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 E BN ZIREENERGIELEE, TR NN EHERR FRR RERRGET, FiE AEXFARRSE XA
K A8 €38 (HPLC) i 2 4R 5 BN iR 09 48 S B 35 ALE B BR h A B84 | R A &Y Bdk Bk 3t 474 B A T 45 )8 BR 9 AR St A JE )
F, BAREA TR BT M A 048, S B —ml 53R (QAMS) ik a9l 4 R S SR kAT AR . SR 10 3R H BN
R I8 53 RRAE L A e AR K T 0.90; 245N T TA A, 08 A B IR LEREL TASERER S
4RJRERB.3,5-2-O-nuiE B A T B Av 4,5-—-O-om e BRA TR . #T4RBR R BR | T8 4% R BRI L AR 2 09 LM ST B 271 4 0.025 0~
1.247 4 nug(r=0.999 7).0.039 3~1.178 7 ug(r=0.999 9) .0.031 6~1.184 1 pg(r=0.999 9) ; 44 55 B . & H Pk A2 2 (48 h) X B84
RSD 3/ F 1.0% ; T3 e A @ % %] 4 93.92% (RSD=1.32% ,n=6) .94.46% (RSD=1.45% ,n=6) .93. 93%(RSD:1.57%,
n=06). LR &L RERADST T 4R B A9 AR XA IE B F 4 5 4 1.068.1.233, QAMS skl 2 #7 4 R B (T8 4 R BR A% 53 A
0.301 8~0.386 3.0.262 5~0.362 5 mg/mL, sk M AT 3 40 R BR SRR BR (Te 4 RER 4F 4 %] 4 0.302 6~0.387 2,0.231 0~0.334 0,
0.261 6~0.361 3 mg/mL; MAF 7 k422 2 R (SRR IN) 0k 24 R 35T 020%. 4518 P HPLC 385 B #4452 7T47, AT
EQAMS k4 F AT HPLC 45 5L i 454 QAMS 5 7T A TR BN ISR 69 42 4) .
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Establishment of the fingerprints of Yinhuang solution for inhalation and content determination of phenolic
acids

GAO Jin"?*, LI Cui"?, YIN Ruizhuo’, MA Xincheng®, WANG Huiyang®, GONG Chunhui’, CHEN Chengyu' *,
CAO Hui'[l. College of Pharmacy, Jinan University, Guangzhou 510632, China; 2. Increasepharm (Henggin)
Institute Co., Limited/National Engineering Research Center for Modernization of Traditional Chinese Medicine
New Drug Delivery System Branch/Guangdong Province Engineering Research Center for Aerosol Inhalation
Preparation, Guangdong Zhuhai 519000, China]

ABSTRACT OBJECTIVE To establish the fingerprints for Yinhuang solution for inhalation and determine the contents of
neochlorogenic acid, chlorogenic acid and cryptochlorogenic acid simultancously. METHODS Using baicalin as reference, the
fingerprints of Yinhuang solution for inhalation were established by high performance liquid chromatography (HPLC). Relative
correction factors of neochlorogenic acid and cryptochlorogenic acid were calculated by slope correction method, using chlorogenic
acid as reference; the contents of them were calculated according to relative correction factor. The results of quantitative analysis of
multi-components by single marker (QAMS) were compared with those of external standard method (ESM). RESULTS There
were 18 common peaks in the fingerprints of 10 batches of Yinhuang solution for inhalation, and their similarities with reference
fingerprint were higher than 0.90. A total of 7 common peaks were identified as baicalin, neochlorogenic acid, chlorogenic acid,
cryptochlorogenic acid, isochlorogenic acid B, 3, 5-di-O-caffeoylquinic acid and 4, 5-di-O-caffeoylquinic acid. The linear range of
neochlorogenic acid, chlorogenic acid and cryptochlorogenic acid were 0.025 0-1.247 4 pg(#=0.999 7), 0.039 3-1.178 7 pg(r=
0.999 9), 0.031 6-1.184 1 pg(r=0.999 9), respectively. RSDs of precision, reproducibility and stability tests (48 h) were all
lower than 1.0% . The average recoveries were 93.92% (RSD=1.32% ,n=6), 94.46% (RSD=1.45% ,n=6), 93.93% (RSD=
1.57% ,n=6). Relative correction factors of neochlorogenic acid and cryptochlorogenic acid were 1.068 and 1.233. The contents of
neochlorogenic acid and cryptochlorogenic acid determined by QAMS method were 0.301 8-0.386 3 and 0.262 5-0.362 5 mg/mL,
respectively. The contents of neochlorogenic acid, chlorogenic
acid and cryptochlorogenic acid by ESM were 0.302 6-0.387 2,

A FEETIH TEAPZANH B F K L1 (No.20172X09201002) ;
IR BRI H (No.2020A050515006) .
*EUI{?*%’EUm,ﬁiO H%ﬁl{j‘l %‘E%%H%U—‘ﬁqﬂéﬁi‘ﬁ?ﬂﬁﬁ’ic 0.231 0- 0‘334 0, 0.261 6-0.361 3 mg/mL, respectlvely. The

HLi :0756-6969103 . E-mail: 172078415@qq.com deviations of the content determination results of the two
HREEE 2 1, DI - IS R TP 2R IR R methods (except for chlorogenic acid) were both not higher
ZykibRifE, HLI% :0756-8135676, E-mail:kovhuicao@aliyun.com than 0.20% . CONCLUSIONS Established HPLC fingerprints
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are stable and feasible. Established QAMS method is accurate and rapid. HPLC fingerprint combined with QAMS can be used for

the quality control for Yinhuang solution for inhalation.
KEYWORDS

Yinhuang solution for inhalation; high performance liquid chromatography; fingerprint; phenolic acids;

quantitative analysis multi-components by single marker;content determination

R B R 1) = 2 PR AR AR AR U R B R SR U 2 A
FUA o RUA 22 T A B =2 D028, W R I RIB 97 A1 %
JRURACRI i 5 R i S5 AR 1 PR A L 1 A
SEPERBRIAR US| PR R 2y
F A W PR IS AN B I 2 F o0, F b B R 2 AL B
R ok R | BR ik R R A AR 1) 2SRy, B BT
A INTE 2 FAE PO B A O A
BOETERLSY , BABUR B PR AR B iR S5 2 B
FHETE,

PR B B 5 0 70 R A 45 JURLR] L 7] e L E
IRV R AET A G B R ARG R, 55 A AT 5]
A RGN AR A= PR BE e SR 0 3, 0 T i)
W I, DG TR B 0] Y BT S bR HE Y 2 98 M FR L
P R S S AR IR g da by & il gt . il e
20 o3 52 2% A A B — Lo S A B Tk 4 T e
A BT . AR B AR N B2 Y S B A PR
ISRl E R, T S AR RO T SRS S A ]
H AR AE IS AR A ™ b b DS abb s 5 8 7 AR
AR BT R UE . 820 EIEHA R R | I M4
FTRTHERAEVE SR A A5, AT 2T R G HL R AL 25 rh £k 2
B3 B FARRE 5 i1, — M 23 (quantitative analysis
multi-components by single marker, QAMS ) ¥ 1] i 11 H.
—Xof BRI S BN Z2 A A B TR 250, e 2 AR
HERR B R IR HAG 1 A S I FE M | T AR 20 3R il
FE BTN SEOL R, 25 TR B B IR A U P T4 IR
et g D R K Rt X L BB, G U oA A o, ACAS B
7. 1A R RN VS W) 1 RO A £6.7 (high performance
liquid chromatography, HPLC) 4§ £ &3 , 3>k FH QAMS
T2 AR S 500 HhoB S SR | R R | B A I R 1Y)
i, BB AR T s A ) S S SR 2 Y
P57,

1 ##l
1.1 FEUEE

ABFFE T FEALES A 1260 Infinity 1T % HPLC X
K E#% 1) OpenLab CDS2.3 P45 bt TAE VY, .GT117A AUKS
M#s  GTO14A BUAHZE .GT129B BRI YERERS .GT116B 1Y
FEHRAR (£ Agilent 24 7] ), SQP Bl +TJ7 4 2 — L T4
FF[FEZFIRAAES (L) H FR A F]], Master-s 15 7
Al 7K HL R B AT PR F]D 55
1.2 FEHGBSIRKA

B VS U [ R B (R 3R ) 2 5 B A PR
w5435 K CP-201229-01 ,CP-201231-01 ,CP-210106-
01, CP-201204-01, CP-201205-02. CP-201214-01, CP-
200805-05, CP-200805-06, CP-200814-04, CP-201127-

2GS 2022455 33 B4 2

02, 4 5 MUK A S1~S10]; B 4 17 X BE i (HIL5 110715-
201821, 4fi fif 95.4% ) . & Ji i@ X B 5 (HIE 5 110753-
201817, i 3£ 96.8% ) . 3, 5- —-O-WHIME Bk 45 7 ik XF HE s
(#£5 111782-201807, 4l JiF 94.3% ) .4, 5-—.-O-MIMEREZs
TR IR, (HES 111894-201102, 46 FF 94.19% ) ¥l [
oh [ B A 24 5 R R BT B 5 R Ak i R X R (it S
DST200521-015, 4 Ji 97.6% ) . a2 5 ik Xof BE 5 (3 5
DST200521-035, 4§ & 97.5% ) ¥4 A AL #R 5k 55 KB 25 )
AR A e AR B X IR & (45 000319-201912,
48 98.3% )W F VL P A SR AR IR A R w5 B
PEHU [ 2 R o (RS2 ) 25 Wik 58 B A BN R SE 30 % H
il , b5 2-2-201121-01]; Z M BEER Y M i al, Hoaxik
FEE R orrati, K R HEatiK

2 AEEHER

2.1 HPLCISLEEHIE T

2.1.1 faigsft LA Welch Ultimate® XB-Ci5(250 mmx
4.6 mm,5 um) N ETEN:, U2 (A)-0.4% BIR 1A (B)
i SAR A AR E Ve (0~ 14 min, 8% A—15% A5 14~
20 min, 15% A—16% A; 20~22 min, 16% A—26% A;
22~30 min, 26% A—28% A; 30~40 min, 28% A—60%A ) ;
K 3% 4 A 240 nm; A4 30 °C 5 33 A 1.0 mL/min;
HEFEE A 10 pL

2.1.2 XTRESA SR AT A R AR A T X I A
S, A AR R RS AR ST R R
0.2 mg/mL 48 80 1S X HE A TR . 03 U e I iR L
JRFR B2k R SRR B3, 5- -O-MNMERE 25 T B2
4, 5-"-O-WIMERE 4 7 B2 ) BE 3 &, i 50 % H i
FERRE B850, T 3R B o3 B s Wk B 4351 40,40 .40
10.5.10 pg/mL B H— X BE S

2.1.3 RIS R % R U AR 1
mL, & T 10 mLA# @R, i1 50 % AR B 2 2%
PEAT,460.22 pm LU BEE LT , IR0, RIFS .

2.1.4 RS EIRE  BCC2.1.37 I R AR A W (9 S
S2) 4% 2. 11" TN ik S5 A Se b RE I 2 6 YK, LA 1645
U (BERAT ) 2 IR TSR 25 A W IR AR T £ B ESE 1) R AH
NPT, S50 o, 18 AT AR X (4 B s ] 1Y) RSD
5 0~0.18% (n=6) , A XJ I [f] FL 1) RSD iy 0.04% ~
1.19% (n=6) , R K PAHEH B RIT

2.1.5 HEEMIRAE BURBRABR (45 S2),3LE6
By ¥ 2.1.37 WUF J7 v 28 A i R, AR 2,117 I
TR E , DL 16 S0 (R ET) S R e %
2% H A W A A B3 B 1) R X I T R . 455 R, 18
A H A W RR {5 B8 BT TE] Y RSD 24 0.05% ~0.26 % (n=
6) , FH %I 7 AL A RSD K 0.54% ~2.31% (n=6) , % 1]
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Ik EE R

2.1.6 FEEMEIRIE 2137 F AR AR (S
S2), Al T R 0.2.4.8.16.24.36.48 h I} %
“2.1.1750 TSR E , DL 16 50 (FEET ) S
RE T SR 2% AT WA A AR T O B B5F ] AR O e TET AR . 45
7R, 18 A~ A WA AH XT £ B 15 [E] % RSD 24 0.07 % ~
0.44% (n=8) , FH1 X I 11 £L ) RSD 4 0.15% ~2.91%
(n=8) , R ML T A W T =10 T BCE 48 h INFUE
R4t

2.1.7 fREUEIER L BU10 HEAR B A TR, 7
“2.1.37T T 7 vk A A SV, PR 2. 117 T g
AP REREIN E e SR R SR A 2 (a5 s s R ik
AEARLEE PEH 2R 40 (2012 Ji ) )X 10 AR ¥ W A V5 W1 €2
TEEISETT 8T, LA ST 2 BRI, SR A A 7 502 A Bt
Jic, 75 21) 10 AR B I A VAV 118 2B I S0 [ 1 AN ov BE S 4
BIE (R, FEULIE 1. ph &1 AT I, 10 HEAR B A% Wi
AT 184U

1400
1300
1200 , 5\
1100 1oo] a\) 7 o910 ) 17 18
1 0004 ——s LA e s s10
900 L Jl A A i 39
L 800~ - ) ML s8
g 700 - i ’l AR A A A A n S7
S 600 - A Al A A Jn i " S6
400 Ak i A A b s s4
300 e A = A A s3
200 — ’; - b s2
A s A " SRy A N
100 s
0 _,\_,_._JLA_..,._MJU_M_A__A_._LML_J[_._LM_R
1 | 1 | 1 | 1 | T | 1 1 T 1 1 1 1 1 T T 1
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40
t/min
L3S | =P Mife
Bl 10#tRFWRNB KA HPLC & 355 Eig 0 i
= 4 ] i
IBa B

2.1.8 JEFUEMAEIN a5 2.1.27 TR 45 X B
W (F 2. 117 T a3 S5 R UE AR A ) B Atk it i
(G5 S2) By o I (B 2) A7 X, B35 IA T 743t
B, 43R B e R (1506 ) SRR (55106 ) Bk i
R (750%) SHERIFRR B(13 5104 ) (3, 5--O-MNmMERE4s 7
MR (14 505 ) (4, 5-—-O-MIMEBEZS TR (15 5 05 ) FlE 5>
TF (165505 ) o PRI A T (0 i 0 1 i 3 (B4 L 85 B
U AR I 2 IR

2.1.9 MR SR ks SR AR U T
W 255 (2012 Ji ) )X 10 FEER 0 IR A v TR 4 7 A BLEE T
o GEREIR, 10 AR5 X BEHE S T8 A AR AL EE 1k
F0.90 (8% - g 1 BURE o B TR ALY 60 % , K2 541
UBETTER) , F B 10 HEAR 80 AV W A A2 i 43 i 2 A
T, g TR R E . BRI L,

22 3MEAHEENE

221 @iE4& Ll Welch Ultimate® XB-Cis(250 mmx
4.6 mm,5 pm) K EGEFE, DA HE (A)-0.4% R 1A R (B)
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700
600

500 '

R 5
5 400 I B
] I SR
> 300 s

B

] 5 e SR
200 1 — | ‘.l) 3,5-0- WIS TR
] d 13 By 50
100 3‘ﬂ 8910 112 4] T £
| — Lzl 5 2.8 K pmnsssy
0 B
_—
02 4 6 8101214 16 1820 22 24 26 28 30 32 34 36 38 40
t/min

L AR 5 5: SR SRR 5 7: SR IARR 5 13: SEARJSR B 14: 3, 5-
OISR TR 15:4,5- - O-MIMERZE TR s 16 B A5 1Y
2 MEFEREXSXBaEREMLRERN

HPLC

F1 10HMBEBNBRAOEMUEENER
&e o0 e o0
S1 0.997 S6 0.989
S2 0.996 S7 0.980
S3 0.996 S8 0.995
S4 0.992 NY 0.995
S5 0.991 S10 0.994

KR SRR TR BE VRN (0~14 min, 8% A—15%A ; 14~
20 min, 15% A—16% A; 20~22 min, 16% A—26% A;
22~30 min, 26% A—28% A ; 30~40 min, 28% A—60%A ) ;
F 3% K A 327 nm; A1 1R R 30 °C 5 3R 3 4 1.0 mL/min;
HFEE A 10 pl.

2.2.2 RAEX IS AH R RS PRICHT SR IR R (4t
JETR | B2k J IR X BE 35 o, 0 50 % FF I i O R
PR, A o3 TR B 4051 A 24.95.39.29 31,58
ug/mL TR AR RE S -

2.2.3 PSR Hl R [R2.1.375,

2.2.4 55 N BRSO BAPERE SE e i 4 BL50%
FE, 28 0.22 pum TFLUE Mg L, ISR g, B A 25 (Xt
MR . B S IiE &, & 1 10 mL st s,
JI150% F BV AR IE R B2 #8450, £20.22 pm fFLUE
FREE AT, SR UE R, RIAS il 4 B A0 24 1A 1 BRI S VA R

2.25 RGUERPERE BRI A AR R
A VR TR (S5 S2) (25 11X BRI T K BRI PR R A V2 L, 4%
“2.2.1" T AR UEREIE Tl SR R R LA 3,
P RT3 1T DL, 2 PG BRI R BB i TR Tl |
5 I B A€ 3 U 5 AR08 €0 3 e ) 0 8 BE 4 KT 1.5,
FRISHREII AL T 10 000,

226 LRPEXRREE 2227 FIRS N IR AR
SRR TAE W 1 o BUB ek IR 4% R | o 28 IR R o
T B3 ) Ay 83.16 . 78.58 . 78.94 pg/mL B RS X IR
VST (BUHT 2R DR R Lk ISR | o J R ot B L 3 2.2.27
T Ik e ) etk TAERS R I o RS %6 W IR PE TAE
W1 1.2.5.10 pL, 26t TAER W 116.10.12 15 pL, ##%
“2.2. 170 gk A AR AR, DAERE I (x, ng) R A
b TR () AR FRIEF FERPERNE . 25 L2,

2GS 2022455 33 4 2 )



900 900
800 800
700 700
600 600
2500 2500
£400 £400
300 300
200 200
100 100

0 F T 0 F T T A -

0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
t/min t/min

AZE IR BRI B HRAE A B R S
200 900
800
160 . 700
] 5 {
5120 :3288
S o0l L7 <400
£ 804 g
300
40 200 .
100 } i
0 0\ T T |l T T I.l| T T
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
t/min t/min

CARA X BRI DA (45 S2)

L HFAGRISURR; 6 - SR ISR 3 7 BASRSIR
E3 z=axR. BitEm BEEXReEmatlsE ke

HPLC
*2 MREBERSWEAEFESLEEE
TElls W ER r SR pg
P y=2760.265 6x+9.847 3 0997 0.0250~1.2474
IR =2 946,943 2r—0.460 0 09999 0.0393~1.1787
eI y=2389.578 §1+04299 0.9999 0.0316~1.1841

227 AW RRWIRC2.2.27 U IR G R B
VAW, H2.2.17 T (% S5 AR SRR DU S 6 IR, T S0
WA 25K BT a AR SRR | ok SR R U I LAY
RSD 43414 0.119% ,0.09% 0.11% (n=6) , & B 24
W RLT

228 EAEMIAE HBURBEIRABR (45 S2),3k6
By, 43 ) ¥ “2.2.37 BT J7 vk A% 4R i U, TR
“2.2.17 TN S AR IEREINE | 10 SR TR RO AR IR
TIHEREM O 5 R BIR SRR SRR | Bk IR R
A RSD 43514 0.50% 0.49% 0.47% (n=6) , ¢ ]
Tk EEERAT .

229 FEMIRE  B2.2.37 5 T AL AR (G5
S2), /T P E 0.2.4.8.16,24,36,48 h I} %
“2.2.17 TN A S S R HERE DN A e SR T A, S5
TN FTERIR R LR IR R | e o J PR U 1T FHL ) RSD 43331 Sy
0.12% .0.08% .0.13% (n=8) , &ML A T T
JCE 48 h NERE T R AT .

2.2.10  JEEENSCRIRES B A AR PR A T
(%' S2), B3 0.5 mL, M 6 {3, & F 10 mL 2P, K
TR A XoT Bt 5 YA (BB X BB, 6 2.2.27 TR
A, AR B B R BE 128 40 pg/mL BTRA5 % BR b
VW) 4 mL, $242.2.37 U Jy v i ARk L, T
“2.2.1750 NSRRI E | 0 S AT S AR
BICR, 255 BN, HTak R (LR IGR B sk SR i) T 1y
TIRE I 224351 49 93.92% . 94.46 % ,93.93% ,RSD 14/)8
F2.0% (n=6), KW ILEFHE RIF. 258 0E3,

2GS 2022455 33 B4 2

F=3 MRIEBRERSHIMEFEEWKZERIEER(n=6)
RS Ci/mg MAR/mg  WEE/mg  AREENCE/%  FHIMEEEILE % RSD/%

HEER 01682 0.166 3 03269 9543 93.92 13
0.1682 0.166 3 03235 9339
0.1682 0.166 3 03216 9224
0.1682 0.166 3 03230 93.08
0.1682 0.166 3 03249 9423
0.1682 0.166 3 03264 95.13
BER 01605 0.1572 03114 95.99 9446 145
0.1605 0.1572 0308 1 93.89
0.1605 0.1572 03060 92.56
0.1605 0.1572 03074 9345
0.1605 0.1572 03100 95.10
0.1605 0.1572 03110 9574
TR 01748 0.1579 03256 95.50 93.93 1.57
0.1748 0.1579 03221 9329
0.1748 0.1579 03200 9196
0.1748 0.1579 03213 9278
0.1748 0.1579 03243 94.68

01748 0.1579 03254 95.38

2.3 QAMS%

2.3.1 KOEHEFMTHE ORI A, #2.2.37 50
O U SV R, PR 2.2, 17T g A bR
WRE 3R, IR . DASRIFR Jy 2 B ) (S B IR o) R
A ORI, FL3RA5 ) , SR FHRRRAL IE TSk
JRPR B SRR A AR XS A 1 R () < f= ke (R kol
R B BER kS BRI RERN) o S5 EOR Bt
MR LR Y £ 2091 R 1,068 ,1.233

2.3.2 T FMEHEE  BURE R AW, #12.2.37 R 7
Vet AR A IR, PR 2.2 17 R (a3 R 2
3K, IE SRR, 43 51|25 £ A R B -5 HPLC {S R 3 A
XL BT LR I R 55 J 0 fon T ARG B B 18] () 5, 465 3% D 3
4o AT, FEANTR AL S HPLC AUR g AL T, Brak
SRR BRER TR £ AR B B[R] () RSD #4/hF 1.0%
FBHAN [R]85 HPLC ASURIAL 335 A X0 3 4 S R 25 s 4 s P
AR B R ) RS 3 /0N, i PP R A

x4 AEEEHPLCUMBIEHATAMERER

(n=3)
K me S ‘ Bk ‘
fo AXHREIRIR £ MNHREEN
WHRS Aglent HPLC Y 1068 0684 123 1082
Shimadzu HPLC Y 1060 0.682 1233 1.081
RSD, % 05 021 0 007

fiiEkE Welch Ultimate® XB-CFFJ15 60200303472) 1068 0.684 1233 1.082
Welch Ultimate® XB-C([F15:60200802712) 1071 0.682 1234 1.083
Welch Ultimate® XB-Cs(FF515:60190901911) 1056 0.673 1234 1.081

RSD, % 0.75 087 0.05 0.10

24 IMFEEQAMSEHIESENELER

B TO AR B ATAR , 4%2.2.37 300 R Jy vl 45
MR, AR R 2 B A £ BT A R L
BERRIR B SRR R Y & i : = CxAxfid A, (XH 4k
o 000 R U T AL, AR 2 BE UG TR L, G R RN 40 R
BE, CoRZ YR BE ) 5 [RIE, SR AR 0 52 10 b4 ¥
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MR 2 IR BRI IR A0 5 5. BELRR AT
WSE 200, FETT P I 22 - D 22 = (SR T2 A6 I 45
R —QAMS LRI 45 2R )/ (AR LA I 45 R +QAMS 74
R 25 2R ) < 100% |, 85 R W2 5. |k 5 AL, PIAh I i%
R E SR I 222 R T 0.20% , R BT PI AR 100
ELCRICHI W25

x> WMREBREMINLENELSER(n=2,mg/mL)

T MEE Qas® B MRE MRE Qawsk G
sl 03394 03383 0.17 0304 03482 03493 016

S2 03363 03350 020 03209 0.3495 03505 0.15
3 03439 03428 0.17 03340 0.3613 03625 0.17
4 03251 03243 0.13 02749 03109 03120 0.18
§5 03335 03326 0.14 02906 03254 03267 0.20
S6 03447 03438 0.14 02930 03349 0332 0.20
§7 0.3872 0.3863 0.12 02795 03332 03344 0.18
S8 03768 03758 0.14 02809 03263 03275 0.19
9 03026 03018 0.14 02310 02016 02025 0.18
S10 03364 03355 0.14 02816 03146 03158 0.20

3 Tt

A 2 T A X L 50 9% FH L 70 9% FR s 25 T
FEAARBURTFI AT T 428, S50 R, Iria b i s i
B e 25 R TC B 22 5 (2 D 50% H R i R
B, B AR A ot VT i B [ i 1 L i s DA T R T
FE50% W BE LR . AW R I, BB s 8 &
T ARSI K Sk 235~350 nm™ T, FES Rk Sk
FEAl b AT A T A R i 4 (210,235,240
325,350 nm) N By E, 258 BoR, 2Pk 240 nm A
WK B, BT AR 5 A B i AR, &% (i Gy B 45
U, TR BEAR SUR TS AR D 1 R 240 nm. 25 FEH 4R
MR S T RIS A TE 327 nm K T AR (B B K, HAS (8
T3 B AT, iR dE 327 nm & B E ARSI 3 K
(), A PR R 2 iy HA SO oW 5 9 B4 55 it v
B RS WA R4 T TR, 525 B, 3, 5-—-O-l
MEMEZS T2 T4 5K B 4, 5- —-O-MIMEM:Zs T IR 1Y
R T 0.2 mg/mL, MERIEFER CHT 4% )5 R | B2k I R 1Y)
Y E T 0.2 mg/mL, HJS = H A s B RS, i
B E SR IR IR T AR LR | Bk IR Sk e I R 1 3 A
AT

BB E 45 R WK, QAMS 12 I 45 £ LR L B
5 5 R 2 4 R 0.301 8~0.386 3.0.262 5~0.362 5
mg/mL ; SMRIEIAT BT 4R AR (LR IR Bk ISR 1 oy
1247 0.302 6~0.387 2.0.231 0~0.334 0.0.261 6~0.361 3
mg/mL; /MR QAMS ¥E A5 87 4 R | Bk I R 7
TR 2Z XA E T 0.20% , 32 B Wi Rh 7 1500 18 45 I )
2% 5, H8/R QAMS WL MERS L FTEE . ILAh, AH ELAMRYE
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QAMS LRI T Bk IR | o2 It %ok IE S X A ARAR (1)
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2k BT A SY Br it HPLC $8 2 g nl f e L 4

TR fs2 LRI B A AT 1) o i 22 57, [R] B QAMIS TA RETE

Aiff b 000 5 R B A VS VR BT A R R L S TR | Rk R R

S5 ), O R R AV W T R R T S

% WG S 2 R R AL T R R SRR
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