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Determination of 10 polyphenol components by HPLC and
antioxidant activity in the leaves of Ilex latifolia
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College of Pharmacy , Wannan Medical College , Wuhu 241002 ,China

Abstract ; This research established an"HPLC method for determination of ten kinds of polyphenol including the neochlorogen-
ic acid, chlorogenic acid, cryptochlorogenic acid, caffeic acid, p-hydroxycinnamic acid, rutin, isoquercitrin , isochlorogenic acid
B, isochlorogenic acid A“and isochlorogenic acid C in the leaves of llex latifolia,and investigated the content difference and
the antioxidant activity. Determination of 10 polyphenols in 50% methanol extract from the leaves of I. latifolia by HPLC and
preliminary study on'its_antioxidant activity by DPPH. The results showed that Ten compounds were well separated with good
linear correlations (r>0.9995). The average recoveries of ten compounds were 96.58% -112.03% and the RSD were less
than 4% (n =6).The 50% methanol extract from the leaves of I. latifolia has good antioxidant activity. The HPLC method
was rapidyaccurate and stable, which could be used to detect simultaneously neochlorogenic acid, chlorogenic acid, crypto-
chlorogenic acid, caffeic acid, p-hydroxycinnamic acid, rutin, isoquercitrin, isochlorogenic acid B, isochlorogenic acid A and
isochlorogenic acid C in the leaves of I. latifolia. There are certain differences in the contents of ten compounds between the
samples from different producing areas and harvest times. The antioxidant capacity of 50% methanol extracts from the leaves
of I lattfolia from different sources is significantly different.
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Table 1  Sources of 23 batches“of sample from different produ-

cing areas and harvest times

i Fe Kt ]
No. Source Harvest time
S| TR b R 2017.10
s2 b R 2017.10
S3 LR e 2017. 10
oS TRAGH 2017. 10
S5 A& R 2017.10
S6 EHAaEH 2017. 10
S7 TRAR 2017. 10
S8 A& R 2017.10
S9 A& R 2017.10
S10 THAOR 2017. 10
Si1 TP T 2017.10
s12 IR 2017.10
S13 LRART TR 2017. 10
S14 BREEWITT 2017.01
s15 RS T 2017.03
S16 LG 2017.05
S17 TRTEHITT 2017.06
S18 el 2017.07
S19 RRTEMTT 2017.08
$20 LSEWI 2017.09
s21 TRTEHT 2017.10
522 TRGEWTT 2017. 11
s23 TRGEMT 2017.12
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2 FEE&%R
2.1 HPLC EREKRMHZ B 10 Fh &5 B3R
THEE
2.1.1 &#E&n

K H Agilent HC-C 4 (4.6 mm x 250 mm,5 pm)
R B R 0. 2% BERR CNIE (A) 0. 2% Wz /K
(B) A TA6 BEVRIE, VEIRAR ST :0 ~ 15 min,10% A;15
~16 min,10% ~16% A;16 ~30 min,16% A;30 ~
31 min,16% ~18% A;31 ~50 min,18 % A ;FEj 40
C ;7 1.0 mL/min; £ 1 320 nm; gEEEE N
10 pL, 76 BR s ST, AhialRe o o 4 iR |
SRR Bk SRR MIHERR X R R AR T R
WHEH R IEIR B 4k IR A Fl R4k iR C {4
T ) R B BT (i) 5008 L PR — 3, 0T R VS YRR
MR A HPLC B (LR 1) o
2.1.2 STRBSIERE &

FE R IBORT JE & BT 2% LR 10. 92 mg, 2% i iR

A

6

18.36 mg, faZ )5z 10.92 mg, 2T 29. 80 mg, Sl
S 5.08 mg, FaRJER B 11. 28 mg, F4¢ iR A
5.82 mg, REEJRR C 4.06 mg, WIMERR 2. 08 mg, X}
FRELREERR 1. 60 mg A E T 20 mL 2 51, H
50% H BEME P A RO e S B 20 F8 5], 15 0.22 pum
THALUERSE , RIASTE & %) BT i 8 VA R o BT B 40
Sk 0. 546 0. 918 0. 546 . 1. 490 0. 254-0. 564 .
0.291.0.20.0. 104 .0. 08 mg/mL, 4 C¥& k{517 4%
Mo
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B FERROE B, N 50% W BEys W b 92k JE i, 4
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Fig. 1

Chromatograms of reference standards (A) and Sample (B)

TE 1B 2 SRI5TR 3 Bt R 4 WIERR S R IEPYRERR 6 9T 7 St 1 8 a5l B 9 SR fsiiig A 10 etz C.

Note : 1 neochlorogenic acid,2 chlorogenic_acid,3/ cryptochlorogenic acid,4 caffeic acid,5 p-hydroxycinnamic acid,6 rutin,7 isoquercitrin,

8 isochlorogenic acid B,9 isochlorogenic acid A,10 isochlorogenic acid C.

2.1.4 HHEZER

i 2% T BBUTR B b LI fit A 05 RS o, 50%
P R AN [ B )% PR VA WA, Fe R 2. 1. 1 T
(1R € 3% 2% AL 0 R T o D L 2 DI IR B 2 D I W
fig KIFRSEREERR 5 T S 1 R B

LRI A FNSRER IR C AU AL, SFAT I E 3 1K,
SRAGIE TRIFRP- 2R, LK R At v B2 (mg/mLL) B9 )
XSEOIRTAAR (X)), (038 W T AR B 5 HTX B A
PR(Y) 2 ilbriE 2, 4R AR 2,

R2 KMHZEM 10 MEEREMSEEXF (n=6)

Table 2 The linear relationship of 10 components in the leaves of Ilex latifolia (n=6)

Lo 7 B R AL
Compounds Regression equation r inear range
(pg/mL)
Neochlorogenic acid Y =2843X +94.57 0.9999 16. 80 ~546.00
Chlorogenic acid Y =2820.1X +193.03 0.9995 28.25~918.00
Cryptochlorogenic acid Y =2383X +29.107 0.9999 16.80 ~546.00
Caffeic acid Y =5458.1X-2.6553 0.9998 3.20 ~104.00
P-hydroxycinnamic acid Y =5866.5X-1.326 0.9999 2.46 ~80.00

Rutin Y =981.84X-2.756 3

0.9999 45.85 ~1490.00
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%3¢ 2 ( Continued Tab. 2)
Lo CIEpct R KA
Compounds Regression equation r wmear range
(pg/mL)
Isoquercitrin Y =1343.4X-2.527 2 0.9998 7.82 ~254.00
Isochlorogenic acid B Y =2866.7X-18.89%4 0.9999 17.35 ~564.00
Isochlorogenic acid A Y=3211.6X +10.69 0.9999 8.95 ~291.00
Isochlorogenic acid C Y =3384.3X-5.336 1 0.9999 6.25 ~203.00

2.1.5 HEERE

e 2 W BOIR A % B A VR 10 L, B2 HE 6
WK, I W T L, BB AR G R B RSD, 45 H 5 4k R
MR LR PRk IR OINMERR  XFR I REERR 2 T
SN kIR B R AR R A R Rk R C
X 7 U T AR A RSD 43511247 0.33% 0. 12% 0. 12% .,
0.11% .0.12% 0. 18% .0.09% .0.22% .0.22% #l
0.21% , FRWNEHE R FEARLS .
2.1.6 FHMHRXE

KB AR ECR]—FE 5 (S13) 4% 2. 1.3 TR J5 ik
AT 6 Uk AR, B 2. 101 I g S,
A3 MHERE 10 WL, e B S iR 2k I I | B 2t st
MIMERR R B N RE R A T S L R AR R
B SFERIFIR A SRt E R C Y ik g i AR, Y
PIF A 3R 0. 17% 0. 75% 0123% .0. 003
7% 0.0018% .0.50% .0.072% .0.060% .0.049% .
0.068% , H: RSD 43514 0. 91% .0.77% 1. 02% |
4.46% 4.54% 2. 57% 1. 64% 2. 35% 2. 58% .

1.73% , 85 KWz )7 ik H G M R4S
2.1.7 X

R B PR KA R A2 2.0 g 2R
VS 28 s A A T, IR 2. 1.1 ek A%
A, s I E = IR i E 0.2 .4 8,12 .24 h J5 i
BEATHIT D SRl T AR, 25 R, B AR R R (SRR
FRag JE IR  MIETR AT R IE AR 2 T S
SERJE IR B SR ERE A TSR FRR C X0 0 1 AR
() RSD4y %k 1. 27% 1. 18% .2.90 % .1.43% .
1.04% 1. 40% 0. 97% 1. 08% 1. 84% 2. 66% .
VLA LR A TROE 24 h AR T R AT
201.8  AmAf i FiXEE

i 2 PR IEL 2 B0 R4 5 FE i (S13) 6 17
K 5 AT B B e 2. 1. 3 T AR 14 4 0 vk
A S R, B 20 1. 1 TSR T A o 3
310 B o i IR K RSD L 2538 L 3% 3, 10
FRREI ) B 3 19 1 357 1SR 7 96. 58% ~ 112.03% ,
RSD #4/NF 4.0% , F W5 1 DGR RLGF

R3 AHZEMP 10 FESHRES BRITE RSD(n=6)

Table 3 Determination of the récovery rate of 10 components and corresponding RSD in the leaves of llex latifolia (n=6)

e FER WA Wik FoR FHEICE s
Compounds Amount in sample  Amount added ~ Measured quantity Recovery rate  Average recovery rate (%)
(mg) (mg) (mg) (%) (%)
Hrak R R 3.2724 2.1000 5.2570 97.85 96.58 0.90
Neochlorogenic acid 3.2818 2.1000 5.1995 96. 61
3.2897 2.1000 5.2470 97.36
3.2893 2.1000 5.1765 96.05
3.2867 2.1000 5.1725 96.03
3.3141 2.1000 5.1760 95.60
SRR 14.6761 3.5325 18.2055 99.98 99.08 0.73
Chlorogenic acid 14.9182 3.5325 18.3195 99.29
14.9342 3.5325 18.4390 99.85
14.4425 3.5325 17.6850 98.39
14.6393 3.5325 17.9155 98.59
14.9132 3.5325 18.1515 98.41
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2:5% 3 ( Continued Tab. 3)

way #iﬁnﬁ'lﬂﬂi JIA I _ e -l RSD
Compounds Amount in sample ~ Amount added ~ Measured quantity Recovery rate  Average recovery rate (%)
(mg) (mg) (mg) (%) (%)

K23t R 4.5475 2.1000 6.6965 100. 74 99.81 0.87
Cryptochlorogenic acid 4.4632 2.1000 6.5555 99.89
4.5060 2.1000 6.6675 100.93
4.4176 2.1000 6.4770 99.38
4.4049 2.1000 6.4415 99.02
4.4636 2.1000 6.4905 98.89

Wi 0.0710 0.4025 0.4812 101.64 101457 1.03
Caffeic acid 0.0747 0.4025 0.4794 100. 46
0.0756 0.4025 0.4820 100. 81
0.0795 0.4025 0.4862 100. 87
0.0712 0.4025 0.4866 102.70
0.0741 0.4025 0.4907 102.96

R EE AR 0.0382 0.3075 0.3858 111.60 112.03 3.26
P-hydroxycinnamic acid 0.0371 0.3075 0.3614 104. 87
0.0360 0.3075 0.3896 113.39
0.0337 0.3075 0.3872 113.49
0.0338 0.3075 0.3897 114.17
0.0367 0.3075 0.3946 114. 64

FT 9.9244 5.7300 15.6700 100. 10 100. 52 0.38
Rutin 9.8427 5.7300 15.6275 100. 35
9.7915 5.7300 15.5365 100. 10
9.1948 5.7300 15.0670 100.95
9.7869 5.7300 15.6420 100. 81
974450 5.7300 15.2950 100.79

M 1.4129 0.9755 2.4825 103.85 103. 89 1.02
Isoquercitrin 1.4546 0.9755 2.4860 102.22
1.4372 0.9755 2.4925 103.23
1.3641 0.9755 2.4480 104. 55
1.4037 0.9755 2.5055 105.23
1.3908 0.9755 2.4700 104.29

SBER B 1.2295 2.1700 3.5625 104.79 107. 52 1.86
Isochlorogenic acid B 1.2258 2.1700 3.5785 105.37
1.1747 2.1700 3.6115 107.98
1.1522 2.1700 3.5925 108. 14
1.1604 2.1700 3.6355 109. 16
1.1719 2.1700 3.6655 109. 68

SGIER A 0.9956 1.1200 2.0505 96.93 101.33 3.60
Isochlorogenic acid A 0.9945 1.1200 2.0565 97.23
0.9596 1.1200 2.1265 102.26
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%3¢ 3 ( Continued Tab. 3)
o FE T T W ) GIres AR .
Com L(‘)unds Amount in sample ~ Amount added ~ Measured quantity Recovery rate  Average recovery rate (%)
S 0
Y (mg) (mg) (mg) (%) (%)
0.9291 1.1200 2.0965 102.32
0.9255 1.1200 2.1785 106. 50
0.9588 1.1200 2.1355 102.72
Fek)RR C 1.2760 0.7825 2.1715 105. 49 100. 438 325
Isochlorogenic acid C 1.2623 0.7825 2.0605 100.76
1.4209 0.7825 2.1330 96. 80
1.3426 0.7825 2.0595 96.92
1.3480 0.7825 2.1645 101. 60
1.4064 0.7825 2.2180 101.32

2.1 .9 H@REBEWE
2. 1.3 IUR J5 ikl A A i i, 2. 1]

T TE A AT I RE , T sw e T AR, AR 55

23 R4 250 10 ML S W i, Ik 4,
2 FilE 3,

R4 DH/AMHZBEHAMP 10 HETHRESE

Table 4 The mass fraction of 10 components of the leaves of llex latifolia from 23 batches of sample

e . BRI ) SRR ‘ HERlR s Xﬂi‘)}iﬁl’ﬂﬁ@ﬁ
No. eoch]o'mgemc thorggemc (‘ryptochl'orogenlc Caffeic acid P-hydloxy‘cmnamlc
acid acid acid acid
S1 0.1997 0.4145 0.2518 - 0.0364
S2 0.2057 0.6062 0.3104 0.0090 0.0139
S3 0.1692 026069 0.2431 - 0.0044
sS4 1.5522 5.7733 1.976 1 0.0261 0.0128
S5 0.7197 1.8784 0.9017 0.0174 0.0263
S6 1.0132 4.1568 1.2521 0.0368 0.0142
S7 1.0668 2.7059 1.1009 0.0310 0.0139
S8 071213 0.2400 0.1911 0.0098 0.0222
39 0.7127 2.8794 1.2255 0.0260 0.0173
S10 2.6399 6.4133 3.0595 0.0435 0.0201
S11 1.6576 5.3334 2.4728 0.0455 0.0142
S12 171743 2.9902 1.4710 0.1782 0.0484
S13 0.9042 3.9448 1.4196 0.0170 0.0083
S14 5.6835 8.3616 6.2645 0.0927 0.0284
S15 0.4491 0.4149 0.4380 0.0115 0.0057
S16 0.1606 0.2302 0.2336 - 0.0064
S17 0.9522 0.6212 0.6456 0.0131 0.0092
S18 0.1012 0.4968 0.1673 - 0.0095
S19 0.1643 0.7179 0.2586 - 0.0141
S20 2.3096 3.2251 2.8815 0.0460 0.0161
S21 2.8855 3.6850 2.9718 0.0416 0.0071
S22 4.2270 4.5925 4.4713 0.0795 0.0161
S23 3.4394 5.0116 3.9217 0.0659 0.0198
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Table 4 The mass fraction of 10 components of the leaves of llex latifolia from 23 batches of sample

25 % =y % L %

uercitrin acid B acid A acid C

S1 0.2125 - 0.0996 0.0694 0.0892
S2 0.1810 = 0.1927 0.1874 0.1757
S3 1.1654 0.1241 0.2968 0.1620 0.1621
sS4 1.2229 0.3746 1.1919 0.1582 1.5265
S5 0.7553 0.1098 0.9572 1.4437 1.5053
56 0.7713 0.1971 0.9116 1.9300 1.9967
S7 0.4496 0.1688 1.0016 1.3384 1.5887
S8 - - 0.2710 0.2771 0.2896
S9 0.4116 0.0543 1.1719 2.0255 2.4832
S10 0.7042 0.0805 2.6000 34139 4.9619
S11 0.0973 0.0893 1.6875 1.468 1 2.3721
S12 0.6198 0.1682 3.7994 3.8102 5.2662
S13 1.2481 0.3796 0:2833 0.9579 0.9708
S14 3.3476 0.6396 018222 0.4218 0.5685
S15 1.2926 0.1400 0.1806 0.1182 0.0353
S16 0.9236 0.0932 0.1697 0.1744 0.0359
S17 0.1105 - 0.1257 0.0196 0.0404
S18 1.8820 0.2133 0.2809 0.3218 0.1053
S19 3.7182 0.4285 0.3667 0.4376 0.2332
S20 0.7039 0.0825 0.4144 0.1478 0.1975
S21 2.7274 0.3398 0.508 4 0.2508 0.3049
S22 0.7612 0.0728 0.5146 0.1795 0.2739
S23 3.3117 0.3986 0.664 3 0.3746 0.6087

2.2 DPPH EMEXRMZEEMHHMENLFE

DPPH 7 & A H L B s SO rhAE S —Fb
NN F) 40 T, SR g PR e AR A B A I AR AR BT R
PR AR S I T I E
YRl R S DU RE YT 9 DPPH 1L AT K475
I BB A AT P
2.2, 17 ke &

DPPH - £ BE%S W - A %5 FREL DPPH 53K 9. 85
mg % 250 mL AR, I 200 mL Jook LB,
75 30 min J5MJCK O BEE R B2 57, 50
#3 0. 10 mmol/L f) DPPH - Z BEIR W . #EOG, 55
Mo

R TETR : O L2558 ORI 4
HMARZ 0.6 g, Ki%mFRE, B 250 mL HIZEHEIE IR
TR A 50% H 25 ) 200 mlL, FRE &, 80
CHEFHEI 50 min, LV, FPRE B &, J 50% HT B

AN DR E A, FE AT, 0B, 2 DE U 100 mL,
IKIRZET A E 50 mL A RH T AR K435 6%
W R 6.0 o/L(254F) o QUL EIE , 7
BBCR R AR R 475 8 453, 10 mL 2,
Tl 50% WVEER T A AL, 48 50, 2 A o
RSP 5. 40 4. 80.,4.20.,3. 60.,3. 00 2. 40 ,
1.80.1.20 g/L(Z5H4) By 248 B K275 50%
PP IR, 24 A B vk BE 23 3l O 105,090,
0.75.0.60.0.45.0.30 g/L(Z4#) By ZRTEM 7™ K
M2 75 50% B4 U, 25 41 ot o e 5 O Ol
1.80.1.50.,1.20.0.90.0.60.0.30 g/L( £5#1) %
BT BRI AT 50% W B PRIBURL, 2564 I e )
4351 1.80,1.50,1.20,0. 90 ,0. 60 0. 30 g/L( %4
B AL BRI R 47 50% PR B4 HURCRN 24 6 52
W54 0.30 0. 45.0.60.,0. 75 .0.90 1. 05 g/
LOZGHE) B P B T K& 75 50% B O, &
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o @25 RES AW, BL6 mL B/KZ S 1.0 mL
50% W BT, 15 mL B ZEZ) B b IR 2, B
5o
2.2.2 mE gk
B2 0.10 mmol/L DPPH - Z B # 6 mL, & 15
mL ELIEZIEEAE P, 20 Bl A [a) e J3 R 4B 4
ARV 1.0 mL, 5], KW 65 min f5 8 6 mL JoK
CBEE 1.0 mL 50% W EE WAE A2 H 4,6 mL
DPPH - Z AW 1.0 mL 50% FVEES WA hoxt B

20]

o AEFHM-ATILIPEIEET 517 nm PR
WOCHE TS B i SR BR AR . B BT BRAE 1T
%Q&ﬁﬂnﬂt{%ﬁ%ﬁ = [1 - ( Asamp]e _Ablank) / Acnlm]:l
x 100% ,
2.2.3  REAALEE A sgm

IO [R] 7 Ml B R 475 254, 5 2. 2.1 T
BT RIM AT 50% WA, R 2. 2.2 TR
I AT N, A5 B AN [ 245 64 e 2 O 2530 TR W O
JE I RE BR AR K IC, (W 5) 0

RS ARFHAHZERANENUE

Table 5 Determination of antioxidant ability of the leaves from llex latifolia in different habitats

JEL i
PR 1o (25 4F AL (258)
KR mxﬁl?@f? P ?O ,( it Range of effect
No. . Dose-effect (Medicinal herbs) g
Origin relationship r (L) (Medicinal herbs)
I i (¢/L)
S3 T b B Y=10.324X +6.4497 0.9969 4.2184 1.200 ~ 5.400
S14 LRGEWT Y=71.207X +5.8842 0.9977 0.6195 0.300 ~ 1.050
S7 THMAGE Y=39.59X +8.3047 0.994.1 1.0532 0.300 ~ 1.800
S13 GHRARTT R Y =40.221X +10. 102 0.996 1 0.9920 0.300 ~ 1.800
S11 IR T Y =66.035X +8.2148 0.9982 0.6326 0.300 ~ 1.050

2.2.4 KeHAFRBAEAL 10 # B Ema S
A KA M

hage 4 S 0,5 HERR = K&
FEA R 10 B Z2 8 B0 8 B B = 4, RERE TG, A
A, Hopr E A TG A B, Horpeoe il — H
SRAEFE S R 2 B g, DR AR R AT, TG,
B T VURE TR A0 R 2 W o0 0 B i
OB 6 FE B i AR B RS PR T 2 8
A1 R 3 XX A P R A I 10 B2
FERM A& i L R, ) VE R TR A T AR IR R
JRIR sk iR s & m S TREa G F
— AT 5 HEOREDZ (3.7 (11 13 (14 5 ) R4
T 10 B2 Wy B i 25 5, S5 N BT AR R
MR ARIER B SR IR R — 2 B ik = 1 UL TR AT
o e AN, KA T i AL R ) /NS 10 B
BT BE B G, Hoh H R R 5 R | B 4 R R
=H TR R F AR RN IR
3 &Fig

ARSCHEST T HPLC [R] s K 44 75 o %
JRR S JE TR B R IR I ME R X FR S PR TR
T ST SRR R B SRSk A FI G R R
C 10 M2 B2 mior & & ik, DL 10 FhZ 28k
SRS RANR Y BN B AR AR, LR R
B IE] (30,50 ,80 min ) , /N [ 42 B 77 ( FH . 509% HH

M, LT 50% LT K ), A [ml R 75 i (30,60 .80
C) X4 USRI SE MR, e 28358 75 50% WY S 2 X
R IRE R 80 °C, SRIRURTE] 50 min £F Ay {1 i)
AR, % %8K YMC-0DS C 4 Agilent HC-C
2 PSS AL X 2 50 DU S0 1Y 20 B AACRE L SRR
B Agilent HC-C s a4 AT LAARAS 388 R Ao 1 34k
AR 0 W TV R 53 85 B S5, O B I ) SR
FEAE T HBE-0. 2% W IR IK I WL . £ -0 2% Wi R 7K
TR 0. 2% WiR 2 15-0. 2% W FR K VR TR 2R BE i 3 B8
ROR G5 2R R, UL 0. 2% WETR L JE-0. 2% iR K %
R T SAHBEA TR BE DRI, 720 1. 0 mL/min {11
DL, 10 FpAL 2oy I [E] 78 SO min DLIN, JF 5
FHRRIAE Y 73 B B R AF . bR T 4% 15 U il o3 7 280
320,328 nm AEWLHCTE L , 25 5R 3R BH 10 Rl o3 7E 320
nm A0 AR MM, B35 B R BELL B AR ik
$£320 nm ARG

3 3ok ST R R X A [ 7 A [ SR S 1
23 HORMAFF RN 10 Fh 22 By 28 0 1 3% i 20 AT
M5E 452 R P 7R, 10 Fh 2 1 28 00 B3 i £ = LUB
ZRIFIR (LR IR A R 4 SR O 2, A [ 7 A [ >R
WAL ] R A5 I v 10 B 22 3 28 ki 43 1) 5 o S A
FAE—EZ S [FRERA 10 H0rY S DA™ H#
FER LR, R A L BCA B AP R T RYRE P
SE W TR, RO ZBOeH) BRI T2
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FAFHEE HPLC [ 5E K475 i of 10 R B il 20 B9 5 ek St S AR IR PE T AT 565

Mk AT R B ROTEHIA [FER WO 9 10 4t
RIFAAEHE A, Hoh 6 HHERE A CRYCRTE] 8.9 10,
11121 J) B 20 & e T HAA 0 RS, Ui
HA R I 235 IHE B K2 223 SR, IR A R0 2
FRIR B g 0

Xt R M2 ML AAR TG R 5 10 Bh 2 B2 oy
SR AN SR T A B, K475 50% H B4R U
PUEALTETES 10 Fh 2 8 28 o3 5 15 1 JE R 5L IR A
K, HoP Bk I R xR MR 4 IR — 3 S P A AL
I PERIEAR S, AT e A &35 DU AL in T Ay 3222
AT o

£ LTI, B N 22 By A S W R AN RETE
BRI A8 2GR B BRSO . R BT S AG 6 1
5 R 2 Wy BN E A5 R T AR 25 A, T N4
TS BRR 475 25 4 i Bl e b, F RIS R &
T M R AR HER T FEAR D, Bl = A5G 1 Jo s il
it B B R 27 245 B e PR L B4 22 4= Al
SEE. DI, AR SEIR A BIF S AT g K2 24 TR
Ay il S SR A2 o
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