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HPLC 7[RI 3 23 v
3 A= SRR 2 m

w2 e, A R AR, #,E OB BEE
(LERZ%FRAEDS T TREFIT, 20k FERXER G MG ENA
H5FEMmIERTIEEEE, TR 404100;
2.8 R T MR 2 AR IR BT, & K 404100 ;
3ERZMEHZEEHFRPESFR, T 404100)

¥ OE:R 0 RN B HBIRIE, #2520k €%k (HPLC) R B RUE R B = 3 5P & A i BR | 5 50R B A= Ak
RBAESTE, T ALAXTERAME AFCRERERLSK AL EDFRRBAE S ZBR T, Z#REZ AW
FALRACI A Z 3 B e RIS S it AR R A A4 pH B AR R R EE S BT R FE RS
EWE A, SR TN OGHIEER, FH R ARRRE 3 M=K 5 A 2.558~51.150,2.480~49.590 . 2.480 ~
49.590 peg/mLEE N5 & A @RRSMEMERFHEML X R, r {4 K T 0.9999; # £ FE (limit of determination, LOD)
# 5~7 ng, &2 M (limit of quantification,LOQ) 4 16~22 ng, 45 % B . T A M fefa 2 M B 4F; T 35 e £ 4 100.52% ~
103.77% ,RSD 4 0.99% ~2.42% , 7 /= ¥ 50 = ik 8240 A-4 HPLC B 3% B A — 50k, e Hefg ik . 3R 8t AR R R
HENZGERIEMEZTH — LR AP ZHRENSHOH LT FHEFH D, Gk AT ERERE R
BERH EART ERATE, TATRAER P ZHRGE TSR TN, AR AZERR SR INFTR AL
Fa F R AR FRAET I,

KR A, R, SRR EE R, OISR, R R, AR

Simultaneous Determination of Three Rriterpenic Acids
in Lycopus lucidus Turcz.var.hirtus Regel
by High Performance Liquid Chromatography
HUANG Xiao-lan'? JHE Xu-feng’,ZHOU Nong', YANG Wen-wu’ , YANG Qin’ , WANG Qian' ,GUO Dong—qin" "

(1.College of Food and Biological Engineering, The Chongqing Engineering Laboratory
for Green Cultivation and Deep Processing of the Three Gorges Reservoir Area’ s Medicinal Herbs,
Chongqing Three Gorges University , Chongqing 404100, China;
2.Chongqing Wanzhou Food and Drug Inspection Institute , Chongqing 404100, China;
3.Chongqing Three Gorges Medical College Traditional Chinese Medicine ,Chongqing 404100, China)

Abstract: Objective; The aim was to establish a high performance liquid chromatography ( HPLC ) method with ultrasonic
extraction to determine the content of betulinic acid, oleanolic acid and ursolic acid in Lycopus lucidus Turcz.var.hirtus Regel
from different places simultaneously.Methods : On the basis of single factor experiment,the volume fraction of ethanol , ultrasonic
power and time were selected as experimental factors, and triterpenic acid content was taken as response value to optimize
extraction conditions.The chromatographic conditions were optimized by screening column types, pH of mobile phase, column
temperature and flow rate.The applicability of the method was examined by the methodology. Results : The tested triterpenic acid
showed a good linearity with their respective peak areasin the range of 2.558~51.150,2.480~49.590,2.480~49.590 pg/mL,
r=0.9999 , the limit of determination was 5~7 ng, and the limit of quantification was 16~22 ng.The precision, reproducibility
and stability were good, the average recovery was in the range of 100.52% ~103.77% , and the RSD ranged from 0.99% to
2.42% .The HPLC chromatograms of Lycopus lucidus Turcz.var.hirtus Regel from different regions were similar. The content of
betulinic acid,oleanolic acid and ursolic acid was different,and the species of triterpenic acid in different habitats was similar.

Conclusion ; This method is simple, sensitive ,accurate , practical and reliable.lt can be used for quantitative analysis and quality
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control of triterpenic acid in Lycopus lucidus Turcz. var. hirtus Regel samples. It provides experimental data for improving the

current quality standard , development and utilization of Lycopus lucidus Turcz.var. Hirtus Regel.

Key words: Lycopus lucidus Turcz.var.hirtus Regel; triterpenic acids; high performance liquid chromatography ( HPLC) ;

betulinic acid ;oleanolic acid ;ursolic acid
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-278 ,286.

HZ: 7 RS WS, N BB RHE Y B H R
T ( Lycopus lucidus Turcz. var. hirtus Regel ) 1] T AR
= B AR Ak I L 55 SRR Z B8, G BOE, IR PR B
W TIAIT 2tk W BT W ORI R R
B w1 98 o £ S VATl = T R AT R E e = O S IRl 11
PR AEFIE I R K IE I Z B8, e R & T H &
ANV 2 P IR R L S S LY IR L i e B L K i i
I % = S A N 8 NI N VTN S SR TR 4
R ARALSEH , BAT B m i g FR R Th BE , = 2y e
G, WA g s B, D RE S & i B
L, =R/ B CTh 2 B FRE, 2RE A
B b 22— b B AR R RV R B —
SERAERE IR D1 RE 0 UK PR A, A R 2 i K
Z THLE MBS MIRLE GOk ST
I, FEAR AR IR B T 1 A K, M S AE S — R O fk
B, AE HE B Ab BB e e & rh i B H 25
A, 5 AR YIAHE

BFFEIRW], M2 BN M o i 2 S AR
(178 S T L -a ) s I = < I 71 1= W A 3 1
g & I | 3G 0 5 T RE L PO R | e IE A 24 BRAE
FHM BRI R W, VR 2L A A I HERS IR L SRR
1R AE SRR I 3 R R E A B MR | R I
Bl B LA PUEAL YR PO R PR RIS
PR 5 2 0 2 B AT — i Y G TR
PR, ATVE 2 5 BT PR i 48 b 2 — o I, U
Zh AMENRTR TR IR (AE R B — & WA (B 1
=X,

FIR, X T3t 2 307 B PE 22 ) vh =i e s 1k
A B I A STk £ S P e I HERE R | AE
PR 0 RN SR R A 4y, f DAL [ B 0 A b 2 3
o =l 12 B 10 SCHR AR IE . ASBIT 9% R FH v ORAH 2
1592 (HPLC ) X AN [A] 7 Hb b 2 b (1 HE BB T2 L 57 1850 2R
iR REIRMR & e UEAT I T, LLAEA Sy Ml 2 25 44 1) BT A b
TSR 5 N 8 T R PR AR T S B 2RI
1 HRSTE
11 RIS

W FRRTEERI T 2 A (51)
PHEARTT(S2) JLHARIMTT(S3) (EEPRIT I (S4) 45 4
AL AR B AL M, TP Sk B AR S B TR A
e JiE) it e M5 2 Sy SR TE B AR 4 B i I ( Lycopus
lucidus Turcz.var. hirtus Regel ) ) T2 MR 25 ; (I HENB IR
X R (4l & HPLC W AU — ks it 3 R T
98% ) JNAREERFEW AR R T ; FREOR R XY
RS, (Sl % HPLC W AUH — iR R T 98% )
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JERAE R W E AR A BR A ] 5 RE SRR X R 5 (4l
BEZ HPLC WE T RIS — ARk T3 KT 98% ) BL#B
TR E YRR AR A A A Gk, b R
B =W am  orbral, iR T JoK
g fAggal, R R T,

LC-20AT B & 0 AH A 354 H A 2w
Milli-Q Advantage A10 #H4i/KHL 5% [FE Millipore 4%
Al ;Sigmad — 16S I = Z .0 HL FEE Sigma 23 A ;
IKA MS3 IR EIR & 4% 18 E IKA 2\ F]; Sartorius
SQP RIS M K fl Sartorius 2\ ) ; KH-2000DB
FUMEFE YL R BERL (T Z 2000 W, #5340 kHz) B
I ARAE FHER A R A .

1.2 LWHE

1.2.1  HhZAE G 3 b =is AR Y $ L

1.2.1.1 $RETZE BTSSR S e R, &
50 mL B4, e b B A 2B, IR 30 s,
AE—E I (8] A1 2 3 A P B R R T
W, BRI R E 3 2 W, B IF RO, DA L BEH R
EREBZNE PR, 5t 0.22 pm FLIEEL S , HPLC &
MTHE FIHENE IR | SHISUR IR FNRE SRR 1) & i

1.2.1.2 HRHEESR  REERIHSHAR(S1)1.0 g,
H 100 mL ELZEHETR IR P, & 2 M 7= Y D325k 300 W,
PEHA[E] 30 min, #R 5T 2 BEARFR 5380 (50% .60%
70% .80% 90% .100% ) X%} 3 Ffr = i F2 £ U 1) 52
] 5 [ 2 $2 B 77 S TG /K B2, $EBCAT TE] 30 min, #5
FEAE I3 (100 200 300 400 W) Xt 3 Fr =1 fig 2
AR5 i) 5 [ 2 B 50 S e K B, SR BT 3R
300 W, #R5Y £E B A [a] (15 .30 .45 .60 min) X} 3 fif =
PR EE R SE I SEATINE 3 WK, IFFE s S — R
FXT LS =GR L o 3 SAE B AR i S5 T 2
e, PEAT U TR RN S, A L S b 3 R = s ik A
W&

1.2.2 XFRESR I A5 43 I 5 PR O R T )8
FAEE M) A MEN IR | ST IR R | BB R R X IR 3 i,
Jonn R PR A O o) BT B vk 5 43 0] Sk 1.0123 ,0.9918
0.9918 mg/mL [ X IE LI £ 0%, 25 o

1.23  FESVIBEWRATA  BHL SR (i 30 H i)
1.0 g WE&EFRE, AT 3 W, H 50 mL S04, inJo
IK B 15 mL, JHT5E 30 s, @& 55 $RE 30 min (GRS )32
300 W, TAE#HIZ 40 kHz) ,4000 r/min &5.0> 5 min, B
FIEWT 50 mL AR AR, RIE P IIA 15 mL
TR TR R 2 e G IF LIEW, LLIC/K OB E 45
Z2NBE AT, 3 022 pom REFLUERRAEI , BIAS: o

1.2.4 KAtk
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1241 KB KR R RTINS IR S BRI B 3 R = BRI Pt

Sy5%t 3 Pl = R AR VS WAE 190~400 nm X [A] B
AT, B 3 B =5 R B AE A I I K o

1.2.42 (3SR DIHEE-0.03% =5 LR 7K
W (pH =35) YE R shAH, fE 4R 30 C, ¥ il
0.8 mL/minZ&{F R 4> % 25 & f el 8.0% 17.0% .
27.0% Wy C o % AEXT 3 Fh =ik BR 425 2 B2 I .
1.2.43 Wik &R AREOEESAT,
FEVE 30 °C, Fii 0.8 mL/min, D) FH i — 7K 2R 45 o~ 5L
il 535 = AR msh A8 pH N 2.5 3.5,
4.5 .55, ZFZA[A] pH XF 3 Pl =15 B8R 45 25 2 5 1
SR

1.2.44 AEEMAESRE RIS pH 55T 5
3 0.8 mL/min, %2k R4 BIHE 20 .25 .30 35 CHT 3
b =GRSy B RR .

1.2.45 JEMERE  ERAEESAE pH AR A
T, 2 EEFE S 0.6 .0.7 0.8 0.9 1.0 mL/min A 3
ol =l R 43 1 SR Y R

1.2.5 Jrikepsg

1.2.5.1 ZiPERR KHRMEERELE 550k
R 1.2.2 TR 4% %) BE 5 P 45 0.025 ,0.05 ,0.10 |
0.20.0.30 .0.40 .0.50 mL, 4> %)% 10 mL Z&IR T, H1
R B =208, 15 8] — RAURF =Wk 1Y 3 Fh
ZHEERTR AR SIA, BT 4 CRYvKER Y, i FH AT
P 0.22 pm A FLIE Mg, 352 M e AR (0 3% 25 R AR ik 3
BESYHT, iC R i &, LI 3 Fl =i 5 n0 4% ¥4 B A L 38
TEEEARE MR R T RN A B B RO R I R G iE
PEo LIAS Xt RE &, %) 04 T AR 48 (y ) 5 H A B A% 5
AR (x) PEATERPE WIS, 2RI AR AE 22 . A ER
(limit of determination, LOD) & 3 f5{5 M Lk, £ = R
(limit of quantifification, LOQ) & 10 1% {5 M b, 3 18
{ZMa L S/N =3 F1 S/N = 10 B 5E 3 Bl = W5 B8 AU A6 H
B A0 2 B

1.2.52 K R —IR G X IR ISR, Lk
PERE 6 YR, $2 e A 00 335 25 (4R I S0 4% —1hi 1988 f) 0 T L
Sy SIS B 4y g TR RR 1) AR XA A o AR 2%, A 5 8R4
RIS

1.253 WEMERE BUhSER(S4)6 4,4 1.2.3
YT D7 v il B8 AR ol VA TR, 0 e A3 £ 35 2% R T S A% —
il P P4 e T R, 43 9] 31 B % 1 4B i 1 AR X R v
2, LIS s e

1.254 FEMRE BUbSOLELMIBE R (S4) 1EE
IR T EA R, 53578 0.2 4.6 .8.12 h #Z F A
A R 45 = IR A 0 1T AL, 43 O A% B A B
B AR R AR v 22 , DL S AR RE S I Fa B T .

1.2.5.5  JmAEENKRCRBES: Ry & PRI T 60 & 5 1Y b
ZHAR(S4)0.50 g, 3t 6 5, 43 HIHKE B INA FARENS I
ST 1R A AE SRR G R A VA OGS B, $2 1.2.3 TR
Tl A AR T R T, IR e A3 O A% AR I S A% — T IR 1
WETE AL, 43 T35 A MERE IR L S5 18R R | RE SRR i
o [T AL SR AN AR X bR v A 22, LSS IE T 5 55 B HERf M o
1.2.6 FEMAESENE SR E4 bS8 K (i
30 Hifi) 1.0 g, fE & FRE, AT 3 4y, 4% 1.2.3 W FJ7
Tl A AR T T, e A3 03 A% R I S I SR

2 #R55H
2.1 S 3 M =FEER AR NS HL L
200 20 KXt S o R A 1
W | AT B 2 A B S 1 R b
P M | R SLR 1 o i R B 1 L BT R o it
H RS 3 24— 90 A f 5 BRI 38, 24
BEUEF N 100% 2, [ B JEoK 2, Wit , == i 1 24 o ik
et PRI, AR S0 e B TC K 2, B I ) A
2 s —— R
2.0 —— AR

M4 A EL
— B

40 50 60 70 80 90 100 110
LTEARTR I (%)
BT IR B £ BEAFRSr BO0 S IR 1 52 )
Fig.1 Effect of different volume fractions of
alcohol on extraction efficiency
2.1.2 A D)X M 2 = PR P R g e A
2 AIFE Y BEAE RS DDA O, M2 b I HEIR TR | AE
SRR LA B S =0l PR 5 e G, 25k 5 T 3 i) 300 W
F, =W R S R TR AR PR, AN S i
300 WAEHHR AR
2.54
—— G —— T ECRIR
SEER

50 150 250 350 450
B T (W)
B2 R AR SR ORI B
Fig.2 Effect of ultrasonic power on extraction efficiency
2.1.3  FREUAEXS LS =N R B R 2 B E
3 AN, BEAE SREU ] Y SE G, Ml 2 T I HENR AR | REIR
TR LA R R =0l TR 2 i B O M e i N S b A, Y
PEECATE] Sy 30 min I, iSRG & F s o BRI, A
S PESE SR I [E] Sy 30 min,,
22 BIiERFHHNRK
22,1 Ry A E B XS RN R SRR
T2 1 B SR W A ME T W AT G IS T4, S5 2R sl 4 fir
7N, FAHEIRTRTE 204 nm  FFISCR IR FIAE SRR TE 205 nm
AT e R WAL W, 22 1 ) S 300 A i B B A R DG
2205 nm, Sy T aBEG TR A I 5E 210 nm Sy
CiRUR] 2 S
222 @IEFERREE BTN BT PRI RR (5T
IR IR AR SRR (1 43 1 A 24 &5 A AR AL B P 2
N AFTER 53 AR, L BGE S TE R TE 2 H A &
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Fig.3 Effect of extraction time on extraction efficiency
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Fig4 The diode array scanning spectrogram of

3500

betulinic acid,oleanolic acid and ursolic acid

TE P B C o IS5 HT. B &S Rl it L
BRSO 1Y C g (75 A X 43 25 BE Ry 52, 45 SR 3%
HH & ok B A 27.0% 19 (4 4% & Diamonsil C, (2)
(5 pm,4.6 mm x250 mm) Xf 3 Fp =i RSP B A
R0 B R0, R 3] e SRR TR R B SR R 0 B8
fEik#) 1.60 LI |, H &AL Diamonsil Cy (2) & T
H YL pH YL (1.5~9.0) , i BR M40 , B4 F1) 1 3
Fh =R G o &, R, &R =
) Diamonsil C; (2) (5 pm,4.6 mm x 250 mm) {4,§i%
FE, HE i S2 8 I IE Diamonsil C g (2) (3% 4 B 54 &
PRI S PR

223 AR RERE T RIS W TE
KR R A g5 L ES, S a5 IR M, AR - 2K S iR sl AH I
FHAF S FIMENR TR (STIICR IR L BB B, S5 TR MR IR A
FIT 3 P S3 B 55 M PRI, KIS MRy pH AN
Pt B S T B A R R R sl 6 BT, 2
T RKE pH JE 2 2.5~3.5 I, B AR e S g I
YRBEXT R HAr B RO R4, H pH =2.5 I, BE 4 B
AR AR BRI EE . AN Ty s R I 2B 42T A s AH
M LA, 25 0 b o e P TP s =9 S R /K SR (pHL =
2.5) =89: 11 (v: v)VERNTSIAHRCR et

224 MR BEE  E BN R AR XT H S
P2 FFEACR R A0 AE 2R 2 43 15 B Y 52 ) A B AR IRAE
20 CIn}, FIMEIRIR 57 ECR W2 FIAE SR W2 19 43 25 B 55 J31)
A 4.67 4.21 1.88;25 CH} M 4.61 4.08 .1.84;30 CHf
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Fig.5 Effect of C;y column with different

carbon content on separation result

TE L AMERRR ;2 57 HOR IR ;3. AR M K 6 1 7 Al

o 5 10 15 20 25
) ] (min)
6 R[F) pH XFUEIE A3 B ORI 5 MR
Fig.6 Effects of different pH values
on peak shape and separation result

A1 4.14 4.01 [1.61;35 CH} A 4.05.3.51.1.43, EHR
FEVRAE 20~30 °C yu B N 58 SE I R 4543 85, 45 3 B
KT 1.50 AHIR BE TR 2x 3 il R GE IR T ad v, RAUE
TR, AIEPE 25 C o RAAER
22,5 WIHAYGERE A PR IR S EUR R
FNRE LR 43w BE ) S2 ), 45 2R W O < A 2 T 0 R AR
FEHRICR IR FAE R IR B 73 B E A P &, (H Rk =
FETE A QB , A T R AR REAR, HLAE T 43 A it
(&), A g A F TSR ORI A RE R IR i 43 58 . A
I, AR e $E 0.8 mL/min Sy fe 23 .
23 BAMBRAESRH HPLC BENEER

7 AT, 3 R =S TR BE A RO B W R4,
HARBE T4 IR A X B T I HEAR R SRR A8
SRR S B2 1 6] 53 531 2 22.636 ,26.098 .27.529 min; Bf
WA EL ST 5 13570 (14186 14457 , 4 2 X 143 5]
“A1 1.009 .0.952 .0.987 ; 4355 )& 43 5| A 4.61 4.08 [1.84
RS R EIMEIER GRS IR | RE SRR i B IE RE AR £ o
Sl 10619 10838 . 10760, i & X -+ 43 51 “& 1.000 .
0.996 .0.958 , 43 &5 JFE 43 5| o 3.83 .3.60 .1.62, ZERFE
B, 3 Al =i 1R 5 A 1 €2, 335 1 i B2 PRl 1A 0.95~1.05,
SGARAR €A i 0 1 3 R X T 1,50, A5 I 1 B B
HRELI R T 10000, Z2 50 W M R4 .
24 HZHMXRKHRIMEEMRERZHER

S350 LA HE g BR | 5% BUR W2 RN 8 2R IR 04 TRT AR AR
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Table 1  Regression equation, correlation coefficient,linear range , limit of detection( LOD)
and limit of quantification(LOQ) of three triterpenic acids by HPLC
W EERE : A PEGIH (/) LOD (ng) LOQ(ne)
HHERE IR y =7511.57x-1934.63 0.9999 2.558~51.150 7 22
SRR y =11588.5x-3077.88 0.9999 2.480~49.590 5 16
REA IR y =10798.1x-1910.03 0.9999 2.480~49.590 6 18
209 A R (LOQ) , i3 1 Al : FIMENSRR T BRI RE SRR
5] IR A BT A R Y R N At R A AR MESC &R AR
g REAYI T 0.9999; K R Ky 5~7 ng, EHIR N 16~
F10 22 ng, KHITTIRLRIMETE R L XA RBUE S .
£ 5 op 25 BEE
FIHENE IR  FFIEBCR IR | BB R IR 1Y T I TR AR (n =
0] 6) 43512k 151035 225848 212479 ,RSD 43514 0.15%
] 0.349% 0.34% | W] BRI (N SORY R i FLAF
It ] (min) 26 EEMH
20+
B b2 (S4) Hh FMENRER S EICR IR | REIR IR YT 15
15 S (n =6) 433k 1.684 .0.312 .0.750 mg/g, RSD 43
g Wk 0.62% 1.79% .0.60% , < B 1t 5256 J7 e i B A
S0 | PERBELT
ER 27 mEH
_“U N HuZ: (S4) I MERR IR | 55 EICR IR A1 RE SR PR P14
0] St (n = 6) 4351 1.690 .0.310 .0.750 mg/g, RSD 43

0 5 10 15 20 25 30 35
i} 1) (min)
7 RAXTRG(A) 24 (B) B HPLC
Fig.7 The HPLC chromatogram of mixed reference substance
(A) ,and sample of Lycopus lucidus Turcz.var.hirtus Regel (B)
SE (y) 5 HAE R 09 BT B 8 (x) A7 etk Il 1T, 45
WA T F  AHOC R B (r) (LR [l A BR (LOD) Fiisg

B 0.95% 2.77% 1.93% , 3¢ B A3 i i v 2= /0 7E
12 h AR e R AT
2.8 mnEEEYER

b2 U HE N 12 L 5T B R RN AE SR R 1Y S 44 I
KR AE 100.52% ~103.77% 3t Bl N, RSD 7E 0.99% ~
2.42% JEBIN A TSR S5 R F 2, FH iR
Sy B AT % v 1 [m A S RN R A BE L BB Y FH T b

K2 MEERCRIEE R (n =6)

Table 2 Average recoveries of three triterpenic acids(n=6)

wEY AIRAH (pg) Jnkr (pg) T E(E (pg) (%)  FHEIE(%)  RSD(%)
846.35 818.40 1681.85 102.09
850.05 818.40 1689.15 102.53
N 843.32 818.40 1678.30 102.03
Sl 855.76 818.40 1681.80 100.93 100.97 162
854.75 818.40 1673.20 100.00
853.41 818.40 1657.25 98.22
155.36 495.90 656.90 101.14
156.04 495.90 654.90 100.60
o 154.80 495.90 680.90 106.09
TR 157.09 495.90 680.76 105.60 103.77 242
156.90 495.90 668.15 103.09
156.66 495.90 682.81 106.10
375.48 793.44 1165.50 99.57
377.12 793 .44 1170.95 100.05
- 374.14 793.44 1185.15 102.21 10052 0.99
379.66 793.44 1178.70 100.71
379.21 793 .44 1169.95 99.66
378.62 793.44 1179.40 100.93
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Zevh =l R AL S W BRI -5 53 AT
29 MSHZ-HERENUEGYESE
FEPRAE 222 58 B, 20 0 15 2 25 4 b 1 e
NEMR SGFEUCRIR (REIR IR & i 45 ] WLk 3,
K3 OAFEFHMS T 3 B =R
BT MEL R (x £5,mg/g,n=3)
Table 3 The content of three triterpenic acids in the

samples of different regions(x +s,mg/g,n=3)

WE  AKEIRR FrICR IR AER R Bt
SI  1.80£001  0.15+0.01 0.52+0.00 247
2 143£001  0.14+001  050+0.00 207
S3 1.69£001 031000 075001 275
$4  1.63+003  0.19+000  036+000 2.18

ZE R 4 ADIORE = M 2 1 & 5 10 EH HE
fgrE  SFEUR S  AESRS |3 Al = a5 1R A B i e 2R HE
¥ oM HHMEAGHR > RESRER > STHIURER , A MENS iR 2 H:
EBIHEPERSY, B s, B BRI 60% L 1,
XA PR R 3 R =R S BT SR 4 SR

AR = i Hb 2 v (I HERR R STEBCR R  RESR R %
A —EM2ES, o EPTT M P BRI 3 Fh
=EER BT VLI L= ORB A 3 Fh = 1E rR
TR T PEEM(ST) =R R (S2) (HE R TT M
(S3) VTIARIN (S4) 25 4 A-7=Hidth 2 A (AMERR R L 5%
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