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Study on quality standard of Yi medicine Gynura japonica and quality evaluation of medicinal materials
from different producing areas
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ABSTRACT OBJECTIVE To improve the quality standard of Yi medicine Gynura japonica, and to evaluate its quality.
METHODS Using 15 batches of G. japonica from different producing areas as samples, the contents of water, total ash, acid-
insoluble ash and water-soluble extract were determined according to the method stated in part IV of Chinese Pharmacopoeia (2020
edition). The contents of total alkaloid (calculated by senecionine) was determined by UV spectrophotometry. The contents of
senecionine and seneciphylline were determined by HPLC. Using above 7 indexes as evaluation indexes, cluster heat map analysis,

principal component analysis (PCA) and entropy weight

A BESTE FEET AR5 H (No.2018YFC1706101; U 1| approximation ideal ranking (TOPSIS) were used to evaluate
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alkaloid contents (calculated by senecionine) were 0.15%-0.39%, and the contents of senecionine and seneciphylline were 0.01%
-0.05% and 0.01%-0.06% respectively. According to the results of various indicators, it was preliminarily proposed that the water
content in the sample of G. japonica should not exceed 13.00%, the total ash content should not exceed 11.50%, the acid-insoluble
ash content should not exceed 3.70%, the water-soluble extract should not be less than 20.70%, the total alkaloid content should
not be less than 0.15%, the contents of senecionine and seneciphylline should not be less than 0.01% both. The results of cluster
heat map analysis showed that the 15 batches of samples could be divided into four categories; the results of PCA and TOPSIS
showed that the samples with high-quality ranking were jsq-2, jsq-5, jsq-6 and jsq-10, and the samples with low-quality ranking
were jsq-4, jsq-13 and jsq-14. CONCLUSIONS In this study, the quantitative analysis method of total alkaloids (calculated by
senecionine) , senecionine and seneciphylline in G. japonica is established, and the limits of each index are preliminarily
determined. Among 15 batches of samples, the qualities of medicinal material collected from Linza Village of Ganluo County of
Liangshan Yi Autonomous Prefecture, Machangping Village of Luojishan Town of Puge County of Liangshan Yi Autonomous
Prefecture and other places are better.

KEYWORDS  Gynura japonica; quality standard; senecionine; seneciphylline; total alkaloids; multivariate statistical analysis
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TALA F]) \KQ-300DE K fas i 7 i e o (R 1L Tl
FEALER A PR ) CHG-9240A 70 B Bl 5 5% XU T 18 45
(RS 72 S B e 28 A BR A ) CHWS-12 B fE TR K
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TR R TR RN EEASEA TN A 3 UK, B

EEME . SR BN, 15 HE 25 K 5 E K 8.88%~

12.60% , {7 10.76%, £ W3R 2., % JEF| 250 K I

B 25 55, ARBIF 9 LA i i e 0 2 (B 1 PR, 0 25 HU

3 =LK 3 A5 13.00%

R2 GitF=tERPKS By BRAERS .
KAMEZHMEENELER (x+5,n=3,%)

55 L9 V%) ALY Kt )
jsq-1 10.70£0.02 6.23£0.02 141£0.00 34.6620.10
jsq-2 12.60+0.07 459£0.10 0.96£0.09 5391022
jsq-3 110710.03 6.31£0.09 140£0.07 3931£0.19
jsq-4 10.24+0.04 76920.11 162£0.10 45.860.80
jsq-5 1030003 9.95£0.15 3451025 44872047
jsq-6 10.6310.03 8411031 140£0.20 41.73£0.72
jsq-7 10.60£0.04 1102£0.02 208£0.10 20715043
jsq-8 10.82+0.02 8941051 1791047 2711023
-9 9.97£0.05 7652095 138£0.36 41741131
jsq-10 11.89£0.15 9.19£0.13 147£0.08 37.77£0.95
jsq-11 11.630.02 83620.12 082£0.17 37692044
jsq-12 8.88+0.04 7.20£0.06 0.89£0.14 47101 146
jsq-13 11.7410.03 44320.08 14220.16 50222 1.04
jsq-14 10.090.07 5.9420.04 0.56£021 44621161
jsq-15 10251003 5212023 0.7320.11 48731038

2.1.2 BRIy 1543 =L 250 #)
Kk 2507 ) , 4% 24 4 g, #2020 4 Ji (v = 24 80 (U )
“3E U] 2302 K 430 5 T S K A3 RN R ANV K 53
FEVE VAT, AR A AT I E 3 U, BOF 2 .
ZE RN, 15 L2 b ) BUK 23 & 4.43%~11.02%,
EYIE R T.41%; TR AS 8 PE K 4 B & i 0.56%~
3.45% , F-XE R 1.43%, FEWLF 2, 5 R 25 KRG 2=
St AR LA 5 T e i e (R PR b e 4 — 2
M EIR AT 11.50% , BRANE K3 AL 3.70%
22 KEAMEHYEENE

¢ 2020 AF it L 24 30 ) (P93 “38 ) 2201 4= 4
W 157 T AV MR I8 4 I 5 3 v ) AR vk 1 A
FE  LIZKAE R R BN EAEAT I E 33K, B3
Ho d5R W, 1525 M Hh KR 0 & ol
21.711%~53.91% , F- ¥ H 41.18%, VEWL 3 2. % &%
2R RVR ) 22 5, AR ST LA A T S A 0 5 (i BR
WA 3 — L 25 KISR0 T 20.70%
23 BEVHESENE

RSN R e 2 — b b R AR i
BAARTEIT,
231 REFIAEE  FREORH B4k 250 mg, & T 500
mL 2, A S R- B R eh 2z vhii (BRESTREN 9 g,
AVKEEBZ 4.9 mL, Jin/K #2500 mL, BI45 pH A 4.5 /4
L TR-BETRAN SR M) T e 25, 325, B Bk (5541
TR B S R
2.3.2 T HOGHENT R AT A BCT BB R
il 10.04 mg KGR E , BT 50 mL &=, A =5
F e e 25, 250, B
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2.3.3  HHLSIE SIS B = LMK (i 3%
)1 g, KRR, BT H IR, 70 XU o vk
ZR I 2 mL, 1291 30 min J5 A =5 H e-FH (401,
VIV, Rl 25 mL, F)E i, B (3% 40 kHz, J)
HRT700 W)FEHL 60 min, B0, FRRFRE BT, IFH =5 H
ot - FF TS ) e A2 ik 2 ) i, B ), DB, RS
ST
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SRR = A H be 4% 5 mL, FE MR IE 5 B e 2 1SR
A3, A I = B2, IAGE 2 TC /K BRI K
W = P2 A 26 mLA R, =4 P s
ZIEE F85) o DA =S B R 28 I TR, BORT IR T
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SRR X IR YRR 5 AR P i RS 4 3 oy
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235 ZRMEXREE  ORE W BB IE &5 R
0.6.0.8.1.1.2,1.4,1.6 mL, 435l & F 40 W I =1, A
TR H Y SRR RO = S e 45 5 mL, 7800 JR 4% 2 min, SR )5
FE 30 min; /A e A A3 IR, B IF A
HGE)2 I A T O R BRER K o g =S b2 5%
225 mLAERMA, =P B2 8 55, D=
FBEAE 28 IR, SR JH TU-1950 B R o 28 Ah-1] I,
O3 YEIEEETTAE 415 nm 57K AR I A 45 X6 R S I A T
BE o LAWY RE A AR (Y) X HE i Jo i e M A AR A
(X) 2 il b o 45, 15 BRI E 7 RE Ol Y=64.17X—
0.10(r=0.999 6) . %55 o, T H XTI 5w e
0.004 8~0.012 9 mg/mL i [l I L1 56 5 R &

2.3.6 FEFAEAE  AFE U2 mL T HEOGHEO R
W, 4% °2.3.57 W N iR RS I JEAE 415 nm K
AL FIWOERE AN 6 K . S5 WoR, T HLOGHIOL B
I RSD 4 0.40%(n=6) , FHUZHHE 2 R 4F.

237 FUEMAR KA MR W (sq-15) , 7%
“2.3.57 I T kA 43 BIAE E I R iE 0.15.30,
45 min, 2R 0 5E HAE 415 nm KA . 4550 5
7, T BOGHRE G B RSD h 2.20% (n=4) , ¢ B itz
AR VATRAE ZE IR T 45 min RS E PERCET

2.3.8 EEMERE  BURES Gsq-15) 8K 6 0, B2 1
g KRR, 12.3.3" 00 F 7 ikl 4 R A A T, PR
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“2.3.57H R T RAN S, M AR 415 nm AR AT
BE IR AR MR R A it . S5 25, T- BLmS &
B RSD K 1.82%(n=6) , KA I IEEZ R T
2.3.9  JAE MG ARG S B PR E © R IR AL
(jsq-15) By A 6 13, B3 0.5 g WG W FRAE , FLAE A E
BT L LAY B EO I AKX R, 442,337 T
J7 92 A5 AR S A TR, P “2.3.5 7 TR ik AL RS
FEHAE 415 nm AN WOCEE AR R AE I AT
BRI & & PRI RICR . g5 ER, 6 ke
i AR INARE [BTUC %4 5k 98.85% ~105.75% , ~F- 241 iR [E1 3%
4 102.5% (RSD N 2.61%, n=6) , ¢ W] i% J7 v: 1 i &
L3d SO
2310 FERTENE B LR GE3 S g,
F522.3.37 T F il £ AR A AR, B 2.3.5 7 I Jr Ak
PR, DU HAE 415 nm A A WO RE | AR A s o i 2k
R T BRI & IR BB A e S (DT B
Blit) o S5 RN, 15 #URE S TR S AR P (DL T Bk
B3t ) R 0.15%~0.39%, V-4 & & K 0.28%, TF UL 3% 3.
G55 15 M MM 455, % B BN 25 p R PR 1Y) 25 5, A
S8 LA AR B B PR, 120 400 48 — L b S A= ek
i DL BB AT 0.15%
x3 LMF=tHERPLEYE . TEXEMNTEL
ERBEENELER (x+5,n=3,%)

gt BAAH THH TR
jsq-1 0.25£0.01 0.02£032 0.04£0.40
jsq-2 0274001 0.04£0.62 0.06£1.37
jsq-3 0.28£0.02 0.04£021 0.02£1.10
jsq-4 0.18£0.02 0.01£0.11 0.01£0.12
isq-5 0.32£0.02 0.05£096 0.05£0.53
jsq-6 0.23£0.02 0.03£049 0.05£0.50
jsq-7 0261003 0.03£0.61 0.02£025
jsq-8 0.33£0.02 0.03£0.34 0.04£0.06
1569 0.39£0.03 0.02£0.08 0.03£032
jsq-10 0.2840.03 0.02£0.02 0.04£0.00
jsq-11 0231001 0.02£0.01 0.03£0.01
jsq-12 0.34£0.02 0.02£0.02 0.02£0.00
jsq-13 0.15£0.00 0.01£0.01 0.02£0.01
jsq-14 0.31£001 0.01£0.01 0.02£0.00
jsq-15 0.35£0.02 0.02£0.01 0.02£0.01

24 FTEXFE TEXERBIENTE
KA HPLC VA T , AR T R o

241 @SS RGEEHMERE @54 Diamon-
sil Cis# (250 mmX 4.6 mm,5 um) ; FishA - O HE-=24
Wi 2% wh i (BURE R 8 mL ., = £ % 14 mL, i K # B =
1 000 mL, F = Z W5 pH 2 3.2, H145) (14:86, V/V)
P A 1.0 mL /min; #EYE A 25 °C 5 R 4 R 215 nm;
HERERE N 10 pl. HU“2.4.27“2.4.37 0 F AW , #ic itk 03
ZAHEREN E e SR IS R . S5 BN BRS AR BE T
FOEmE T B GIE R BITAMIE T 5 000, 25 FRF0 A 431
5 HAR SRR (43 B B R T 1.5, 8 sy L B B
U, 25 VAR (G - = SR8 ol ) %o T HUOGH6 L T B
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B. 2% —-E#Es (jsq-15)
LT HEOBIERDE; 2. F BB

B2 RBEWMRREEF=tHAIIHPLC

2.4.2 IRAXIRSAER M HIA RS OE T EOLHT
8 10 mg T~ HUGIE R B8 IR 12 mg, B T 50 mL %%
S, i B AR A PR B

2.4.3 MHXEE WA H A BONFEHER 3 =LA
ROGE 345 1 g WwpoE , & T HIERIE I, vk
FOAM 2 mL = 1 h W& A =& W %E 30 mL, % %€,
FRAE BT i, AR 120 min, FHRPRE B, H =4 W
PE ARSI BT i, $5T, DB 5 R % B ER 8 10 mL,
40 °C Yg e RISy 570 21, B s on Y I e (0 V2 A O %
2 5 mL 25 BT, I S E 2L B AT, FHFL OB
(0.45 pum) Y2t HUZLUEUWE , RITE

244 ZMEXRFL OKEEIC2.4.270 FIRA X |
M 0.1,0.5.1.0,1.5.,2.0,5.0 mL, 43 ¥ F 10 mL %
SR I R E A RS A L A i IR AN
[Fi) o 5 88 ) Pk AR W B T R BV 45 10 pL, 3%
“2A1TTT AR i R 0, DA AR
SHIYNABAR (A) X HE i o R R AR A B (X0 223 i s o i
28,155 T HOGHAY [R5 A=1.00 X 10'X—4 896.3
(r=0.999 8) , T-HLGIE R ik 1y 17115 5 F2 H A=1.00X
10°X—110.8(+=0.999 7) , A AT B Ga AT B 4E R
B3 B 7E B 1 4 0.002~0.200,0.002~0.240 mg/mL
BN R R AT

2.4.5 MPEREEALS RS WBUR A X ISR 10 pL,
Fi242.4.17 50 NS AR 2 , A AR 6 1, I
TC R A 25 o, T BB e i AL A RSD N
1.24% (n=06) , T- H G JE R 5 1 1/ FL 1Y RSD 24 0.77%
(n=6) , RIULHE B R AT

2.4.6 foEtERE PO A Gsq-15) , FEER T
BUE 0.4.8.12.24 h, #2417 F (3 S5 AR SERE I 2
e A 45 R B, T BB HR AL A RSD N
1.25% (n=>5) , T HL 6 4F 2 58 14 1 FL 19 RSD 4 0.91%
(n=5) , KU IAAE 24 h R e R AT
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247 HEEMERLE  BUE R (sq-15)6 0, B 1 g,
FEBEFRAE , $5°2.4.37 TR J ik il 25 (ki A VR, AR I 4
“2.4.17 T (03 SRR R T i 0 TR, AR B
Mkt m o g, 4R ExR, THGHM A RSD N
1.89% (n=6) , T-HLOGIE R 5 & # 1Y RSD 2y 1.36% (n=
6), RKUNZ Ik EE R AT

2.4.8  JEERIBCRIALS R 5 (jsq-15) 614, R0
0.5 g, K%k , B THIEEHIE I e 5 b A AL
P L1 AT I AR R BEGE 542.4.37 T vk
il £ B SR T, SR T R “2.4.17 TR (3 A5 1R R R
eSS Al SRR M A o o e )1 = I O
SR, T BOGHE A AR DI R 96.00%~98.50% , -
YI(E M 97.49% (RSD 4y 1.00%, n=6) ; T HLG3E R 5l Y
HnRE ] Ui 22k 98.29%~101.33%, “F- 4 {1 4 99.91%
(RSD M 1.11%,n=6) , JRWNZ I TEMERE R 4T

2.4.9 ARSI BELEHE T B R R I e A PR
PUE  BUSHEZGHE, 40535 <2.4.37 100 F )y 4 & A
VU, H 2.4 BT 5 A5 R AR DN R | R A v it 2
BATRRES P2 i & i, G553 Won, 15 HERE S
T HEH & B AE 0.01%~0.05% 2 1] , - HI{E 4 0.02%;
T G IE R0 & B 7E 0.019%~0.06% Z 8], F- 21 N
0.03%, PEWLF 3. 254 15 HLEE I SLPRINAHE , % £ 5
RN R 1) 22 5, ASHIF 5 LA Asc I 5 R 182 B, 1 25 4
FEAE L2 h T O T BRI E R A B AR
F0.01%,

25 ZBRGITHH

251 RIGAE ST DKo (X)) LB () TR
PEIR 53 (Xs) KRR A (X)) BRI (LT B 66
T, X0) T HOEHE (X6) . T BOGIE 88 (X)) & 2 M35 45
FI I SPSS 21.0 #R A4 #EA THAE 15— 465304, IFR FH Heml
LO BT RIS A3 7, S5 R, 15 HERE 5 AT
N A 12N jsq-1jsq-2, 31X 2 SRR 1 R 4
IR 20 2 2878 jsq-3 . jsq-5 . jsq-7 . jsq-8 , X 4 LA fi i
IR o AR, T BRI S R 5B 3R
jsq-4.jsq-6.jsq-10jsq-11jsq-13, 3% 5 HLAE i AR A
(RAT-HUOGH ) AT OGRS fE 480K 565 4 2558 jsq-
9.jsq-12.jsq-14.jsq-15, 3X 4 HLAE & A0 A U as (AT B
JGORI) E R KA S AR TR IR 3, SRR,
AN Wi AE =L 25 A AR AR S A — e 25 5%, BT AH
[P M 24 A R — 2 RE R N — 2

2.5.2  ERATMr R SPSS 21.0 #AEXF K4 (X)) |
SRSy (X0) TR 73 (X)) JKIEMR B (X)) L
A (AT BB, X6) LT BOGH(XG) T BGFER
ik (X7) 5 5 12547 3 h 5373 BT (principal component analy-
sis,PCA) . &5 on  FRIE(E > 110 £l A 34 &R
T 22 5Tk R IR 78.35% , FEAN AT LK WL L3 —-E Y b

HEZ G 2023 44 34 B4 3 1)

jsq-1
Jsq-2
Jjsq-3
jsq-5
Jjsq-7
jsq-8
jsq-4
jsq-13

jsq-6
jsq-10
jsq-11

jsq-9
jsq-12
jsq-14
jsq-15

X X, X, X X X; X,

3 LHFE=LHEMPBEREINER

B B b, BUR S PR AN K 435 5% 43 1
4 DT RR AR AR 5 K0 R T FROG AR S0 B 0 F2 000 2 1Y
TURRARBCR s /KR A A e (LA T B Gas )
B RO 3 BT . A AEARI A T 5 258
AT 0.665 K73 (928 N1 T5 228K, O 0.8745 FRANH
PRS2 505 2280/ N, 24 0.665) o

PAESA 3AS oA TR bR T Rs O E B kAT

LRV, 1 B4 A0 (e R Fo P F)™
2 EIIT 3535 07 22 ST B R AR Z AR 27515 93
(F) , B} F=35.582F+23.960F+18.809F., F{H#kK i)
3 =L 2584 vh A Rl Loy B0 255 35 By, B4 =B
YRR BT R BR  FIER/NHER N jsq-5>
78q-2>jsq-10>jsq-6>jsq-8>jsq-3>jsq-7>]jsq-9>jsq-
1>jsq-15>jsq-11>jsq-12>jsq-13>jsq-14>jsq-4.
2.5.3  WIAGELT BAEHE LT ROK (X)) UK
(o) FRANENE K73 (X)) RKIETER (X)) S A= P
(AT G IT, X6) T OB (XG) T HOEIE R 5 ()
BNV AR bR L R BOULRA A28 57 2 025 I 7 45 48
PREGALE . FERRAGE FE b, SR WL (R 22 S B, 3R B
AR bR R B, AR O™, AR R, XX
X X0 Xa X X0 BYRLCEE 435704 0.040,0.123.,0.227 ,0.107
0.108.0.202.,0.193,

R PR A0 3 PR AE R 7 ¥ (technique for order pre-
ference by similarity to an ideal solution, TOPSIS ) ¥ % 4%
FEPR B AT IH — AL AL 2R, AR A HE AR AL TR
A A TEAR AR E A IR A (. Horh, e U(E 9 43N
TRV AR IR RAEL , e 9 (A5 48 b A B AL e
IME . A bR SR E T R (D) R/DNgEFT
HEFP , CAEBOR SR W25 it BOBAE | B2 22 I W] 2567 it
k™ BRI, 4 =L CAERY R/ NIUY K jsq-2>
j8q-6>jsq-5>jsq-10>jsq-1>jsq-8>jsq-9>jsq-11>]sq-
15>jsq-12>jsq-7>jsq-3>jsq-14>jsq-4 >jsq-13,
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3 itit
3.1 HBRESKAREEIREREEE

AHIEGE I R 15 25 M R A U1 AE o ARBFS
R 5 45 5%, DA 2 00 2 235 SR 1 e KA B,
IRy IR AR T 13.00% , AR AR T (= /48 25k A
HED 1Y B (169%)™;5 I B2 &L K 43 1 PR BE AN A5 5
11.50% , .55 F (= a8 H 25 MBRIE) B E (T%) , 2
AHIFFE 15 HE 25 HE i 5 AR I 35 B N R TR
J5 3 VA S 3 1 B ) TG 288 43 R R SR AR Rk Y
TR . R, ARG RR WAL 00 S 45 SR 1 e I
BB, e 2 — LR KRR R ) AT
20.70%, 5 T B H 25 AR HE) AL E (1391, 12
W 5 2R R R VDA OGS SRR R AR ST
15 HEZGHF A TR o Al AR ST A A A v Sl
b BE T A W (AT R T ) Y L8 A E L
KT BOGHES T BB AE R Ak HPLC 5 &3 7k, 5t
WIAAE T H A BREE , T o inA R b i 3 —-E A 2y
M
3.2 BAYH TEXENTEXRERRMESENESE
RIEII 5%k

FE 4G = B AR (AT HOGH T ) I 5 ik i
SRR EE L T AREEROE R AR B T0% &
P 70% HE . =S Be-HEE(4: 1, /) 1SR BCRUR , 45
TR BN T B B 75 A B BRI 2 ek, Ho DL =4
- FHBE (42 1, V70) AR BCRCR S5 g, TR R AR A 9 D
RPEEE A o RIS ARG 25 58 T AN [ 75 14 Hs ]
(30.60.,90 120 min) X} & A= Py $E USCR B 52 ), 45
S R it 2 $RE U () (R SIS, AR e 0 B R S e TS
R P 34, BRI LG A IE 5 9 2 P 5F 1) 4 60 min, B4R,
AWM FEEET 1:25,1:50,1:75,1:100(g/mL) 4 Fiok}
TR L A R USSR B R TR 45 SR R B R R
1:25(g/mL) B A= Py i) B BBOR S5 a7, OAR T 9% e 240
SERHI R 1:25(g/mL) o 76T BLGHK T B 3E Rk
HPLC & Bl ik i sr i i, B B8 TR
[ 4R B 32 (IRl 4R B P B ) A T) R B st 1] (30
60,120,150 min) FIA[FPERA LE[1:20,1:30,1:40,1:50,
1:60 (g/mL) Ry H 75 i (152, 45 5 % IR FH [l 3 42 Hi
D5 IR BSOS , FL7E [ 4B 120 min JBHRE HE A
1:30(g/mL) i, T HOEHA T HOGCIE R A & w3 nl ik
B, NI E T AT AR ARG IN 2% 4
3.3 SREFEITHMERTLE D

Ii5 M jsq-4 .jsq-5 jsq-6 .jsq-7 FURE S ISR AE FH Ll
B F AN A ELIREE L 4E, (HAHIE ST RSB T 4
WRIR, 95 jsq-4 5 jsq-6 FIEE R A—25, i 5 R
J8q-5.jsq-7 BIFER IR R 7y —35 . LT IREI T A, g
50 jsq-5 \jsq-7 RS R K Sy (FRANEE M K T BDE
Bl& m YE T 95 M jsq-4.jsq-6 FURE S . LA g R
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M, g5 A jsq-4.jsq-5.jsq-6 \jsq-7 HUFE i R IR T [R] —
7 AE AR 2 B o R Ry B BAT R R 2 5, i
A RE A FECHOR Ry — 2R I A

PCA 1 TOPSIS 73 A4 R 3 7w , i AR R AL i 4

AEER AR jsq-2 \jsq-5 jsq-6 .jsq-10, HAr ISR A FH I

L5 A VA M H s BARGR  L %5 A 6 M B AR

F L ERAS LR F A N A RS LR I

BERS REERAE T K 5 BRI AR 0] 5T 5 R AR R 4 22 1Y

3AFEAN N jsq-4 . jsq-13 jsq-14, HAr 5 R A A Bl %%

VA M A ELARER LR H -k Ll e B IR M 46 B B2

TS B rhC A FEER AL T oK Sy BB 1 AR 1] 7 A 1 5 —

KA, TE 2 RPN AR TP HEA S — AR L 20301 N jsq-

2.jsq-5, 73 HIRARE F L3I A IR H % B AR AR Fi

LR TE BIA NS A ELAR SR LB 5 PP, X 2 256 1Y

22 AT R R] AR

g5 b AR AL T R AR (LA T e ) T

HUOGH T HOGAE R B E A7k IR0 E T

SRV BREE SR RN E 3 T4 =LA BT bR

AN ABFGER ] 3 R Z2oege i o i) 154t 8 =L 2)

M HEATERG S SO, R IRl 5 FA M H s Bk

B BRI F A N BB LR T | B S =

R BT ARX RS, Ol SRR AR M A S AR R T

JRAT L G A TR A B0 B O AR S A

vt Jot SR 2%
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