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Study on Fingerprint and in vitro Antiviral Activity of Lonicera japonica Polysaccharide

DING Jie', YAN Guangling', YANG Pei', ZHANG Yongqing'*, LIU Yuhong"*(1. School of Pharmacy, Shandong
University of Traditional Chinese Medicine, Jinan 250355, China; 2. Fine Breeding Engineering Center of
Chinese Medicinal Materials of Shandong Province, Jinan 250355, China)

ABSTRACT OBIJECTIVE: To establish the fingerprint of Lonicera japonica polysaccharide, and to investigate in vitro inhibitory
effect of it on respiratory syndrome virus (RSV). METHODS: Polysaccharide from L. japonica was prepared by water extraction
and twice alcohol precipitation method. After hydrolysis with trifluoroacetic acid, derivatization with hydroxylamine hydrochloride
and pyridine, the fingerprint was established by GC method. The determination was performed on HP-5 capillary column, and the
detector was flame ionization detector; the temperature of the sample inlet was 250 °C; the temperature of the detector was 300 °C
(programmed temperature) ; the carrier gas was nitrogen (flow rate of 50 mL/min) ; split sampling was adopted (split ratio of
60:1); the sample size was 2.0 pL. Using thamnose as reference substance, GC fingerprint of 12 batches of L. japonica (S1-S12)
was drawn, and the similarity evaluation was performed with Similarity Evaluation System of TCM Fingerprint (2012 edition).
Cluster analysis and principal component analysis were conducted by using SPSS 21.0 software. Using ribavirin as positive control,
half effective concentration (ECs) and treatment index (TI) as indexes, MTT assay was used to investigate in vitro inhibitory
effect of L. japonica polysaccharide on RSV. RESULTS: There were 12 common peaks in GC fingerprint of 12 batches of L.
japonica. The similarity was greater than or equal to 0.994. Seven common peaks were identified, such as rhamnose, arabinose,
fucose, mannose, glucose, galactose, inositol hexaacetate. According to the cluster analysis, 12 batches of samples could be
divided into two categories, i.e. S1, S7, S10 and SI11 clustered into one category, and others clustered into one category. In
principal component analysis, the eigen values of 3 principal components were all greater than 1 (5.659, 2.745, 1.724
respectively) , and their cumulative contribution rate was 84.400% . The comprehensive score of S12 was the highest, the second
was S5, and the lowest was S11. ECs of total polysaccharide, 80% alcohol precipitated polysaccharide, 50% alcohol precipitated
polysaccharide and 20% alcohol precipitated polysaccharide of L. japonica (No. S12) were 0.76, 0.61, 1.03, 3.04 g/L,
respectively; TI were 15.36, 18.51, 11.69, 4.22, respectively. ECsy of 80% ethanol alcohol precipitated polysaccharide was the
lowest, and its TI was close to that of positive control (20.08). CONCLUSIONS: Established fingerprint provides reference for the
quality evaluation of L. japonica. L. japonica polysaccharide has a certain inhibitory activity on RSV in vitro, and the 80% alcohol
precipitated polysaccharide has the strongest activity.

KEYWORDS Lonicera japonica polysaccharide; Fingerprint; Gas chromatography; Principal component analysis; Antivirus

activity

A A A& R W 2 4 (Lonicera japonica
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SRR E T A ARAE 2R 2 b S PR IR | Il
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W45 A ORI 0 AR ERLE | A AR 2
M IR EAR G 53 . e SUEIE = B ET 2 5
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SHAEZ BT IPIE A MU T (RSV) B SMI 5 1 ,
B TE < AR i PR 24 2800 o Rk At 14 3t — 200 PR 4 A3
2%,

1 #
1.1 {88

6980 ! GC 1% ( £ [& Agilent 23 7] ) ; Model 680 74 fif
FRAY (2 [ Bio-Rad A 7)) 3 3111 % CO. 4N 1% 3546 (2 =
Thermo Fisher Scientific 23 /] ) ; BT25S % |+ 5 43 2 —
TRV (125 Sartorius 24 w] ) 3 5427R Y i AR IR 25041
(1% Eppendorf 23 7] ) ; YRE-201D B i % 25 kAL (3L X
PRI TAEA BRA A o
1.2 ZH5ikH

SERACZIMIE A FINARE KRR K5 R
E s AR P EHRFYFREFELREE NE
o FEMMEEILEL,

B AT R (HIE 5. C10110722, 4 - =99% ) | F]
BT T BR S (HE S . C10127747 465 : =99% ) | e bl
X BEG, (L5 . C10111725, 46 : =99% ) T Z AT HE
(5. C10122746 , 4l i : =99% ) %GBT BE A (HE S
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Tab 1 Information of medicinal material samples

G5 e g HE 5 g
sl 20170211 L AU I 201803001 biss
) 201509211 W% s8 20180823 iR
$3 20170501 PRI || 89 20160801 %k
s4 20170803 W% 510 20150922 T
55 20170901 ] sl 20161207 it
s6 20180911 it s12 20180222 i

C10110127, 4 & : =99% ) . ZL b X B (A5 .
C10126514, 4l : =99% )0 A 32 se bR AR
3]s UBES 2GR R X BE A CRRUBRZEL ARSI FH P e, AR 5K
¥ /N, A >97% ) s MIEFHARER 2 (KiEFEC
L AR A BRS \ L S T1202A, 4l . >999% ) ; RP-
MI 1640 Afi g% 5 55 gl (32 5 Gibeo 24 H] , #it5-53 710
1662222, 25300055) ; it 4 IfiL i ( 3 [¥] Hyclone 23 v , 4t
5 :nxa0544) ; MTT ik 7| ( 32 [E Ameresco A w] , #iL 5 -
1046935) 5 HAF I R 0 Hr i, K R ZEIRK
1.3 &5

RSV bR dE bk il 11140 a7 BE B At
1.4 4HRE

A PN SR A6 B 4B Vero H LL AR 48 B2 24 b2 B S fih 2=
2EETE TR
2 FiEEHER
2.1 &RESHEHFEMHE

FRECAARAEZ5 44 50.0 g, A 15 £ 5 (mL/g, T [A])
KL TE 85 °CF Wi 4R E 2 h, AL 2K, S IFRBUK , 1k
45 & —E A, L3 500 r/min £5.0> 6 min, B VS, 04
G TOK G, B E LR W DTVE , N &K 2%,
FH AR IOK O RE B BT IWEETTRE . B Bkt
TETF 60 CH A T4, RIS S 4R TE 2 HRE &L (53 100 ¢ 24
MRS 5 g)o
22 BRAFIE
2.2.1 ZHETERMKMAES R RIE 2.1 W~ 7
£ 1) S1~S12 4R AL Z ik 45 10.00 mg, & T H
FEIRE T, N2 mol/L =9 LRSI 6 mL, INZEE 1T, T
110 C/Kf# 5 hJi, T 60 °C R R4 21 s /b
BT, 25T, B4 5 AR S SR IE 258 2R
IKFERES, 25 o
222 ZWEAECFESEW K227 2w A
PR IK AR AR S EL2S T0 12 h 5, ISR IR 2 e 10 mg | ML e
0.6 mL LS Z IR | mg, T 90 CHEFESZ )Y 30 min;
B, INEEERET 1.6 mL, T 90 °C4KSE % 30 min, S
W25 0.45 pm T FLIEIEE L e, A E 45 2 5 mL, B
1R E AL 2T AR SR, £
2.2.3  IRA P R AT AR AL R VST A PRI
RS BATRCACTRE P ZUME T EE RS L B A S e
% 5 mg, IR, EL R F2 M 30 mg AL IE 1.8 mL . ILEE /S

hEHERE 200EEs15FE

C TR TG 4 mg, F 90 CHEFES I 30 ming ¥4, Jin i iR I
4.8 mL, T 90 CHKLE ST 30 min, JZW £ 0.45 pm 73
FLUEREUE AL J5 , S0 45 2 5 mL, RIAG45 Bl i ik
FEFIR 1 mg/mL TR A BRBR 0T BE S8 AT AR AU AE S TR
% H.
2.3 fiEEH

A  HP-5 BN 54 (3 m=320 pm, 0.25 pm)
R 28 « IO B FAAG I 2% (FID ) 5 MEFE THEE < 250 °C 5
R FR IR 300 °C s FHEAR T - WILRIRE 165 C, 4% 3
min, P4 1 °C/min 3% THE 2 185 °C, {445 3 min, 5 )5 LA
2 °C/min 3 FETHE E 210 °C, A£45 3 min; 25 A5G A
AP : 50 mL/min; & YL H : 30 mL/min; 25 S Y : 50
mL/min; A5 2.0 pLs SRR 5 20 kR s Ui L
60:1,
24 HEFEE
2.4.1 FEEEIRE  BU2.2.27 TR &AL 2T A1k
FESR R (45 0 S1) , $5“2.3" 01 F (A S 1F 15 S i 6
WiC ISR . LU (3 508 ) WS I8 A s
WS PRy AL G B B[R] RI AR X T AR, 255, 12 g D4 AR
Xof A5 B Bf 6] £ RSD 34/ TF 1% (n=6) , A %F s 167 B A
RSDEI/NT 2% (n=6) , RIAA T PAE 2 B R AT
2.4.2 BEEVIRE  BUC217IR SRR (Y
S SHL6 4y, F52.2.17 2.2 27 W R 7 W45 WA AR
AURE LI, FI4% 2.3V T T il SRR 5 e ke
TR, DLERAERE (3508 ) 2 IR, TR A A IR A AR X
PR B S (B ARG I TET AR o 4525, 12 A AT WA AR G £ B B
[B] () RSD 4/ F 3% (n=6) , A XF W4 TR B RSD 34/ F
4% (n=6) , RAAIILELE R
243 FEEMRE  HU2.2.27 T AR 2T Ak
FESE (G5 :SL) 430l FREIRE 0.2.4.6.8.,12,
24 h 452,37 T S A FHEREI A e R A . L
SR (3506 ) 2 B T10345 A 06 (9 A G £ B 1s) [
FAEXT IR TR . S5 B R | 12/ W AE X O B B 1] 1)
RSD ¥J/NF 2% (n=T) , FI X W& T LAY RSD 41/ F 3%
(n=T7), KW FiAFE D 7E S HE 24 h MR T AT
2.5 1ESUEILERE I RABESHT

P12 4 AR AL 204, 4524217 2.2.17“2.2.2" T R Jy
il 2s 220 B AT A AR S T, P 2.3 T N (i Ak
PRUEREINE e SR BRI GC KE S A
2 AR SR TE AR RN R 40 (2012 ) ), I S1
FEA I GC Bl 2 B EIGE , R 3 e 0.1 s, SR A
DL A O BRI 1S (R, PEA T 404 DI, 7 158U TS
(VLB 1), G55, 153 12 4 Hpy e (o ki A 26 1) 4
WK G5 H1~125) . ¥ GCHE LK% 5 1R A Hphxt
HESRATT AR ARRE i 1 GC B (LR 2) HEA T HXT , AR £ B
]SRN T 7 ANk, T 34505k BN, 445
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Tab 2 Results of similarity evaluation of 12 batches of

samples

B5oSto2 s S5 s6 ST S8 s9 sl SiosI2 R
SL 1000 0992 0986 0991 0995 0.988 0994 0992 0992 0991 0.9% 0999 0.99%
S2 0992 1000 0998 0999 099 0998 099 0998 0.993 0987 0.997 0.991 0998
$3 0986 0998 1000 0.997 0990 0.999 0983 0995 0.987 0978 0.994 0.984 0995
S4 0991 0999 0997 1.000 099 0997 0988 0997 0.992 0987 0.998 0.989 0998
S5 0995 099 0990 0996 1000 0992 099 0998 0.998 099 0998 0.995 0999
6 0.988 0998 0999 0997 0992 1000 0988 0997 0.991 0983 0995 0.987 0997
ST 0.99% 0990 0983 0988 0996 0988 1000 0.995 0999 0997 0.992 0994 0.99%
S8 0992 0998 0.995 0997 0998 0.997 0995 1.000 0.997 0993 0.998 0.991 0999
SO 0992 0993 0987 0992 0998 0.991 0999 0997 1.000 0998 0.995 0.992 0997
100991 0987 0978 0987 0.996 0983 0997 0993 0998 1000 0993 0991 0.994
SIL 099 0997 0994 0998 0998 0.995 0992 0998 0.995 0993 1000 0.993 0999
120999 0991 0984 0989 0995 0.987 0.994 0991 0992 0.991 0.993 1000 0.995
R 0996 0998 0995 0.998 0999 0.997 099 0999 0.997 0994 0.999 0995 1000
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Fig 1 GC superimposed fingerprint of 12 batches of
samples
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B4 12 WUEESS SRR
Note: 3. rhamnose; 4. arabinose; 5. fucose; 9. mannose; 10. glucose;

11. galactose; 12. inositol hexaacetate
B2 REBENRAITELERN GCHEIE
Fig 2 GC chromatogram of derivative sample of
mixed monosaccharides control

18 Bl 24 €335 45 20 B S AR AL PR R 45 (2012
WSO DX 12 L2564 AR DL BE EA o0 B . S5 5% , 12 b2 44
AR =0.994, £ L3 2,

2.6 BERHM

W 12 it 2 b4 o e 1 e e AR AR 1, R SPSS
2LOBRMFEAT R . AWFIER A R GRS Kk
i 22 [ (R B 8 S SOM RR EG I 5, R 2 5 28 2 ) g B 8
Ry o R B, AT R A AT BIREIR OC R I, T L
FI3. H 3 AT, SRR HE B 10~ 25 B B 5 mT LAY
JW R, B S1.S7.S10.S11 58 Jy—25, AR H—3;
TEH AR YGRS, AT A A 2E, Hirh 83 S6 B A
—2K,82.84.85.58.89 . S12 58—,

2.7 ERHSHFEFSH
W 12 L2 b e 0 1 0 T AR O AR & R A
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Fig 3 Cluster tree diagram of GC fingerprint of 12

batches of samples

SPSS 21.0 F A AT F Lo 43 BT AR 740 r o SR R4
BRI v AR AH G R b ok i 2 Wk 4 $icdiE 1 H
(o LA T2 04343 BT A5 31 08 A G 4 ) R (DR 25 53
R LA, SR T DR A B AR S a3 B
W), P B AR AR =1 19 3 50 51 BB BTk R =80% 11 &=
RO G ARAEZY M B B AT AT 4 A L3R 3, R R
UL 4, 3 AU, AT 3AN LA I RFIE(E R T 1, 4331
4 5.659,2.745,1.724; H.1X 3 R4 B 2R GTERE N
84.400% , #B1:L 80% . W4 0] WL, 45 W5 R L T Ab 1)
FROEAR G5, 55 4 5 18043 A T ) PR B R 4R U 5 H
R R BEECAT 34~ F M M H

TR B H S E S R T MR R S
194y, BEEAA o0 , IR S 2R G P 4 bk AT |
ai TORR R T2 HEZ A RE S Y RS LR R AR
FHEZ WA 4. AT, S12 250 i 5l B d5c 4, S5 1k
Z, SR . SEF I, AURBRAT I S12 2R FE S EA T
RS RSN I
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Tab 3 Results of principle component analysis of L.

Jjaponica
DIRFHIE L FRFIHEA Tef A
yA 1 = Eeen
1 i ﬁf, ?ET&M Bl }7% %’i;m L }J% ;EET/(M
1 5659 47.161 47161 5.659 47.161 47.161 4270 35586 35.586
2 2745 24875 70036 2745 22875 70036  3.145 26.207 61.794
3 1.724 14.364 84400 1724 14364 84400 2713 22.607  84.400
4 0816 6.804 91.204
500421 3512 94.716
6 023 1.938 96.054
7020 1.761 98415
§ 014 1,032 99.447
9 0061 0.504 99.951
10 0.005 0.042 99.993
11 0.001 0.007 100.000

12 —1000x10™ —1.000x 10" 100.000

T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12
JRIYEL

E4 SRUEGHNER
Fig4 Gravel map of L. japonica

x4 RUEGMERNERSES FEETRHEE
Tab 4 Principal component score, comprehensive
score and ranking of 12 batches of samples

0T o100 €7 N ) v 7 M . ¥ R X)) Eeker) 4
I 2.164 -1325 -208 0417 3
$2 ~1.062 -1255 0275 —0.748 9
$3 —1.039 -1529 0.642 =057 10
s4 0.199 ~1471 2491 0.115 4
$5 1475 0497 1318 0.999 2
6 -1797 0411 0314 =0.708 8
§7 0.160 146 =2.069 0.063 5
8 —1982 0.719 =0.140 =0.790 1l
$9 -173 3164 0425 =003 6
$10 — 1451 1338 —0438 —0441 7
sl -1191 —2.695 1118 -1339 12
s12 6.276 0.901 0388 30 I

2.8 ERESHEHEIMIRSVIAR

2.8.1  ZAEFESALTE  HC2.7VIR T A 184 R i A
BRI 258 (45 S12) , F5“2. 17T kil & &£
BERE S, B 20, B R R B 20 R K s S , i
0.25 548 JC/K SEEHEAT 20 % BEDL , i B 1%, WAR UTTE
ST FIERCP A 0.6 fi5 i JC/K LA T 50 % BEDL,
PR P, W DL s k2l T HIE W A L5 f5 8ok
CFEIEAT 80 % BEUT, #i B 21, IR TTVE . H L Z B

hEHERE 200EEs15FE

IR TTTE S F 60 CELAs T, 15 5 2R AT 20%
FEEIT 22 B RE i 50 % BT 22 BERE i L 80 % BRI 22 B R iy
Rl 2 RO 5T, 2 BV AR, BT A BT i b
) 2253 R BT BE S5 AR OGSO P ) o
2.8.2 RSV  HURSV, A ZE K I)Z 1) Vero i
B R B A o e R AR (B 29 iR A I3 1) RP-
MI 1640 55555, Rl 10% , F 37 °C 5% CO. K5 374
G (SR AT R o RRAAMAE R 2 90 % IR, 2
25 A DG SCHR 5 1210 A LS 52 Vil ( —80~37 °C) 31K,
LA 1 000 r/min 0> 10 min, L _EiE K, B T —80 CUkF
HRAE, 5

2.8.3 JHEEEEAMIE B Vero 40 i &, 4 B 1L
Jei, F <10 AN/FLEERD 2 96 LA, 1595 24 h AN K
B TR SR S R 2.8, 2" W R B
W (BRI RSV) ZEAT 10 £330 A B , #2551 100 uL K 45 7
TR 03 B VR D 2R 2 A v, RV AR 20 5 (] B 52 2
JL X BB 2H (£ 58 AR5 30 100 pL (AR S5 ) . 4%
B AN L, AEETR 24 h, BALINMTT 5] 20 uL,
PREREE SR A h, TR BIE WG A H 3EAEAK 100 pL, [F]
A58 25 AL (A& AR 100 ul) , B FH AR T
492 nm P A AL E 5L OGR E (OD)A , I 3153 41 M A7

1R (AR D) s 46 Reed-Muench 7% (A @) "
95 7 UYL R B (TCIDso ) , VAR RE S5 SE0F 52 190 B T
Hers

AR (%) = REL P+ ODfH — 28 H41 P
OD {)/(Z L %of BEZH P45 OD ff — 25 F1 2 F- 1 OD { ) x

100G cevveecrrecssectsantiitttintiitiiitititiciiiteiaacinns @
TCIDs= Antilg[ 5 T 50 % 4 ML 2 %505 (CPE) 1 43
BIGEERFRELHFLIE] covveeeeereeereeeneemmemmmnen @)
FBE (% ) = (i3 T 50 % 4715 % —50% )/ (5 T 50 %
ﬁﬁ%%—ﬂi?ﬂ)%ﬁﬁﬁ%)xl(m% ..................... @
25 RSV 1) TCIDs fE A 102, it B RSV 1) 100
1% TCIDsofELAE J o BB

2.8.4  ZHEFESRAMIFEENE B Vero 4 IEAE &, £ R
FEH ARG , % 1< 10"~ FLEERD T 96 FLARH ii%’%u&z
WRHEAT A PO IR 25 R K S 2 HH 80 % BT 2 B .50 % it
DL 20 % BT 22 B8 43 51 RPMI 1640 15 7% 55 M 80
/LA LA 2 15 U 2 B AL 10 B0 B 5, #5645 4L 100 pL
O3 BEERS B AN b 5 [T IHSEA0  X BE A (o8 A B 3R 3t
100 wL) A B4 =5 AR BE X BE A (I 58 4 R - SR B
FIEL 5 FREZG W 100w s 49 5 5 199 1003 36 45 R, A 250
ng/mL A2 LA 2 7% LU iE S Bk 10 B ) o Tl 44>
L. AR IR 24 h)E 42 42.8.3" 0 F MTT gk i Fi il
PR 492 nm PR AN E %-FL ODA , #5/A X O 540
MLAFTE %, FFAR S Reed-Muench 7 (A @) " 153254
Xof 240 0 ) 2 BOh B R (TCs,) , S5 e 5, thksn]
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WL, 4 B Z2 W5 R B TCso B3 51 2 11.67,11.29,12.04

12.83 g/L, [K Ay A AR K TEREVR B 20 g/
TCs=[Antilg ( & T 50% CPE 11 43 Z& i 24 41 i B¢

g_,_ Rt ) RO T L LR P PP TP Y PP PP Y PP PPP PP PYPPYPRPRRPRPPRYR @
K, CREE 1AL A i v B, BV sl o
R5 EIRIEZZHERTXT Vero R TC: &

Tab 5 TCs of L. japonica polysaccharides on Vero

cells
i TCa,g/L Heid it TCq,g/L
Bt 11.67 209 FE S 1283
80% B L1 11.29 FlE ik 19.69%10°
0% B4k 12,04

2.85 MRHMNUFENE B Vero 4l iE &, 2 LRGN 1L
J& 44 110" /FLIERP T 96 FLAR Y, 55 9% 24 h 24K
ARG, FEERFRIE . HIRPMI 1640 15 3734 Z Wik
o DA K TG 7 B AR AR U LA 2 435 LU AR B, 114520 10,5
2.5.1.25.0.63.0.31.,0.16.0.08.0.04 g/L & 2 1% 35 5k, 1R
U B 50 pL 5 96 FLAR H , 45 o5 89 50 uL; [R] 54l
T BR 4 (5 52 A B 7 5L 100 pL) BRI 4 (5 9 2 U
100 pL ) FHA] EL =5 AR AL (55 A L 55 bR i 58 42 85 37 3 100
uLs AR E 2,847 R 2455, 60 pg/mL & LA 2 £ Hb 3% 4
FRIL 10VBEE) . WAL AN AL, AR IR S
75 4% 22 90 % (KR H8 41 LT 285 4 7 ) B, 42 “2.8.37 10
MTT B fd FIREFRAL T 492 nm i K A0 4 FL OD A1 , 4%
AR OV ANMLAETE 2%, HEARYE Reed-Muench 725 (/A3
G©) "5 25 W 1 2 BOH W08k B (BCao) KR TT 1R B
(TD), 45 R I3 6,

ECs=[Antilg (% T 50% CPE [ 43 5 25 W) i 1 Ji —
FUHE )X O wevveeeneaneenemneeiiiiiniiiie e, @

TCs
ECs
®6 SREESSERIVRFFAWRER

Tab 6 Results of antiviral tests of L. japonica polysac-

TI=

charides
i ECq,g/L Tl fitidh ECq,g/L I
BEH 0.76 15.36 %S 3.04 4n
80% B S 061 1851 ek L02X10° 2008
S0% B 1.03 1169

OD i 75— ¥ [l PN 5 0 4t I 2500 A 0E LE , F MTT
IS4 i1 2H OD {4 0.740 5, RSV JE Y (A &I 2H OD
M 0.172 1, FWIFERSY TH T, 40 0 Al 7735 A i e
%, B A il Rl =, R 6 A) WL, A ERAE B 24 .80 %
T T 220 .50 % BT 224 . 20 %P1 22 B Y T 23 51 K
15.36.18.51,11.69.4.22, — Mk N TI>4 ), B A
B, UL, Bk 4R RAE M RSV B HA —E 1
PR Ah ] s e, Horh 809% BT 2 W TS M A, H TIHE
(18.51) 5 BHPEXS B (20.08) 21T 5 M HHEMR Z .
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rh 2548 SURITE & H AT RE S 4% [ P Sh 2% 3538 i 42 57
() —Bheh 25 B PN 53, AT R TR S A AL
B E R S48, 5 H 25 103 B S8 B TR A, AT A2
TG RIS R R T 5. ST, A
1t GC ¥ 37 S A Z R BUR I X AN R 7 Hu g 12 41t
SERACZIM PEA T AT LA AT, B S AR 2R 1 5
RS

YRR b A AN TR I AR AT I i i SO
Z SRR, s A sg AR R, R, 2695 80
GIHTER B AR S A S . TERTIAMESE R
FO IO s (f% e oK SR G R 75 4 Bl ROk 46 i
B2) VTR BC(—IREEDT , R EEU0) SRRk T %
5. TELHE 518 GC GBS IETE X BRI M 23 B BE 25 [
ENEA V=R W Y G R VIR C A RN Y |
oL, (H R FAL B AOK SR B, A e i I 2R B8 G
WA R 5 — KB e, RS s 20 1)
BRI, B E SR FIAE G RO IR BGA I
AT IR BRI 2 20

7 2 B R A T LU Y A 5 el vy ) 44
L WEAE SO A3 M 7 i iy nT &, RN T A3
W, HL At A HRAR 2 B Z2 W it A AR BLEE =0.994, B
T 2T ALE B AR AR E , 250 B LA 30T 1)
— 5

RS M T W) o3 S TS 0 AN B A 1 150 R 3
WP RO, & oIl 3 g i o 280k,
RESMER TR, F77 T RICH XA 2541 (S1.87,
S10.SI1) A —, F7= T ILA T EE P L 25 44 (S2.
S4.85.88.89.S12) R A —2 . i AT Hr4hi 2R
WoR, T FIRE S12 5 e 4f, 377 TR g 9 S5 i
JRIRZ, E7-FH RS SR , $28  F AR EE Y
AL AN M A R AE 2 M A i i E AR 2E R

SRACIE G PR IR YT I W 18 SR 22250, pF5E
F W], RSV &5 | WP 18 i 1 S e 1) F 28 i 2 — (H
i T = 32 1 HAL 2R BOR R ROV 2, RSV Irsus g
PG IARTG YT 7 28— AR L R B AR 3%
PURTELGY) , PUR RN PEOR  (HBEPEECKR , 5) 3 B AT 3
VS ML B I, SR R I FH A2 BREY ., [RGB AE
FEPLRSV A HA —E MM . AN HR KT
BEUR BT R 22 2 5 LU AR R, LAHERR 2590 4= B i kA
P, B2 A AR B T8, A6 m R T 258 1 i 1]
(14 TLAE AT Sz 24 0 65 B B A0 il /R T, 24 TI>4 1), B
AR 250 3, L2 R D 2 B 245 0 X6 25 ) 0 )
PE R B R, AWFIE L5 HE R, AN (7] 2 W54 a1 4l
RSV ) THES K T 4, TN H I BAA RS Mo 22 i1
FH, HLIG P R s 2K R N 80 % BRI HE B 20 . 50%

HEEZG 2020455 3185 9



BELZHE 20% BEL 20 . e LA, A vl g
S BEIURBCRAT K - 80 % BT 22 W (M 5 o AR5y 5 1T
2 O TR AR, B A5 B TORE S h i 208 TR,

HAEBT R rh, R 7 E A 2R B 2 B2 A i, A

IR Z BRI PURTERCRY Y AN, ABFTE 4 SRR,

G BAE 80 % BEUTZME Y TUEANF] L AMAHIE , H ECaff

TEA T Z WU IR AR, $R 80 % BT 2 M vl B 42

FEHUR T BTG PERRAL .

25 BRI IR AR ST B S R SRS AT S AR 2

M BRI A S I RS RAEZ A —ER)

PRINIT RSV T . ASBIFTE R G ARAE U A3 15 LT 24

SE T HEA TR R 2540 RSV 486 158 B AR 5% 7 1l .

(Eh T gy i ok S 2% A (i IR B R A, i
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