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7.68.2.66.4.74.1.38 ng, ¥ Ml FR 4 %] A 1.92,0.66.,2.36.,0.69 ng; 4 % B A8 T M4 F KB 69 RSD<2% ; M AE Dk & 53]
98.846% ~100.762% (RSD=0.77% ,n="6) ,96.632% ~99.463% (RSD=0.98% ,n=6) ,98.541% ~100.432% (RSD=0.82% , n=
6).98.607%~101.521% (RSD=1.11% ,n=6), %t & = 4RAEMAR 4 R EFH HE BT, TR T AT SHE T 4R R 54
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Simultaneous Determination of 4 Components in Shenbai Shuxin Granules by HPLC
XIAO Chunxia, WEN Yongsheng, ZHOU Shiyu (Chengdu Institute for Food and Drug Control, Chengdu
610045, China)

ABSTRACT OBJECTIVE: To establish a method for simultancous determination of sodium danshensu, protocatechuic’aldehyde,
salvianolic acid B and phellodendrine hydrochloride in Shenbai shuxin granules. METHODS: HPLC method was»adopted. The sepa-
ration was performed on Waters sunfire-C;s column with mobile phase consisted of acetonitrile-0,05% trifluoroagétic acid (gradient
elution) at the flow rate of 1.0 mL/min. The detection wavelength was set at 288 nm, and/the column‘temperature was 30 “C. The
sample size was 5 nL. RESULTS: The linear ranges of sodium danshensu, protocatechuic aldehyde, salvianolic acid B and phello-
dendrine hydrochloride were 0.040 01-1.600 46 ug(+=0.999 9),0.013 84-0:553 7 pg(+=0.999 9),0.049 32-1.972 94 pg(r=0.999 6),
0.014 46-0.578 6 ug(#=0.999 8). The limits of quantitation were 7.68, 2.66, 4.74, 1.38 ng, and the limits of detection were 1.92,
0.66, 2.36, 0.69 ng, respectively. RSDs_of precigion, stability-and reproducibility tests were all lower than 2% . The recoveries
were 98.846 % -100.762% (RSD=0.779%7, n="6)", /96.632 % -99.463% (RSD=0.98% , n=6) , 98.541% -100.432% (RSD=
0.82% ,n=6), 98.607%-101.521% (RSD=1.11% ,n=6), respectively. CONCLUSIONS: The method is simple, accurate and pre-
cise. It can be used_for 4, components in Shenbai shuxin granules.

KEYWORDS | ‘Shenbai shuxin granules; Content determination; Sodium danshensu; Protocatechuic aldehyde; Salvianolic acid
B; Phellodendrine hydrochloride; HPLC
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1260 infinity # HPLC {X , f14% G1315D1260 — 4 &
B 51 K W 2% . G1329B1260 [z iF FE %% . Agilent
OpenLAB {6ii% T {FEuk (35 [ Agilent A 7] ) ; AE-240 R H,
T4 R (5 -+ Mettler-Toledo 22 7 ) ; AUX-220 U Hy,
T3 b1 KA ( H A Shimadzu 23 7] ) 5 SK250H 58 75 1Y
(b RhS i A A E8 AT BR 2 F] ) s Milli-Q Advantage A10
AR 2K AL (3 Millipore 22 7] )
1.2 #e5iRF

SHRIEF O KL (= B 25 T 25 A BR A AL it

China Pharmacy 2017 Vol. 28 No. 30 - 4265 -



160101,160102,160103 ; 7 Fd £4 4 il 2545 B | it
141032, 150770 | 151210 ; 1& 1E 24 M 45 141 I £ A7 R 2
H L, b2 161001, 160901, 160902, 160703, £l k& 144 14
g/4%) s FF S Rt B (L5 £ 110855-201210, 45 JiF -
91.2% ) | JLZR I XS BE & (41655 110810-201007 , 4Hi s
98.2% ) JFE iR B X HE i (A5 - 111562-201514, 4l fiF
93.7% ) \Eh R BORIHIN B b (FiE45 £ 111895-201504, 46
FE: 94.9% )30 B G 2 s e mFAE B s G R
Tl g A, Ak alidboK
2 AEEHER
2.1 fiEEH

{635 4E : Waters sunfire-C5(250 mmx4.6 mm, 5 um) ;
WA : 2 (A)-0.05% =5 Z RV W (B) , A 3k i
(VR A2 7 W28 1) 3 i3 + 1.0 mL/min; 46 30 % K : 288
nm™; i - 30 °C s #EFERE 5 L,

Fx1 REXRBHERF

Tab 1 Gradient elution procedure

fit[i], min A% B,%
0~20 5 95
20~30 -9 95-91
30~60 9 91
60~80 9-22 9178
80~120 W 8

22 BRKFIE
221 WAXIMER BERRSRM. RIS
T PRI R B DL R R R0 BE A 4% 18 B, i 70 9% H
VS W R 1 mL % P2 K BN 320,09 gl B L AS
110.74 pg FHEH R B 394.59 pg FlEL IR B AL 11572 g
FRITRE A XoF HEL it 28 VR 5 s 288 e B AN 5 X AN 25 T
3mL, BT 10 mL A, il 70% RESE RCE R, #525),
HIFE
2.2.2 SRR HBORE R EAN  BLS g AEHRRE , B
F 100 mL AETE P, A% 70 % H A 50 mL, % %€,
FRE i, B A AEFE (3h 3. 250 W, J5% . 50 kHz, F[A])
30 min, BT, FRRFRAE BT, I 70 9% FH B3 4D A2 98
P TR, 5T, £20.45 pnm BFL U BRE o, BOSE I TR,
HIFE .
223 FAMEXTREESW BUR 7R BRAES: A ML Ay
RIS T P S AR B AR A, B 2.2.27 TR
O il & B BE VAR
2.3 REEAMELE

KSR 2.27 TR IR A B A T AR S R
R X6 T 450 T, 22217000 (i S R R 52
ICSR OGS, TEILE 1, R DAL R A R, 4
B BIREIR B 4 5, O3 B JE > 1.5 BB R A LU
1% B U415 > 100 000, A5 B4 B[] 24 96.5 min, B 1 %
WO VAR AH O PR B 5 (R Ah e (e it B, 45 53R, 1
R4 X o TE T
24 ZHMEXRER
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A. mixed control; B. test sample; C. negative control; 1. sodium dansh-
ensu; 2. protocatechuic aldehyde; 3. phellodendrine hydrochloride; 4. sal-

vianolic acid B
Bl S3kEEILE
Figl HPLC chromatograms

G PR R I 2.2. 17 T R G R I R 10,5
2.5.1.25.0.5.0.25 mL, Zp5& T 10 mE HRH, h 70 %
PR RSV WO 25 A LA AR IR 5 X B v i . I
RERSE X BRI 5 uL, #5217 T (3% 5 R ik
FEIPE, WK TIAR . AT A AR i (x, pg ) A
i JETAIAR (p) AR BRFEA LM [l 1] 05 5 B 4k
T2,

x2 BEAFRELMEEE

Tab 2 Regression equations and linear ranges

R IR r AR, ng
HBEN y=706.25x—3.306 09999 0040 01~1.600 46
R y=4133.1x—17.241 09999 0.013 84~0553 7
FHB y=964.03r—13.175 0999 6 0.049 32~1.972 94
RN y=11609—13029 09998 0.01446~0.578 6

25 FEER(LOQ)S5#MR(LOD)%%

B2.2.17 B0 1R A X BE S 00E 1, A% FU R RS, 1
“Q1VIT AT A SRR E 6 UK, ISR . 2
{EMELE N 10 1B, 75 LOQ; 4{F M Lty 3+ 1, 75 LOD,
3,

%3 LOQ5LODMELRE (ng)
Tab 3 Results of LOQ and LOD (ng)

Rl 10Q LOD
FBEN 768 192
FILARE 266 0.66
FHBRB 474 236
R 138 0.69
2.6 FEZEEILE
W R 2.2 7T FIR A A O 12,1

TN @G A SRR E 6 K, 0 IR 4558, T
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SR JFULZEEE SR B R B AA B4 i B RSD
43514 0.68% (1.13% . 1.12% .0.66% (n=6) , % I {L %
W R
2.7 REMLE
B2.2.27 5 A it 7 R (HE S £ 160901) 3 &, 43
T T HCE 0.1.2.4.8,12.24 48 h 4% “2.17 1
OISR E  iC R T AR . 255, FFSE R L
ZRWE L PHE BR Bk B2 BT 0% 1E AR A9 RSD 43 i A
0.47% .1.52% .0.93% .0.55% (n=8) , & Btk i A T
TEEIR T HCE 48 hINFaE M R AT
2.8 EEMHARE
B[R] —#HERE S (HE 52 160901) 36 &, 3L 6 1), 3%
“2.2.27 W 7k U VR TR, PR 2.1 T S A
PEBERED R 0 S0 AR A . 5R, ST S
RN JFLZREE SR B 1R IR v R A% ) 75 2 E 4
1 0.911, 0.123, 1.090, 0.129 mg/g, RSD 43 4 H
1.74% . 1.58% . 1.27% .0.88% (n=6) , 2 A KL EH
R AT
2.9  IneEEERiR e
BCE 05 O RE i (FiE 5 £ 160901) 3L 6 17, B 24
2.5 g K BEFRE , BT 100 mL HZEHETR R, 40 Bk 2%
T — 5 5 2 B RE I o0 X By, 3222, 2. 27 T il
A VAR, PR 2.1 I A A R 5 L 1] %
TR AR IR IR IR S5 R L e 4,
4 MERKRIKELE R (n=06)
Tab4 Results of recovery tests(n==6)
. Tk BRG OMARE,  WER,  NERN EYmEEerSD,
T g i, mg mg mg g % %
A5EH 25127 25408 25040 SOIST (98956 19943 0.7
25083 25364 250400 50105 D 08.846
25174 25456 125040 50295 99.197
25099 N\ (25380 25040 50418 99.992
250080 25308 25040 50539 100762
25061 25342 25040 50118 98.947
Lk 25127 03088 02960 0592 98104  98.09 0.98
25083 03083 02960 05M3 96632
25174 03094 02960 06038 99463
25099 03085 02960 06001 98525
25008 03076 02960 03987 98347
25061 03080 02960 05965 97466
FHEEB 25127 27441 27160 54205 98736 9937 082
25083 27393 27160 54496 98541
25174 27493 27160 54341 99790
25009 27411 27160 54688 98833
25008 27333 27160 54504 10043
25061 27369 27160 54146 100.040
REME 25127 03267 03508 06766 99757 99.42 L1
25083 03261 03508 06732 98951
25074 03273 03508 06733 98643
25099 03263 03508 06722 98607
25008 03254 03508 06815 101521
25061 03258 03508 06733 99.061
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VW, PR 2.1 IR (R S E RN , T S I T AR
L S
*x5 HMEENELER (n=3,mg/%)
Tab 5 Results of contents determination of samples
(n=3, mg/bag)

BAHE  5EM BLKE WD S IRANAARE  ARANR
160101 5.1 0.68 3.64 943 098
160102 513 0.67 383 9.63 1.03
160103 5.19 0.72 3.66 9.57 0.94
141032 882 1.95 8.38 19.15 2.99
150770 5.80 143 552 1281 1.65
151210 12.53 251 18.94 33.98 1.89
161001 12.96 1.88 15.83 30.67 1.85
160901 12.76 172 15.29 29.77 1.82
160902 13.25 1.79 16.03 31.07 1.87
160703 12.85 172 14.06 28.63 0.84
3 itig

3.1 RhERIERE

REPEELETZANMIMAER(LH-K . L
5-0.1% BERR VW . ZM5-0.05% =98 L BRI IS 2) % 4,
WA B RRE . 250, M -7K L LN -0.1 % BRERVE Wk
T SHAHIES TR VR I R P12 vp 3 B 4334 1K S B
REURA 43 B RO | R & R B A el 1 R 0 DL 2
#-0.05% — 5 £ TRV WM it ShFH HEL T A BEEDE B Bsf , 4 b
FEIN 5 I REAS 21 B0 73 29, HORAT =1 2 PRI AR
A S WM, SRR T -0:05 % =S L R R (K 1
PRl ) kg AR 85 137 shAH
3.20 MK B LR

AHIFFE R A BRI #R7E 190~400 nm I K
T 2 B P2 R AN JFULASEE FFB R B A iR o
MBS T CTE S , 25 5 R SHE R B 7F 288 nm Y K Ab
AR, FFS R AN E LR B RN R 25 RO Bl 7 1L %
KACTRAFER AL . I, a4 288 nm AT A4S
WK
3.3 REUAFIMEL

ARG H I T 2% ER TRV W .70 % H BETE W L1 %
IRV - (L 1, V) B2 NER R G XS Y
PRBUHCR . S55, 2% ER R WRAE M RIS FIBT , ASRERE
FPHEY R B HEHUH R 5 1 % 2R R R-FBE (L 1, V/VOVE R
R TS il 25 S VR P P S R BN R B W
ANERAE 5 1T L 70 % HF B VAR A B BB R IsF, o ki 4
(B IR B At S VA R e R A d T . PRI, ARG
TEFE 70 9% H VA ARG 711
34 HREENEERIH

A TOFERE b 9 335 F2 0 G 45 SRR, 4 Bl o0 75 1 22
SRR, it H R PP SR R LR T
YR B LA S R TR wORAmR I B8 i, AR B R BOR
[ B 25 R 25 4 PR B A T S e o 2551, AR TR 42
BRSR A AATJ8 J  Xo A i v S T L1742 5 T S
K, MR b b 3 R VA PR 20 0 25 o L 5 AR K .
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H OE B AZIRAEMNETHMATTERFEEFEH S TN R, 7 AN HRMEE L, &5+ % Wonda Cract
Cus, RFNAA A T BE-0.2% B 72k (HpJE2RBL) , iRk 4 1.0 mL/min, #4200 9% K 4 274 nm, 438 % 25 C,#HEH 10pl, R TH
B Ao B A 3 e R R R PSS B 43 2 0.02~0.19 mg/mL (#=0.999 7) .0.03~0.30 mg/mL(»=0.999 6) ; 5 %5 & A2k &
FPE X B84 RSD<<2.0% ; An 4w FE 2% 4 95.85% ~99.84% (RSD=1.11% ,n=9) .95.81% ~100.91% (RSD=1.59% ,n=9) ,
il R Ty AR RAR S REF, TR T TN F T A e B A A 09 R e

XER BHRORA GG TRMA T AR AL &S0

Simultaneous Determination of Eugenol and Thymol in Mummification Pastes by HPLC

CAO Weiyu, HE Wenjuan, LEI Wan, WANG Xiaojuan (State Key Lab of Military Stomatology/National Clinical
Research Center for Oral Diseases/Shaanxi Engineering Research Center for Dental Materials and Advanced Man-
ufacture/Dept. of Pharmacy, Stomatology Hospital of Fourth Military Medical University, Xi’an 710032, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of eugenol and thymol in mummification
pastes. METHODS: HPLC method was adopted. The determination was performed on Wonda Cract Cis column with mobile phase
consisted of methanol-0.2% phosphoric acid (gradient elution) at the flow rate of 1.0 mL/min. The detection wayelength was 274

nm, and column temperature was set at 25 °C. The sample size was 10 pL. RESULTS: The lineariranges of ‘eugenol and thymol
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