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A8 A; 4 0.1% =R LB A 0.9% A KIEHR= THE (40:60) A i7zh4a B; AAM & K 280 nm, 4£i% 32 C,
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M RSD # 0.46%, ¥ 8] 4% % B R F) T4F B 18] 49 RSD 4 0.52%, < ] 92 % 5 18 49 RSD # 0.53%; & % F &
200 ng 4 T & 30 ng; £ #AFF 10~60 pg LB A, XX & B4F,r=0.999 9; -F ¥ = & (n=9 ) 99.7%,
RSD % 0.94%. M 5E 3 3 & LA H B 4 ‘T‘%ﬁ\/\g‘/\f‘:"]ﬁ 36.5%. 32.8% #7 31.1%; 45 3 K T 98%., 4
B T EFHRIERN, ZF EFEE TR THA TR ENER ERNTEAAZABY R Z
=4

KEIR: TUAEWA B ; BAL S 0RA k% £ 20

FESES:RI17 XHEkERIRAD: A NLEHS:0254-1793 (2018 ) 12-2167-08
doi: 10.16155/j.0254-1793.2018.12.16

Determination of the content and purity of recombinant
human lysozyme by RP-HPLC

SHI Jin, DENG Han, WANG Wei, HAO Dong, ZHAO Jin-1i", YANG Xiao-lin

( Shaanxi Huikang Bio-tech Co., Ltd., Xian 710054, China )

Abstract Objective: To establish a method to determine ( recombinant human lysozyme thL.YZ ) by reversed
phase high performance liquid chromatography ( RP-HPLC ) , including quantitative analysis and purity analysis.
Methods : Chromatography was performed on Welch Ultimate XB—C, chromatographic column ( 4.6 mm x 250 mm,
5pm ), using 0.1% trifluoroacetic acid and 0.9% sodium chloride solution as mobile phase A;and 0.1%
trifluoroacetic acid and 0.9% sodium chloride solution—acetonitrile (40:60 ) , as mobile phase B, with linear
gradient elution at a flow rate of 1.0 mL * min™". The detection wavelength was 280 nm, and the column temperature
was 32 °C . Results: The method has a good specificity. The sample solution is stable within 48, RSD was 0.51%.
Repetitive RSD was 0.46%, the intermediate precision ( RSD ) at different workdays was 0.52% and the RSD was

0.53% from different lab technicians. Quantitative limit was 200 ng and detection limit was 30 ng. In a sample range
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of 1060 pg, linearity was good, r was 0.999 9. The average recovery was 99.7% (n=9 ) , with RSD of 0.94%.
The content of three batches of rhLYZ were 36.5%, 32.8% and 31.1%, respectively, with purity greater than

98%. Conclusion: Methodology validation shows that this method conforms to requirement of the quantitative

determination of rhLLYZ content and purity, and an be applied to quality control.

Keywords: recombinant human lysozyme ( thL.YZ ); RP=-HPLC; quantitative detection

VT (lysozyme ) XFR ML BEE J5T i ( muramidase )
% N- £ [t B BE ot 3R M K % B ( N-acetylmuramide
glycanohydrlase ) W EEEE R AR T N- 2
JRIEERRFN N- LR SR Z A B -1, 4 B,
TEBE H VR T 30 =2 TR BV TR A0 M BE R 2, Y
030 T A A A AT A B L R A
o

NI BE NN BA B —Fp vk sk &, H
130 NS HE R 2 1, A 731 i 14 700, 41 4 >
BHE o AR AR 20 TR A AL 8 R
L NI TR AN A B R AR, 4 AR I PR
T RIS I Al A i B A2 4, HLTSCA R R
PERIT . ATAE K, FE AR DNA A, it
H % i 3 40 N\ %5 TR 1 ( recombinant human lysozyme,
thLYZ), i] Rl ] A B LA TR R Ge AT R AE
7o thLYZ, FU R [ YA ARG 2 AR
(SR SULR SR/ 18 5 i X e Y U E (ST R NN ES
T rhLYZ (B A A0 77 AR, SR S R e bl A% R R
RGE, 0 B0 R W R A A A AR A A e e S B 1Y
thLYZ Z 43

VA TR T P T R T A A R M B
TEAHb Rk, TR P v O R A
T HPLC #: " A SCHR ARG . H rhLYZ & H B 4
HH G Y o G O ¥ 2R SCHRHR e . O T BTG b
XF thLYZ AH DG it i 4T o 428 ], 30 ok ) A G 3C
kP KR R, A Y L T thLYZ ) RP-
HPLC AN 7773, Al g v MRS vhLYZ (9 55 6t K
4z,
1 ER5iEHF

H 7 SR80 (47542 ( L-2000 ), Ohaus Corporation
ARV (T az—), it : Welch Ultimate XB-Cg
(4.6 mm x 250 mm, 5 pm), #A4l/K (H R AN LT
182 MQ + em ), i (435 9%, Fisher Chemical ), — %
TR (iBgR ), JALHs BRI A 4N BRSNS
[ 24 A oA i)

AL i

X R e AR AR A SRS A9 thLYZ X R (At 5
201706006 ), A thLYZ i1 5.892 mg+ 37 ', &4+ 23.35%,
R AN SR AN . At thLYZ R Uk
341t b5 4351 4 - 201706008 . 201706009, 201706010,
Ly SSE R R ST L
2 AEEER
2.1 kAt

T A R 0.1% = IR 0.9% FALENHY
TR WA B h & 0.1% =5 LR A1 0.9% E Ak
FRARIR - (40260 ) i : 1.0 mL « min™" K503
1 280 nm, FEi: 32 C 5 FEFEE: 20 pL(E &),
52%B~67%B 30 min ZPERR VR, W 1.

=1 BEEBRRER
Tab.1 Gradient elution program

i 1] st A Wishta B

( mobile phase A ) /% ( mobile phase B ) /%

(time ) /min

0 48 52
2 48 52
32 33 67
34 0 100
40 0 100

2.2 VIRIECH]
2.2.1 kR
0.9% FEAANAB ALK -

222 ZEHRIAER  0.9% EALEN, 20 mmol - L7
pH 7.5 BERRANZE IR
2.2.3 AR

K B PR 201706010 41 T8 0.049 2 ¢, 2
B thLYZ 15 mg, BT 10 mL f i rp i Al ki ,
MR 2 B2 #2257, RIS
224  XTRESATR

K FRET IR 0.064 2 g, & thLYZ 15.0 mg, &
F 10 mL P 5E EB AR R, AR R E A S
Z0E 4550, BI45 1.50 mg » mL™" X} HR AW
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2.3 LlE ke M Ah
DX IR BOW ISR . @25 FHA R B sl
A, “2227 25 RN . QLIRS RN
AL =Y £ OSBRSS 1.0 mL, JIA 0.1% ¥R
SR N 300 wl, % E AL N 2 hy, 3 98, BOE
TR BT s UK AR P il B BBOGT BRI T 1.0
mL, JIlA 30% XS4E 7K 100 wl, % iR E AL SN 2 h, i
U8, IR AT W RO AR . () R I 7 A% BOXS TR
A R 1.0 mL, 100 °C 7K 30 min, ZERCE 1 h, &
U8 BRI NS . OERHME BB B IR P W il 4%« B
X IR 1.0 mL, SRAMT R RS S b o v, Bkt
MRS, ©FRFR KA ™ Py il 25« BO i 0.006 4 ¢,
£ thLYZ 1.5 mg, 71 A 1 mol + L' 5 /% 100 pL 3 7,
LB KA 2 h, 1 mol « L™ S EALANA I 100 plL
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thLYZ 1.5 mg, filA 1 mol - L™ S8 ENAIR 100 L i2
I, 25 IR ZK /% 20 min, 1 mol - L™ 5% 100 pL H1 71,
0.9% FACENATFFEZE 1.0 mL, 1338, B i RIS

B RFE K 2.1 TR ik T e . SR
FWHARGTEZM R, thLYZ (- B BHE 25 16 min; 55
A THE chLYZ ) 55 0 5 9 32 o0 430
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NG N R I DOIE Y W Ry A N 27 N o
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Fig. 1 Chromatograms for specificity test
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2.4 FEAL MRS

B S W, 3 F 0.1.2.4.6.8.12.24,
36,48 h HUFE, 4k “2.17 T F J5 vk b AT 00 %2, 3T
thLYZ WETRIFREY RSD 4 0.51% , FIETCH B FEMt ., %
AL AT 48 h NFRE o
2.5 HEE AR
251 HEM

U, 2 “2.2.37 T O 24 45 R A 6 1,
217 TR A AT E , THE chLYZ 3 i
43 3 A 30.71% . 30.74% . 30.65% . 30.65% . 30.39%
30.46% , RSD "N 0.46% , # 5 PE RLI-
252 KGR

BB, 42 “2.2.37 TR J7ik4r 3 AN TAEH
H il & FE dh 3 0y, 4K “2.07 TF 7 kb Al e, 3t 9
DY BE R , T rhLYZ W TE AL RSD 4 0.52%, A
[F) A H [a] i v ()RS 25 B R A4f o

I A [i) 52 565 53 B] ) A8 Ak, B gl i, 4% “2.2.37
TR 7 3 AN 1 B IR 3 0y 4K “2.17 TR
DB HEA T , 3 9 7 R AE i, 153 vhLYZ 06 T AR
1Y) RSD 4 0.53% , AN[w) SE55: 5% [A] 0 v (A0 RS 25 B R4S
2.6 AR PR ANE T BRI

IO BEC G, R % R & T 8 0.032 1 g, % rhLYZ
7.50 mg, & T 5.0 mL w2, BRSO 2 5 2
ZIEE . FH 10 mL 5, FR REBORT SR BRI 4K “2.17
TR AT g o ARG A N R M =
$90.16 mV, 24 rthLYZ % 5 1.0 x 107 mg - mL™", 3
FEEE 20 pL, FIEEE N 1.57 mV (52400 101,
ER RN 200 ng; thLYZ ¥ 4 1.5% 107 mg* mL ™,
PERE AL 20 pl, 3206 5 O 0.53 mV, {5 M L 29
3:1, KRR 30 ng.
2.7 X FRANEH

HOXT B ORS %% FR & T By 0.428 3 ¢ (& rhLYZ
100.0 mg ), # 10 mL i, R BRI E A 2
Z BE ¥ 50 49 R B vk B A 10.00 mg + mL™ X BR
W PR R IL0.25.0.5.0.75.1.0.1.25 . 1.5 mL,
Sy HIE T 5 mL B TR R B A,
B thLYZ ¥ 43 ) 4 0.5.1.0.1.5.2.0,2.5.3.0 mg -
mL™" X B S AR 2.7 TR 5 kA I E L 38
SO, LIGEE AL A X R E ¢ (mg - mL™ ) 1
FRfEh 2, Gtk la
C=3.514x1074+1.095 x 10~ r=0.999 9

£ 0.5~3.0 mg - mL™ S P, rhLYZ i &k i 5
WA TR FRZR 1 G 2R AT
2.8 fERHEE RS

B 201706010 AL T8 0.35 ¢, 9 43, K%
FRE, 43 BB T 94 10 mL A, R B 1A e ot
ERBZNE ), HL9 & rhLYZ 29 10 mg » mL™
1 Bt o it A s R % B BRORE R Y 0.429 7 g (%
thLYZ 100.3 mg ), & T 10 mL &I, IR BB R
JEEABZE, B4, H A 10.03 mg - mL™ 59X HE &
A

IO A3 it i B TR TP 25 R 5 B 1.0 mLL,
F 94 10 mL &I, 7 BRIROE 25 B2 525,
BT T 5E 9 AR 5t thLYZ A5 8 597 0 M
9 3 320 0 At A5 T TP AR B 1.0 mL, BT 9 4
10 mL ST, AR BE A A b o0 RS 25 B 1.5
1.0.0.5 mL 4% 3 £, 20 5l A _E 3R 94~ 10 mL & il
R B E A5 B 2B B AT, A ORT BE G g
W thLYZ (9 20 R 1.5:1.1:1,0.5: 1 BVA M4 3
Oy, 4% “2.07 TR 7L I, o 0 i AR b
ki34, 154 A D thLYZ (8, SRASSE 2 [ )i %
(n=9) 4 99.7%, RSD N 0.94% ., #5503 2.

F2 OKHRRBLER(n=9)

Tab.2 Recovery test result

AL IR CE 1N HEEST s PR RSD/%
( sampling amount ) /mg ( content ) /mg (added ) /mg (‘measured ) /mg (recovery ) /% (‘average recovery ) /%
352.8 10.98 15.05 25.78 98.3 99.7 0.94
351.6 10.93 15.05 25.85 99.1
351.9 10.94 15.05 25.82 98.9
364.1 11.32 10.03 21.38 100.3
363.5 11.31 10.03 21.37 100.3
366.3 11.39 10.03 21.28 98.6
3364 10.46 5.015 15.50 100.5
336.7 10.48 5.015 15.53 100.7
337.8 10.51 5.015 15.55 100.5
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291

PR i 2 T

e
K AR 34 vhLYZ R By 36 i, AR 3 40,
BT 10 mL S, A R VRO O S B A

R, MR 207 TR J7 ik AT I E (8 U T AR
P o i 2 5845 4% R L R rhLYZ /Y, S5 ORI
%3,

*3 3#trhLYZ EERNER (n=3)
Tab.3 The content test results of three batches of rhLYZ

FE GRS thLYZ e JiE

L . e =N PE=N
e ﬁnu * ('sampling content )/ (rhLYZ content )/ e
(Tot No. ) ('sampling amount ) /g o o ( content ) /%
(mg-mL™") (mg-mL™")
201706008 0.0521 5.21 1.902 36.5
201706009 0.0503 5.03 1.652 328
201706010 0.0515 5.15 1.600 31.1
292 ZREINE thLYZ 55 KRR BE R T 5 mg - mL™" Y 6 EEA, E
2920 K HERER K R GeE M R FEEIE RS BN G R R AR, 0% 5 Rk

FRE 201706010 #1t hLYZ % T8 76y, & T 74
10 mL s H, FHAR BRI #0102 2 B 20, $2 5
A& A1 mL F thLYZ 43 31 29 S 15.12.10.9.7.5.6.
5 mg BYFE SRR, K “2.17 TR S b AT 5E , 0 5t

=/,
s B

TR ST TCIEA RS 52 1 2= 0 ) 43 B A 5 A3t
o thLYZ SRR EE 200 5 mg - mL™ B, BIEARECH 13
120, 5 5 5T 24 o B9 0 18 B 1.84 , 5 Hf 4% i g

O3 R ] I AT 5 A IR b Al e 2 S AL

5 P, TR AR SR I e AR, e S R e LA 20
M5B RE A5 R IR 4, ISR LUE Y, At sh
F4 REEAMEKWER
Tab. 4 System suitability test results
gt B BHEAR YR
( sampling amount ) /mg €/ (mg L") ( theoretical plate number ) (resolution )
4818 14.97 7592 —
384.2 11.94 7808 —
3223 10.01 8903 —
287.7 8.939 9629 —
240.4 7.469 10281 —
194.1 6.031 11309 1.42
161.8 5.027 13 120 1.84
2922 ZRIRIRE W ®EE292.17 WUN & MHKS B RCPER RSN 6 4RI, WA 2,

rhLYZ 29 73 5 mg - mL™" 9 {1t 2 &% 5 9 1.5.2 mL,
53 E T 100 mL S, BB OE R 22 B
AT, A5 AR T TR B 1.5% . 2.0% Vi JIE 1Y U W PR
Ry X R W, B K I VR RN R R K 2.1
TR S50 5, BEASFE S I E 6 YK, 0 ok 1A,

S

Horp B4 5T 1 Y 0 T AR RSD N 2.4%, F % 9%
55 Y I T AR RSD SN 3.9%, B 4% U4 T AR RSD
H4.2%;51.5% % B ¥ W W T L RSD M 0.83%,
2.0% XF 8 %5 W 0% 1 AL RSD 4 0.39%; RSD 5 /)N
T 5%,
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1. EZHT 1 (major impurity 1) 2. 2% 2 Cimpurity 2) 3. 4% 3 Cimpurity 3) 4. 2% 4 Cimpurity 4) 5. FEZ4J% 5 ( major impurity 5) 6. 24
J5t 6 (impurity 6 )

A. A (sample ) B. 1.5% Y%A ( 1.5% reference substance ) C. 2.0% BY%F i ( 2.0% reference substance )

B2 SEZRNEGILE

Fig.2 Typical chromatograms for impurity determination
SE 3 U, IE RO TE R, HE RS 2R B B

JERT 15, F 20 o Ide | 2R o e K ) J s Y U i
FARSD BN T 5%, He AR IE R 519 £ o A B

29.23 RN E RS # R 34t chLYZ TR &
i, 5T 10 mL =i, AR BROA Ot 2 B 2 X
FE B4 AR N AR il g AR S IA TR . SR %

B 1.5.2 mL, 28 B8 T 100 mL B, 7 B E 25
2208, 757, AR T Y 1.5% . 2.0% W
F1R) VA TR AE kg o HE 8 YA, BT R 5 8 R 24 o 0 7 43t
AR AR 217 TR SRR I 5 , B4R

AL i

Mg E e orm, g5 R LR 5. 34t thLYZ % T4
JEURL AR NT 1.5%, M 2R /NT 2%, 4l BEYA K
F 98%.,
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x5 rhLYZ Z&RMEER( % )

Tab.5 Determination of impurities in rhLYZ

P 5 (lot No. )
(impurity ) 201706008 201706009 201706010
AR 1 0.406 0.563 0.684
(impurity 1)
A5 1.10 1.05 1.08
( impurity 5 )
Je3ri 1.71 1.83 1.91

(‘total impurity )

3 itig
31 AgEEE

7E thLYZ 2lifb M AH DG g # v, R B R
N EEEE AL AE 100 mmol « L' L F A SEAL BN K 7
Wb bl B A KT 100 mmol - L7 B 5L /K %
W thLYZ W B MURES . F I SR s 0
AT 1 0 S AH AN B I S AL, S B0 ad A
rthLYZ 2bF A58 VAR , Gt I i AR TG TA MR I

WO S AR SEAT T itk , 76 i sl AR P 3 524k
B, B PRAE ROAH R SOBAH €553 43 A 2t B v rhLYZ 1Y
i, FERCHI TS B B LN 5E 2R T
glizk i, B 5 G IR, B S ALE S PR,
0.9% FANKIEW S CNF (40:60 ) FYTC LLAE SR
B A R G TR A (% 21 T A HLAH
B AT EEAA
32 Rk

Vo T ANV TR T I A A T TR — S TR B % v
BRSO E (Crh A N R R E 25 ) 2015 4
Ji = B30 ) 0401 ) 1 %2 , 7E 280 nm FI K AL A B K
W
33 Ltk

TSR T IR — R 440, TR EA
Y7 ity TR AT RS T B — 21 53 . AHOC S
W R B T2 S A TR A e e AR FH K i B
HRER AN —E MR, K LR g
B T R @R N E AL rhLYZ BYIRE, il 25 R A R
B BRI K 24 BT 25 W AR K, e
BRI , X — R AR G H B0 UE T A 7 vk &
J& k.

3.4 ZuE

thLYZ R E 2 AWyl b, 6 SR 3 3 vh Jo i
By A — i 2% O LA Ry (e Ry I, 5T TCv AR AT 45 4%
J RS LE PR 7, DRI G FH SO i SS0BORE L 1 v 5 4%
e i, B AR N R [E 24 3 ) 2015 AR
T P AR A I IR 4 S B4 ) Bkt R TR
pigai

DI 0 A3tk it v 2% S i, R e R R
ol b (R i 2 JBUR P RE 22 gl A DN O (ELIR] B 2
B K, FE 0 T ARG K, B AR AR, 5 2% Y
o3BT B AR F 24 B I , R i T ek
PERE SR IR, 76T 2 RG0S R R TTEE T, S KA
A thLYZ 3129 5 mg - mL™' . M4 25 B2 iz FHI
T XA 07 RIS B T R AV e T AR IR A T RSD A 55
WE, & TE 0.5%~2% 2% 1, W TR AR %) RSD i /T
5% ; ASHIFFE X6 AS [v] BIR R s v g v AL, (A v 32
L SO P U T R, A e T AR R B A T T IE A
N RSD ¥/NTF 5% , FZIARIE T thLYZ 4=
HIE AT,
3.5 /hgh

AR 5T F ST 1) SR TR AR i R e A
thLYZ W73, ERR BE 4 KG9 B, R RS, T
FHF vhLYZ 940 B 3 A1 Ko skl , 5k 5 36 B 4
15 thLYZ JEURE B DG b 1 B A B A T — 2 1
SRR AR AR

S 30k
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