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HE BHH: Z2MERFTRYTARDRFTRORNFTEE RFE BOR 2- PRAIKRK 3- FAKRK 4- 74
KR RKFRFTEESETHS &, Fik: RAAME#EE, &E4 A Aglient DB-FFAP £28 & 4% (30 m x 0.32
mm, 0.25 pm ), A28 A A2 58 (#4408 F 100 °C, 44 1 min, HA 5 °C -min” F8 £ 230 °C,%&H 5 min),
SOK W B F AL B (FID ), #A4F 28 B 270 °C, 40 B8 A 300 °C, A (N,) Ak A 1.0 mL - min™', 57k
10: 1,84 % 1 pl, GR: PR ORFTEB RFE KK 2- FRABKR 3- AR 4- FRIOK KFRT
B o 3 & K EAE 0.258~77.413.,0.223~66.953.0.237~71.137.,0.182~54.512., 0.263~78.863 ., 0.288~86.342
0.164~49.062.0.232~69.500 pg-mL' FEE A5 & A% ERRSMERIFHER X Z ML RH BT
0.999, -F 3 EDk £ 3 £ 95.5%~100.4% Z 18, Hon A XD RN ELER T TF)H B HRTEE KT
B BROK | 2- WARBOR 3- WAAEOR 4- FARIOR R W EBRF B, A0, L E 4 0.001%~0.026%
Gt ZA kTR TRFBRA XM R4,

KR AANE Ik R WER; W, RTES; RTE,; BOR; WK RYBRTE; AXYR

FESES:RI17 XERFRIGAD: A XERS:0254-1793 (2020 ) 01-0163-07
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Determination of related substances in benzoic acid by GC~

FU Meng, JIANG Yan, LIU Yan—yun, YUAN Yi,
CHEN Xiao-li, ZHOU Shu

( Hubei Institute for Drug Control, Wuhan 430075, China )

Abstract Objective: To establish a method for the determination of related substances ( methylbenzene,
phenylaldehyde, benzyl alcohol, biphenyl, 2—methyl biphenyl, 3—methyl biphenyl, 4—methyl biphenyl and benzyl
benzoate ) in benzoic acid. Methods: GC method was adopted. The determination was performed on capillary
column of Aglient DB-FFAP (30 m x 0.32 mm, 0.25 pm ) ; the detector was FID; inlet temperature was 270 C ;
the detector temperature was 300 “C ; the column temperature was programmed to start at 100 “C, maintained
for 1 min, and then rose to 230 °C at a rate of 5 °C * min ', maintained for 5 min; nitrogen ( 1.0 mL - min~ ) was
used as the carrying gas; the split ratio was 10 : 1; the injection volume was 1 pl. Results: Methylbenzene,

phenylaldehyde, benzyl alcohol, biphenyl, 2—methyl biphenyl, 3—methyl biphenyl, 4—methyl biphenyl and benzyl

* R GRS 5L O 2 AR HEME TTRIFSE R ( 2018Y046 )
H—1EH  Tel:(027)87705260; E-mail : 3972624 14@qq.com

AWy Had

| S |



| T T

164 -

——

LYo mREE

Chin .J Pharm Anal 2020,40(1) ‘ JPA

benzoate showed good linear relationships within the ranges of 0.258-77.413 pg - mL™", 0.223-66.953 pg - mL™',
0.237-71.137 pg - mL™", 0.182-54.512 pg - mL™', 0.263-78.863 pg - mL™"', 0.288-86.342 pg* mL™"', 0.164—
49.062 pg - mL ™" and 0.232-69.500 ug - mL™', respectively with the correlation coefficients of above 0.999. And

the average recoveries were 95.5%-100.4%. The determination results of the related substances showed that the

amounts of phenylaldehyde, benzyl alcohol, biphenyl, 2—methyl biphenyl, 3—methyl biphenyl, 4-methyl biphenyl

and benzyl benzoate in some samples were small with the range of 0.001%-0.026%. Conclusion: This method can

be used for the quality control of related substances in benzoic acid.

Keywords: GC; benzoic acid; methylbenzene ; phenylaldehyde ; benzyl alcohol; biphenyl; methyl biphenyl; benzyl

benzoate ; related substances
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P

AR H IR Tl A 5= 7 ik 2 M H R =R
AR, I AMNE A = 5P R K R LA AR
BRI R 40 WM& it b a5 51 A
FHOR R HI I R H s DL R OR 2 % T 4, H i
Mo 1) 77 o 1988 2Pk B AT, SCERREE A il oy ik
BRI (GC) R O (4 1 (HPLC )
et A AT R T AGII H  1~3 AN 2B AY, A
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LA 7890B AH (A5, M HF A XP205 H ¥
SR
1.2 24 5]

R R A FES 1) FK A, L5 1160701,
JRoRE 25, B 20 KA, it 5 1180103, Ji K
25), B 3T K B, it 5 170901, % kL), FE &
4] KB, it 5 170902, % kL), & 5() K C,
fit 5 B803148, fb 2= ik ), HE s 6 (- K D, it 5
1FKO0073, i#F F1 4R ) 5 o % v, N— — W 3L g
JHe ([ 24 4 A Ak 223X 50 A BR A AL #iE5 81007718,
Ay A gl ) s X BR 5. 2K (Dr. Ehrenstorfer GmbH,
5 30914, & 4 99.9% ), 7K HEE (v [ & 5 24
¥ 5E BF 98 e, L5 111650-201303, & 4 99.9 % ),
R (B 24 A A E I 5T e, it 190019-
201702, 7 & 99.8% ), Bk 7% ( Stanford Chemicals, It
5 BPB-081078, & 12 99.51% ), 2— H J£ Bk 2 ( TCI,
it 5 OESXH, 7 & 98.9% ), 3— B 3k Bk 2% (TCI, it
5 ONWVE, & H953% ), 4- H 3 B 2R (TCI, 4t 5
41LSKC, %1 98.4% ), A HI TR Tk ( Stanford Chemicals,
it5 BYB-577800, ¥ & 99.90% ).

2 FiEEER
2.1 EE&E

3R : Aglient DB-FFAP B4 HE (30 m x 0.32
mm, 0.25 um ) ; AR EIHIRE R 100 °CL,PR%F 1 min,
PLS C - min™ THEZE 230°C, 4£455F 5 min; PERE TR .
270 °C 3 F K HERT I A5 I - 300 °C 5 25 i i : 400
mLmin™'; EA M : 30 mL e min™'; 2 (N,) Ji:
1.OmL * min™ , 2N e 10 < 1, 3FRE R 1 ul,
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22 WA 25 mL B, I DMF SRR A 1 mL th 2y
221 RA X IR AL R ROGR A X IR R R % 20 mg BT, ORI AR A

AR R R ORI R 2- ORI 223 SHIFWR S HIERCN DMF,

3— HIREHRTS  4— HJRIBCTR R HHY R T 1) o i 2.3 RGUEHMEAE

2420 mg, T WAE A 29 3 mL N, N— — H 3 g
Jie (DMF ) 9 10 mL i HIEA , S50 DMF # il
B 1 mL P25 2 mg BOTR A X R SRR AE
TGRSR IR S 1.0 mL T 100 mL A,
DMF FilE B ZI R #2257, B AAE 1 mL HH 275 20 pg Y
TR X A S IR
222 GRS B 05 g KR e, B
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1. F 2& Cmethylbenzene ) 2. % Fl [ ( phenylaldehyde ) 3. & F! i ( benzyl alcohol ) 4. 2— F & Bt K (2—methyl biphenyl ) 5. 8% 7% ( biphenyl )
6. 3— HIJEELK ( 3—methyl biphenyl ) 7. 4— FIFEHEZE (4-methyl biphenyl ) 8. ZEH R ( benzyl benzoate )

a. DMF b, X} HB 5 ( solution of reference substances ) c. IR A ( sample solution )

E1 GC&ikE

Fig. 1 GC chromatograms

24 SVERFRFEE

G 2% 8 BUIR & 6 B8 A A 25 95,50, 100, 500,
1 000, 1 500 pL, 25 50 mL &, il DMF 7 B

BRI FEL), AR EH RO ~ ©, 1% Bk @A
PFREREMT . LAVRIE X (pg - mL™) SR AR , W THT AR
Y A B AT M, AR IR 1.
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Tab.1 Linear relationships of 8 compounds
a7 LV LRPETEE FE BT Jioalll S
(.compound ) ( regression equation ) ' (linear range )/ (pg*mL™")  (quantitative limit )/ng  ( detection limit ) /ng
12 ( methylbenzene ) Y=1.900X+0.193 1.000 0 0.258~77.413 0.3 0.09
HH! ( phenylaldehyde ) Y=1.677X+0.054 1.000 0 0.223~66.953 0.2 0.07
FEHIEE (benzyl alcohol ) Y=1.758X-0.028 0.999 5 0.237~71.137 0.2 0.08
I (biphenyl ) Y=2.374X+0.097 1.000 0 0.182~54.512 0.2 0.06
2— HIJEIBA ( 2-methyl biphenyl ) ¥=2.265X+0.060 1.000 0 0.263~78.863 0.3 0.09
3— HJEIKE ( 3—methyl biphenyl ) Y=2.333X+0.099 1.000 0 0.288~86.342 0.3 0.1
4— HIFEEH (4-methyl biphenyl ) ¥Y=2.348X+0.290 0.999 5 0.164~49.062 0.2 0.05
A H KT ( benzyl benzoate ) Y=1.858X+0.074 1.000 0 0.232~69.500 0.2 0.08

2.5 KRR e s TR

W 247 BT LR I ©H DMF 1% 904 B
PEREINE o 25 (50 LL 2R 3 Bsf, A AS I B
MFEME LR 10 B AR R . 255 1.
2.6 AEE AL

K s IR 1 pL, 3% “2.17 TR i
5, LIRS 6 UK, 10 55 (0 i &1 S e T R
S SR INAT FE R R R R IR 2— FHRIOR
3— HREIOR | 4- HREIDOR R H R R R ALY RSD
(n=6) 43 5 H}0.31%.0.26%.0.43%.0.23% . 0.24%
0.22%,0.29% . 0.28% , UL A5 ARG 25 B LA
27 RUEMAR

% WA MEHE WO 1L, 25 F0.8. 16,
24 h, #2017 TR (A SR HERE I R e SR i
P R e T R &5 SR A5 FE R R RS R 2- H

1 FLAE 24 h 9 B RSD 433l 4 1.0% ., 0.40% . 0.26% .
0.33%.0.23% . 0.33% . 0.26% , 1. B HIE W 78 24 h
FEALRFRRR A, 2K I EE W T FLZE 16 h INAY RSD
0.12% , ULIA HIR AR 16 h INFEAR e .
2.8 AL

4399 RG % R ERLEL 41 AR (45 170901 )
250.5 g, 3L o Oy ARIKANA “2.2.17 T F TR A %) 1A
iAW 0.20.0.25.0.30 mL, 4% 3 43, T4 50 DMF
T RE 2 25 mL, BPARAIS 5 3 A4S B ok B Y s
O B Y LN % Y L= I e s = M S 7S
W 2, RIS B B P R 3 AR D R 3y 7
95.5%~100.4% 2 [a], RSD £ 0.09%~0.98% 2 [a], i}
WA T IR R R4
2.9 R A AT I

B 6 HURES, # “2.2.27 TN )y kil & BEHA i A

FLICOR | 3— H BRI | 4- WK ORI IRN IR UG 9, 4% “2.17 TR (Ol S PRt R , 4520 L3 3.
F2 ORRREER
Tab.2 Results of recovery tests
o v Ak A IIREERTY ] i 2% _
( cjisufffld ) ( sfrj:i /g ( conlt;rf ) /g ( aigediug ( f:ujrflciug ( relojﬁzj 1% e Rsbre

2% (methylbenzene ) 0.5013 0 516.1 509.3 98.7 98.2 0.68
0.5103 0 516.1 502.8 97.4
0.5239 0 516.1 508.0 98.4
0.502 3 0 645.1 624.2 96.8 96.9 0.24
0.504 2 0 645.1 626.8 97.2
0.5116 0 645.1 624.2 96.8
0.504 9 0 774.1 763.9 98.7 98.4 0.36
0.5110 0 774.1 758.7 98.0
0.516 0 0 774.1 762.6 98.5
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F2(4)
sy gy s JA HUEE S AL Yo RSD/%
( compound ) (sample ) /g (content ) /ug (added ) /ug (found ) /pg (recovery ) /%
I ( phenylaldehyde ) 0.501 3 0 446.4 440.4 98.7 98.4 0.20
0.5103 0 446.4 4389 98.3
0.5239 0 446.4 4389 98.3
0.502 3 0 557.9 540.1 96.8 96.9 0.16
0.504 2 0 557.9 540.1 96.8
0.5116 0 557.9 541.6 97.1
0.504 9 0 669.5 659.1 98.4 98.3 0.47
0.5110 0 669.5 654.7 97.8
0.5160 0 669.5 660.6 98.7
TR 0.500 7 10 485.8 489.364 98.7 97.6 0.98
(benzyl alcohol ) 0.503 0 10 485.8 481.994 97.2
0.509 6 10 485.8 480.520 96.9
0.503 8 10 607.3 602.861 97.7 97.6 0.62
0.504 6 10 607.3 598.439 96.9
0.502 6 10 607.3 605.809 98.1
0.509 7 10 728.7 720.780 97.6 97.9 0.42
0.5010 10 7287 722254 97.8
0.507 0 10 728.7 726.676 98.4
2 F1 3 1B 2 ( 2-methyl 0.501 3 0 525.8 514.9 97.9 97.7 0.25
biphenyl) 05103 0 525.8 5127 975
0.5239 0 525.8 512.7 97.5
0.502 3 0 657.2 632.9 96.3 96.3 0.10
0.504 2 0 657.2 631.8 96.1
0.5116 0 657.2 632.9 96.3
0.504 9 0 788.6 773.0 98.0 97.7 0.50
0.5110 0 788.6 766.4 97.2
0.5160 0 788.6 773.0 98.0
I (biphenyl ) 0.5013 0 363.4 354.6 97.6 97.2 0.34
0.5103 0 363.4 3525 97.0
0.5239 0 363.4 352.5 97.0
0.502 3 0 4543 437.5 96.3 96.1 0.24
0.504 2 0 4543 435.4 95.8
0.5116 0 4543 436.4 96.1
0.504 9 0 545.1 532.9 97.8 97.4 0.41
0.5110 0 545.1 528.7 97.0
0.5160 0 545.1 531.9 97.6
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F2(%)
ey i it AT FIIFES s —
( c:f:ngoi%l(] ) ( sfrlf:i /g ( con:;f ) /g ( aj;]i]]ed iug ( f({))ujrjjipg ( r'e(fjfri 1% 1% Rsbrde
3— B 3L B 4 ( 3-methyl 0.5013 0 575.6 561.3 97.5 97.1 0.33
biphenyl ) 05103 0 575.6 558.1 97.0
0.5239 0 575.6 558.1 97.0
0.502 3 0 719.5 689.6 95.8 95.8 0.090
0.504 2 0 719.5 688.5 95.7
0.5116 0 719.5 689.6 95.8
0.504 9 0 863.4 841.4 97.4 97.2 0.52
0.5110 0 863.4 833.9 96.6
0.516 0 0 863.4 841.4 97.4
4- B LK 2K (4-methyl 0.501 3 10 327.1 327.3 97.1 96.8 0.32
biphenyl ) 05103 10 327.1 325.2 96.5
0.5239 10 327.1 326.2 96.8
0.502 3 10 408.9 400.4 95.6 95.5 0.16
0.504 2 10 408.9 399.3 95.3
0.5116 10 408.9 400.4 95.6
0.504 9 10 490.6 486.2 97.1 96.8 0.51
05110 10 490.6 481.9 96.3
0.516 0 10 490.6 486.2 97.1
R R IR (benzyl 0.500 7 0 521.9 522.723 100.2 99.8 0.41
benzoate ) 0.503 0 0 521.9 518.496 99.4
0.509 6 0 521.9 521.314 99.9
0.503 8 0 652.3 648.120 99.4 100.2 0.76
0.504 6 0 652.3 653.756 100.2
0.502 6 0 652.3 657.983 100.9
0.509 7 0 782.8 793.243 101.3 100.4 0.90
0.501 0 0 782.8 784.789 100.2
0.507 0 0 782.8 779.153 99.5
xR3I oMERFEEMRMNESER (%)
Tab.3 Results of related substances in 6 samples
AW (compound ) Fefh 1 FEfh 2 B 3 B 4 B S FEfi 6
('sample 1) (sample 2) ('sample 3 ) ('sample 4 ) (sample 5) ('sample 6 )
& ( methylbenzene ) ND ND ND ND ND ND
ZHIE phenylaldehyde ) 0.002 0.002 ND ND 0.002 ND
2K B ( benzyl alcohol ) 0.004 0.002 0.002 0.001 0.007 ND
156 ( biphenyl ) 0.002 0.001 ND ND 0.016 ND
2~ LI ( 2—methyl biphenyl ) 0.004 0.004 ND ND 0.002 ND
3— LI ( 3—methyl biphenyl ) 0.003 0.003 ND ND 0.026 ND
4— FBEHR (4-methyl biphenyl ) 0.003 0.003 0.002 0.002 0.013 ND
FIRTE ( benzyl benzoate ) 0.01 0.01 ND ND ND ND

H (note ): ND, A& (not detected )
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