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Oxidized related substance of methionine in compound amino acid injection

(18AA-1I)
SHAO Tianshu, ZHOU Changming, LI Hui, GUO Lei"
NMPA Key Laboratory for Research and Evaluation of Generic Drugs, Beijing Institute of Drug Control, Beijing 102206, China

Abstract TA method for the content determination of methionine sulfoxide and methionine sulfone in com-
pound amino acid injection (18AA-II) was established in order to investigate their level in 155 batches of this
product, and to explore the reason for the generation of these two impurities. The determination was performed on
an Agilent Poroshell 120 EC-C 4 column with mobile phases of sodium acetate/tetrahydrofuran solution (A) and
sodium acetate solution -acetonitrile-methanol (B, 200:400:400) (gradient elution) at the flow rate of 0. 5 mL/min.
The excitation wavelength and the emission wavelength of the fluorescence detector were 233 nm and 441 nm,
respectively. The column temperature was 40 °C, and the injection volume was 8 L. The contents of methionine
sulfoxide and methionine sulfone from 155 batches of compound amino acid injection (18AA-II) was determined
using this method, and the residual oxygen content was detected by headspace gas analyzer. The results showed
that the linear range of methionine sulfoxide and methionine sulfone were 0. 128 1-10. 250 0 pg/mL (r = 0. 999 9)
and 0. 261 0-10. 440 0 pg/mL (r = 0. 999 8), respectively. The limits of quantitation were 0. 13 pg/mL and 0. 26

WiEE  2021-05-21 TEEIEE  Tel:010-52779625 E-mail:leileimap@sina. com
E€TH R SRR I 2R B (2019 4F)



714 ‘r @ & # x # ¥ it Journal of China Pharmaceutical University 2021,52(6):713 - 718

52 &

pg/mL, respectively; the limits of detection were 0. 04 pwg/mL and 0. 09 pg/mL, respectively. RSDs of precision,
stability and repetitive test were all lower than 1. 3%. The recoveries ranged 98. 00%-100. 79% (RSD = 1. 15%,
n =9)and 98. 19%-102. 31% (RSD = 1. 33%, n = 9). The content level of oxidized related substances from dif-

ferent manufacturers showed significant difference, showing relevance with the residual oxygen content to some

extent, yet no significant correlation with the added amount of antioxygen (sodium pyrosulfite). The method is vali-

dated to be useful for the content control of methionine sulfoxide and methionine sulfone in compound amino acid

injection (18 AA-II). It is quite necessary to include the determination of oxidized related substance into the quality

specification. Manufacturers should strengthen the control of remaining oxygen in their products.
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Figure 1 Generation of methionine sulfoxide and methionine sulfone

Met: Methionine; MSO: Methionine sulfoxide; MSO,: Methionine sulfone
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Table 1 Gradient elution program

t/min A/% B/%
0.0 97 3
25 97 3
26 0 100
35 0 100
36 97 3
45 97 3
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Figure 2 HPLC chromatograms of system suitability test

A:Standard solution; B:Sample solution; C:Blank solution; D:Sample solution with standard. 1:Methionine sulfoxide; 2:Methionine sulfone

T e 1 R 2 2 R YA P 2 2 R T 32
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pe/mL; F B 2 R AN A 1 FR M 0. 26 pg/mlL, A6 FRE
70.09 peg/mL,

2.3.4  wolkF KEE R IR 7 s B R TE BT TR
(18AA- T FEM (FHE5 1 1118100305)2 mL, i 20 mL
S, 43 B A 2 AN B R B R R
Xof B Y2 2 T (5 FBR 2R AR 10. 25 pug/mL A
WA TR 10. 44 pg/mL)0.8.1.0.1.2 mL, /il /K s
BB 2B 3R5) 45 B W FE 3 AT EC I 340, 43
DA 5 2 I AR 45 ) BRI, B2, 17T i
SAFHERE DA TS R F MR 2 0 TR T
ROGERILE2,

2.3.5 M EAE OBU2.2.37 W R IR SRR G
W, B2, 17T (A 25 1 d A A 6 WK, 2R
AV AR 1 i A RSD N 0. 36%, F i 24 iR AN I T AR
RSD 4 0. 64%.

2.3.6 EaA BRGNS 1118100305) , 1%
M2, 2. 4730 bl i v RS ) R e 6 1y L AR
g FE AR MERE SR, BRC2. 1M IR 3% Ak A gk R
E L FR ARk A T AT, A PR A s v T
T 24 W2 AR % = (19 °F- 2B 0. 49 pg/mL, RSD Ky

Table 2 Results of methionine sulfoxide and methionine sulfone

recovery tests(n = 9)

Spiked/  Recovery/  Average RSD/

Substance
pg %o
Methionine sulfoxide  8.20 98.05 98.99 1.15
100.79
98.17
10.25 98.10
98.00
100.78
12.30 100.08
98.29
98.62
Methionine sulfone 8.352 98.25 99.10 1.33
98.53
98.31
10.440 100.47
102.31
98.38
12.528 98.49
98.19
98.92

recovery % %

0. 71% ; F Bt 2 FR 0 75 = 11 F- (B M 0. 23 pg/ml,
RSD%H1 1. 29%.

2.3.7 A 2.4 F AR 5 (S .
1118100305) iF W 43511 0.2.4.8.12.16 h #EFE,
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BRRAT , 4 A3 I a8 B8 1 S (18 AA- 1 ) vp H i 2 i 48k 4 T (I R 5 17

HE2, 17T €8 535 25 A A0 S, i S 00 5 06 0 1T
B, FH B 2 R AR T B RSD R 0. 12% , FH i 22 iR
UG T L RSD A 0. 30% , & B I 5 1 AE 16 h
WERAE

2.3.8 Hfon P ELABR AR R T LA R ARG ) 2

R BURS 12, 2. 47T R Oy el g5k i i
W, B2, 170 s A EEREIN 5, 3 TN R
BY 155 HERE SRS T TAG I, 25 R WFE 3,

Table 3 Results of methionine sulfoxide and methionine sulfone determination from sample

Substance Manufacturer Batch quantity Range of content/% Average content/% SD
Methionine sulfoxide B 11 0.27-0.50 0.40 0.09
F 40 0.02-0.18 0.07 0.04
H 8 0.55-0.95 0.78 0.14
G 16 0.02-0.11 0.05 0.02
L 42 0.08-0.41 0.17 0.08
C 1 0.11-0.11 0.11 -
D 37 0.04-0.19 0.11 0.04
Methionine sulfone B 11 - - -
F 40 - - -
H 8 - - -
G 16 - - -
L 42 - - -
C 1 - - -
D 37 0.03-0.08 0.04 0.01

—: Not detected

2.3.9 #HmEAFTMELER PURM, HIIZ
SR TE AR T AT 155 HERE S B A 18R
PP A B EAT TR, B UF H.G.L.C.DJ &K
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0. 127% .0. 000% .0. 065% .0. 004% .0. 041%
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3.2 WAEBR AR P RLE B AR T 6 AR R

FEAIFFT HE ST B 5 X 155 HEAE A 2 T
T 2 TR IV R R P s R 5 i, 45 R R Btk
B i A B R ARG S TR R i ]
FH i 2l T B 55 i 22 S A H Al ™ o 114 R B 2
i WV A0 5 i e e (BMES 0. 78% ) 5 M G Al ™= i )
HH i 2 1R ST A 7 et e IR (XI(EAR 0. 05%) » 5 A
D Al A 22 SEAE i R R B R .t (O
AN R AL A 25 B )3 S Ah IR R 9 e B 2 TR
AR5 2R 1 4 T T ] A 24 LR AR A S
I AN, Fi B AT 7 G R T R (18 AA- T B 5
Hi K H AR AR T, H AR R H s KA
N7 g . 7% ICH Q3b 3 24 57 v 2% o FR JiE
48 S R0 A H R KIEA AL 100 mg ~ 2 g
(4, 2% 03 BR324 0. 2% (A X JE R A 0 L,
W) s 5 H e RBEAFN AR 2 g UL 0, 24 RN
0. 15%, & 52 7 @ IE R 4l (18AA-T1 ) AL 2
iR AR R R 5 2 2 R A5 0 R R R A R
0. 2%, WRIEPLE AR HEBR B, 155 HERE &
A 27 b F B 2 R A L PR L 17. 4%
FH B 2l R A5 F 34 A e o PR
3.3 ZFRBRHHT

3 6 4% A ) G T R R LR 24
SE, A H A 2 1 37 AN R A 2 R B, 3 B 5
PR 2% BT 3 AR SRR A TR AR 500 AR 7 A AR
PR o TRk PR RN A% 5T 3 R H R R 1 Ak
Yy, oA pRT g A 7 T e o AR TR AR AR
SR K, BT R AL R A R (Y L
BT UL, H Al 7 il B AR e B AR KO B, RO
B Al ™= i, 1 H Al i BB 22 R AR A (E
I e, B AR i F A 202 S AR5 1 2 (A HE 2 —
ANE 5 T 7 o FE A7 0 S AN 75 i e (PR A9 G il , L=
R AR T R . R W] 2 R AR A 2k B Y
Az 557 b R B AR W DGk . S8, H B Ak AE
PR i 4R 5% RRAK AR IR 2 i b Ty e B4R
R AR BN R I 4 0.3 o/L, /& 8. 5% . 11. 4%
FIAE 7 b FE AR PR 7S N 3 (0. 03 /L) 9 10 4%, {H
I H B 2 I AR Ak 2% T 1 7 s S 20 L s o
L A AR R S I BT AR R R R T AR
VEFHMEAS FME o BRI, Ry B 42 o 7 o o o,
WA RiE—B R T, R A [F 28
R4 X 7 i 5 S 1 2 W R AT IR A AT, LA

D B R A AL AR 0 AR o TR I S B T
YE R A b 3T P 2 1R ST AR A PR A =R TR 14 A
AEIH |, LA i B g7 B AR Pl
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