 1 16 )5t fig
T 5 &AL B B AT AR SC AT, WL S
S5 R I =G % 5 515 KR DPPH,ABTS H i Ak 1
IC,, 5 IE A G, 5 4k B 710 JRU AR ) 52 3 7 AH G (P<
0.05) ; & 1 % & 5 %5 bk DPPH, ABTS H H &4 1C,,
SR A ¢, 5 8B R R RE U7 &2 5 1E A ¢ (P<
0.01) ; BLBE R & i 5% KR DPPH Ml ABTS [ 1 3£ 1Y
IC,,, Bk TR R RE I R E I s i AR & i 57
Kk DPPH, ABTS H 1 3& 19 IC,, &2 5 T AH ¢, 58 B
TR R ) S50 OE A O o $E R A AR AR b R
Y56 B0 1 0S5 B DPPH/ABTS A i 5 IC,
A, 42 730 L BE g s, e A AT PR R A

£5 SEREBUULEESSBEHANFMEOELEESH

Table 5 Correlation analysis between antioxidant activity and

chemical component content of different fractions of R. cymosa

roots
AH G R AL
28 Wk DPPH ) ii§ER ABTS i1 kB T8 50
ICy, IC,, fit
S = 0.985" 0.984" -0.978"
S -0.964% -0.955% 0.977%
ISR T In 0.015 -0.034 -0.196
EiRed iR g Ty -0.772 -0.752 0.848

T DR AE 0.05 JKF (BN ) - 8 35 M1 G 52 308 46 0.01 K-
(CUCTIDERE 3 S P

2.7 M R R A AL 5 4 ) UPLC-Q-
TOF-MS/MS % 5E  Hi & & 7 Bt 48 1k 1 7 45 2% ]
A, LR TR A A AR P AT A . A
It , 5% ] UPLC-Q-TOF-MS/MS $ R X 2, 2 . Hig %
DL A2 1853 AT 4307

2701 BEEEIE BB H A PRI R £ TR AL AR
A 0.01 g, KE % FRE , I 5 mL BB R S A R, &
<122 -

272 Kl & i 2/ i ACQUITY UPLC
BEH C,, 4345 (2.1 mmx100 mm, 1.7 wm) , ¥ 3 #H
HEE(A)-Z N (B)-0.1% H AR K I T (C) A7 B Uk
JE (I B A A B9 L1 ER 25N 5% ;0~1 min, 0~5%B ; 1~
2 min, 5%~8%B; 2~4 min, 8%~10%B; 4~6 min,
10%~15%B; 6~8 min, 15%~23%B; 8~9 min, 23%B;
9~11 min, 23%~50%B; 11~15 min, 50%~70%B) , i
# 0.3 mL-min", #F£H 2 pL, #1130 °C.

JOT 15 2% 4 Ry LS 25 B 1R (EST) L IF L BB

A, BWERE 2.0 kV, HEfLHJE20 V, B T4
B 100 °C, B 7 R 400 °C , 4 LA 3 3
50 L-h', BV FI S0 H 700 Leh'o B B 1 filf 4% fiE
H20~50 eV, B} B 7 lf 48 AE 5 6 eV, 4 I BE £
m/z 20~2 000,
2.7.3  ALZFRSr 0 38 F MassLynx 4.1 % 1E | 17
[ = W S R R 3 13 B s VTR = 4 4
eI — T G 4 A B 1 RS STk
(B HEAT LA, ) 2% €0 33 06 1E A7 U0, 45 2R A 4 A AR
LR TR AL I % T 26 S L 1A
AR, 4 PR AR AR I, 6 4 =G 28, 3 R 28,
IR BRATEY M LSRR EY .. B
TGP B A A sy, WL 2 Fik 6,

1 2 3 4 5 6 7 8 9 10 1112 13 14 15

2223

12 3 4 5 6 7 8 9 10 1112 13 14 15

t/min

ALE# B B 7
B2 €ERZBZEDNEFARNEFEATHEEFR
Fig. 2 Total ion current chromatograms of ethyl acetate fraction

of R. cymosa roots under different ion modes
3 it

A58 K Fl DPPH, ABTS il FRAP 3& 3 Fh )y i
X 4 AR AN [ Al A IR 7 B T AR AR T PR EAT T
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F*6 EMRZHBZEEHA P LFEK 5K UPLC-Q-TOF-MS/MS ¥ E

Table 6 Identification of chemical constituents in ethyl acetate fraction of R. cymosa roots by UPLC-Q-TOF-MS/MS
VN - i w4
U e WA e mra g PTR CHRENT th o
1 048 [M-H]" 865.1991 865.1980 1.3 C,H,0, 739,695,575,407 JF{EH & C, s H 4> S M1k Epne
2 3.09 [M+H]"  579.1495 579.1503 —1.4 C,H,0,, 409,301,247 JRAL T 3 By sl [R] 43 5 44 44 L9
[M—H]-  577.1362 577.1346 2.8 425,407,289,125
3 347 [M+H]* 291.0883 291.0869 4.8 CH,,0, 273,147,139,123 JLAHE/FEILAHE B i 18
4 3.63 [M+H]" 5792930 579.1503 4.5 C,H,0,, 409,301,247,149 JFIE75 & B, B H: [ /> A& 79
[M-H]"  577.1347 577.1346 0.2 425,407,289,125
5 401 [M+H]" 8672135 867.2136 —0.1 C,H, 0, 889,851,577,409 J5 £ % C, sl H [ /> 54 fA B s Lol
[M-H]"-  865.197 1 865.1980 -1.0 695,577,407,300
6 444 [M-H]" 633.0745 633.0728 2.7 C,,H,,0,, 300,275,169 isostrictinin R
7 5.03 [M+H]* 563.1565 563.1553 2.1 C,H,0,, 411,393,271 A SR - (48-8) - L AT L=95ig
8 521 [M-H]" 729.1445 729.1456 -1.5 C,,H,,0,, 748,289,245 epigallocatechin-3-O-p-hydroxybenzoate- ( 48— #£JFi 20
8)-epigallocatechin
9 639 [M+H]" 563.1553 563.1555 0.4 C,H,0, 411,393,271 A BRI - (4a-8) - )LAS & B
[M-H]" 561.1415 561.1397 3.2 409,391,289,245
10 6.64 [M-H]"  545.1432 545.1448 -2.9 C,H,O0,, 289,245,161 guibourtinido-48— 8-catechin/guibourtinidol-4a— #F 5717
8-catechin/epiguibourtinidol-4a—> 8-catechin
11 6.84 [M+H]" 435.0560 435.0564 -1.8 C,,H,,0,, 457,303 4'-0-xlyopyranosyl ellagic acid B
12 7.38 [M+H]* 301.0932 301.0923 3.0 C,;H,,0, 255,121 Xit #2218 4-O-B-D-NH g 4 460 W 4 T R 171
13 7.60 [M—H]"  545.1451 545.1448 0.6 C,H,0,, 569,247 guibourtinido-48— 8-catechin/guibourtinidol-4a— #£/5 17
8-catechin/epiguibourtinidol-4a—> 8-catechin
14 7.77 [M-H]" 1153.2600 11532614 -1.2 C(H,0,, 577,289,161,125  epicatechin- ( 48 —6 ) -epicatechin- ( 48 —8 ) - L i[>
epicatechin-(48—8)-catechin
15 8.26 [M+H]" 449.0728 449.0720 1.8 C,H,,0,, 317,301 4-rhamnopyranosyl-ellagic acid B
[M—H]-  447.0555 447.0564 -2.0 315,299,270
16 8.51 [M-H]" 447.0570 447.0564 1.3 C,H,0,, 315,299,270,242 M4 A B 5123
17  8.64 [M-H" 677.1498 677.150 6 —-1.2 C,H,,0,5 723,713,353 3,4,5- kR 25 7 iR LRI R4
18 896 [M+H]* 815.1950 815.1976 -3.2 C,H;,0,5 548,245,125 garcinianin A/garcinianin B B i)
19 930 [M+H]"  905.2653 9052715 -6.9 C,,H,0,, 943,927,887,453  3-HIJL-3- T M- 1-b- 11 25 3 -3-0-[ (4- L B A ) RO
AR -2-0-(3- £ Tk S % ) ) 2 - 7-O -4 48 il 7
20 9.68 [M-H]-  711.2133 711.2136 -0.4 C,,H,0,, 549,151 liquiritigen7-0-glucoside-4'-O-apiosyl-O-glucoside  # fifi (27)
21 10.06 [M+H]" 505.3521 505.3529 -1.6 C,H,O, 527,487 13- 72 555 0 R e
[M-H]"  503.3373 503.3379 1.2 549,485,459,439
22 1131 [M+Na]® 673.3919 673.3928 -1.3 C,HO,, 1301,489,471  BAIVI.Hi{ 5% /24-deoxy-sericoside SRR
[M—H]- 6493959 649.3952 1.1 695,685,487,469
23 11.45 [M+Na]* 673.3936 673.3928 1.2 C,H,0,, 1301,489,471  PI{ILHi{"5%/24-deoxy-sericoside =il 129-30]
[M-H]"  649.3964 6493952 1.8 695,685,487,469
24 11.59 [M+Na]* 6713774 671.3771 0.4 C,H;0,, 487,469,423 quadranoside VII/2 a,3 8 ,24-trihydroxyurs-12,18- ="
[M—H-  647.3799 6473795 0.6 693,683,485 dien-28-oic acid 28-0-B-D-glucopyranoside
25 11.96 [M+Na]" 527.3366 527.3349 3.2 C,H,O, 487,469,451 23-FR T KR =i
[M-H]-  503.3378 503.3373 1.0 549,485,452
26 12.73 [M+H]*  489.3563 489.358 0 -3.5 C,,H,O, 471,453 R =S
[M-H]"  487.3434 4873423 2.3 469,407




5527 250 8 il
20214F4 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 8
Apr. ,2021

VA, 45 S R B 4 A AR 4% 3 0 38 LA Bt S AR 1
HE @R, &AL A AL P i 58 2] 5501
¥ 20 LR LR A > TE T B A6 > £ P 48 B > 7K
P> B A, b 2R £ R A 4 PR AR BT
AL TE TR AL o £ T AL Ak 24 B4 1 I A
WK, TR T B A7 S B RN 45 4 B 5 A
UPLC-Q-TOF-MS/MS 43 #1 45 S 18 /R 4 R £, g o7
hEEE RGN R, DA A
F 0 B 2 R4y T AR R A B AR TSI TG LA o Hh
TR 2 o o i Al AL A XE B R, DA TR AR
b2 15 A W 9% 2 AR v e =G 2R gy o (R AR
oK B 2 43 B A AT B R T R MR R 2 Y R TR
JE BT 43 S e ok T HL 25 A0 50 R LA
o PO PR IR S A T H I,
LT S I 5 A MR AR PR I A 1 ) S o
TS YRR 5E S

G PR P =S R BN A =KL LY
TbE RIE A W 2, IR I, B =1 Y A R S vk
HURE B R 1 S %t B o PR & B, SR ) Sk [ 32-
33 ]y T A BRSNS ANk R 2 TR 7S R R
ol FP 4R LSS P K A R O T RE AR B, BT AR R 5
Xif HE i 2 A ) O 32k S €6 e R RO KR — 3, A
A = G H oV R U 7R 2 B A0 B T A 2 B
V5568 IR 48 AR TR 5 9 06 IS e R A A R —
A8 B FH = S W e VR SR IO R . L5 A] g
P 18 H £ BE Tl R4 Ay 4 B0 ) B, 482 B 1Y
I =W AR £, 30 B A T T S 2R A 1
B BRI e R W AT D 5 0T IR T AR 22 o

SR T R VR A R T R A
2 AR o R R R AR A R - T R R
5 L 3R A R VS VT B 25 Ak A 4 mT LR 5
Bty T 3K 7 v I S A R A L A EE B IR A,
£ 1 TR V5 I 7 o A 0E AH DG, AR i o D B S 0 R
Py 5 H i, PR FH T I 3R R AR T U S T
EQAENEAU R S BN X R i N 9y
o I T R AR R R T R B R R B P b R
BEIRDY IF A RE W BRI A AR . I KR AR
PR 2 2Ry S o) 2, AHL S B ) 5 1) 1 2 5 1B T IR
55 ¥ A0 1 B o 2 A, O N LA I AT B B B,
SE 5 AT RE ARG o 7 S BR AR AR P, BE 1 29% Bk R 4
VES VR IE Tl TR B A1 A AN 5 S ik, WK LR 50 °C oK
T RN AR . ERE L S CE 30 min £ I A2
I T BB HHAE 30 °C /K 3 H AR IR 3B 4 737 0 3 T
SRR AT S I 25 SR L DS A, I st R[] e

<124 -

PEAT T 1 28 W B 2 e, AT B v D At R A A
BE o AESEAT B R A Y 5 B R B e A
AR A, A SCERRE R B IR AR 58 29 T 1 &=
BEFO, PR TG T P B R ER B A O A v 1
W

A 1 TG 4 A AR v i G B T O A I Y Sk
il PRI, AR SCR F SCHR [ 15 ] rb i) 7 B 1 -k 2
W T AR b 4 5 8RB & 5, 45 R B %5 %
JoT & hE e TR BT e IR R AT R A AT PR A
%5 A 8 0 5 I 5 2R L AT 3 AR S 6 JE T 46
AR R RE RN R R S REEER S
REARDT PR B i g 5 Q48 4 T I N i
TERPESIET B pE k2 LA R AR LAYR
] 5 O R A A R T A AR R A
B 28 Ak A W B AT B R R I A T R 25 ) 8
A HE A AE I S DT 5 350 45 SR i v
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