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Simultaneous Determination of Four Pigments in Phenylbutazone Tablets by HPLC
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Abstract: Objective
four artificially synthetic pigments (carmine red,lemon yellow,amaranth red,and temptations red aluminum lake) in Phenylbutazone
Tablets. Methods

phase was methanol — 0.02 mol / L ammonium acetate solution (gradient elution),the flow rate was 1.0 mL / min,the detection

To establish a high — performance liquid chromatography (HPLC) method for simultaneous determination of
The chromatographic column was Waters Symmetry Shield C, column (250 mm X 4.6 mm,5 pm),the mobile
wavelength was 254 nm,the column temperature was 35 “C,and the injection volume was 10 plL. Results The linear range of
carmine red,lemon yellow,amaranth red,and temptations red aluminum lake was 0.05 — 2.00 pg / mL (r = 0.999 6,n = 7). The
limit of detection was 0.02 pg / mL,and the limit of quantification was 0.05 pg / mL. The RSDs of the precision, stability, and
repeatability test results were all lower than 1.5%. The average recoveries of carmine red, lemon yellow, amaranth red, and
temptations red aluminum lake were 98. 67%,97. 96%,99. 65%,and 99. 72%,with RSDs of 1.09%,2.32%,1. 50%,and 2. 14% (n = 6),
respectively. The pigment components detected in eight batches of samples were consistent with the labeled pigment components,with
a content of 3.77 — 40.56 mg / kg. Conclusion The established method has high accuracy,strong specificity,and high sensitivity,
which can be used for the simultaneous determination of various artificially synthetic pigments in Phenylbutazone Tablets.
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W 5E 77 5 22 A B T4 s - 100 AR I I 2
BN IHNELT AP WL B R e N TA M
o F A8 P R B RS G A 2R A R
il 14 (EAE 25 R AR TP JEAH SR AR S h S %
(EMZ B R &858 e H s )
(GB 2760 — 2024 ) 12071 2020 4 AR ¢ v [ 25 # (pu s ) )
BFF 5% 9303 (o 2 A e s S B L2 SR D R T A W
X AR HEAT R AL B ST T R BRI E AR FR AN AR
T AR E S BEI HPLC B  BRE IR .

1 XFE5RH

1.1 {¢z%

LC — 20A 7Y Z 80 AH (43542 ( H AR Shimadzu 23 7] ) 5
XS105DU BYHL F K- CRE EE 4 0. 01 mg) , XPR26 / A I
TR K FE 9 0. 005 mg) , S220 4 1% B i (A X pH ks
B +0.002), #10 H Hit Mettler Toledo A ) ; HWS — 24
AU B R K I AR (i —TE R AR A FR 2 A T #E
H1F N 1000 W, TH R B iR E R + 0.5 °C) ;SHB - 1
T2 8 (IR S R A A BR AR, DI 180 W) 5
Milli — Q YR 2l7K il 25 2 5t (36 [ Millipore A7) )

1.2 X%

PRZENS AR i (8 4L, 45 S1 — S8, #LA% S & Fr
0. 1 ) {5 B UL 154945 0 6 B & (41645 € 17138000,
B 90. 0% ) , T SR L1 R (L5 A €17048000, 7
18N 87. 0%) , I g 21 X%t B8 & (FiE5 2 €10148500, 1% &=
81, 0%) , 75 B AT 40 2 3 X R i (41524 € 16284000,
N 70.0%) , YT B 1% [F Dr. Ehrenstorfer GmbH 2
Al B s al PR Ll V2K AR VB R LR
PRk 341 S o A 4l , JK SRR 4K

®1 BEREERES

Tab.1 Information of Phenylbutazone Tablets samples

Y5 A 5

SI R IARA A (F ) 25 e A TR 3) 16052621
S2 AF—2H L IR A FRAE) 20150903
S3 Wy gh Ak By A FRA G 160202

S4 RS2 LA TR F) 1606007
S5 HRZHHLARAS 20160803
S6  JrEHI 25 (& H) A TR E) 15080201
ST WA B A PR AR ) 1508434 - 3
S8 WL KR 2H LA FRAF) 160601

2 AEEER
2.1 BiEEH

{4, 1% #F . Waters Symmetry Shield C g £ (250 mm x
4.6 mm,5 pm) ;G sHAH : HEE(A) - 0. 02 mol / L 1R %%

VEWL(B) , BAREVEE (0 ~ 3 min B 5%A — 35%A,3 ~ 10 min
A} 35%A — 100%A , 10 ~ 21 min B} 100%A — 5%A) ; i
o 1.0 mL/ min; K5I P% K : 254 nm; AE7R <35 C #EAE
H:10 pl,
2.2 AREHE

TR A X HE S VS W - 43  BBORY 168 # 75 J 4 4R (B 0
TSR LT MK 21 0T R 2538 i RS SRR A, K il g B
HHRIE /510 4. 00 wg / mL () B — 3 B SR Bk
4 T B — X R A B RS PR, I T v
A1 4. 00 g / mL BYTRA X HR AT

P A AT BURE B (G5 S1 - S8) 10 J, I 4lifkk
50 mL 3 UK A TG H T A L A SR B Sl T T JBURE i 725
VTS TIFS LA £ U €8 38 R b T 76 FF i i W b
A1 mol / LEEFRYS W) , INAF 1 BRI pH 2 6, It =
60 °C, B 1 g WM H , I/ 7K R ok bR 1380 AR it 75
W B A 20, DL G3 RS- g, FH 60 “CoK (pH 4) 3k
W3~ SR, BRI b, OB - &K - KIRBH
AR 3 ~ 5 R 20 38 50 A F W, WSO A RO, Jin 2, TR
ML ZERZIET KB IR EAE S5 mL, 40. 45 pm
LB RS I, B, RIS

POES B S A R IR B B R A S 19 10 R R
(G5 R S1) P B, B oK 2 g, RS PR, 50 mL
i, oK oA e = 20 R, R4S

R A ok R 75 9 < B 4l Ak 7K 50 mL, [ I A R 1
pH 2 6”2, ¢ Ui i VA il 5 7 vk il 2%, B4 .
2.3 HiEFEEE

LB AMEIEG o B 2. 2 00 R IR R IR A LAt
T2 VA TR B M X B S VA TR AT L 4 2. 1IN ik A
PRI 5 o 28 SRR A R IR SA IR IS T 4R N T A
B2 A 43 B R, FLRAMEX BT PR LA 1

LRPE e R L RSB R E 2. 2 0 F AP i
FRLTE TSR LT IR £ IR A 6T BE AV T o, iK%
9 i RE L 0T vk BE 43 il o4 0. 05, 0. 10, 0. 30, 0. 50,
1. 00, 1. 50,2. 00 g/ mL f) R 5 £k M ¢ 52 2% 58V W, 4%
2. VIR i SRR A2, LA S (X, g / mL) A
B AR TR CY) AR RIS T2 [R5 AT R
iR AR RN L AN O S AN = o 2 )
Y =29431.78 X4 — 137.040 7(r = 0.999 8,n = 7),
Yy =25628.94 X5 — 130.9353(r=0.999 6,n=17),
Yy =23 100.24 Xy — 219.078 3(r=0.999 7,0 =7) ,
Yy =28 996. 13 X 4 — 60.955 14(r=0.999 6,n =7) %%
R AR N TG R Y R B AE 0,05 ~
2. 00 pg / mL Y Py 5 i AR O R R AT

0 PR 55 5 e PR 4 B 2. 2 300 YR A %) B VA TR
1, K B GO R R R B 43 S R 2. 00, 1. 00,
0.20,0. 05 pg / mL i R FNRA X SIS 32 130T
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Al mAU A/ mAU CTE SR VEREI A2 , LAE MR EL (S 7 N) A 3 1 10 5 (14 5 22
“° 1 0 3 VR T 43 A A ARG R A J B S5 SR 4 PN T A i 3
20 ’—/JULJL 20 [L ARSI FR Y247 0. 02 wg / mL, 7€ BRI 0. 05 g / mLo
o o W IR A IR 2. 2350 R A e IR S
R Cor e T L2 VIR R AR R S AR I A 6 UK, T SR U I
/AU A/ mAU I 45 JLTR G 0T JR S VAT v 4 P N T £ 22 6 T R
" 40 3 RSD¥J/NT0.53%(n = 6) , F WL ARG 2 B AT
0 T FE PR - BURE i (405 R ST — S8)id i, 42 2. 2101
. J ) 2 I A AR R, 35 TS 0,4,8,12,24 h
CTTE R s e T T s e e R 2L LT R i A R R A, 3 S 1 AR 45 R 4
¢ b N T4 0 R W AL RSD 349/ T 1.36% (n = 5), %
0 ! 0 , I T P VR A 2 TR T U 24 h AR M R AT
. . ﬁ A PERYS  URES (S5- ST - S8)idi i, AT 6407, 1%
2. 250N R A A AR He 2. 10T R SR A R
O e i e U LSRG, RS R AR AP A T AR AR
E F Y RSDI/INT 1. 00%(n = 6) , R 1L HEETER I
A 1Al 3 A1 Al TIRE ISR - B 2. 2350 Pt R TGS 1, )
v " : SN 2. 2300 1R A %ok I 5 7, A 4 L T
20 2 {\ ZREWE 24 0. 40,0. 50,0. 60 g/ mL B HER 5
0 — L R BRI EETAT 20y 4% 2. 1T SR R
o 40 ° cr 4H e FE VSRR, THEE A B R T e 25 SR L 2 2.
A/ mAU A/ mAU MR - B 2. 20T IR A IR SRS 1, 3402, 130
40 40 TGS SRIEAREIE 4 EEANFH( £ 0. 1 mL/ min) |
" 0 AR+ 5 °C) A [F BS54 [ Agilent Zorbax SB
Cis M (250 mm x 4.6 mm,5 pm) , Waters XBridge C4
T 3 g s e ™ T Ty T T e ™ (250mm x4, 6 mm,5 wm), Welch Xtimate C g#E(250 mm X
I J

4.6 mm,5 pwm) [XFIE G5 A 52 45 3 8w T A ek
A S (TR A X R U W TP R el RS B K,
FE T 0 F M R AT
2.4 HMmEFENE

B8 HEFE i (45 S1 — S8) & idi 1w, 43 4% 2. 2 Wi
7 B A& L SRR, 5 2. 1 TR B A R R R
TE SR TR, Fe AMAR IR T SRR i B i A5 AR S LA S R
Bk bR AN TA AR RS,
R2 MERKRBER(n=6)

Tab.2 Results of the recovery test (n = 6)

LA 20 R4 3. MiEa 4. FRaBéen
A BASERER B - L EX&EER(%H5 ST - S8)
Jo PR R b iR
B1 SHHEeIEE
1. Lemon yellow 2. Amaranth red 3.Carmine red 4. Temptations red
aluminum lake
A. Mixed reference solution B — I.Test solution (numbers S1 — S8)
J. Negative reference solution

Fig.1 HPLC chromatograms

AmNE (pg/mL) MAFF (ug/ mL) & (%) X(%) RSD(%)
A B C D A B C D A B C D A B €C D A B C D
0.61 0.60 0.59 0.62 0.60 0.59 0.58 0.61 98.36 98.33 98.31  98.39
0.61 0.60 0.59 0.62 0.59 0.60 0.58 0.62 96.72 100.00 98.31 100.00
0.51 0.50 0.49 0.52 0.50 0.49 0.49 0.52 98.04 98.00 100.00 100.00
0.51 0.50 0.49 0.52 0.52 0.51 0.48 0.53 101.96 102.00 97.96 101.92 97.96 9972 98.67 99.65 232 214 1.09 1.50
0.41 0.40 0.39 0.42 0.40 0.39 0.38 0.42 97.56 97.50 97.44 100.00
0.41 0.40 0.39 0.42 0.39 0.41 0.39 0.41 95.12 102.50 100.00 97.62

AN BAFAa s E R, CAHMAEL,D ALK,

Note: A refers to lemon yellow,B refers to temptations red aluminum lake,C refers to carmine red,and D refers to amaranth red.
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K3 HRPTIMATIEHERAENESR (ng/kg,n=2)
Tab.3 Results of the content determination of four artificially

synthetic pigments in samples (mg / kg,n = 2)

By HEeE  NREE NALE|%F HEdE NREL NRLE

SI Mmfks TR g4 34.18 | S4 AEE O HEE 40.56

9 FAu Hau 21,42 | S5 MARs4 MRss 35.61
BER BER S6 AR MAsL 40,33

3 HE4 g 3.77 | ST MR mRss 312
(RR%)  (RAR) S8 AN JAMRL 40.49
TR g 41 R 22 36. 02

3 Tt

3.1 KRR E

WG 5 - 0.02 mol / L ZRE VW
B — 0. 05 mol / L LRI WA T EE — 0. 02 mol / L &R
BV, 45 59 0. 02 mol / L 2R EE V WAE M I sl AH B ()
BRIV W IE S oy 8 B8 B4 A i LA M SR04 Sk ik
BlIAH o G 25 5% 5 B PR M0 R B VR 8 2 oy =X, 5 SR B
0%, 1 ] SN 11 S YA = I o= U1 B e 3 4
VPR P 7 2 R R B S G I 2% (DAD) F
250 ~ 400 nm K 785 Bl X 4 R0 28 B HEA T4, 45
SR ARSI T 254 nm P AR R 34T, BB 254 nm
YE ARSI K o
3.2 BRAEGEAMMEBESHRIBELRAFTAR

S LA it v, ARSI €2 36 153 34 S bron R oy
AAF , AFETEAR A I G I AT 6 LA b R s i €2
R NHASLL, &R 31.22 ~ 40. 49 mg / kg, 1 #HERE M Y
TSI A ER LT AN (T, L HERE S A R N (6 2y ig
B HURE I T SR AT (B ) AR IR 4L 2 Fh (B 3%,
WIEME— T HEEE S B I R rpARiE 790, T
THHROER.
3.3 BREGEEFAMEBRNLENE

PRI 8 IR Y7 ok B AR R, A i E K
2 i W B R Rt BT AT A 70N ]
A —E T A AR TR S N 2 X AT R i
P b & B O vk B — o T, R S Ak A
1%, B ML AT R AL Ge A T2 20, A A T2 20
T B A AR WA R 1T 2 11 LR RR 5 A I o A )
SCHR[22 - 241, D B IR SR MRS 2 58
K, H ARG LA AR A J5 27 A= B AT 58 ZU B0 14 1
Y5 o BT U IS 28 X0 DR A A R B+ B S I 34, ik
RN B I R B AR AR — 2D .
3.4 BRPHRMEBERENMNEE

ARG 225 1 5 s 0 700 1 4 FH s v AR RR B
AT EZR 0 & EVE F AT # 0. 04 ~ 0. 50 g / kg, 0
H210.025~1.00 g/ kg, AR L 0.01 ~0.50 g/ kg, 5
RLLERATED. 019 ~ 0. 10 g / kgo 22 3 1T UL, 8 HHLAE

N LA MR R RARLL | DESRLLFIIF 2L R (0 3

(RS il 3. 77 ~ 40. 56 mg / kg, R R 1065, N T4

AR A —E R, WV/INRE 1 SREL Y R A

910 g/ kg, 24 N TS (05 FREE TC A R E L Al

X AR 28 80 m) #) F 1h) ETR R, 24 IR

Jn e 2R S AR AL BA TR XU, i e = AL

P, AR RS G G B TSR E R

3.5 FEEM
AT ST T R R MR R BB R, 3

THEA R b Z2 i T8 U6 3R 5 A [R]
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