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B OE AR ERERRAGPOAEMNERGEW T K, Fik . RAMTAMEEE, €54 A Agilent HP-5 £.49
EAE ARSI R, B IR A 200 C L, MM B A EOKE B AL B LR A 250 CL, R A RA (S 99.99% ), B A KR A
2.0 mL/min, 4~ A 51, TE -FH S E 4 60 °C, RE -4 18] 2 30 min, RE#AH 24 I mL, &R FiE L8 FRE AT
W LBR LB e N, N-— 9 J W Bl ) IR 2 R B RS B 551 4 0.15~4.5 ug/mL(r=0. 999 9) .0.25~7.5 pg/mL( r=0.999 7) ,
0.25~7.5 pg/mL( #=0. 999 7) .0.03~0.9 pg/mL( #=0. 999 3).0.25~7.5 pg/mL(7=0. 999 3) .0.044~1.32 pg/mL( »=0. 999 3) ; #
M 2] 4 0.05,0.08.,0.08,0.01,0.08,0.015 pg/mL, & & F& 4 %] %4 0.15,0.25,0.25,0.03.,0.25,0.044 png/mL; # 55 FX 369 RSD<
2.0% , %2 T M F H MK 369 RSD<<3.0% ; Hm ¥ =1 & 2 #) 4 98.75% ~100.12% (RSD=0.56% , n=9) .98.07% ~101.20%
(RSD=1.12% ,n=9) ,98.36% ~100.80% (RSD=0.92% ,n=9) .98.33% ~101.67% (RSD=0.98% ,n=9) ,98.11% ~100.40%
(RSD=0.72% ,n=9) .98.75% ~101.05% (RSD=0.89% ,n=9) . % %% FRAFMAL A5 M HE AT FLH & AR
U, TR TR AN R A 2 o 6 AP 5K 8 ) B B

KR REATMEAAEHEE EN KRG 2 T O8 R A Tkt ; L8R TE N, N-= VK T B

Simultaneous Determination of Six Residual Solvents in Phenylbutazone Raw Material by Head-space GC
ZHANG Xiru', SUN Ting', WANG Chen', LIU Yun®(1. Hebei Institute for Drug Control , Shijiazhuang 050011,
China; 2. Shijiazhuang Center for Food and Drug Control, Shijiazhuang 050011, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of residual solvents in phenylbutazone raw
material. METHODS: Head-space GC was adopted. The determination was performed on Agilent HP-5 capillary column by
temperature programming. The temperature of injector was 200 °C, and detector was flame ionization detector with temperature of
250 °C; carrier gas was nitrogen (purity:99.99% ) at the flow rate of 2.0 mL/min. The split ratio was 5: 1. Headspace equilibrium
temperature was 60 °C, and equilibration time was 30 min. The sample size was 1 mL. RESULTS: The linear range was 0.15-4.5
pg/mL for methanol (#=0.999 9), 0.25-7.5 pg/mL for ethanol (»=0.999 7), 0.25-7.5 pg/mL for isopropyl alcohol (»=0.999 7),
0.03-0.9 pg/mL for dichloromethane (»=0.999 3), 0.25-7.5 pg/mL for ethyl acetate (»=0.999 3), 0.044-1.32 pg/mL for N,
N-dimethyl formamide (r=0.999 3), respectively. The limits of detection were 0.05, 0.08, 0.08, 0.01, 0.08, 0.015 pg/mL. The
limits of quantitation were 0.15, 0.25, 0.25, 0.03, 0.25, 0.044 pg/mL. RSDs of precision test were lower than 2.0% . RSDs of
stability and reproducibility tests were lower than 3.0% . The recoveries were 98.75% -100.12% (RSD=0.56% , n=9) ,
98.07%-101.20% (RSD=1.12%, n=9), 98.36%-100.80% (RSD=0.92% , n=9), 98.33%-101.67% (RSD=0.98% , n=9),
98.11%-100.40% (RSD=0.72% , n=9) and 98.75%-101.05% (RSD=0.89% , n=9). CONCLUSIONS: The method is simple,
accurate, precise, stable, reproducible and durable, and can be used for simultaneous determination of 6 residual solvents in
phenylbutazone raw material.
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GC-2010 plus BYSAH X, (45 2K M B ek
W% (FID) \HS-40 T T 7S [{ s EAE 5% ( H 4 Shimadzu
5] sMCM36 U 74 2 — HL T K1 (7 [ Sarto-
rius 23 A ) 5 XS205 B+ J7 43 2 — HL 40 B K OF (Bt
Mettler- Toledo 23w ) ; SB-5200DT % i 75 iz i v L (77
BB 2 AR A TR A o
1.2 #HHE5iEH

PEZERNEORL 2 (A 2N ], 5 20170101A, 4l i .
99.3% ;BN Al S : 201701028, 43 : 99.6% ; C A A,
52 20170103C, 46 : 99.9% ) ; H fist o B8 5 (3L 5
10914207741, 4§ iF . =99.9% ) . Z, % BE 5 (L5 .
130106-200901 , £l J& : =99.0% ) . S PN B X R (3t 5
GZDD-2477 , 4l . =96.64% ) . S FLe Xt a5 (45
130107-200901 , 4 i : =99.6% ) . 2 IR Z g %F B8 & (41t
51 141-78-6, 41 . =99.0% ) N, N- - F 3t B gk i o At
il (451 68-12-2, 4l J3F . =99.0% ) ¥4 [ 25 [E Merck 23
Al HIEFA(DMSO) Ry el /K b alifboK .

2 FiEEHER
2.1 fiEEH

{638 FE fy Agilent HP-5 414 #£ (30 mx0.32 mm,
0.25 pm) s FHEAR T : WILRTE M 40 °C, R 4FE 5 min, LA
5 °C/min 3 E THE 2 150 °C, {445 5 min, FFLL 30 °C/min
B 38 B THIL 28 250 °C, A4 5 min; PERE TR < 200 C
R 28 « KO S FARA I 2% (FID ) 5 R gL < 250 °C 5
A AN, 4l :99.99% ) ;33 - 2.0 mL/min; 5337
Foo5: 1 Tias ghAE R . 1 mL; TRASHERE R .5 mL; Tias
AR 160 °C 5 10125 SP-flir i) ] : 30 min.
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2.2.1 IRAXNIMSER SOk E BRI OB 55
Pl AW R g N, N-F 3 Y e ol B i
i, 200 8 T 10 mL i, i DMSO-7K (50:50, V7V,
(7)) fift i A O 5, F 50 U i MR 0 1o 15,25,
2.5.0.3.2.5,0.44 mg/mL {9 FE—XJ RV . P00l
B F IR B — ) B S VA W4 1 mL, B TRl — 100 mL &l
o, I DMSO-/K (%5 g I 2 25, #8257 , RIAS IR A X IE
R

2.2.2 PHKMEWR BURZRANFRL 21 5 K SRR E
BT 20 mL T2, I DMSO-/K [ 17 #3172 25, il 1k
JE IR A 10 mg/mL AT, BN T T
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Note: 1. ethanol; 2. methanol; 3. isopropyl alcohol; 4. dichloro-
methane; 5. ethyl acetate; 6. N, N-dimethyl formamide
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Fig1 GC chromatograms
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Rl KMXRERER

Tab 1 Results of linear range investigation

F2 MEEKEIRELER (n=9)
Tab 2 Results of recovery tests(n=9)

SEH,  RNR, EER

HoRR, REAVER, MARL,  WRRE, MBERMCE, PSR RD,

PRl ElEyip s wgnl sgnl  pgnl (Y e bele ve be M N
il y=083250+00006 0999 0.15~45 0.05 0.5 il 5004 30,00 120 269 98.75 9941 036
L y=059250+0.0253 0997 025~75 0.08 025 5005 30.00 120 269 98.83

SR y=06165v+00195 0997 025~75 0.08 025 5003 30.00 120 269 9875

ZAk y=08922c—00013 0993  0.03~09 0.01 003 5002 30,00 150 269 99.20

LML y=05950r+00239 0993 025~75 0.08 025 5000 30.00 150 269 99.53

NN-ZHREMEE  y=102640-00027 0993 0.044~132 0.015 0.044 5005 30.00 1.50 270 9947

10 mL 8, Il DMSO- /K i 15 i 3 5 75, 851, 4%
“2.17 I AT S SRR A 6 YK, SR TR . 45
SOHEE  COFE SRR AR R OBRFIN,N-—H
i HH 7 Jie 0 1T R 9 RSD 435110 1.49% .0.15% ,0.14%
1.55% .0.20% .1.87% (n=6) , LWL EANG R R 1T
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¥ % A 2227 0 R B A W (HE S
20170101 A) & i, 43l T2 FACE 0.1.2.4.6.8 hiif
Fi“2.17 N AR UERRIN G e SR A, g5,
fist | L0 H A A b LR TR N, N-—H
iz W T XA RSD 23 9 b 1.5% . 1.6% . 1.4% . 1.7% .
1.8% .1.3% (n=6) , R SIA R AEZER FHE S h
PRREPE R AT
28 EEHIKE

B IRl —HE ok 254 i (L5 : 20170101 A ) i &, £ 6
By #52.2.27 WU Jr il A Hhi S, B 2.7 I
5% SRR 2 I SR TR BT A S . 4
O W SNEE APk LR EE N N-—
e PP frg 0 T AR RSD 435914 0.48 % .0.09% ,0.11%
1.78% ,0.11% . 1.00% (n=6) , & & i 7 Y1 43 51 Ky
0.003.0.004,0.004,0.004,0.001.,0.002 pg/g, #&MIA )5k
BEEMERI
2.9 InEE KT

FE % FRIUSURLZ5AE i (L5 : 20170101 A )i &, 149
By, By 249 50 mg, 43 ) B F 10 mL B, A
H R B A R 120 %o BEE T DMISO- /K 15 il - o2
25, #2227 WU Jr il A H i S, B 2. I
O A RN A I S0 T AR RIS AE DR | 25

RILFE2,
2.10 it K Le
2.10.1 Ak FEH A RS R EBUSORE 2GR S (LS .

20170102B ) 3& &, #42.2.27 300 F )7 i 2k S s
43 5% B B 4045 AL ) DB-5(30 mx0.32 mm, 0.25 um)
AT-5(30 mx0.32 mm, 0.25 pm) \HP-5(30 mx0.32 mm,
0.25 um) , FH& 2.1 WU (8 A5 (R HERE I 5, I S 0 1
BOR AR R B & 45 R 3. 455 RH, itk
A — R AR AT, AR 5 e e IR, PR i
PER AT,

2.10.2  TZSPHARREHEE RSB REUR RS RE G (it
5:20170102B ) 3d &, #2“2.2.27 W T J7 v il £ Ak i i
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5006 30,00 1.80 270 100.00
5002 30,00 180 270 100.00
5003 30,00 180 270 100.12
LB 5000 40.00 1.60 319 99.05 97 L3
5003 40.00 1.60 320 99.70
5006 40.00 1.60 319 98.75
5003 4000 2.00 321 100.88
5004 4000 200 30 101.20
5005 4000 200 3 101.16
5003 4000 240 319 99.16
5004 4000 240 319 9942
5003 4000 240 318 98.07
FNEE 5004 40.00 1.60 320 99.85 9949 (.92
5003 40.00 1.60 319 99.40
5003 4000 1.60 319 99.25
5000 4000 2.00 320 100.24
5002 4000 2.00 321 100.52
5002 4000 2.00 321 100.80
5000 4000 240 318 98.36
5003 4000 240 318 98.44
5002 4000 240 318 98.58
ZAR 5003 40.00 1.60 3 101.67 952 098
5003 4000 1.60 319 99.17
5002 40.00 1.60 319 98.75
5003 4000 2.00 319 99.00
5003 4000 2.00 319 99.33
5003 4000 200 318 9833
5004 4000 240 321 100,30
5003 4000 240 320 99.70
5003 4000 240 319 99.39

LIRLR 50.02 10.00 040 171 100.40 99.09 072
50.01 10.00 040 170 99.90
50.01 10.00 040 1.69 99.35
50.01 10.00 0.50 1.68 98.52
50.02 10.00 0.50 1.69 98.84
50.02 10.00 0.50 1.69 99.12
50.04 10.00 0.60 1.68 98.11
50.03 10.00 0.60 1.68 98.51
50.06 10.00 0.60 1.69 99.02

N N-ZHUERER: 5004 20.00 0.80 219 99.20 972 089
50.03 20.00 0.80 219 98.95
50.06 20.00 0.80 219 98.75
50.05 20.00 1.00 220 99.57
50.03 20.00 1.00 219 99.18
50.07 20.00 1.00 219 99.20
50.05 20.00 120 221 101.05
50.03 20.00 120 221 100.87
50.03 20.00 1.20 221 100.66

B, 73 B TS Pl 59,6061 °C, 452,17 351
T EEEAFHEARIE , 10 R TR R AR AR B
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Tab 3 Results of durability tests

HEE L ikl ZAME

i RE AR, FHE SR OFBE, AE FBE AE FHIE

pg/s pg/s  pgls pgls pgs pgs pgls gt

ik DB-5 030 50 50 0030 60 50
ATS 40 60 40 50
HP-5 2 30 2 30

s P 59 50 40 03 1020 50 40
60 20 30 20 30
61 40 2 40 40

ik 19mL/mn 60 40 03 00 4 0 4
20mL/min - 20 30 20 30
21mL/min 40 50 60 50

ERAREE) 9T 0 40 60 40 0 4 030
0 2 30 20 30
4% 30 2 50 50

2.10.3 i F g OKE W PR HCRURL 25 AR G S
20170102B)if &, $4“2.2.2" T F Jy il 4 (Al S i
Ay B BN 1.9.2.0,2.1 mL/min, 4% 2. 1730 F {4
TEAF R E | 10 SR VA T AR I E TG Sl B o, 45
L3R 3. SR, ik — e R AR, A e
T IR, PR M R4
2.10.4  FEE (PIIRIREE) F L RS B FRIURURL 25 FF
(345 :20170102B )idi &, #42.2.2" 30 F 5 3k il £ i
VW, o3 0 BCE AL IR (IR TR ) D 39,4041 °C, #4%
“2.17IUT B AR E i SR AT S A R
P AR LR 3. B SRR AR (RIAIRLEE ) A —E
FREEARAURT , A7 i Beih A sk, SR Rt R 4T
2.11 #HmPpERBEFENE

B3 LR 2GR A5 3 B, A Bl 2.2.27 R ik
A8 A A A VR, PR 2.1 T g SRR R REINE L 1E
SRR AR LT S i O SN i &
Yt LR TR N, N-— W 5 F e R 0 55 78 i, I s 45 1 I
FRACERS T RHAREH) .

T4 HRPERBAFNENELR (n=3,ng/g)
Tab4 Results of residual determination(rn=3, pg/g)
S il LE SNEE AR CRCKR NN-CHIERRE

20170101A 30 40 40 40 10 20
201701028 20 30 20 30 - -
20170103C 10 30 20 20 - -
3 1Tig

3.1 FEZZRERKBRANERE
TEJSURFZG G BT 20, e R 5 AR ) ml 48 ey
BRE 24 W) IR T (A Y S T A RS )
I, A LESTE 25 ) S D P b AN ] b HLAR G B
AP Y2 RT 5k B IR AR P R T e A (e it
SR NAREIRIE 7 A= 163, DR IH X 7k B 0 A4 il 2
KB BN R o RORIEHAX Bl AT ih 2 5 Bl
A IR 25, B ] RE S RN JEORE AR 72 T 545 B

TEIEE 2019EFE05FE6E

FEH AN 5% B A RS AR T AR e A B £ >R
— PRSI T B 0T RE 22 M 2 K 22 Bl BE U R 5 B 4
AE SRR A A I AN [ 2B 77 T ZAR Z A R 2 1)
AR R o, S B AR A R AR S
3.2 A HIERE

A IGAFI 5335 Al s 50) , B SR B AR A
F 0128 SERERRAE a7 5 (ER AR AR S A R iR A5 F T T B
O R A A T T e A5 5, ARG R R 02
HERE
3.3 HBIEHERIEE

A WF 5T AT W 4> B % A HP-5. AT-5. DB-624 .
HP-1301,DB- 1701 ,HP-210 Il DB-Wax A [m] % 1 & 405
FEFEA TG, K B2 SR FH 55 W P 6 4 48 HE HP-5 647 49
BT, B RO AT R R AR X, RS
TRCAS 30 326 FH 55 0 1 6 A A8 AT R Y HP-5 B AR+
e iERE
34 BFIAERE

PRIEAN L2 B K B 22 , 5 T KA 1 391 S e
AT ALV R AT B 2 B AR RV A ) [ S DR ZE PR i v
SR ZE RGO, A B FKVE R, R
ZERR R 7E DMSO Hgs it 4, Gl s Ff DMSO 1k
SRR O L P R T i3 A e A R T IC R e (EAS
FELAR A {67 FH A 501 , 0 AR P A DN A s e T AR e
KAFETT (K)o, AT RS A AR AR B . H P T L, 4n
UL DMSO-/KAE Ry i 75 7 0028 (A, Ao ) B b 4
DMSOIX 10 1%, H 2 0% 5 =, i A 120 56 3% 5 DMSO-
7K (50:50, V/V)VE B RAE S R 55 S R Bl o
3.5 BILEHMTHIE

HEE OBE SSuEE . @R be . LR OBE N, N-—H
FEF e A v A S A WL R R R . T S
o A i PR 3 o B R AR S R T R A R
A, 8 FHIZ 2 0 5 Bsf o] sl A 42 A 1l A R A 2R
G, A 225 R G SCHR ™, e 4% R B0 v 1) T2 <A
ETER I TORZENN R 24 v 6 Bl B A R Al e . dE
AW, WA PT H EEARTSEL 0.3% L BEATS L
05% S HNBEASEIT 05% . — & H ke A 154 1
0.06% IR Z B A3 14 0.5% FII N, N-— F 5 I i i
AAFHELL 0.088% o £ L) F k25 0E , vl UE B S A
O S5 HAT R AR R G0l Ak .
3.6 SEMNELRHS

O SR AR e LR R N, N-—H
e P 1 % 1000 2 25 SR IR 228 SR A e A BR
BE 5 3HERE i 6 Do B i AEE—E M 22 5, Hd Ay 24t
RS R T N, N - F L R4 R AG: H

25 b ARRE A I PR SR 2 TR I R
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M E BN ZIRNEAERG G T HNEET HEHF FEF FEL NBRR BB T R AR e TS
ko F kR SRR Gk, &34 A Kromasil Cis, #3048 A TIF-0.1 % Bk ik (B £ 2R , ik 4 1.0 mL/min, A& % K
2 235 nm(0~35 min, % 25 W B3 . 2535 B33 ) .280 nm(35~65 min, H3E &  AARRR AR A HE 8R4 6-E5),ERA
25 C,#tHZFAH20pL, SR G H AR G HEF HEE AR AR R 6-E B R 2 R E L E 5 A
#2.125~34.000 pg/mL(r=0.999 9) ,28.700~459.200 ug/mL(r=0.999 7).3.675~58.800 ug/mL(r=0.999 7)1.235~19.760 pug/mL
(r=0.999 8) .2.300~36.800 pg/mL(+=0.999 8) .0.955~15.280 ug/mL(r=0.999 7).36.000~576.000 pg/mL(r=0.999 7) .1.500~
24.000 ug/mL(r=0.999 7) ; &% FE % %] %4 0.135.0.102.0.096,0.033.0.013.,0.023.0.663 ,0.198 pg/mL , #& i FE5 %] % 0.041,0.031
0.029,0.010,0.004,0.007,0.201,0.059 wg/mL; ¥ % & A& 2 M & 5 X 3545 RSD ¥ /s T 3% (n=6) ; im 4w ¥ & 5 5] A
97.47% ~100.76% (RSD=1.33% , n=6) . 98.15% ~103.50% (RSD=1.82% , n=6) . 95.65% ~100.84% (RSD=2.38% ,n=6) .
96.75% ~100.32% (RSD=1.31% , n=6) . 95.88% ~102.75% (RSD=2.52% , n=6) ,95.63% ~100.63% (RSD=2.00% ,n=6) .
96.78% ~100.45% (RSD=1.35% ,n=6) .95.71% ~100.48% (RSD=1.80% ,n="6) , %t % F kA T, L BT, TH TR
i e A A A 27 P 8 A A A E

KRR AAEMH G SRR EIER ;SN E ;D B NG D B A AR A R B R 4 6- £

Simultaneous Determination of 8 Ingredients in Guizhijiashaoyao Decoction by HPLC
HAN Zhenzhen, SHAO Changsen, ZHANG Yuanyuan, WANG Shaohua, LIU Li, LIN Guitao, SHENG Huagang
(College of Pharmacy, Shandong University of TCM, Jinan 250355, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of albiflorin, paeoniflorin, liquiritin,
liquiritigenin, cinnamic acid, cinnamaldehyde, ammonium glycyrrhetate and 6-ginger phenol in Guizhijiashaoyao decoction.
METHODS: HPLC method was adopted. The determination was performed on Kromasil Cis column with mobile phase consisted of
acetonitrile-0.1% phosphoric acid solution (gradient elution) at the flow rate of 1.0 mL/min. The detection wavelengths were 235
nm (0-35 min, albiflorin, paeoniflorin, liquiritin) . 280 nm (35-65 min, liquiritigenin, cinnamic acid, cinnamaldehyde, ammonium
glycyrrhetate and 6-ginger phenol). The column temperature was 25 °C, and the sample size was 20 pL. RESULTS: The linear

range of albiflorin, paeoniflorin, liquiritin, liquiritigenin, cinnamic acid, cinnamaldehyde, ammonium glycyrrhetate and 6-ginger
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