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Establishment of a Quantitative Determination Method for Bacterial Endotoxin in Insoluble

Lentinan Aseptic API
DING Susu,YE Chanjuan,YAO Jingjing,Ll Yiyun
(Yangzhou Center for Food and Drug Control,Yangzhou, Jiangsu,China 225000)
Abstract: Objective

lentinan aseptic active pharmaceutical ingredients (API). Methods

To establish a kinetic turbidimetric assay for quantitative determination of bacterial endotoxin in the insoluble
According to the requirements of bacterial endotoxin test of
general rule 1143 in the Chinese Pharmacopoeia (2020 Edition, Volume IV ), standard curves for bacterial endotoxin test were
established. The mass concentration range of samples was determined through the interference test,and the recovery rate of bacterial
endotoxin in samples dissolved by the grinding method was investigated. Results There was no interference when the mass
concentration of lentinan was not more than 2.500 0 g/ mL. The recovery rate of bacterial endotoxin in samples dissolved by the
grinding method was in the range of 50% - 200%, and the content of bacterial endotoxin in samples could be quantitatively
determined. Conclusion The kinetic turbidimetric assay can be used for the quantitative determination of bacterial endotoxin in the
lentinan aseptic APIL. The grinding method is easy to operate and has no effect on the biological activity of bacterial endotoxin.
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U] 1143 20 B P9 25 AR A T L7078 - 81 St A g 2 B T B
JEOR 2 i A A R P B R EAT T sh A A A Ty kA
WF5E, [ 2 558 T RS v 0 e i 1) T B B I fie R
SRIZE R Sh A R AR UEA T AN N B R A A SRR
it BAHGE T
1 XE5RE
1.1 {4z8

VERSA max B filff b A ( £ 5 7 T4 < Ll >
A BRZA ] ) 5 XS205DU AY HL - 43 B7 KA1 (g = g 4 iy —
FER ZA BRAE L HE 20,01 mg) ;ZH — 2 ) [ ShjE iR
R A (R 2y MAREALER ) BRI A 39 B 4 R
Zdnh, T 250 CHEFE Pl & 22/ 30 min, DL BRI HE
FEAERIANIEE N FE R .
1.2 X%

T i 220 0 A SRR 2 (g st i 25 A BR A | L it
3510 Y1904101,Y1904102, Y1905103 , JK A {4 Ok ) 5
ANBE N R TAERRUE S (b £ 245 S R e 9 e, it
5 150601 — 201987, HiLks A5 52 80 EU) s 4H TR N B %=
G (BET) FZK (354 1909250, Kk K433 50 mlL) , 3
A R (HE SR 1912090, HUME 4552 1. 25 mL,
KM A 10 ~ 0. 01 EU / mL) , 40 & P 75 246 25 [
M (A58 190603 — 078 ) , 410 17 VT2 B B A= 0 A1 BR
ON ) B A I ORE I R (RN A AR AL Tl A BR A
AL S 19071812, FILAS B 52 0. 5 mL, Al S [
10~0.01 EU/mL).
2 FESHER
2.1 HENSEREL)HE

Il RIG T B, v 9 FH B 4 22 0 1) el P 70 2 1 )
2K, FFIR 1 mg, 2 mL KR 7R 5 H K 4R 48 % i, n
250 mL 0. 9% S A4M 1 5 . 5 5% 5 % 0 e S, ik
TTE AL = K/ (M) V5, Horb Lo I 5 i 40
TNEERBRE ; K N BT 5w AR T it B /N fe R AT 4557
I RR &, ST KNS EU/ (kgoh) s AL 2R
B, BT AR B B TT 25, N RIE 2 i 4
FRIEFHE S IR FHE g 3170510517 3 Sy AT SR
St A /NI B e R R o, N AR T 4 60 kg T
B0 LR 100 EU / mg.
2.2 #HiXREBEAXENBEREH(MVD)HE

B i 22 W0 T JFRL 2 o F AR I 2 W I
ARG R T LA B, FEAK P AR SO AR S A8 A
I, 26 78 T A FTF B v g R IR % 22 W5 0 B JRORE 24
PRI R BRI A A L N TS B BET FH K, 4k 240 %
BEFWZHA BT b B BGE M S RS
FH BET /K # B¢ 2 ot V< & 4 0. 2 mg / mL A9 £ 3
VW AR AMVD = C-L/ A8, Hd Lo Rk &

(1% 0 BRT PN R 2 R AL, A R b o il 4R B (IR 1 N 7 Uk
FE, C AR A W R B AR LA 100 EU / mg, A
0.03125 EU/ mL, W MVD >} 640 1% .
2.3 FREMHLEISTEELE

I PR N B R T AERRIESY 1 32, I BET FK %
I H B ML BE 43 5124 2000 00, 0. 500 00, 0. 125 00,
0. 031 25 EU / mL ¥ 2R G AR I 2650, B LR W45
0.1 mL, INEFSEHNA 0. 1 mL & IRXF 40 H N FHEE K
A AN BSR4 T 345 [, LA BET FHIZKA/ERH
PEXT IR AT 288 SR AR (G 2 , LA B N 2 R Mk B
XTEUE (1gC) R A A P2 S st ) %5 25 (g T) R
A gz il bR o 2, 2 4k (42 B i, 1458 1912090 5 48
AL, S 19071812) sh s 3 B vk 3R] B )5 5 72 4
BIA 1T 5 = 2. 957 = 0. 213 1gC e, r = = 0. 999 0317 5 =
2.939 = 0.205 1gC 5, r = — 0. 996 0, %% 5F& BF 1 % B 73
J52 IO s TE0] 359 A S I 8 A o H 42 3 8 s I P[], 2
2R BTV A o 10 A DG R B 4 HIE 4K T 0. 980,
AT Z 048 S5 BB /NT 5%, 2 AN N # 2R HE
7£0.031 25 ~2.000 00 EU / mL 8 Bl P, HEXF 8 (i 5 °F
49 52 o st 1) Xof 5L 1 2 P O R R, AN P N 5 3R
HEM LRI RS A5 R 1.

1 BEASSEBEZNTEERBER

Tab.1 Reliability test results of the standard curves of bacterial

endotoxin

mENEFRAE  PFHREFE() Tt A E(%)
(EU /mL) ZEH AN ZEH AN
2.00 000 704 773 3.4 3.0
0. 500 00 950 987 3.0 3.0
0. 12500 1227 1274 1.2 2.3
0.031 25 1 655 1827 0.9 1.6
0 >3 600 >3 600

2.4 FHiAE

3L S20 028 Y1904101,Y1904102,Y1905103)
T 1 22 M TG TR JEORE 2, 45 10 mg RSB FRRE , 0 A 25
B AAJE R b, R BIFAE , INA BET 7K 2 mL, 44 &%
RS, B2 B 4k Z BT BET K IF 2B 1
STERICIR, e B A5 v, FH BET FHZK s 8 2 o i vk
40.2 mg / mL A, %5 FH o 7 H BET HIZKCHG LR
i B¢ 2 o i MR 4 ) A 5..000 0, 2,500 0, 1.250 0,
0.6250,0.312 5 pg/ mL Y R FI LA W A5 e £R 58
bR 2 S N B R VR EE (0. 25 EU/ mL)FE R A,
il 55 5 Bl R A A AR RS B S AN R R
WA AL, (0. 25 EU / mL) (A58 5 09 B 55 DL 2. 390
T b v R R BH X R SEAE TR C L, A R
17 3% L BET FHAKVEBIPEXT IR /R TR D, AT 245 .
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Tab.2 Results of the interference test

s BAE ReRE BREBERNEFL(EU/mL) endEE EMAEE(EU/mL) (%)

(mg)  (pg/mL) EyE & M 7 e (EU/mL) R RN REH Mk

Y1904101 10. 23 5.0000 0. 023 0.033 0.25 0.533 0. 600 204. 00 226. 80
10. 23 2.5000 0.013 0.015 0.25 0. 301 0.292 115.20 110. 80
10. 23 1.2500 0. 005 0. 006 0.25 0.270 0.268 106. 00 104. 80
10. 23 0.6250 0. 002 0. 002 0.25 0. 240 0.227 95.00 90. 00
10. 23 0.3125 * * 0.25 0.232 0.228 92. 80 91.20

Y1904102 10. 09 5.0000 0.018 0.031 0.25 0. 488 0.578 188. 00 218. 80
10. 09 2.5000 0. 008 0.014 0.25 0.278 0.274 108. 00 104. 00
10. 09 1.2500 0. 003 0. 007 0.25 0.233 0.270 92. 00 105. 20
10. 09 0.6250 0. 001 0.003 0.25 0.214 0. 238 85.20 94. 00
10. 09 0.3125 * 0. 001 0.25 0. 200 0.221 80. 00 88. 00

Y1905103 10. 17 5.0000 0. 025 0. 028 0.25 0.522 0.543 198. 80 206. 00
10. 17 2.5000 0.013 0.015 0.25 0.273 0. 268 104. 00 101. 20
10. 17 1.2500 0. 007 0. 008 0.25 0. 258 0.290 100. 00 112. 80
10. 17 0.6250 0. 003 0. 004 0.25 0.243 0.225 96. 00 88. 40
10. 17 0.3125 0. 001 0. 001 0. 25 0.212 0.241 84. 40 96. 00

EFRHEK S IR P N A R T AR IR, Bk 0 el g

Note: * indicates that the concentration of endotoxin in the test solution

can be regarded as 0 when the corresponding recovery rate was calculated.

is lower than the limit of detection (LOD),so the above concentration

®3 MEEEWRREER

Tab.3 Results of the recovery test by grinding method

R R AR SR M A& (EU/ mL) U E S i A F (EU/ mL) B E (%)
(pg/mL) % B 8 M # b (EU /mL) & B M e Ly & M Ak
5.0000 0.038 0. 040 0.25 0.528 0.510 196. 00 188. 00
2.5000 0.020 0.019 0.25 0.268 0.282 99. 20 105. 20
1.2500 0. 009 0.011 0.25 0.244 0. 244 94. 00 93.20
0.6250 0. 005 0. 006 0.25 0.230 0.218 90. 00 84. 80
0.3125 0. 002 0. 003 0.25 0. 220 0.223 87.20 88. 00

53 M B S VA B TR TR B 45 0. 1 mL, in & T
SN 0. 1 mL 2 i) A 20 TR PN 5 2 A0 A S i AR Y, R
FHBEARACIN A | RV B T A2 248 0 e U, 4 it
Hi 2 [ )5 7 R 43 00 R A T R T A I T T B 1Y)
MENHERTECHMC, I ARXR=(C,-C) /A, %
100% JHE- PSR L 45 5 L2 2.0 S A6 i i T A 19 i
WeBE M 5..000 0 g / mL B, #5315t V5 v B 1 [l fie 32
KT200%; 45w 2 5314 2. 500 0,1. 250 0,0. 625 0,
0.312 5 pg/ mL B, 463X & & W B 09 1= IR 2 7
50% ~ 200% {0 [l N, ¥ 77 6 SR ol &k B Gk 4
2.500 0 pg / mL B LAT SEATHE it f il -
2.5 WEEAEHERERERNSEEEKERLKED -1
FE S A MEV T 7K B K5 9 o, 26 AR5t v R
Frad B BEAT T A0 Uk W BT R A T Ay U6 A 1 A
72

XoF 20 A PN RE R A W M R S, IO B N R TAEAR
#E A 1 32, 0 BET FHK B M, 4% 2. 3 100 F Jy i il 45 &
MENEER0.25 EU/ mL AR, & ic M A, 50
1) M 45 22 00 0 1A JRORE 2 (45 Y1904101) 10. 12,
10. 10 mg, AG B PR E L He 2. 4 39 F )7 20 B £ VAT A
VW B S C WD, SR AR SO 7 , 1223 il s 7
2k, 23 A5 105 5 A2 1T 5 = 2. 821 — 0. 254 1gC 4,7 =
~0.999 6;1g7 ;= 2. 883 — 0.235 1gC 45,r = — 0.999 0,
TR AR N R & i IR A S L A N =
RO INSCR 28 3 T, 2 A U VA T TR
0.3125~5.000 0 g/ mL I}, 405 N 75 2 [0 R 4 78
50% ~ 200% 35 B A 5 >4 it 2 W R 2. 500 0 pg / mL A&
DL, 40 P 8 R R TE 80% ~ 120% Y5 FlIN , 3
PG SR BB R PR 2. 500 0 g / mL A THE A E
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2.6 HERPAERNSRAENESR

3 HE(HES43012 Y1904101,Y1904102,Y1905103)
T ik ZWETCTA J5UR 2545 10 mg, K % B , 4393 I BET
FH 7K T 1050 ¥ B2 2..500 0 g / miL (14 (k3 4 3%
T o 4 2. 3 T T J7 0 il 48 o o 1 2 3 980 R0 B P o TR
W, B M 2R SR 56 R BN 19T = 2.911 - 0. 2031gC,
r=-0.999 0.3%$% 0. 25 EU/ mLAEN A,,, Al 4 &
A B o R AR T PN AR R R O N, B B
BH PR X SR, B L 3R 3 A% 0. 1 mL, I 2= U A
0. 1 mlL & 25 £ 20 B P4 R 3R A SO AR A SR AR
ASCIZE , At it B AR 248 A5 SR IR 4.

R4 HRPAFNSZAENESR(RER)
Tab.4 Results of content determination of bacterial endotoxin in
samples (Zhanjiang A&C Biological Co. ,Ltd. )

s RES BRIERA  SMehdE ZaRAE @KE
(mg)  &F&(EU/mL)  (EU/mL)  (EU/mL) (%)
Y1904101  10.15 0.013 0.25 0.256 97.20
Y1904102  10.09 0.010 0.25 0.262  100.80
Y1905103  10.21 0.018 0.25 0.288  108.00
3 itig

20 TR PN B R R A R G T R 1 RO R
LTS 18t CHC e R vk R G ok N S N R R T A
AR SN 8 i BHHE AT 200 R PN R BRI Y O s s OB
U 30k 4 ok B8 30k R b 0 5 SO ot 2 9k R R A T
B 5 PN T BRSNS A T e T
TR O R M TR SR BRI, Sh A A
A HEAE DT PR I Y R BE L R R AL AT S
dn B B N EE T, A VR T LAGE B [
W 23 A0 5 it B T B O 5 3 o A B 1 4
P

AW ST 1 S AN A 4 2T TR R 24 T 4
WP ZR A S ARk B AR BT R 0,312 5 ~
2.500 0 pg / mL B, X058 T T PeAE H L AT 3k FH o £ vk
JE242.500 0 g / mL A8 HEE S VA TR A T D o G
7RG A g 220 T TR DR 24 v 20 TR N BE AR A R
FERREMNE BN il o S

Truh Z 0B Ko FAea Y e 1K, i T HuK
ol i 6 o FH AR K IR B Ak B | 4 6 4 TR N B R A
PiE e AR R R IR AR T 70 °C, MR 4 T R BEIR AR
JE 5 B[R] 522 0F F ST 5 BR WRO A  N BE R A — e
WAERT, HLSEBRERAE b, B0 A o 5, 5 8 TR [
VY pH E 2538 0 BN O BB A IS bR
Ay BRAIE IS 1 14 I 1 A 4k 22 W8 TG TR DRk 24 ) U A
DLHR THRE it 1 5 el B, R T, HL 3 Al 2k 2

TR JRE 24 1) 4 TR PN 2R RIS 34 420 100% , 22 I 4 33

PSP N B R I A I T 2 el
285 i E VARG TN 40 TR N B R AE A SRR A R

T 0% N FH BT % o RO I 28 AT W I s R e A PR

AERR I FE S P N R & i, R B SR 2 TS

O, A AR AR 7 o AR v S WA T TR R 2 i T G

T, B AR A 7= RUBSE L1 A7 i ] A AARAY ] 7K 37

—EREMHENRER, S hHENGEREN,

QB BRAE, 25 B E R AR i e i B IR T 24

Yy, 5 H A 245 Wy ik AT, 3l 28 0 B 2 R oA PRk I

K2 AT N EE R R, TR I RECS H 251

2%,

5% Hk
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