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Bacterial Endotoxin Test of Lysine Hydrochloride (for Injection)
HUANG Lu,XIE Peng
(Guangxi Institute for Food and Drug Control ,Nanning ,Guangxi,China  530021)

Abstract: Objective To establish a bacterial endotoxin test method of Lysine Hydrochloride (for Injection). Methods According to
the bacterial endotoxin test in the general rule 1143 of the Chinese Pharmacopoeia (Edition 2020, Volume IV),the interference test
and bacterial endotoxin test were carried out on the samples by the gel method, and the content of bacterial endotoxin in the
sample was quantitatively detected by the dynamic turbidimetry. Results Diluting the test sample with Tris buffer and adjusting
the pH value within the range of 6.0 — 8.0 could effectively eliminate the interference of Lysine Hydrochloride (for Injection) on

bacterial endotoxins. The tests of the gel method and dynamic turbidimetry could meet the requirements. The recovery rate of

dynamic turbidimetry was in the range of 84.75% - 96.12%, which was in the range of 50% - 200%. Conclusion The

established method can be used for the bacterial endotoxin test of Lysine Hydrochloride (for Injection).
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10~0.005 EU/ mL, # 4% J £ % 1.25 mL, #it 5 K
2203090) , # A7 (TAL - 1, R 4 0.25 EU/ mL, ¥
M EE 0. 1 mL, 458 2012101) , 4B P 75 E A6 A )
JK(BET, #It*524 2105140, BAE A B 50 mL) , Tris 2% #h
W (L4504 2104210, FiA% A 555 4.0 mL) |, 908 T VL
DR RRA D) ; #IRA50 (TAL - 2, BT RaEEA
YA BRA ]S h 2011203, REBE 4 0. 25 EU/ mL,
¥ RS20 1 ml) .
2 FESER
2.1 HiXBARASZRE(L)HE

FERE L= K/ M, A K R N K nT 4232 19 N 7
FHE[EU/ (kg-h) |, $hma i 2 (a5 ) (A 7= 1 4
FEFH , H S5 KA 5 EU/ (kg-h) s M A A B AR,
it [mg / (kg-h) ], Fh R 20w (ARG FD IR IR 1 ek
TN 3. 0 g, WL AR M A 50 mg / (kg+h) o
WLk 0.1 EU / mgo MR AR 12 5 751 22 4 P4 A 0 D™ D
WO i 4 o U O P BRAE R “ B8 1 mg ER R 24
iR S N EE R R /N T 0. 01 EU”, 5 2020 4E i
2 ) A ER—F, BT L4 0. 01 EU / mg.
2.2 BEGE
2.2.1 ERFRBEEH

FH BET %5 i 40 0 N 75 38 TAEARUE S, IR 2 A,
A,0.5X,0.25 A 4R RV T 4% TR 2 B ) R
X R ) R AT A A, 5 S 2 it ) gl o R
B (A ) SR R () —B LR 1,

F1 BRFVRBEESHER
Tab.1 Verification results of the sensitivity of tachypleus

amebocyte lysate

o Wi N AFRAE(EU/ mL) A Ac
EHA N

0.5 0.25  0.125 0.0625 (EU/mL) (EU/mL)
TAL-1 ++++ ++++ ---- ---- -- 0.25 0.25
TAL-2 ++++ 444+ ---- ---- -- (.25 0.25

2.2.2 THFRKE

TG — AR 5 /N RO Bk
(MVC) , AU MVC = A/ Lo HoHpr LR 41 N 7 R FRAE
0.01 EU / mg; A 2 #2850 bR s R B0 o %) 210 R
BB 4 0.03 ~ 0.5 EU / mL, AR5 6 R A5 8508 B e
JEHRCys=0.5/0.01=50mg/ mL,Cq o3 =0.03/0.01 =
3 mg / mLo {UEERE REGE M 0. 25 EU / mL i & 55 617
TP FR 5 S BUORE 5 (L4524 22060701) 0. 25 g, Jill BET
5.0 mL A f# R JE o 50 mg / mL AYIE I, JH BET Hi
PR v B 20 M 25,12.5 ,6.25,3. 125 mg / mL Y
FRYVE W, AE R A A T R RS R X B (NPC) 5 43
FIAE bR 250 5 W i A 20 B PN B 3R bR A TR AR
T2 A HNTE N RE R 1Y RN AE AR BE X AR

4

(PPC) ; LA BET A B XT R (NC) 5 PA#5 2 X 458 PN 2 %
(AU WA B XS B (PC) o B 3070 TAL — 1 R TAL - 2,
539 5 NPC, PPC, PC J N , £ Wk B P47 2 4, WA 45 4
) B JE S5 7 o 235 SR b3t o vk IR T 6. 25 mg / mL B
Xif 20 A PN 2R A o i 5 R B TG T R A A
At e B 3 TR AR IR0 TR TR L3R 2. % IE S H
BET ¥ fift J5 it ik &4 19 pH 24 Hy 5. 4, 78 5 A sk 19
(pH 6.0~ 8.0) . FIIL , B BROME: 19 Tris 22 vp IO BEALL
i, B e R A pH A, - T TP U —
F2 BBOERGEHE) THMRE %R
Tab.2 Results of the interference preparatory test I of Lysine

Hydrochloride (for Injection)

LB AE R ) R E R /mlL
il Bl P RARGEHR) RER g [ml)

50 25 12.5 6.25 3.125

TAL-1 NPC -- -- - - -
e+ --

PPC -- -- —— 4+ 4+

TAL-2 NPC - - -- - - -
e+ --

PPC -- -- = 4+t

T T L ORE S (5 22060701)0. 25 ¢,
I Tris Z2 00 5. O mL ¥ il 5T € % 50 mg / mLL
BV (pH A 7. 12) , HARHRAE R 4 P00 — , WS 4%
B IBEIE S o 25 AR i BT B MR FEAE 3. 125 ~ 50 mg / mL
WENBTE T PR IR 3.
R3 HBOERCEHE) THMRK 4R
Tab.3 Results of the interference preparatory test II of Lysine

Hydrochloride (for Injection)

SR ARCGEHB)RERE /mL
BkAl A7) R R R (R4 );zf&x(mg mL) PC NC

50 25 12.5 6.25 3.125

TAL-1 NPC -- -— - - __
++  --

PPC ++ ++ ++  ++ 4

TAL-2 NPC -- - - -~ - -
++  --

PPC + + + + + + + + + +

2.2.3 THER

B B HE VR B R 50 mg / mL AR L R EUE N
0.25 EU/ mL BRI TR0 BET W6 BN b
W R TAEbR S, SR KW E 7 0.5,0.25,0. 125,
0.062 5 EU/ mL £ 51 o B3 LA i (L5535 8
22060701,22060801,22060901)0. 25 g, 43 /il Tris 2% #h
W 5. 0 mL i il 5T v B2 R 50 mg / mL Y (pH
3R 7.10,7. 18, 7. 13) S BEVE 71 2R 51 FIEE i R 51, B
AN [R) VA B PR 20 R P 5 RV T4 100 L, 2351 BIA 100 L
AR K E B 100 WL 2 FIRE 5 V8 T, Bk
17 4% S BHHEXT B (NC) A1 350500 AR s 2 80U X 3R (NPC)
B2 AT N EEFAR AR E, = antilg( S X,/ 4)
E =antilg(S X,/ 4) 5 L X X 2050 R 250
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TRE il 2R 91 2% S 7 2% a2 TR TR 8 3R kP ) T AU {EL . B
R B A FR 9 B I N B R R P RS 1A SR B
PGS Rk B S5 R ECRE 32 0.25 EU / mL, Wi
HEE D 50 mg / mL I, 3 AU Y TE T, v R BRI
TR A TR IR 4,
*4 HBHEHGEHA)REREAN 50 mg/ mL
FHilBER
Tab.4 Results of the interference test of Lysine Hydrochloride

(for Injection) with mass concentration of 50 mg / mL

I, 9 7 8 Lee = 2. 869 6 — 0.289 5 1gC,r = — 1.000 0
(n=4) FATER BT RE(CV) N O0.56% ~ 1. 89%,
BJ/N T 2% , BT IR AE S I s ] Ok KL 5 A il pi 1]
WO N BE R BT 2o TE LR 6
®6 HEBAROEISR)GEBRLAATEEITER
Tab. 6 Results of the reliability test of the standard curve of
Lysine Hydrochloride (for Injection)

WHAEFIE(EU /L) )
XA #F NC EIFE,
0.5 0.25  0.125  0.0625 (EU/mL)

TAL-1 % ++ 4 -- --  -- E=025
2060701 ++++  4t++ ---- ---- -- [=025 L0
2060801 444+ H44+ ---- ---- -- (=025 L0
22060901 ++++ A4+ ---- ---- -- E=025 1.0

TAL-2 K ++ ++ -- - == [=025
2060701 ++++  4+4+ ---- ---- -- [=025 L0
2060801 444+ H44+ ---- ---- -- (=025 L0
2060901 +4++  A+++ ---- ---- -- E=025 1.0

AE&EZRE(EU/mL) T34 B B 1] () CV(%)
0.015 2457.5 1.89
0.03 2280. 1 0.56
0.06 2065.9 1.23
0.12 1888.3 0.78

2,204 HOGHENERRE

2 20204 R P [ 25 S (PO ER) )i 1143 AHBE N TS
R Ak A2 AR5 R %R 0.25 EU/ mL
) 23R X T R VR R 50 my / mlL 4 3 R AT A
TR AR R G 45 R 3 HLRE B B T N B R A A AT
MUE FEWFES .

x5 HEMSBR(ISRA)VAENSEREER
Tab.5 Results of the bacterial endotoxin test of Lysine Hydro-

chloride (for Injection)

& KA Enay #iXs:  PPC PC NC
TAL -1 22060701 - v oA+ -
22060801 - - ++ ++ - -
22060901 - ++ 4 __
TAL -2 22060701 -- ++ + -
22060801 -- ++ ++ .
22060901 - - ++ + + _

2.3 EHEMEE
2.3.1 ApufE i oL e R S M AT

JH BET B g JT A0 B4 0 N 28 22 TAEAR MRS, 150
4 0.12,0.06,0.03,0.015 EU / mL [ RN W, 51K
B TR IR A PR 2130 s, BN R P47 3% L
BET YEBI XS HR, P47 2 487 o 25 i B iR br v 7 T S
BT BRI A4S 100 WL, 430 A 100 L 48 35 1Y
SR VARSI A v TR AT, R AN TR P 2 2R 0 A
SE I S5 IR EE (37 £ 0. 5)°C, & 3% K 405 nm, [
I BB 3 600 s o DL AH TR P 25 38 Bm o o vk B 1 X4 (1gC)
S AR A LR ] A 055 (lge ) oA 9N A B 47 4 1 [l

2.3.2 FRERES KTHARE

FERE , e KA B B EAE MVD = CL/ A ARGt
B, LN N ZBR(E 0. 01 EU/ mg, A Mg ifE
i1 28 40 7 N 75 2 IR 0. 015 EU / mL, 15 313056
K REATECH 66. T4 -

BURE 5 (315 R 22060701) 0. 50 g, il Tris 28 %
5. 0 mL A fige il B3R B R 100 mg / mL B9V (pH N
6.98), H BET ¥ iRV BEAL 1,2, 4,16, 64 51 5
GV (A W) ARTEAR I 4R, 48 T Al ol N B R Mk B
270.06 EU / mL 1Y bR i BE A i s W (B IR 5 40 T
WNEEZEWE 4 0.12,0.06,0.03,0.015 EU / mL 45 i
45 W (C YR 5 LA BET Ay BR M X BRI W (DY) o L 1
IR 100 WL, 43 B0 A E 100 WL 357 A6 A6
DA b TR A, SR AR TR A 2 22 D0 {300 7 o B>
W4T 288 TR RSO BIeR (%) = (C, - C) 1 A, %
100% . Hor, C A ST N B R S i, CCo &
FREN R RS BERONERTE AN
0.06 EU/ mL, f5 #E il 2& 81 5 75 782 4y 1gr = 2. 810 6 -
0.306 4 1gC,r=0.999 5(n = 5) . 45 FFE 0 7 7 B AT 2L
M1,2,4,16, 64 F5 544 T 5 1Y THEPERR AL, IR 1
50% ~ 200% i [l N, BIFF5 HE 5 B SR iR B
BN 1,2, AR50 RO, BB EC N, 5T A
T2/ E$E 100, 50, 25 mg / mlL 5 Fa i B HEA T 4
TEWFRT,

RT BEBBERGESH) FHARER
Tab.7 Results of the interference test of Lysine Hydrochloride

(for Injection)

BB ATRE (ng/nl) C(EU/mL) C(EU/mL) & (%) BstRER (EU/ L)

100 0.00389  0.05437 84.13 <0.00107
50 0.00346  0.05689 89.05 <0.00107
25 0.00361 0.06092 95.52 <0.001 07

6.25 0.00322  0.07197 114.58 <0.001 07
1.5625 0.00353  0.09730 156.28 <0.001 07
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2.3.3 HRPAFANEEFLENEER

B3 4 A & CHE 5 43 90 2 22060701, 22060801,
22060901)4% 0. 5 g, 43 00 Tris 28 th ¥ 5. 0 mL & i, %
Jo VR FEE A 100 mg / mLL (3 (pH 43514 7. 01, 7. 06,
7.03) , I BET ¥ iR Wms B 1,2, 4 A5 1 RGN
Fie 2. 2. 2350 77 28 o o 1 B R B % R R
VEFE0. 06 EU / mLAE N A, il 5 5 4 1 N 5 MR E N
A, B AR B R BE VAU A R 100 L, A
100 L % 2500 9 1 B Al s v TR AT SR Al
AR R AN A, VR B P A T 248 o Bt 2 [l )5
TR K gt =2.846 5 - 0.306 4 1gC,r=0.9979(n=3).
SRR A 20K e R , B e s U
i B T R T T TR L 8.

*8 HBMEHER(ISNA)AENSERELER

Tab.8 Results of the bacterial endotoxin test of Lysine Hydro-

chloride (for Injection)

By BRSAERE(ng/mL)  EKE%)  FAMA(EU/mg)
22060701 100 84.75 <0.004
50 88. 86 <0.004
25 94. 89 <0.004
22060801 100 85.23 <0.004
50 90. 24 <0.004
25 96. 12 <0.004
22060901 100 85.07 <0.004
50 89.71 <0.004
25 95.46 <0.004

3 Tt

R R 2 R (1 S ) 7K T S TR 7 L pHL (B Ry
5.4, LB AT 4 B PN 1 2R A R A B L T v
SR AN B N B 2R A T KR BRS04
A, S A R a0 45 S s IR SCR B N HAR 3
BEUE PR GE AT NI G AT AR B, Lk A
T4 . 5 & pHAE (W52 W, ASAF 58 o R FH Tris % iR
BERE S PRIERE S pHIE N 7.0, FF S AN N B R R A&
T B T RV L A SR T TN Hosh A ph
BRI M R LE 50% ~ 200% 36 FB A, Al WL F ik ik
F 7 2 RE T 9 TP R 28 0 400 1 N 75 3R K A 9 S ) L A
F 5% e 7 1 Rl 6 R 6 20 (9 ) rh A e N 8 R
B BRI s AN S A ok BE v, 5 R AR I B e v i 6 v R
i R (S B L~ 0.01 EU/ mg, ik ERBEE
50 mg / mL B, X #3500 5 41 5 N B R TAERRE S )
IO TG B P 5 s 2 ok B 58 v B VR R 100,

v LR A= O )

50,25 mg / mL T}, [FISCR Ky 84. 75% ~ 96. 12%, 1% F 5]

W BT X TG T o AR B I R A RN

B, FTIEBR T a0 A A% AR S AR B vk vy A ey o i

W BE T HERR T8, W75 508 o I T TN Bl 2 e B ik

JIT 356 B 1) s AR B I T A 7 s o v () s R A B0,

V7 (PR | 5 G 0 R 5 | 2 0 e AR o
ZE L UTIR B A ST A RS ) R R R (T S ) 4

PPN B 2R Y R S R RN Bl ARl B i A el Ay, T T H A

PN EE R Y BTl
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