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SR ST R 25 min REEB RSB, L P LA A, B C. DA 5~30pgmL™', Z/f E /£ 0.03~0.15 pg'mL™"
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Improvement Research of a Determination Method for the Related Substance in Crude and Preparation
of Phenylbutazone by HPLC

SUN Ting, ZHANG Xim*, ZHANG lJing, ZHANG Yihua(Hebei Institute for Drug Control, Shijiazhuang 050011,
China)

ABSTRACT: OBJECTIVE To establish a method to detect five kinds of known impurities and others unknown impurities in
phenylbutazone crude drug and coated tablet. METHODS The HPLC analysis was performed on a Agilent Eclipse XDB-C g
(5 um, 4.6 mmx250 mm)column; the column temperature was 30 ‘C; the mobile phase consisted of ammonium acetate buffer
(take ammonium acetate 2.72 g, dissolve 700 mL of water, adjust the pH to 4.1 with glacial acetic acid, add water to 1 000 mL,
shake well) and acetonitrile(58 : 42) at the flow rate of 1.5 mL-min"', the detection wavelength was 254 nm, and injection
volume was 20 puL. RESULTS Five kinds of impurities were completely separated in 25 min, and good linear relationships of
A, B, C, D were obtained in the range of 5-30 pg-mL™'. good linear relationships of E was obtained in the range of
0.03-0.15 pug-mL™", the limit of detection of were respectively 27.86, 28.52, 26.28, 31.96, 0.24 ng; the average recoveries were
respectively 98.1%, 99.3%, 97.6%, 97.4%, 95.1% and 96.9%, 97.1%, 96.6%, 96.1%, 94.7%. CONCLUSION The improved
method is more sensitive and reproducible, and can be used for quality control of the crude drug and preparation of
phenylbutazone efficiently.

KEY WORDS: phenylbutazone; related substance; HPLC; impurity; phenylbutazone tablets; impurities separation; quality
control; method improvement
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A, KK A 239 nmPl. 2B AR LRI
RIL, O FA N REMNERIR 5 AN EH
2 R UOEAT A MY S . ARBEFUNT HPLC M 5E A 2R
P JEORE SBEAC R R 5 A SR o S AR En A T
A R | BN AH A SN BT I B pH B EAT T
P, ARAC T RIS, NI AL T TR A AR R
VELRG S 5 NIRRT, RHSMREERE, [FIR)
AR U R AN 45T, SR B x ek s &
ARSI B AL TR AR AR b L 5 A CAR i
FoAb AR FN 2% 15 BRI 4> 55, € EAER T T,
D S G A ) B B AR A T A R R T
1 X5

Agilent 1260 & HPLC 1%, 435 G1321C Y7t
. G1327B Hah#EFESE . GI317A HIRFE. G1314
AN AR P KAG I 2% . Agilent1260 EZChrom f4.2%
TAEuE(EE Agilent A7]); XS105 #4152 —
L R G LR ) -FE R 2 A W) )s MCM36 AL
Ji4y 2 —H TR F(Sartorius 22 7)); KQ5200DE ##
FEPE VAR (B L i A AR IR A F]) o

PRI X R (o B 2 ks e i LB, Ak
51 100481-200601; & fE: 99.9%, HHATAT T
) 5 AN AT IR SR IE SN BP; (R4S IRk 2y
(AR FRAE 4 HEFESY)s RIS A (N
[F] A P2 A SR i 4 HEREdh, FiRg A8 0.1 ) &JF
(it 4li, Fisher Scientific /A #]); K NBH4EK; VK
W R (43 M ali, R g T KU A6 2 i A B A PR A
) BERRAN (o M4l R T i M S Ak 225 )
2 HEEHR
2.1 BRI IR

A N Agilent Eclipse XDB-Cig(5 pm,
4.6 mm X250 mm); LUBE PR ¥ 52 i i (TG TR
2.72 g, 7K 700 mL ¥ f#, FHOKEEER Y pH {H %
4.1, JN/KZE 1000 mL, #£5))-Z1E(58 : 42) N sh
A B EA 254 nm; KRN 30 C; WE N
1.5 mL'min"'; #EREEA 20 pL. FIRHRBUL AR
FATHE =3 000, PRZSFaUE FAth 2% o 6 1) 73 5 2
BT E T -
2.2 RGUIE MR %

P B IUOR TR B 5 AR (R A oA Eth
o R B N 4-BRERENS, KB CON1,2-K
JE, 2R D RMERECR, 4 E NSRRI R ) XT R
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MhAE R, INZRES RS AR 25 ng-mL g
J5 T B % 25 g mL ! VAT -
2.3 RSV ) A%
231 JERZ) RS AR FURE 100 mg, &
fEVE MG € A4 10 mL B, Hif5.
232 BERFH MUARM, BREAAK, FEERI
YIRS (LA S TR 0.1 ), LIEE MG B2
£ 10 mL &b, #B5), e, BRI, A
WA TR, e K.
233 THEHEE B FXATT, BRECE AR
EEZ &), CEEEE A2 10 mL &,
), vER, EUSRMEW, RS
2.4 0 RSV ) A%
241 RN RRGVAT RS REURZERA AL B,
C.D 7% JFi %8 5 4% 5 mg, S VA MR )G & 2% 50 mL
B, VR I AT, B £ 2.5 mL,
& 10mL £fd, ImChEmBEE%E.
242 4 E XIBEIER AEERIURZS E I8
iRt 1T mg, OMEHEMEER S 100 mL 2l
o, EAMEE. FMEEDMAHR | mL, B
100 mL =, IMOEMBERZIERS], MEE
B EREW 5 mL, B 10 mL Bt N2 ERmRE
BRI ERRS), BE.
243 HEXEEHR HEEER “2.37 DR &
MR SA W 1 mL, B 100 mL &I, 2R
BZREZIE, B4, MEEW ERBER 1 mL, &
10 mL &, HOEmBERZE, %5, RS,
2.5 MEE

W AR RHA T, RG0S PR, X
Hh T TR BRI T IS 20 uL, VENRA S,
TSR it B, A bRk DL T AR T 5 20 44
o H B 6 BRSO R 24 T
2.6 JiEHER
2.6.1 RUHIBRAE R K28 UM I A RO AT
& YRR S H4F — R A RIR B R, 3R o)
B, LAMEMELL S/N=3 {E IR, S/N=10 1ERHE
&=}, A\ B. C. D, EfH R 5N 27.86, 28.52,
26.28, 31.96, 0.24 ng, &&= R 57K 91.53, 94.41,
99.61, 96.55, 0.47 ng.
2.6.2 MR RFL  FHI—RIVIKETR A B,
C. D, 4 ARSI A XTI SR B 3N 5,
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10, 20, 25, 30 ug'mL™"; BCHl— RFIKEN E &
Jo R R VAR, W FE 2330l 9 0,03, 0.04, 0.05, 0.10,
0.15 pg'mL ™. &H 20 pL VENBAR G, Wl5E
B A R THI AR, DA% % 0 FE R B R R A A
IR BN P AR S AR N £, THE 5 ANk
i A, B, C, D, E BIHTTFEAWITR: ¥=1.696 X
10'X=7.390X 10*, =0.999 4, ¥=1.270X10"X-1.523 X
10°,7=0.999 3, Y=1.126 X 10°X+8.333 X 10%,/=0.999 5,
Y=8.226 X 10*°X=2.272X 10*, 1=0.999 4, Y=1.126X
10°X+8.333 X 10%, r=0.999 5, Z%J5ii A\ Z4/i B. 2%
Jfi C. 25 D #I7E 5~30 pg-mL ™' LR 106 & B A4T,
Z4J E 7E 0.03~0.15 pg-mL™" W25 R B 1T,
2.63 FEEEHE R WA O IR A R
20 uL, HELHFE 6 Ik, WE 5 MAE AL B C.
D fl E g lg A, 5 RSD 4378 1.3%,
1.4%, 1.2%, 1.6%, 1.7%.

2.6.4 LREMRE  ZIiAN A R B RRE R
b B LA 70 R DG AR 5, ) ) R T A SR P AH G
PSR T e, 2 T I AT 300 5
ZIE R B LR

2.6.5 IR ERLE

2.6.5.1 REEINERIHIS FREURZEFL 100 mg,
B MEEAZE 10 mL &, 4, fEAft
WA A.

2.6.5.2 GRRAEIR WM A& REUIR R A
100 mg, 1 2 mol-L™" [ ERIR¥A W | mL, =i il
B 10 min, /il 2 mol-L™" [ A ALAMIA T A1 % pH
N 7.0, HHZEEAEZ 10mL &I, #25,
PE RN IR B,

2.6.5.3  BRGLAE IR WG & REUER R A
100 mg, Al 2 mol-L™" S AN AW 1 mL, iR
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N 7.0, BHZEERE 10mL 2+, #4,
TENBER SIE R Co

2.6.54 FEiRBERE B E A& REUR R
100 mg, MZME 3 mL %f#, T 90 C ikt
JHE Sh, B, MEER, HOEERZE 10 mL
wfF, A, E AR ER D.

2.6.5.5 AN WR W& FRECLR B A
100 mg, 1 30%id AMEIAE W 2 mL, Hil NRE
30 min, MMZBESRE 10mL &, #2, EAN
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2.8 FESIE
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R R A FIYER RN E 4R (n=9)
Tab. 1 The results of impurity A recovery test(n=9)

WE FEAENg IANE/pg WEE/ng BIUWE/% RSD/%

ik 0 0.400 0.391
Ji
% i 0 0.500 0.490 98.1 0.79
= 0 0.600 0.591
o i 0 0.400 0.378
Ko 0 0.500 0.490 96.9 0.81
S [ 0 0.600 0.589

F2 R BPHEREIEER®H=9)
Tab. 2 The results of impurity B recovery test(n=9)
W R/ IANE/pg MAE/MWg FEWE/% RSD/%

{lis 0 0.400 0.396
i o 0 0.500 0.498 99.3 0.98
= 0 0.600 0.596
o 1K 0 0.400 0.383
K 0 0.500 0.491 97.1 0.84
s 0 0.600 0.585

®3 R CPHEREINEER®H=9)
Tab. 3 The results of impurity C recovery test(n=9)

WE RAE/ng IANE/pg WEE/Mg BEWE/% RSD/%

(I8 0 0.400 0.387
E th 0 0.500 0.492 97.6 0.89
5 0 0.600 0.586
e o 1K 0 0.400 0.380
E|, B L 0 0.500 0.484 96.6 0.66
5 A ! Foom 0 0.600 0.588
D4 Cs 6

e F4 RF D THE R E LR 0=9)

t/min Tab. 4 The results of impurity D recovery test(n=9)
W R R/ A E/pg WAE/pg  FYCE/% RSD/%
£ i 0 0.400 0.382
1 i Ex 0 0.500 0.495 97.4 0.93
B = 0 0.600 0.587
2 3A 14 C5 6 7 151
PSS S Y S S— w1 0 0.400 0.379
1 1 2 2 4 4
0 5 0 5 0t/min 5 30 33 0 > &K 0 0.500 0.480 96.1 0.89
E - pB ¢ Al g Foow 0 0.600 0.586
aﬂf—ﬂM—L — £5 R ETHE KRN LER0=9)
0 5 10 15 20 .25 30 35 40 45 Tab. 5 The results of impurity E recovery test(n=9)
o . 3 R & 15 = B 9
1 BRI & £ SiE R M W )R EMmg MARE/Mmg WiEEMmg [FULE/% RSD/%
a—RWIR I b-BRRBIR VAW c— SR RBAR VA s d— 0 IR AR VAL 5 fic 0 0.80 0.766
e—SELBORTE: tOUHRE: e~ RGUEAMEEW: 1-fRFHA: 2~7 *er i 0 1.00 0.979 95.1 1.18
A6 DARRGH - Com 0 1.20 1.103
Fig. 1 Chromatogram of system suitability and destructive test
a—undamaged solution; b—sample destroyed by acid; c—sample destroyed o fic 0 0-80 0.751
by base; d—sample destroyed by heat; e—sample destroyed by oxidation; K 0 1.00 0.984 94.7 1.39
f-sample destroyed by light; g—system suitability solution; b 2 0 1.20 1.102

1-phenylbutazone; 2—7—unkown impurity.
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®6 HELHERMETLER

Tab. 6 The determination results of known related substances

SR /%

i
A B c D E
JEORE 1 - 0.058 0.001 0.003 -
JERE 2 - 0.031 0.004 0.001 -
JEOBL 3 0.003 0.010 0.002 - -
JEOBL 4 - - - - -
AR 1 - 1.937 0.003 0.006 -
WA 2 - 0.398 0.081 0.001 -
BEAKKR 3 0.073 0.502 0.009 - -
WA 4 - - - - -

Note: “~” were not detected.

®7T HERBERMELER

Tab.7 The determination results of unkown related substances

RFNAT/%
B i
1 2 3 4 5 6
R 1 - 0.001  0.001  0.001 - -
FB2 0 0.001  0.001  0.001  0.001  0.004  0.009
J5kL 3 - - - - - 0.001
JFkb4  0.002 0001  0.001 - - -
AT 1 - 0.183  0.045  0.181 - -
iR 2 0.006  0.005  0.002  0.002  0.008  0.057
WA 3 - - - - - 0.071
B 4 0.010  0.005  0.004 - L -
e =7 KRR
Note: “—” were not detected.

3.2 kel kst

K SN 2R AT AE i, DA EP Ao B e Bt
2, K PEKN 240 nm(Z% )l A~D)AT 280 nm(Z% )i
EYVRLI A I, % vE B A R R, Hovk:
EF— M PRI &R A~E. ABFFREIL 5
AN 5 S AR ZERA KT IR AL TE 254 nm AbAS B —
SEMBR B Ay B R, #UE$E 254 nm R
Bk
3.3 MHMEHEL

IR N E e N SRR VN = bt
FPi RS . R ERRA 5 FARRT Kt
TR, TS ORISR R RN AR S B 4> 1.5,
HAZARIR AT, B AR E35>4 000, V405 R 4T
T W%y ik M R AT
3.4 &) C e tEm s

TESEPR IRt B R R I, 280 C X R AV
TERHILF )G, BCE 6 h J5, 440 C HANHA D.
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[RIUE, %57 C e HE S v SR P AL
35 EhEAR

B EALARIATRE, ERELEF K
B, ZHEAHR AR KM, IR ZR A R
KIEME, B AR ZERMEE S ATECH), A
W= BN R, AR TR 5. Fit,
T2 SE B0 AT SR 2 AL AR 1 7 ke ) 2% bk it VA VR
3.6 JiEFE ORI H B

BE & 245 A I R R R, 7 v3d M FR AR
R A2 BTG, fEHE 258 2015 AR
Hrh, AR 2 R EARHEE A XY TR 3G T
ROUE MR . BB A R RS EA, W
AR B R R 2 A R b s RS
e o 1 B RENE AR R T AR ME R T e e At
P bR AT R AR A4 (0 TR A 1% 7 VR 1 R A
MW S aem, HEMS RGeS S Ok
FIRITHI SR, Hk, A8z etisirmg
SR JF ARSI T, 2 E A 0 BELE A v ] E
I s L hRkie b, HA el B@-AiE RS
Fa)FIZR 5T E(ER BRIK A %) ¥ AR — RF e
TS . AT AL TR RSN, ST
RIS A A KPR AR I T4, RE s S e
B b s 56 PR R SR BB AR ) ) B RN Ak o
KA o RT3 B AR I i 4 it 7 A 2%
(&P
3.7 AR e 45 R b

PRI JER A I BAT bR, RiEE
ARYFAT DL, A B SCHER T AR AL T AT DU
BRI R Tk, HAZ D5 iR R AN AR
Tbn 5 ANCRIZR . B A 5T HTR 7 A
DU HE TR LR 22 A8 JERORE B 03 A 1) 77 1R S i & SR T
B, 1% VR T DL RIORS I HE LR R s TR A B A il
FUE 5 ANERIZTR M ARF R, AR R A K
Rk A RIS 80R, RE i 2RI 7K,
HRBE . WHELE. 556, FERRF A AR50
B(4-FR IR BIMRIH S RN 0.4~1.9, X R
Py B AR 7= Aol S SR, R IS [F) A b SR
MR RIEAS A, T 7R PR 2 AN JE R A P T2 /R
S B (C,HsONa) i1k, C,HsONa fI4 /7 i, A
AL 2 N — I AR, b, TEHEAT
SERRAFRGEFE S, 8 E] C,HsONa H A B 5 [
KAER, /= —iR o A A ALEN, BRIk I 25
1S AN 2 R A e A AR 5 e LR R ) A TR
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B4-F R R/ ) o H HLE 2 82520 PR 35 (1) S 46
W, HRT B(4-F2 5 ORZR AN TE iy il R A 58
FEMEMIL R . HILHEW &R T ERE 2R B
WE R 2 — . WA TR, FEE T
ARSI m . AR RIS, 245 B I
BH S 2 U KA. CEEW TR,
A fe 22 R F 24 22 A T
3.8 NG

I DL B RS AL, AR B A A A
AR RGUE A, & NEREM R IR
s JERE K i 7 B, HAZ 7 13 T (R I s
TR R B v R & &l e, I Hazorik
RESE R, B Rohely, WEME, ft
B b A LR R R, i [E 2R R
i B PR A AR
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