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(FEARMBBERGREHASE 900 Eft, @& @M 350000)
HE.BY 232 AR EHREAMEE(HPLO) XA, ME T H 2R (LEFXWT IS . St FRiF Rt
BRABGIN . ORABIT.ORABRIIGEZT, A EFRLGRBHHRETET L. HE E# A Shim - pack VP - 0DS 4
(250 mm x 4.6 mm,5 pwm); "B A T (A) - 0.3 % BEdg 8k (B), 4 B 2B (0 ~ 20 min B 12% A,20 ~ 40 min & 12% A—35% A
40 ~ 46 min B 35% A—68% A, 46 ~ 50 min 8 68% A—80% A, 50 ~ 60 min & 80% A—12% A) ; #.i% A 0. 85 mL/min, £ ] ;ﬂikfr%%%ﬁ
300 nm(0 ~ 20 min) , &3 5% 80 H) £ 45 fe 4070 2 A IR E A 254 nm(20 ~40 min) , § R A B I & & K W &5 11 4 220 nm(40 ~ 46 min),
G ARAEE T A4 275 nm(46 ~ 60 min) ; HIR 4 35 °C ;iRi& 4 0. 85 mL/min; #A &4 10 pL. &R £ R HPLC 354 B A 18 M3k Ah
e GBI LEL RN T T AR RS, S A 4 5 OhREF) 9 F(REFRAHHEF) 10 F OHRE) 11 F(EREFE) .16 5
(aRABN). 17 F(aRXAE DA 18 5 (aRAE 1), A A A000E T 14 A &35 B ST oM, S R4 M E S X T
0.97 EHZHERFMET,TA) S BERIF HEEELERIEE RSDH DT 1.5% (n=6) BXSRERE 24 h REAT, &R
AR RIFHEMEAFRETHEREERA N4 REFRALTFTLEEFERAAIHF . SMLE IREF PR aRABL. aRkkEll. g
RAABTRERZEZE A H 1.549 0 ~1.564 0 mg/g,0.701 5~0.702 9 mg/g,0.796 0 ~0.797 7 mg/g,0.590 5 ~0.592 2 mg/g,
0.6745~0.6762 mg/g,0.521 0 ~0.522 9 mg/g,0.399 2 ~0.401 5 mg/ g &5 % & 569 E Sk WA HPLC 45 8018 #4400 Fo 52 2 0 2 5
M7 ik Heik EA TR ZGREN 2 BRI R E
KEIA : 25 ; & BORAR &k SR E i 2R
fhE 425 :R932; R284. 1;R286. 0 XERFRIZAD: A XEHS:1006 - 4931(2020)05 - 0111 - 06
Quality Assessment of Yupingfeng Pills Based on Simultaneous Determination of HPLC

Fingerprint and Multi — Components
WANG Qiaoging
( The 900th Hospital of the Joint Logistics Support Force of the Chinese People's Liberation Army, Fuzhou, Fujian, China 350000)
Abstract: Objective To establish a high performance liquid chromatography (HPLC) fingerprint method of Yupingfeng Pills and de-
termine the contents of seven main components(calycosin7 — O — B — D — Glucopyranoside , formononetin , prim — O — glucosylcimifugin , cim-
ifugin, atractylenolide Il , atractylenolide I, atractylenolide 1), so as to provide a reference for the quality control of Yupingfeng
Pills. Methods The chromatographic column was shim —pack VP — ODS(250 mm x4.6 mm,5 wm) with gradient elution by acetonitrile
(A) -0.3% phosphoric acid solution(B) (0 =20 min, 12% A;20-40 min, 12% A—35% A;40-46 min,35% A—68% A;46-50 min,
68% A—80% A;50-60 min,80% A—12% A).The detection wavelength was set at 300 nm for prim — O — glucosylcimifugin(0 —
20min), 254 nm for calycosin7 — 0 — B = D — Glucopyranoside , formononetin and cimifugin(20 =40 min), 220 nm for atractylenolide I
and atractylenolide 11(40 ~46 min),275 nm for atractylenolide I (46 =60 min). The column temperature was 35 °C ,the flow rate was
0.85 mL/min,and the injection volume was 10 pL. Results The common mode of the fingerprint was set up with 18 common peaks,
and seven of them were identified by comparison with the reference. The similar degrees of 14 batches of samples were over 0.97,they

were prim — O — glucosylcimifugin(peak 4), calycosin7 — O — B = D — Glucopyranoside (peak 9),cimifugin(peak 10),formononetin(peak 11),
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atractylenolide I (peak 16),atractylenolide T(peak 17) and atractylenolide I (peak 18). The seven compounds were well separated un-

der the determined chromatographic conditions. The RSDs of precision and repeatability experiment were all less than 1.5% and the

sample solution was stable during 24 h(n =6). All the compounds had a good linearity and linear range. The contents of calycosin7 —

0 - B - D - Glucopyranoside , formononetin , cimifugin, atractylenolide Il ,atractylenolide II,and atractylenolide I in the 14 batches of Yup-
ingfeng Pills were 1.549 -1.564 mg/g,0.701 5-0.702 9 mg/g,0.796 0-0.797 7 mg/g,0.590 5-0.592 2 mg/g,0.674 5 -
0.676 2 mg/g,0.521 0-0.522 9 mg/g,and 0.399 2-0.401 5 mg/g, respectively. Conclusion The established HPLC fingerprint

method is fast and accurate,which can be used for the quality control of Yupingfeng Pills.

Key words: Yupingfeng Pills;high performance liquid chromatography ;fingerprint; quality evaluation

FBE R B KB IR BB R 3 M o 2454 Jon L
B, A 2R R ORI, FEA T REAR AT
R T e B HE S XA ¥, Bk A
2 S ARAE - TR 2 BT IR (B — ) ) BT A SEBIR AT
Z A2 T i RUORE 1) B IR 46 1 S s 42 2 3 oA
Hh P 24 22 A R R B AR RS R, R XL
16 H Wi IR BS, RE A, RIEZ R ETIANR”,
H 5 MR A 454 R A7 o 52 05 25800 Joa ik B o it 4
WAL T 225 1 2 104 sl , i rh 25 48 2 5]
T IE SR AL R R ™ B RO R A AT R
2546 2E AR OCE , BEAR PR L i v 2 45 S B B oA
[ R AR M A HT AL B Iz s R R 2 R
U2 2 Wik S I TS 6 A
Bt KU, A5 SR A e A0 OAE €2 3% (HPLC)
B T BRI SUEE IR 45 G R0, 0 &6
[ R AV SR e 295 N ) 3 = I == v i L e
Ho7 A B4 br GBS S I AT 0T T mE &R |
FHRZEH THRRE CAARMER L AR AR AR 1)
R BRI 7k, DA O 28 G R A 3 Lo 4 4
RS2 BHGEWTF
1 U 5HH
.1 4=

Waters 2695 T = S0 AH (4 354X , 45 2695 H4PY T
FREESE (2695 B [ gkt 2489 B2 4h u] LG AG Il
i \Empower3 €838 TAEu, , 36 EIRFFHEA R ) 5 AUW -
220D B KF (H A B A Rl RN 0.01 mg) s
KQ — 250DB 548 6 75 i i vk A% (B LU 75 AN A
FRSH], D)% 500W) .,

1.2 W%

B 5 S E A A5 M (calycosin7 = O = B = D - glu-
copyranoside, It 4 111920 -201606, % & 97. 6 % ) , -
J 1€ & (formononetin, it =5 & 111703 - 201504, 7% &
100% ) , TF ik 2 (prim — O — glucosylcimifugin, #t 5 K
111522 = 201712, & HE 96. 2% ) , TFFE % (cimifugin, 1t 5
111710 -200602, & & 95.5% ), A AR N A5 1
(atractylenolide I , It 5 24 111978 -201501, & &
99.9% ), 1 & N fiE I (atractylenolide 1T , it 5 K

112

111976 -201501, & & 99.9% ). 1 A N HE 1
(atractylenolide 1, it 5 & 111975 -201501, & #
99. 9% ), &%} B S I [ v B 25 S S E RSB s &
i HR P (38 [ Merck 28 @) 348 (035 401 s B R S A A 4l 5
IR NG A 2K o B B RUL (T8, 14 41, i 5y ST~
S14,S1 ~S10 A L PEAR R 2501 ey A BR 28 /A 77, JA%
N6 gx 10 4%/& it '5 4 5 o 20171212, 20180105,
20180207, 20180313, 20180408, 20180518, 20180626,
20180912,20181019,20181115;S11 ~S14 F J& '] #& i
VA BRA R A P2 MM N 6 g x 18 4%/ & 3540 3
180906,181022,181108,181201).,
2 HESHER
2.1 Big&HT-

A 3EAT . Shim — pack VP - 0ODS (250 mm x 4. 6 mm,
5 wm); BT : 205 (A) - 0. 3% BERR AW (B) , BB )3 Uk
J1i.(0 ~ 20 min B} 12% A, 20 ~ 40 min B} 12% A—35% A,
40 ~ 46 min B} 35% A—68% A, 46 ~ 50 min B} 68% A—
80% A, 50 ~ 60 min B} 80% A—12% A) ; I £ : 300 nm
(0 ~2 min, FFEEZ 1) , 254 nm (20 ~ 40 min, B2 5 8
A RET PEARAE R TR E ), 220 nm (40 ~ 46 min, [
AR K AN D ,275 nm (46 ~ 60 min, 1A IS
1) ;A0 235 °C 5 7% : 0. 85 mL/min; HFAER 10 WL,
2.2 BRHEE

3 S S T R AR AR R THRRER T
FHRRR AR AER I AR TR AR NS XS R
I RS E PR, LA 85% FH VA AR O A% il T 2 ik
FE43 514 0. 786 6,0.411 2,0. 434 7,0.310 8,0.379 5,
0.264 5,0.200 3 mg/ml. [ 7R A X HE b 75 0 o s & 2
SN WFE S NS, AL O R 29 3. 0 g, R PROE
B S50 mL AEOA R, INA 85% H BT 35 mL, =i
HEFE AR TR (T3 A 450 W A% 8 40 kHz) 45 min J5 HUH
Ve, 11 85% W BEVS W B R ZI B2 $257 , kAt , BpAsfit
TR R o 24 5 TR G IR AT
2.3 IEHLENEMER N RO
2.3.1 FHHEEFEFE

K 2 B - B R]— it (50 20180912) 4 i , 4%
2.2 WUR 5 il A B RV VR, e T S A i S i
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BE 6 K, i0 R 000 B o 45 S DL B S S B I A o 2
Fobs AR AT B RSD /N 0.8% (n=6),
o W R A B8 ] B8 RSD ¥/NTF 0.6% (n=6) , 3
%uﬁﬁagaﬁo

A PR  HR] — 3t (1654 20180912) #F i , %
2.2 WUR 5 AT R R TR 6 M R R T i
PEHERENNE 10 57 4175 18] o 45 R DL 6 8 S 4 ) ) 280 0
K2 LW TS A A AT W TE FR Y RSD B/ T 1. 2%
(n=06), A WA X O/ B I (B8] 7Y RSD ¥/ TF 0. 9%
(n=6), KWAFEELZERI.

R PRI « B ] —Hit (54 20180912) K iy , %
2.2 BT J7 ik A B A, e T i A A o T
0,4,8,12,16,20,24 h B #FAE  ic s & 25 R DL B
%ﬁm%%ﬁﬁﬁﬁmﬁﬁ%ﬁ%MHﬁﬁﬁm
RSD $)/NF 1.0% (n=7), 347 W AH X £ B B (8] 19
RSD ¥J/NF0.7% (n=7), B F Bt KL 8 & 75 T

P
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5678

10 11

16 24 h NFZE .
2.3.2  FRSUE B E L KA N

Pz 2.2 TR )5 el 45 14 B S TR T 0
PRSI 2 eSS R A5 R I 1 2 3.8 14
T8 BRI 5 A R 24 €33 35 20 B AR DURE AN &
2 ) (2012A RO #AE, LA S4 5 F 5 KUALEER 5 s v i 45
SUEITEAE 2 IR E S, BOE N T & 9 0.3, R T2
MURCIE TG VC L, A= B8 SC RS A B, IR R4
T 5 M AR AL B 25 2R 14 ﬂtﬁnn FEEE RS
LA 5] 18 A 0, 14 HEHE LB i AH U 430
0.994,0. 995,0. 999,0. 998,0. 997,0. 996,0. 991,0. 993,
0.992, 0.995, 0.989, 0.979, 0.988, 0.990, ¥ KX F
0.97,
2.3.3  #o oA R A KA IS E AR T E
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t/min

0 10 20 30 40 50 60
4. FREH 9. BRFXBABAB/F 10, FRE
1. £AiEx 16, akAesll 17. e RABs
18. & RN EE |

B3 RAMNBRERGRMEER

a5 4 5 GHRE ) 9 5 (B3 5 2 i 15 45
BEH) (10 5 (FFRRZR) (11 5 (FEREE) (16 5 (HARN
BET) (17 2 (AR DF 18 B (EA NS 1), HAFBEa
6] SF- #4918 4% 5 4 13. 18, 28. 04, 30. 11, 31. 96, 44. 02,

45 89’47 95 mlno;H\:EF‘ 9 %m%{%%%gi ’{jig:)%'qj sﬁy‘j
Z: BRI THI A AT W A A TR BR 45 R LR 1,

2.4 EZEWNE
2.4.1 FHEFEHERE

R O 28 75 8 IR R R i BRI 52 4 1 2 W
B 2.2 WU RIRA M B A R 1,2,5,10,15,20 pL, #4940
TSP IEREN E 0 S 5 18] o LA 2120 % B F
P (X, we) AR A bR TR CY) Ry AR AR AT 26 1
M1, 2l br o i 2, TF 38 45 4 2 P 1l U3 R B A G
B 2.2 TR IRA X B SR, T 85% % AL Hi
e A A s G L (S/N) =31 K 101 435
0 ARG U R (LOD) Al 1 BR (LOQ) o 25 5 L3k 2.

W 2% B IR« BUR A X BRI T, Fe LT (s S5
HELEIERE 6 UK, TC R I T B 45 0 I 36 2, R ARG 2
JERAT

e g PEAR IR B Rl —HE (LS54 201809 12) K i , 4%

A1 14 3 EFFRI(ST ~S14) A% 6448 304 @ AR
Y5 s1 S2 S3 sS4 S5 6 s7 S8 S9 S10 S11 S12 S13 S14
1 0.064 0.063 0.060 0.061 0.066 0.068 0.065 0.062 0.062 0.059 0.065 0.063 0.061 0.065
2 0.026 0.025 0.027 0.028 0.029 0.026 0.027 0.024 0.022 0.021 0.020 0.023 0.025 0.024
3 0.045 0.048 0.041 0.042 0.043 0.044 0.040 0.046 0.047 0.042 0.045 0.046 0.047 0.042
4 0.161 0.162 0.160 0.159 0.164 0.163 0.160 0.165 0.166 0.161 0.164 0.167 0.158 0.159
5 0.046 0.042 0.041 0.043 0.045 0.047 0.046 0.040 0.044 0.045 0.047 0.048 0.046 0.049
6 0.014 0.015 0.016 0.011 0.012 0.013 0.010 0.017 0.014 0.015 0.016 0.012 0.013 0.015
7 0.032  0.035 0.034 0.031 0.030 0.029 0.036 0.034 0.033 0.032 0.034 0.035 0.030 0.028
8 0.015 0.012 0.013 0.016 0.017 0.011 0.014 0.012 0.015 0.016 0.012 0.013 0.014 0.011
9(s)  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
10 0.193  0.195 0.196 0.192 0.194 0.193 0.190 0.191 0.197 0.198 0.192 0.191  0.190 0.194
11 0.097 0.096 0.098 0.099 0.091 0.092 0.094 0.093 0.095 0.096 0.090 0.092 0.093 0.094
12 0.079 0.078 0.077 0.071 0.072 0.074 0.076 0.075 0.073 0.074 0.077 0.079 0.078 0.076
13 0.081 0.085 0.083 0.084 0.08 0.081 0.080 0.080 0.083 0.087 0.086 0.089 0.084 0.083
14 0.012 0.011 0.013 0.015 0.016 0.017 0.014 0.05 0.018 0.019 0.014 0.013 0.016 0.015
15 0.012  0.013 0.015 0.017 0.014 0.016 0.018 0.010 0.011 0.014 0.015 0.017 0.016 0.013
16 0.077 0.079 0.076 0.078 0.081 0.082 0.080 0.075 0.074 0.079 0.078 0.077 0.076 0.076
17 0.051 0.052 0.050 0.053 0.054 0.050 0.051 0.055 0.056 0.053 0.054 0.052 0.053 0.057
18 0.037 0.039 0.038 0.040 0.042 0.041 0.039 0.036 0.038 0.039 0.037 0.036 0.035 0.037
k2 ERRAAYTAAY>EEFNE T EFLRER
PN A ; BEEE () 100G LOD(ng) HE R AR 5K
# RSD(%) #) RSD(%) 4% (mg/g) RSD(%)
A Y=35.22X+1.121  0.9999 0.7866~15.73  0.045 0.139 0.52 0.81 1.556 0 0.93
B Y=21.53X+2.057 0.9995 0.4112~8.224  0.028 0. 086 0.71 1.22 0.702 1 1.02
C Y=19.076X +8.334 0.9998 0.4347~8.694  0.031 0. 097 0.63 1.13 0.796 8 0.71
D Y=80.26X-11.36 0.9997 0.3108~6.216  0.016 0. 049 0. 82 0.94 0.5913 1. 14
E Y=54.99X-9.645 0.9996 0.3795~7.590  0.026 0. 081 0.94 1.01 0.6755 0. 81
F Y=20.28X+5.137 0.9994 0.2645~5.290  0.014 0.039 0. 44 0.72 0.5219 1.21
G Y=25.16X+3.446  0.9995 0.2003~4.006  0.009 0.031 0.57 0.95 0.4005 1.01

E A A BEFREAE BHE,B AR E,C AIRES,D A RE E A RAEILF AGRKART,C A RKAR . FAR,
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2.2 WUR J5 ¥ 4 Bl S v, $ AT @3 25 1R 20 0l T
0,3,6,9,12,18,24 h B A, 0 sk I T AR 45 R Lk 2,
PR IRAE 24 h NERE .

A P R —HE (HE5 20180912)F: 4k 6 143,
4 2. 2 WA T A B AR, R T s A e
M, TSR TRAR A R ILAK 2, R i d M R AT

DRI R —HE CE S 20180912) T 1
FRERIUE 6 0y 50y 1. 5 g KR, B HER O R
R RIS B R AR 1. 2147 mg/mL
WAEZ 0.310 9 mg/mL R E 1 0. 341 1 mg/mL. Ft
iR % 0.235 3 mg/mL, FAAR A EE I 0.290 6 mg/mL. [
ARANABET0. 1999 mg/mL FMEARANEE 10. 154 7 mg/ mL
(VR & % B AT 2. 0 mL, 4 2. 2 390F Jy vk i 45 it i
AV, 55T IR AR AT A5 AR EAE DN E 30 %
W TR AR, TSRS 2 0 e Il R 2 2R LR 3,
242 HeeEMNE

ST ~S14 5 E RN, 3 2.2 T J5 i 4% A1
AT, AT 35 SR R HEREIE e S B K, %S
B0y BRSO S A R LR 4
2.5 RGEESAFIO

RGERLWAE R —Fh Gt o34 7 i S AEAR I
Al ISR B A2 DL 14 HERE S 18 N i
{18 AFRT U T R Ry A8 B, SR ] SPSS 22. 0 B/ R A i vh
Ward J7 2R b BEAT R RIS I0 BT, oK FH 40 1) - 24 %
WRAEVE , VAR EQ B B -5 D 32 45 2R WL 4. mT I, 24
ZRIEIEE A 10 ~ 25 M, 14 AR AT SR PR 2K 25— 28
# S3,S9,84,85,S1,56,S8,52,S10,S7; 5% 25 S12,
S14,S11,S13 55— 242 2 1 PG4 e 24 Ml By A R ]
P B R R ST AR 2 M AT BRZS R B[R]
— T ik B B RR E P o
3 itig
3.1 MZEBARMTIERE

HEAE N ERKILAE 2y, 5B JT B 60% , B
A K e AR FEREHEME SOE AR WL Tk, Ok
BT SR MY 5 ¥ € Astragalus membranaceus
(Fisch. ) Bge. var. mongholicus (Bge. ) Hsiao B¥ I J% % 1€
Astragalus membranaceus(Fisch. ) Bge. T J R , F%5
T PR B3 D BT I (R 8 5 B A A W St R
S E S AR RS AY T R 2R
AR 4 S RS ORr, H (R
FBAT AR VBUR PR PR S5 2 Bl Dk, W O
JRZTE TR A il 30 v Bl R B B R AR o
A AR, BB R LN i £ U R 2 A, A2,
ey HAR R I H AR B I H R B 1 AE HPLC
P AT Y B 23

£3 ERRMAT Ay AR EE(n=6)

ny 3l #ab2(g) mAZ(ng NEE(mg) @hkE%) (%) RSD(%)

A 1504 2.340 2.429 4.765 99. 84
1.516 2.359 2.429 4.768 99.18
1.538 2.393 2.429 4.823 100. 04
100.02 0.85
1.547 2.407 2.429 4.819 99.30
1.552 2.415 2.429 4.851 100. 28
1.565 2.435 2.429 4.901 101.52
B 1504 0.6184 0.6218 1.234 99.00
1.516 0.6234 0.6218 1.239 99.01
1.538 0.6324 0.6218 1.246 98. 68
99.42  0.81
1.547 0.636 1 0.6218 1.253 99.21
1.552 0.6382 0.6218 1.258 99. 68
1565 0.6435 0.6218 1.271 100.92
C 1504 0.6538 0.6822 1.336 100. 00
1.516 0.6590 0.6822 1.335 99.09
1.538 0.668 6 0.6822 1.352 100. 18
99.54  0.56
1.547 0.6725 0.6822 1.348 99.02
1.552 0.6747 0.6822 1.350 98.99
1565 0.6803 0.6822 1.362 99.93
D 1504 0.4674 0.4706 0.9323 98.79
1.516 0.4712 0.4706 0.9369 98.95
1.538 0.4780 0.4706 0.9485 99.98
99.95  0.91
1.547 0.4808 0.4706 0.9557 100.91
1.552 0.4824 0.4706 0.9541 100.23
1. 565 0.486 4 0.4706 0.9609 100. 82
E 1504 0.5708 0.5812 1.148 99.31
1.516 0.5753 0.5812 1. 151 99.05
1.538 0.5837 0.5812 1. 160 99.16
99.69  0.92
1.547 0.5871 0.5812 1.162 98.92
1.552 0.5889 0.5812 1174 100. 67
1. 565 0.5939 0.5812 1181 101.02
FoooL504 0.3978 0.3998 0.7954 99.45
1.516 0.4009 0.3998 0.791 98.85
1.538 0.406 8 0.3998 0.8063 99.93
99.76  0.58
1.547 0.4092 0.3998 0.8097 100. 18
1.552 0.4105 0.3998 0.8090 99.67
1565 0.4139 0.3998 0.8156 100. 48
G 1.504 0.3013 0.309 4 0.6052 98.22
1.516 0.3037 0.3094 0.6079 98.32
1.538 0.308 1 0.3094 0.6158 99.45
99.25  0.79
1.547 0.3099 0.309 4 0.6187 99.81
1.552 0.3109 0.3094 0.6197 99.81
1. 565 0.3135 0.309 4 0.6227 99.92

3.2 BIEFEHMEK

A O AE S RO 1 GRS R R
PRI CF i 85% H i L 65% FP I \55% P ) (HR I
B A (25,35,45 min) | 35 2 AH CH B S BG4 AT BLAH ,
7K .0 1% B BR VA 1. 0. 3% W BRI 0. 5% Wi FR 1A T
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k4 ERRKIFTASEEMNELER (ng/g, n=3)

HE A B C D E F G
Sl 1.558  0.7026 0.7972 0.5916 0.6757 0.5222 0.4008
2 1,559  0.7024 0.7969 0.5915 0.6759 0.5225 0.4007
S3 1,553 0.7019 0.7960 0.5905 0.6745 0.5213 0.3998
sS4 1.549  0.7017 0.7963 0.5908 0.6747 0.5215 0.3992
S5 1,550  0.7015 0.7962 0.5912 0.6753 0.5210 0.3995
S6 1,563 0.7029 0.7975 0.5922 0.6762 0.5229 0.4012
s7 1551 0.7020 0.7961 0.5908 0.6751 0.5211 0.4001
S8 1,55 0.7021 0.7968 0.5913 0.6755 0.5219 0.4005
9 1,557 0.7023 0.7977 0.5917 0.6758 0.5220 0.4006
SI0 1.553  0.7019 0.7965 0.5911 0.6750 0.5214 0.4000
SIT 1.561  0.7028 0.7971 0.5914 0.6756 0.5224 0.4009
SI2 1.564 0.7027 0.7973 0.5918 0.6760 0.5223 0.4011
SI3 1.552 0.7016 0.7964 0.5910 0.6752 0.5216 0.4001
SI4  1.560 0.7025 0.7970 0.5919 0.6761 0.5228 0.4015

S3

S9

S4

S5

S1

S6

S8

S2

S10

S7

S12

S14

S11

S13

0 5 10 15 20 25

B4 14BEFRIRESHARE

0. 5% VKBS BRAE R KA (FEHR (25,30,35 °C) 47 T
5% G5 R BN, 85% W BRI, M 75 Ab B 45 min,
FEIR 35 °C, WA S - 0. 5% W VA WRS BE V1 it
FRLOT- R, PR BRI R) S o, 8 SU RS 35 16 50 2 Hoor
BIRURAE 25 B I 4T R DAD RN #57E 190 ~
400 nm AL FH, A0 45 18 53 24 7E L A KW
TIHEATINAE , SR FHAS [ s B G [RI A4S K 0 ~ 20 min
HF 585 K 30 K S 300 nm, I 5E THFEE 5 20 ~ 40 min
B A U 254 nm, A6r I B 88 S B ) A s W
WAL 2 TR ZE 540 ~ 46 min B BE R KA 220 nm,
I A P T TR R P g T 546 ~ 60 min B35 2 A6
BN 275 nm K AR NG T o
3.3 FAEEM

FE T rp 2 Y B R AR R A R A AR N TR

HicEH BRI S
ESRLE TS
ERERAGEREERT vt ive
m 1 % 4 10 % AT B

4T BRIEZ
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