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e, (Oi%HE: Waters Symmetry C,g 7 (250 mm x 4.6 mm, 5um) ; WM. HEE -0.1%
BV (3:97) 5 WiE: 0.9 mL/min; A 30 °C; #FFEARR: 20 uL; RUEK
210 nm, R LT MEPT R, O RECRAZR YRR A G H, TR, &
MR I R AR T B 43 9 5.925~59.251 pg/mL (7=0.999 6 ) . 6.210~62.100 pg/mlL
(r=0.999 7) . 5.110~8 516.000 pug/mL (7=0.999 9) ; T ZFRHFIC R HYF 1 [l R
4393 100.92% ( RSD=0.86% ) #1105.89% (RSD=2.99% ) (n=9) . & ZHiEL
JEPEE . REUE S  MEREELE, AT T R R IR S .
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Determination of related substances in gluaric anhydride by HPLC
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[ Abstract] Objective To establish a method for the determination of related
substances in glutaric anhydride by HPLC. Methods The HPLC method was performed
on a Waters Symmetry C,; column (250 mmx4.6 mm, 5 pm) with mobile phase of
methanol-0.1% phosphoric acid solution (3 : 97) at a flow rate of 0.9 mL/min, the column
temperature was 30 °C, the injection volume was 20 pL, and the detection wavelength
was set at 210 nm. Results Succinic acid, adipic acid and unknown impurities in glutaric
anhydride can be effectively detected. The linear range was 5.925-59.251 pg/mL for succinic
acid (=0.999 6), 6.210-62.100 pg/mL for adipic acid (#=0.999 7), and 5.110-8 516.000 pg/mL
for glutaric acid (#=0.999 9). The average recoveries of succinic acid and adipic acid were
100.92% (RSD=0.86%) and 105.89% (RSD=2.99%) (n=9), respectively. Conclusion The
method has strong specificity, high sensitivity and good accuracy, and can be used for the

related substances determination of glutaric anhydride.
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Fr il ( 52 [E Waters 23 7] ) 5 XS205 DU %Y H 5~
ST RAE i EHEEE) - FERIZ A H])
1.2 FEHRSIKF

R (EXMWECHAAL T, it
20180203, 20180228, 20180306, 20180512) ;
T (#t5: L6BOR19, 4l 98.95% ) Fic, —
g (Hit*: LH4OR97, 4lifE. 99.84% ) Mg H bt
A RBBHEARAR B (egst, EZ5ENR
AR IRAR ) 5 HEE (fglal, K
PHERHEARATR] ) 5 KA Gk,

2 TEEHER

2.1 ‘wEiEEH

@ % fE . Waters Symmetry C,, #F
(250 mm x 4.6 mm, 5pum); sl FEE -0.1%
BRI (3:97) 5 Jiik: 0.9 mL/min; FEi:
30 °C, PR 20 pL; KEIEE : 210 nm.
22 AiEHFIE
221 STBRIER

T TR AIE RS2 30 mg, R
B [F— 50 mL S, MK A R 2 20
FEAT, AR RN BRI AV RS % e OGS R I
W 1 mL, & 50 mL &Y, AKGREZIE, 7
5], AR IR ST
222 KSR

HURE 5L 24 80 mg, FEHEFRAE , B 10 mL i,
IKEWIMBEEZIE, #5), FEIRXN 80 min
Jei s VB
223 ME Iy kAR

i 2 UG VAT S o BRI, il
AWAHETEN, e O35 R 2 20 min, HEAAE
W EGEE R IA ST 8., & R iR —
H kg, HAMREITE, TR, & Ry
AT 0.15%, FHoAhERA~ 2% B i AU — Ak kit
BT 0.5%, A2t s A gt 1.0%,
2.3 FHEFWIE
231 FEMEIKE

R AR (KD 20 uL, ARG
WA, o EIEE, G5ERFRM, A RIS
AP E T T AE% BRI S A
(TR, & M R 431294 0.016,
0.017, 8.300 mg/mL) 20 pL, 7¥ A AHEIE(L,
oS EAEE, PR T . IR .
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o R, PRS2 R 4.496, 5.815, 9.270 min,
TR A i U T 5 2 B 2 [R] S 2k o 5 g2 [
SR RAF . BARULIA 1,
232 MK ERFR

K% I PE & WA (T RV B
8.516 mg/mL ) 1 mL JZ% Xt R Sh IV 45 (T 1R
WM 0.593 mg/ml, C FRHSE N 0.621 mg/mL )
5mL, E[A— 50 mL &=, HKRBEZEZE,
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Figure 1. HPLC chromatogram
ErACEAEN; BOARMERSER; 1T 28 2828 3.8 AReER,
O3 BIRGE B w HUERME 1~7 S5 0 W R 2R e 233 AR EIRE

WA, LRPEN W B, i “2.17 TR s &kt
e, Gl EigE. DIRE (X, pe/ml) M
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Table 1. The linear equations, linear ranges,
and correlation coefficients of each component

Hor AT ro AMEER (pg/ml)

TR Y=1006.0X+626.13 0.999 6 5.925~59.251
KR Y=1097.5X+4078.3 0.999 9
O R Y=1141.9X-436.18 0.999 7

5.110~8 516.000
6.210~62.100

K% B 2327 U1 N L4 5 R
(T U JE N 11.850 ug/mL., C WU E Ny
12.420 pg/mL. % = PR ¥ £ 5 34.064 pg/mL )
20 pL, % “2.17 BRI e, Lk
HFE 6 X, il AR, RtES T R,
TR AN TR TR RSD 435 R 1.42%,1.82%,
1.48% (n=6) , SiRKIUEHER L RS,
2.3.4 T ZFRAKW] FRIX I

FBOGT R S VR B AR v, A K R R
il A RV BE PR, 4% “2.17 BT A A
AT E, R, DMEME L 10 ¢ 1 B
FE R BEAE e R, SR T R, &=
MR, RN E fe BRI FE 43y 5.925, 6.210,
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5.110 pg/mL, 43 5 AR 25 T A3 5 o A vk FE Y
0.074%, 0.078%, 0.064%. & & PRI ELEIEEE
6, T, &R, JR_MEMM RSD 573
B 2.61%, 3.28%, 1.46% (n=6) . LI{z M1t
2970 3+ 1 P RORE SR EEVE ARG INRR , 45515 T =
e, O R SRR IRV 4N 1777,
1.863, 1.533 pg/ml, 437l A 24 T R AR v B
) 0.022%, 0.023%, 0.019%.
235 EDKFRRXE

BUL —RREF (Ht5. 20180512, T —MR&H
H0.047%, C_FREHEHN 0.027% ) 2 80 mg, Ik
9y, KB E, KE 91 10 mLEHH, KE
RO IR A (T 28R . © RN
0.080. 0.081 mg/mL) 1.0, 1.5, 2.0 mL % 3 f}},
B iR 9N 10 mL s, UK E IR 2 Z
BE, FBA), N 80 min i, ME M HER b A
Wo $% “2.17 WUF s & ai i, (WA
FEXT IR, bR R A, DAUAEE S A
PR R, SR T R R A [
e 243 91 100.92% ( RSD=0.86% ) Fi1 105.89%
(RSD=2.99%) (n=9) . ZHREKH, T MKk
O R ISR AT
23.6 FH MG PR EEIXE

i 227 WUT Jy il 25 0k BRI v e it
W, PSR RCEATECR 6 0y, F 217 TR
CREAFIEATINE . 6 AR R T RN Y
{H°M 0.052%, $2%4 0.012%, © _FR¥IARKH,
R ARF R B 0.31%, RSD H 5.16%
(n=6) , MRS B K 0.45%, RSD K 3.56%
(n=6) . ERFWZTIEEEMERL

FEAG, AR REARBE, RAAR
AL E A OB, 2 AT E 6 1,
HE R HE RIS 12 Gy P, 12 RS,
T R A RN 0.052%, B2 M 0.014%,
C B ARKH, R AMPAS S EE N
0.31%, RSD N 4.52% (n=12) , HAF&EY
{8 0.44%, RSD Jy 4.32% (n=12) . 45 B4
27 B 2 B AT
2.3.7 FET MR

Fie “2.27 TR 5kl nt Bt v S
W, Al TFEHEE 0, 2, 4, 6, 8, 10, 12,
18, 24 h £ 3EFE 20 pl., ISR EGE R, %50
ot VA VR U TET R P 725 A 1 0 ARG 3 Bt VA YR 2 o 5
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ARARIE Ol X IR SRR IR TS 24 h, T
TR TH AL RSD 9 2.95% (n=9) , C R
1B RSD J 4.18% (n=9 ) . M3 5 i Wl AE = i
THCE 24 h, DR, TR EREN
0.055%, 74 0.013%, & KA K BAZREI(E N
0.31%, RSD 4 3.23%( n=9 ), 2% JEIAME 1 0.47%,
RSD }32.13% (n=9 ) . 255 MR Shia v S At
AR SR T ACE 24 h RUE
2.3.8 @I

K& BUIAR S AW (T 2R, oW
KR R E 4 29 0.016, 0.017, 8.300 mg/
ml) 20 puL, # “2.17 T AR TR, 4
I (2 FE SR RS —0.1% SRR Y LA (2 : 98~
4:96) . i # (0.85~095 mL/min) KX # &
(28~32 C), BEA IR Z MR/ NV B B (
TR S G AR AL B Ay B ), YIREE A
GYES, RUIATTILm M R AT
2.3.9 HIRA Ik TRk

B il (13 S VR, B S AN ) 5O e [
HERES T, 58I I8 5 Ak I R
RIEFI] . S5 SRR, TR TRREFAER IR S R
N 80 min Ji7, SRR A REMESE AL I R
RIEE WA 2, ik, A S s e S
TEZ IR 80 min J5 FEHERESMT

2 K BRI L A I ZEE RO S N e [ 2 22
Table 2. Investigation of reaction time for the
conversion of glutaric anhydride to glutaric acid

SR E] (min) - SRR (%) B (%)
0 27.65 71.91
20 2.55 96.99
40 0.33 99.22
60 0.05 99.50
80 0 99.54

2.4 FHmilE

S 4 HESC RIS, 4 2.2 WUR
B A ARSI, FE 217 R @i Sk T
W, R B0 % S A, e bR DA UG T R
WETIR., M &R, FRmAIE—kikit
B E R, R 3,

HRIGFEA M ELE R, 2% ICH Q3A #5535
ZeITAE R, NG T R O R R
FREESA R 0.15% , 1% —FRIEFA X 5 PR IE L E R -
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HeAMRETE, T M C RIS 0.15%,
Hofth B Z= T4 T AU — b AR A 0.5%,
A 2= AT 1.0%.

=3 HERMNELER (%, n=4)
Table 3. Determination results of
the samples (%, n=4)

s Eiine2

20180203 20180228 20180306 20180512
TR 0.03 0.05 0.04 0.05
o R Kbl KRR KA 0.03
RARARHMPL: 039 0.40 0.40 0.31
SRR 0.47 0.50 0.50 0.39
3 itig

KRBV, Thm sl b L ]
YRS S A GIEAT 0T, R B AU LT R s
B SRR P R BT AR R R R, R,
A i i LAAS FHAR 78 LAH L), ol o A s i) 45
FEVER T AT & IR A — R LR,
ITEALELRIIE C R 5124 B B KT 1.5,
A S A T B —0.1% BERRIA W L] .
DAKAEIR, B ARy 12 B R T L 2% o o o8 i
R, RE RN AR R A 2 R B

257 A R UEFIRE S e 25 R R B, AR S
7 HPLC 0058 1% — R R R ik, &
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BRI A Do R, 2 vkt ml T Hofl =
iR T R . © SRR RRAINE . AT
ik HP i e ) 5 IR R i, ARG A
KRR P RLE T 2 A, AR 2 i
SIS, KR T 2% AR SR S RN ) T ARk
(XU , 12 3 G T A i s ) 1 — R I 1) 7 i I
i, ORI R A% I S AR A T ORI,
R N SR A 28 B TR S s T SR
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