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Determination of Bacterial Endotoxin in Glutamic Acid by Kinetic Chromogenic Assay

WANG Chong, XU Juntian, WANG Zuxuan, HOU Juan, HUA Xiaodong * ( Tianjin Institute for Drug Conirol, Tianjin
300070, China)

ABSTRACT ;:OBJECTIVE To establish a method for the quantitative detection of bacterial endotoxin in glutamic acid and verify its
feasibility. METHODS Verification test of the reliability of bacterial endotoxin standard curve, interference test of calcium ion buffer
and sodium ammonium hydrogen phosphate used in pre-treatment, and interference test of test product and additional endotoxin
recovery test were carried out in sequence by using limulus reagents from two manufacturers according to the standard of kinetic chromo-
genic assay in bacterial endotoxin inspection method ( General Chapter 1143 in Chinese Pharmacopoeia2020 Edition). A method for the
detection of bacterial endotoxin in glutamic acid was successfully established, and three batches of samples were quantitatively detected
by this method. RESULTS Glutamic acid was dissolved with sodium ammonium hydrogen phosphate together to the concentration of
20 mg - mL~", then diluted by calcium ion buffer to the concentration of 5 mg + mL™", which had no interference effects on bacterial
endotoxin test. The contents of endotoxin in three batches of samples were all lower than the limit of 12 EU - g", the RSD values were
all lower than 10% , and the endotoxin recovery rates were in the range of 50% to 200% , which met the requirements.

CONCLUSION The bacterial endotoxin test method established in this study can be used to detect the bacterial endotoxin in glutam-
ic acid and control its quality.

KEY WORDS: glutamic acid; active pharmaceutical ingredients ( API) ; bacterial endotoxin; kinetic chromogenic assay; quantitative
determination
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Rl AN AWHASREFEERFTRE G AN TERLIRER n=3
Tab.1 Reliability test results of standard curve from two manufacturers by kinetic chromogenic assay. n =3
Batch number Standard endotoxin concentration/ Mean reaction Measured endotoxin concentration/ RSD/ Recovery/
of LAL EU « mL~! time/s EU - mL~! % % "
2202230 Negative control >150 0 <0.01 - - 0.999
0.01 112 6 0.0109 5.76 109
0.1 695 0.085 4 4.23 85
1 386 1.050 4 1.19 105
10 226 10.201 3 0.42 102
P1042E Negative control >150 0 <0.01 - - 0.999
0.01 134 0 0.009 2 1.82 92
0.1 754 0.103 8 1.22 122
1 423 1.188 3 2.95 119
10 263 8.803 3 2.37 88
E: - - NEH
Note: — — Inapplicability.
W S AR T EU - mL AN AR TAE O BERLO BU - mL7 ', SEERSE R ILE 2, 58 1 2%

bR SR 21, B A 46t & FH M % W (PPC) |, PPC
TN TERRE N 0.5 EU - mL™', I EH4H

SRR R R S /N TR IR R ORE 2 % LB
N B R 5 G0 1 RO e T

AR A T R U R T e R (A 03) A [ (% ) = (PPC N R KE - NPC A
50% ~200% Z [, NPC N3 RWKE/NFRME  FHEE)/0.5 EU - mL™" x100% ~(3)
R2 THHETEFRATHRERER n=3
Tab. 2 Interference test results of calcium ion buffer. n=3
Batch number Dilution Spiked endotoxin concentration/ Average endotoxin concentration/ RSD/ Recovery/
of LAL factor EU - mL~! EU - mL~! % %
2202230 2 0 <0.01 . -
0.5 0.498 7 1.18 100
4 0 <0.01 - -
0.5 0.479 6 1.55 96
8 0 <0.01 - -
0.5 0.512 4 5.43 102
16 0 <0.01 - -
0.5 0.511 0.89 102
P1042E 2 0 <0.01 - -
0.5 0.553 2 1.85 111
4 0 <0.01 - -
0.5 0.584 1 2.34 117
8 0 <0.01 - -
0.5 0.659 9 2.03 132
16 0 <0.01 - -
0.5 0.636 6 1.64 127
W - - KB
Note: — — Inapplicability.
2.5 BRAHNE THIEHR 0,3 0.3 mL 73505 0.6.0.9.,1.35 & 1.5 mL §5
S8 B A B 5 A R BT WA Sy TR 29,3 000 ¢ < min 'L B0 S min, I
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Tab. 3 Interference test results of microcosmic salt tetrahydrate. n =3
Batch number P Dilution Spiked endotoxin concentration/ Average endotoxin concentration/ RSD/ Recovery/
of LAL /mg » mL ! factor EU - mL~! EU - mL-! % %
2202230 6.67 6 0 <0.01 - -
0.5 0.234 8 1.21 47
5 8 0 <0.01 - -
0.5 0.384 5 2.33 77
4.44 9 0 <0.01 - -
0.5 0.538 8 0.69 108
4 10 0 <0.01 - -
0.5 0.556 9 3.45 111
P1042E 6.67 6 0 <0.01 - -
0.5 0.274 4 5.23 55
5 8 0 <0.01 - -
0.5 0.472 2.54 94
4.44 9 0 <0.01 - -
0.5 0.5512 1.12 110
4 10 0 <0.01 - -
0.5 0.554 3 2.34 110
s - - RIEAL
Note: — — Inapplicability.
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3000 - OB 5 ming BUEIH W 0.4 mL 5
BET 7K 0.4 mL R4, B4 NPC, HCE 43 24 R VK B 47
A 2.5.2.22 2 mg - mL~" FRBEAEEUR R 8.9
B 10 £ BB 0.4 mL 5 1 EU - mL™ 454 N 75
RbriEm IR G, Bl PPC,PPC 4l TR N #5 2R K
JER0.5 EU - mL™" o 0 5 45 41 40 18 P9 7 2% vk B O
Fe 52 3 A IR, AR 50% ~200% Z[H], 4
UL 4,20 mg - mL ™ AR E RV R LASS B 2% 0P
PB4 f5 AL, RISk B A 5 mg - mL™" LR, K
PR N B R 5 A R SO TS T

min

Tab.4 Interference test results of glutamic acid. n =3
Batch number p Dilution Spiked endotoxin concentration/ Average endotoxin concentration/ RSD/ Recovery/
of LAL /mg + mL~! factor EU - mL~! EU - mL~! % %
2202230 2.5 8 0 <0.01 - -
0.5 0.394 4 1.12 79
2.22 9 0 <0.01 - -
0.5 0.534 5 2. 64 107
2 10 0 <0.01 - -
0.5 0.532 4.25 106
P1042E 2.5 8 0 <0.01 - -
0.5 0.487 1 1. 60 97
2.22 9 0 <0.01 - -
0.5 0.622 1 3.32 124
2 10 0 <0.01 - -
0.5 0.496 7 1.85 929
- - ARG
Note; — — Inapplicability.
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Tab. 5 Interference test results of spiked endotoxin. n =3

5 min , B0 |35 0. 4 mL 55 BET /K 0. 4 mL J&.4, B
i NPC, LA 45 S BRI e Ry 2.5 mg - mL™" | Fii
BEAEE O 8 A [a] Bk, 7 PR A &R 40 mg, H
4 EU - mL™" 405 N 8 R AR E S IR TR 2 mL B AR
BET 7k 2 mL, #| 45 PPC, PPC H 4 & N B & Wk ¥
H70.5 EU - mL™" o 05 45 41 40 B P9 2 3 OF
FRAF 3 IR ECE, N AE 50% ~200% Z 4],
ZERWAL S, AN B R BICRTE 50% ~200%
ZTR] AR ot A Ak 3 6 kb 2 TR B
Ew AR

Batch number p Dilution Spiked endotoxin concentration/ Average endotoxin concentration/ RSD/ Recovery/
of LAL /mg - mL ! factor EU - mL~! EU - mL~! % %
2202230 2.5 8 0 <0.01 - -
0.5 0.422°5 1.47 85
P1042E 2.5 8 0 <0.01 - -
0.5 0.512 7 1.83 103
T - - A
Note; — — Inapplicability.

2.8 R AR

Fi HR“2. 37 T rh Jy 3 T 48 R N R 2R A o
2, R Al ER R EOR . AR A AR 40 mg, fiTA
W R S 4% 4h 80 mg & BET /K 2 mL, I iE 30 s ¥
#20 mg + mL ™' R E R AT, BL 0.3 5 0.9 mL
BH S T2 sh IR 41,3 000 1+ min ™' B0 5 min, B
%W 0.4 mL 5 BET 7K 0. 4 mL &4, By NPC,

Ll R 2.5 mg - mL™ TR B KON 8
#6 SUGRLAUAFFLERMULR, n=3

i 79I R 0.4 mL 5 1 EU - mL™" 41 [ 4 3%
AR UEA U &, BI04 PPC, PPC R 4 N 75 &
WIS 0.5 EU - mL™" W5 4% 4140 B 9 7 R K
B 3 3 T IR . 3 S Al
PEATRIN . AR 6,3 #HEALKM S 2 MKW
Zha @ &R O, 3R R [l i R B TR
50% ~200% 2 [a), HEixX it 9 40 T8 N B 2R AG I {E 45
AINTREIBR , 75 5 HLE o

Tab. 6 Results of bacterial endotoxin content for three batches of test products. n =3

Batch number Lot number of the p Dilution Spiked endotoxin Average endotoxin concentration/ RSD/ Recovery/
of LAL test product /mg + mL~! factor concentration/EU » mL ! EU - mL~! % %
2202230 2403011 2.5 8 0 <0.01 N N
0.5 0.505 1 0.88 101
2403012 2.5 8 0 <0.01 - -
0.5 0.525 6 0.55 105
2403013 2.5 8 0 <0.01 - -
0.5 0.514 2 1.47 103
P1042E 2403011 2.5 8 0 <0.01 - -
0.5 0.663 5 1.36 133
2403012 2.5 8 0 <0.01 - -
0.5 0.6357 2.17 127
2403013 2.5 8 0 <0.01 - -
0.5 0.61 1.67 122
W - - B
Note; — — Inapplicability.
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