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W E B &5 AN SR0RAMEE(HPLC) 354 @i, B A & L P 5 A a9 4 At & ey RAER, ik R
A HPLC %, &,3% 4 4 Waters Symmetry Shield™ RPs, R FA8 4 THE-0.1% = R CB KGR (BB BL) | ik % 0.8 mL/min, 4 9%
% 280 nm, #8430 °C, AT H 5 ul, AR AR T B A AR, %) 143L 7 25 AAE S 09 HPLC 354 B 3% £ R (F 2 63835 5 B 3%
#w&iﬂﬁ,@%)(zmzﬁmuﬁw&ﬁ i, % 2 A% R R SPSS 20.0 AT R E AT, R AT BHAAREA 11
Ak FAAAE A 0.424~0.998, 2 A1~A5 484 E <0.850; B1~BI 4 &% P A 2350 B 5 AR, 5 A A EATF 8 (—)-RERT
LR E ERTFERTE.2,4,6- =-0- % 2T BE-B-D-F H 45 2,4,6-=-0-F R F Bo-a-D-H B4, BESNERE T, 4NHERTR
A 3K, AI~ASRA—% ,BL.B6 R A—%,B2~B5.BT~BIRA— K. L& 5 M4 09 iR E&MEE 4 %) % 29.96~599.2
pg/mL(r=0.999 6) .0.832~416 pg/mL(»=0.999 6) .0.102~51 pg/mL(»=0.999 8) .0.286 4~143.2 ug/mL(+=0.999 8) .0.286 4~
143.2 pg/mL (r=0.999 8) ; & ¥ F& 4% 4 0.060.0.104,0.017,0.029,0.057 pg/mL , # i) FE -3 %4 0.018 ,0.031,0.005,0.009,0.017
pg/mL; 45 55 A E M E LM WA K3 69 RSD 3/ T 3% ; AnAE w o & 4 ) h 97.16% ~101.88% (RSD=1.60% ,n=6) .

96.98% ~99.24% (RSD=0.85% , n=6) .97.70% ~101.64% (RSD=1.54% , n=6) .97.77% ~103.08% (RSD=1.82% , n=6) .

98.16% ~101.88% (RSD=1.24% ,n="6) . % : A Z T A HPLC & Ak Fe R £ 54T A T B B A i3, TS E
F kAR AR, TR T REME F AP SR RS S T A R ER T AT A,

KEER BHAIAEE; SRRMEIEK; SN E B R ESH

Establishment of HPLC Fingerprint of Chinese Gall Leaven and Content Determination of 5 Components
CHEN lJingjing, ZHANG Zhenling, CAO Miaomiao, ZHANG Ying, YANG Jianing (College of Pharmacy, Henan
University of TCM, Zhengzhou 450008, China)

ABSTRACT OBIJECTIVE: To establish HPLC fingerprint of Chinese gall leaven, simultaneous determination of 5 components
and optimization of distillers’ grains. METHODS: HPLC method was adopted. The determination was carried out on Waters
Symmetry Shield™ RP,s column with mobile phase consisted of acetonitrile-0.1% trifluoroacetic acid aqueous (gradient elution) at
the flow rate of 0.8 mL/min. The column temperature was 30 °C, and detection wavelength was set at 280 nm. The sample size was
5 pL. Using gallic acid as reference, HPLC fingerprints of 14 batches of sample were drawn. The similarity evaluation was
performed by using Similarity Evaluation System of Chromatogram Fingerprint of TCM (2012 edition) to determine common
peaks; SPSS 20.0 software was used for cluster analysis. RESULTS: There were 11 common peaks in 14 batches of samples, and
the similarity range of 14 batches of samples was 0.424-0.998, A1-A5 was less than 0.850; 5 components were identified in B1-B9
sample, i.e. gallic acid, ( — ) -epigallocatechin, methyl gallate, 2, 4, 6-tri-O-galloyl-a-D-glucose and 2, 4, 6-tri-O-galloyl-
p-D-glucose. The results of cluster analysis showed that 14 batches of samples could be grouped into 3 categories, i.e. A1-A5 into one
category, Bl and B6 into one category, B2-B5 and B7-BY into one category. The linear ranges of above 5 components were
29.96-599.2 pg/mL(#=0.999 6), 0.832-416 pg/mL(+=0.999 6), 0.102-51 pg/mL(+=0.999 8), 0.286 4-143.2 pg/mL(»=0.999 8),
0.286 4- 143.2 pg/mL (#=0.999 8), respectively. The limits of quantitation were 0.060, 0.104, 0.017, 0.029, 0.057 pug/mL; the
limits of detection were 0.018, 0.031, 0.005, 0.009, 0.017 pg/mL, respectively. RSDs of precision, stability, reproducibility and
durability tests were all lower than 3% . The recoveries were 97.16% -101.88% (RSD=1.60% , n=6) , 96.98% -99.24% (RSD=
0.85% ,n=6), 97.7%-101.64% (RSD=1.54% ,n=6), 97.77%-103.08% (RSD=1.82% ,n="6), 98.16%-101.88% (RSD=1.24% ,
n=6), respectively. CONCLUSIONS: The established HPLC fingerprint and cluster analysis can be used to evaluate the quality of

Chinese gall leaven. The established method is simple to
A JEGIH < [F K AR5 H (No.2018YFC1707200) 3 2%

g8 PEA Tl BHIFE T35 H (No.201507004-03 ) 5 ] i Hh 1 245 K24 F 5 2
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operate and can be used to determine the contents of 5

components simultaneously; rice husk distillers’ grains were
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TR TS A 2% 2 R N T AR
A R O B R AR R ), BA i fe 9 2B it
1ETE AL, I PR 22 FH T ARk 2 WA i It L K SR I
IR ENZ R 1) 3 P A U ME D N T AL - XN
GHEYIHICER CHAE T LT, AL B 4 P (R &
FES) O TR LT ABHE CH R IR A L, A 2
VA7 5 DG AT L, B 2GRk AT TR R At ek ol
TS o BRI, AT G4 TP 24 R ) R 1|
AR R MR e 3 2GR o BT
Z R RSSO B 2GR Ak Dy R — , [l
W R] N A 2 Rk B AR | B i DA G R BE DA R 5 A
TRESTHBER S, AR EN S SEYhrEN
45 BT AN T K UTSED , N il & A 2R, 5|
ARG B, B7E E 2R R B A, %
S 53 BT K A AR, 1T T s SR L ek
B AR S AR A R N R A, H
L, T H RN A B L AR 2 DR — Il m & IR
R PEH R AR, A AR A (T T A P 2 4 A
YO ELE T H 2GR E FRRAS T 35.0% , X5
ANREA PR 24 FA T, LA A LA [R)P R R
X 2 R T A A HL R B R (A 4 . R 24
S R A A A 4 T b S R 25 T 5 Ak 2 B i Rk
S0 R S L BT, ST AR S T
25 L v AR € 3% (HPLC) 45 S [ 1%, R sE T Hirp
WEFR.(—)-FRETFILER WETFIRFE.2,4,6-
=-0-T% & Flt-a-D-F % 2, 4,6-=-0-B & T #-p-D-
HIAEDER AL, IS5 6 R0 LU T AN [RIPS A I

J5 A AR BT 25 5, B AR AR R 24 Y i A Ak
il T 248 22%

1 w8

1.1 {43

1525-2489 # HPLCAX , B4 — 0 . B 4K
) #% (& |5 Waters 23 &) ) ; HWS-250 % {5 5L 8 18 3% 55 46
(R B R B XA B3 A PR W] ) s BT25S B3 43
Z—H T30 KOF  BS210S T 7 4r 22 — WL, T o0t K
[ FE 2 R RS (AL 504 PR R FW-200 7 ik
T3 REM AL (AL A 24k A A BR 23 | ) s KQ-500DV
TRVRCSR S i s (L LT 7 (U A BRA R o
1.2 #HESEF

WA TN IR S (5. PS08121401, £ : 98.5% )
BB TR H g% Bt (FE % : PS161028-01, 46 :98% )
(—)-RWEFILAZ 0 R (k45 : PS000167, 4
98.5% ) I F RS B AE VIR I A IR A AL 2,4, 6-
—-O-B T F Ik -a-D- 4 B B0 B (445 : 20150824-1,
4ifE:98%) .2,4,6-—-0-1% & T [k-B-D- i M o) Bt b
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(3tt*5: 20150824-2 , 4L : 98 % ) 147 ¢ T g F 16 24 224
e B U O g al, HoAba R o o pr 4l
IKRRLZEK

L3 SRR K%

T 2 B TR R 3 25k AT BR A |l L 95 ST,
HE55 - 160618; PUNAFIEL A BRSHEA B, 25 S2, 41t
5 1160801 U1 15 P25 AT BR A 7], 4 %5 S3, 415 -
160822) ; Tufis 12544 (it 5 : 160429) W B LB H 2y
YT ATBRA T, 2890 B v R 285 R 2 2 e SR AR TR A
TE N BB F A (Rhus chinensis Mill) %1 1)
HOBER |l A% T (Melaphis chinensis Baker) 7 4 1
B A8 (5255 R R0 Z g st A R A | L IS
20160810) ; Ml (45 : A1~ A5, 22 R 25l A7 BRZS
Al 45 : BI~B9, ALt 25V A PR R o BT I3
FEZ)100 g, 73 BSR4 W, PR oS, 5 H i
OB PRI T

®1 UHRFEEPSUNRESH
Tab 1 Mass fraction of grains in 14 batches of distiller

e TR 5 REMLY || B5 EEEN 5% BEMEL%
Al ek 0 7454 B BREM AR 376
A Fk fir 114 FRRAE M 3625
A3 Rk Firt 68.58 Tk 29.99
M Rk i 79.97 B6  BREER  HE 45
AS ek fire 73.64 FRRAE 330
Bl ik B 100 Tk 1445
B RARE ik 100 BT mBNER AR 3622
By ARER ik 100 FKRAR 3859
B4 HRERRA AR 83.50 ES 2519
FRHA% fir 1290 BS R =14 100
S 3.60 B % L 100

2 AEEER
2.1 HmBH&E

Fie CHTTTAR 2 M S ) 35N A 2 BT A A T ik
il 28 A 2 FUOAE b BOCHRS A O RS [100:6.2: 25,
mim/m)o AW AKREE I 15 45 i /K BT 20 min, i34 3
W8T, B I UEW, VR4 3 B HAS TR oK SRR 515
A bR i 5 B A5 it i B B 7K AR 45 % B 3RH
BT 35 °C AR 85% (118 I 18 18 55 37 40 b & B 5
d, B, Ui, 60 CHET BT
2.2 BRI HPLCISLEE#EL
221 k&M A% 4 Waters Symmetry Shield™
RP.:(250 mmx4.6 mm,5 pum) ; WA : 205 (A)-0.1% =
SO BIKIF(B) , BB (0~40 min, 10% A—16%A;
40~41 min, 16% A—18% A ;41~55 min, 18% A—19%A;
55~75 min, 19% A—24% A; 75~90 min, 24% A—
10% A) 5 i 3 : 0.8 mL/min; £ I 1< : 280 nmj; 4 il -
30 °C;#FMERE 5 uL,
2.2.2 LXMW PHIES  RERIREC 2.7 IR H A
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2y FRE S (G5 (R0 R (TP R 4 5 A1~A5 \B1~B9,
1 PUS5#)0.2 g, BT 100 mL 4EFE AR, i B R 50 mL,
FHE 2 h, B (D%, 300 W, 490% - 60 kHz) #2240 min,
A FRRFRE Tt , Y b JR 080 1 o 6, #8250 , &8
0.22 pm fFLUEMEIET , BREEW, RIS .

2.2.3 WAXREERGE S 2Bk E TR .
(—)-REEBTFILHRR KETRHER.2,4,6-—-0- K&
Tk -o-D-F M 2,4, 6-=-O-1 & FE-B-D- 7 2 Xt
HE St 4530 o, RS PR, IR A A, A 3 5 R
A3 VR B 43 1R 599.2,416.0,51.0 . 143.2 . 143.2 mg/L
(TR A5 X B VA

224 FREEERE  B2.2.2700 F RS E R (4
Bl1)id ik, 4% “2.2. 17T T (3% S5 A i St AR o 6 K, LA
TR ) P B B[R] R T BN 2 B T S 45 2 0
R AFXF O B R TR RIA G A TR B . 4521, 11 Ay e o)
W 187 R B RSD 49/ T 3.73% (n=6) , AH %5 B2 15 ] )
RSD¥I/NTF0.28% (n=6) , FREIZ T ARG % R AT
2.2.5 FAEMERE  HB2.2.27 W F HHR AR (95
Bl &, 40 nl T3 T E 0.2.4.8.12,24 h i} %
“2.2.17 N EAGEAARIEREINE , DA B T ER VG I P B 1)
(] R0 TR FR R 2 B 0 i 5 A e ()RR G £ B s i) AR
XPUETRI R o S5 5%, 11 A JhA7 W AR G U 18 B Y RSD 4/
T3.92% (n=06) , tH X} {1 B4 B [\ 1Y) RSD ¥/ T 0.23%
(n=6) , B A T = 0 T BCE 24 h N ER0E
RAT .

2.26 WEREMRE BT AR (G5 BDER, L6
By, #2.2.27 WU J7 R 28 (i s L AR 2.2.17 I
TGS HEREIE | AV BR VA A O B R (i) R0 1A
TR S IR G0 57 45 A 06 P9 AF T (3 B BT[] FRDAH X 06 T
o 2L 11 WA I T ALY RSD 241/ 3.80%
(n=6) , FHXHF: B i Al 19 RSD 4/ T 0.15% (n=6) , 3¢
BA B R AT

2.2.7 HPLCHSSUEIEM AR B A 250 & 174t
T 2 B FE §h (AL~A5 . B1~B9, S1~S3) % i & , #%
“2.2.27 T 5 i AR A A, 2.2 17 50 il
AR IEREDN R |, SR FH O 24 € 3 i S0P R AR ARLBE DA 3R
55 ) (2012 JO) KRR SR SURIRSHEA T 400 . T E 2R
BERE AL S1~S3 EIEHEEUR I 5 5om W e fae
PERCAT , W DASLILAT W 2R b o IRT S, 4 o S IR IR 3
(S2)FATXS o ZEHR B, &SRR Sh (i 22 () £ AE —
FEZESE B AL~AD 5 TS F2GM S (S s ) BN
LA BI~B9 5 S 222 S5 80/ HEMIFE i A1~ A5 AT
I KT R B 2R VEDLIE 1.

2.2.8 MDA SR 2 e SO AR U T
M ZRGE) (2012 ) , LA'S » R % BE, SE 47 3 44K L 3
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1 14 BRI F 25 A HPLC &IN5 4
&R S RIEQEE
Fig 1 HPLC superposed fingerprints and reference

T
4

o

fingerprints of 14 batches of samples and Rhus

chinensis

M gL 2, k2T UL, 14 HERE A (A1 ~AB (B1~
B9) 5 S = (¥ AL FE 43 5]}y 0.424 . 0.478 . 0.458 . 0.469 ,
0.362. 0.995. 0.993. 0.993. 0.992 0.994. 0.998 0.994 ,
0.991.0.983 ; F il [ AHARL B 22 S AR, MRl AL~ AB AH
81 <0.850, $2 /8 Al~ASRESL AT RER R BER S . E—
LS s R BE KRR A AL~ AB JEAT AL PR, 45
RAE AL~AL 5 S g - I AHAELEE 73 51 4 0.686,0.776
0.915.0.873.0.877, $E/~AE i A1 ~AD R L BRI, B4R
SEHRTREANIE T & I 2RI
=2 HEUEENER

Tab 2 Results of similarity evaluation

5iH 5 HE || H 55 HbE

PAS< AR Al 0424 PAS < ARt B6 0998
V) 0478 B7 099
I\ 0458 B8 0991
A 0469 B9 0983
A5 0362 DAS s AR Al 0.686
Bl 0995 V) 0.776
B2 0993 X 0915
B3 0993 M 0873
B4 0992 AS 0877
BS 099

2.29 HHEMTEIN BT AL~AB RS R E R,
HASOWAE i B1~B9 1 7AW AR . 4558 B4 Bl ~
BO A 114G e, i o) 5 1R A6 B i W 1Y HPLC
B3 L, g8 A 1 5 AN, 43 ik 15 0 (I
i) 2 50E[(—)-REEFILER]3 SRS TFRH
fis) .7 S (2,4,6-—-0- & FHE-p-D- A BE) |9 i
(2,4,6-=-0- 1B T W-o-D- % M) , FEULIE 2. Hil&l 2
AL, 1506 (BB F IR ) FE RIS BT 7 i L il R, 5
AHAR (L35 06 (1) 73 B TE AT, £ 2 B WS 5K, R DL H:
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NZ MR, DL SOk B I () R T AR O 2 8 313 H
i PR AR X P o s ) MR X e AR, S SR PR LA 3 3 4
1(s)

900 4
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700 4
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g ]
S 400 4
4 9
] L .
300 I H 10 Upa AR
-j"ﬁ‘:,fglj | VO o
200 { —f2 ; A i i
| m) " B6
100 4 — v MF: —f— B
[ e o —— | B
0 v - ki B

T
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BRA X IR AR
T L EFIR: 2.(—)-REEFILAEE ;B TR 7.2, 4,
6-—-0-B 3 FW-p-D-Hi% 9.2, 4, 6-=-0-W B Fik-a-D-Hi b
Note: 1. gallic acid; 2.( — )-epigallocatechin; 3.methyl gallate; 7.
2,4,6-tri-O-galloyl-f-D-glucose; 9. 2,4, 6-tri-O-galloyl-a-D-glucose

B2 BSRkERLE
Fig2 HPLC chromatograms
&3 9#tEm HPLC EiE £ HIERBXR B A 1E
Tab 3 Relative retention time of common peaks in
HPLC chromatograms of 9 batches of samples

&5 Bl B2 B3 B4 B3 B6 B7 B8 B9

I 1000 1000 1000 1000 1000 1000 1000 1000  1.000
202290 2293 2290 2291 2300 2291 2290 2298 2286
3002494 2493 2494 2494 2500 2495 2492 2494 2494
476 am 278 278 AL M 2719 276 2710
50338 3350 3336 3349 3357 3348 3342 3355 3309
6 4357 4371 4364 4363 4360 4360 4354 4364 4352
74618 4633 4631 4623 4609 4626 4614 463 4615
§ 5997 6009 6005 5998 6004 6009 5998 6002 6008
9 6430 6431 6428 6424 6429 6439 6422 6425 6433
10 6812 6860 6859 6856 6866 6870 6854 6854  6.889

8541 8539 8535 8535 8555 8543 8526 8536 8575

2.3 UHEHRERHRES T

DA o U g i T FRUCAY R AR KA (Pl T RE S AL~
AB TE AT U 1) R RS (1] TR AR AS I 2 e TR, LA 0 Sy it
GREHE ) , R SPSS 20.0 844, LA ] F- 34500k 45 , e
FAARZAFE S AR DL A HE 25 2020 14 bR 5 (A1~ A5,
B1~B9) A7 R0, LA 3. B 3 AT, 14 HibA
mn R 3, AL~AS B —25; B1.B6 R — 2
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B2~B5.B7T~BIE —%k.

F4 9L HPLC EiE B/ IEMEXTIEER
Tab 4 Relative peak area of common peaks in HPLC
chromatograms of 9 batches of samples

g Bl B2 B3 B4 BS B6 B7 B8 B9
| 1000 1000 1000 1000 1000 1000 1000 1000 1000
2 0038 0035 0049 0024 0032 0041 0036 0038  0.037
3 0020 0001 0001 0012 0002 0001 0001 0007 0014
4 0027 0017 0020 0013 0014 0012 0015 0019 0018
5 0005 0001 0000 0003 0001 0000 0000 0001 0.001
6
7
8
9

0015 0002 0001 0008 0001 0001 000 0003 0003
0014 0036 0033 0043 0034 0006 0031  0.041 0040
0017~ 0016 0007 0027 0014 0001 0011 0024 0021
0031 008 0087 0106 0085 0015 0079 0112 0111
10 0.007 0004 0004 0006 0005 0001 0003  0.004 0004
11 0012 0004 0000 0015 0002 0001 0001 0011 0013

B2
B5
B7
B8
B9 —
B4

T T T T T
0 5 10 15 20 25

3 BRESHHHRE

Fig 3 Dendrogram of cluster analysis

24 BHAPLSHBURSHEENE

2.4.1 OREAME 22,1750 F G5k 5.

2.4.2 WEIWOIHIE  F42.2.27 0 F Ol At A s
W, RIS 5 45 42.2.37 50T Jy 32k Wl £ TR A W) BRI, B
A5 5 U A B0 B T

243 RGEAMERE  BC2.4.27 00 FIRA M B TE
TR VS YRR B P R A L 2. 217
SRR E iSRG IR 4. hIEl40]%0,5
Tl o306 1) 43 BE 241K F 1.5, BEISHRUEES K F 10 000,
RFA Xt B0 52 TG4

244 LRVERRFELE HU2.4.27 T IRA X B SV R
I mL, 28T 1.2.5.10 mL H 5 hn H B 55 B 2= %)
B BE AT 5 59 A 2 URR R 10 135 (R TR A % IE S 8 A 1
mL, 735 EF 2.5.10.25 .50 mL &I, hin B e ds e 2
ZVEE 5] AR RINENE TAER W 3 RS 2 R 3R
LRk TR WA 20 uL, $5“2.4. 1" 01 F (438 45 1 HEAE
E L CSRIETE AR, DASS RN AR o3 o B R (x, pg/mL) M i
At TR () AR T I, 25 5 I3 5.
245 EmREGRMREE o352 W 2.4.27 55
TR AT B O S, 0 R LR R, 2 2.4.17 30
TGS E , e ST R, LIE MR 1021311
Sy BT R R R . S5 TR L (— )R
BTILEE WE TR .2,4,6-—-0- & FBt-o-D-
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IR 2,4, 6-—-0-W & T Wk-B-D- 1 % b5 1) o = R4y
5114 0.060,0.104,0.017.,0.029,0.057 pg/mL, ¥ ] B 43+
5124 0.018.0.031.,0.005,0.009.,0.017 pg/mL.

0.80 1
0.60
=)
= 0.40
0.20 5 9
0 10 20 30 40 50 60 70 80 90
f,min
AJRA RS
0.80 L
0.60
=)
=2 0.40
0.20
IR SUES SSRUGS £ S SN SRS - LN N SO ¥
0 10 20 30 40 50 60 70 80 90
t,min
B AL A (S5 : B1)
0.80
0.60
=)
= 0.40
0.20
0 10 20 30 40 50 60 70 80 90
t, min
C. X B

LR TR 2.(—)-REETFILRE B RE TRV ER; 7.2,4,
6-=-O-WL 3 TWt-f-D- %8 9.2, 4, 6-=-O-B 3 TMk-o-D-H A

Note: 1. gallic acid; 2.( — )-epigallocatechin; 3.methyl gallate; 7.
2,4, 6-tri-O-galloyl-f-D-glucose; 9. 2,4, 6-tri-O-galloyl-a-D-glucose

4 BENEBHREBIEER
Fig4 HPLC chromatograms of content determination
x5 MPFRELMEE

Tab 5 Regression equations and linear ranges

TRl A AR, pg/ml r

WEFR $=5.187X 100+4.654 X 10° 29.96~599.2 09996
(=) FRETFIRE y=3.550x 10°+4211 x 10° 0.832~416 0999 6
RETRTE y=7683x 10x—1302x 10° 0.102~51 09998

2,4,6-=-0-BBF MDA y=3775x10%+5.407x 10°
2,4,6-=-0- BB FH-p-D-A7AHE y=1.089x 10%—7.160 10°
246 KEERERLE  H2. 42”Iﬁﬂ AR Rt VS VR
L2417 IUT A S SRR E 6 IR, L SR I TH
o S50 B TR . (—)-REEFILER KETR
R .2,4,6-=-0- 1 & T Wt-o-D-#43H% . 2,4,6-—-0-1%
B 1 It -p-D- i %G B 06 18 B %) RSD 43l 1.07%
0.82% .0.34% . 1.24% .1.69% (n=6) , 3 WL 25K %5 Jir
[EY/508

2.4.7 FaEPEREE  BUC2.4.27 0N ANK S IE R (S
Bl &, 45 FER T ACE 0.2.4.8.12,24 h i} #%
“2.4.17T R A SRR A e SR AR . A5
BFR.(—)-REESTILER BETHRHE.2,4,6-
ZO-T B T BE-a-D- B 2,4, 6-—-0-B 2 T-t-p-D-
8 25 B 0 11 ALY RSD 4393 o 1.50% . 0.57% . 1.07%
1.97% . 1.68% (n=6) , 2& W {3 it 15 W T 3 Uk T
24 hINERE T R 3T o

2.4.8 HAEMARE BEZRFEMS (G5 :Bl)iEmE, 6

0.286 4~143.2 0.999 8
0.286 4~143.2 0.999 8
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By 5 2.4.27 WUT J7 ¥R 28 A A L AR 2,417 I
TS AN 2 bR o M 2R TSR 5 R
SR, BRLVEETR.(—)-REETILER &
BFRWNEE.2,4,6-—-0-K B FMt-o-D-Fi%iHi .2, 4, 6-
—-O-I BT Ik-B-D- i A WE -4 5 1 4333 40.75%
23.21% .0.61% .1.75% .2.76% , RSD %3 5l } 1.22% .
0.06% .1.73% .1.35% .0.92% (n=6) , WL )k E L
PR

2.4.9 AR BUA Z5RTRE N (RS B L6
B, B 29 0.1 g KB FRE , A S IA—E it I+
g (—)-REETILAR BETRFE.2,4,6-—-0-
B P BE-a-D-H# %388 2,4, 6-=-0-B & T Wt -p-D- 1%
WX B, 422 “2.4.27 0T Jy vk Al A T, P
“2.4.17 TN GG AR E | ] S ARG ST mAE
[, 25 R LR 6,

*6 MEBRKRREER(n=06)

Tab 6 Results of recovery tests(n==6)
A MEER, RERGE, WAE,  WEE, EEK FESE RSD,
g mg mg mg 2% % %
BT 01002 40720 40720 81468 10007 9934 160
01004 40731 40720 80930 9872
01002 40730 40720 80293 9716
01006 40793 40720 82278 10188
01005 40762 40720 81311 9958
01004 40751 40720 80921 9865
—)-ERETIEZ 01002 23074 23207 45680 9698 9834 085
01004 23220 23207 46179 9893
01002 23188 23207 46128 9885
01006 23237 23207 46016 9816
01005 2323 23207 4595 9790
01004 23211 23207 46241 994
BRTFHRTE 01002 0.602 0610 1222 10164 96 154
01004 0602 0610 L1198 9770
01002 0602 0610 1208 9934
01006 0602 0610 1218 10098
01005 0602 0610 1211 9984
01004 0602 0610 1201 9820
6E0BAT 01002 1747 1751 3459 917 98 1R
W-o-D-Hi i 01004 170 151 3507 10034
01002 1748 1751 355 10308
01006 1753 151 3500 9977
01005 1751 1751 3485 9903
0.1004 1751 1751 3484 9897
2,4.6-5-0%EF 01002 2766 2766 555 10087 10025 14
ik p-D- R 01004 2766 2766 5481 9816
01002 2766 2766 554 10043
01006 2767 2766 554 10040
01005 2767 2766 5385 10188
01004 2766 2766 556 %978

2.4.10 M FHPERE:  BOA 2RI (5 BL) i i, 1%
“2.A27 TR kA AR AR, RS 2.4 R
TR, AAS A 2l A (B) Ve (0.08 % ,0.1% ,0.12% )
AN [A] i 3% (0.7, 0.8, 0.9 mL/min) . A [a] A% ¥ (25, 30,
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35 C)HERENE , 0 SR TH RO AR v 2 2T H R
S IR . AR S EERSDI/NT 3% (n=3),
N2 R RE WU 2 1R R, I R4

2411 FESEENGE B4 24 FRE A L 4R
“2.4.27 BT Iy il A B S I, FHE 2.4V 3
SEAFHEREINE , O W TR BRI FFEAR v 20 B A v
5 FP T i, A THRAE 3 U, IO I(E, 8RR 7.

RT HRMBENELR(n=3,%)
Tab 7 Results of content determination of samples
(n=3,%)

40 &ﬁ (-)-REBF  URTER 2,4,6-:-0—7%@% 2,4,6-:-0—“‘@@%
T JUEZ il h-a-D-RiHHE Fi-p-D-Ri%HE

Al 566 0.12 117 001 020

A 629 0.06 1.9 005 0.16

IN] 5,04 095 221 021 040

A 6.5 141 216 048 081

AS 489 075 276 0.15 036

Bl 4075 321 060 175 27

B 4456 877 005 6.76 961

B 452 4035 005 6381 9.1

B4 31 1573 039 6.69 949

B 491 25.98 008 645 890

B6 4139 218 053 183 22

B 47 3114 0.04 6.52 831

BS 44 2992 027 825 10.64

B 3947 2174 048 175 085

3 g

AT L %] 14 FEV A K I S A5 3 0 2 B

PGS 5 S wpe e FRTEDEA T X OIS B0, AR fh Al~AB 5
A2 M S B EE AR RUE /N T 0.48, 10 5 AT 254
FITEARAL, AL BE 4R T 0.685 4l BL~B9 5 A 25 Rl 2
PR TSR, AL KT 0.98, X /R Al~A5HEFE
PR R BRI, BL~BOHURE A I A& A 24 i
CHTLAS R 2P Rl E , BRI e TR
AFDF35.0%", ABFFE 14HEFE L AL~ AS T
R ()& B 4.89% ~6.29% , A4 FiRMLAE s B1~B9
W TR S H N 35.11% ~48.27% , G ME . HY
Sk B1~B9 11 9 b1 A A1 5 5 Hik 55 5 2% (B1~B3 . B8~
BO) il 4 4t 5 5 e FOK IR A 28 (B4~B7) . o, 54t
SRR R B R R AP BT (—)-%
KEFILAR KETFRHPE.2,4,6-2-0- BT
ME-a-D- %4 2,4, 6- = -O-B 2 1 WE-p-D-H %W o
I3 9 h 39.47% ~45.22% . 23.21% ~40.35% . 0.05% ~
0.60% .1.75% ~8.25% .2.77% ~10.64% , 4 4t & ¥ Je &
K ARG 2T e I J5 T A5 1 24 RIRE & 1) 25 0 3l oy
35.11% ~48.27% . 15.73% ~31.14% ,0.04% ~0.53% .
1.83% ~6.69% .2.22% ~9.49% , &AL 5t 6] & T AETE
BRZESE, AT RE 5 & O R b ir & B R Fh S R i
FEH BRI AR S5 B DL R B TR AR 554 5,
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25 LR A B 5 T i HPLC 48 SCEI S FLR 2 3 i
AT AN A 25 RO ST s Irdt HPLC &5 5l Uy 4%

PRI, m] T RIS 2 25 J b 5 Rl i) 25 4
S 30k

[1] DUJilAs & 52 i MBS B R v N 8 o 254k 7 Ja k] 4L
SE[ST.AGHS : DU N RFH A H iRt , 2015 13.

[2] R KFEERAGREL KT & RAH 5% [M]. L. k-
R H R, 20050 179.

[3] VLIRBIEE2Epe. & 25 R & [M]. bifg: i AR A,
1977:865.

[4] B BT, 2VNT, 5. 0 E00 6 P v e Bt
R[] E 2 K5 $ 4k, 2016,28(2) : 113-116.

[5] WI-Z=EWE AR A M)t AR DA Ak, 1982,
2236.

[6] ¥ skHEAZERM] B FIRFARAR R, 1959
199.

[7] WA RS2 W PR3 8 P 2 M) LSS [S] L
M TR A H R, 2015:432-433.

[8] T HATF AR BEMGI[I]. A & F 25 4 &, 2000, 14
(4):40.

[9] WE. FHAAREH IR THRENG S B KT REM
R AR AR A4 05 s [D]. I . P B 20 TS
HBE, 2018,

[10] WA, BT UK, slcIbate, &\ 25 Bl P AL IR A e T
B ) Foe A TR PP AL 5 B 1 [ 7. P B BLAX. o 26 ,2018,20(4)
453-457.

[11] #A%F, Tands, SO, % H A RE g R il s
4388 S WAL S e B SR K f R 00 E (0] F B B
#,2017,19(8):1120-1125.

[12]  ZER0RT, skPRpe , F 308, 4. @ 24 Rl & BEd F b pH 5
WE TR BSOS a2 8 ER %, 2017,
28(7):1637-1639.

[13] PNE K, TRAREE AT, 25 8 25 AR I R i R
DA [I]. A E 25 F A, 2016,34(7)
1630—-1633.

[14] 3 ABAEYE, SkR G, 5 S50 TLf T R AL B 5%
Wi [J]. %P A% 25 ,2015,37(4) : 836—839.

[15] FH, BHER, SO, 5 3% 70 HPLC 18 8 EEIFIT &
AN 7 Hl A B I 2 [0, P e P B 25 ), 2018, 36
(6):1454—1457.

[16] ZFBeif, S, 40 R, & 2R F 00 BRI ) HPLC
He SRS Ny R 3L 8 Rl o ) S R E (9]0 B 25 5%,
2018,29(24) : 3376-3380.

[17] 2258, W, AR A S Iy R EE I T 2 Ak &
bR fE T8 SRS ST 0] B 25 4, 2018,29(14) -
1922-1927.

(ks H 1:2019-07-01  {&[nl H #].2019-11-02)
(%P %)

HEEZGS 2020455 3185 2



