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Abstract Objective: To establish an HPLC method of the content and related substances of compound amino
acid injection(3AA). Methods: RP — HPLC was adopted to determine compound amino acid injection (3AA) ,
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combining with the use of two — dimensional column switching — LC/MS" method was applied to separate and iden-

. 1162 -

tify the impurities. The determination was performed on Capcell PAK AQ C; (250 mm x4.6 mm, 3 um) column

with 0. 2 mol + L ™" sodium dihydrogen phosphate solution (adjusted pH to 2. 8 with phosphoric acid) - acetoni-
trile (98:2) as mobile phase at the flow rate of 1.0 mL + min~'. The column temperature was 40 °C., and the de-
tection wavelength was 210 nm. And the injection volume was 20 wL. The LC/MS" method was performed on a

Thermo Accucore AQ C (100 mm x4. 6 mm, 2.6 wm) column with 0. 1% formic acid solution as mobile phase

A, 0.1% formic acid solution — acetonitrile as mobile phase B, at a flow rate of 0. 4 mL + min "', and at a column
temperature of 40 °C. The mass spectrometry conditions were performed using an ESI ionisation source in the posi-
tive — ion scanning mode with a scan range of m/z 100 =1 000, and the secondary mass spectrum was carried out
by data — dependent scanning. Results: The related substances were completely separated from the main constitu-
ents in RP — HPLC. The standard curve of valine was linear over the range of 1.263 —5. 050 mg - mL ™", with the
average recovery of 99.0% (n =9). The standard curve of isoleucine was linear over the range of 1. 350 —5. 402
mg + mL ™", with the average recovery of 99.4% (n=9). The standard curve of leucine was linear over the range
of 1.647 —6.588 mg - mL ™', with the average recovery of 99. 5% (n =9). The main impurities in the three bat-
ches of samples were all process impurities introduced from the raw materials, with methionine content of 4. 344
pg s mL™", 3.751 pg - mL~", 4.503 pg - mL~', respectively, phenylalanine content of 4.636 pg - mL™',
4.889 pg - mL™', 4.753 pg + mL™", respectively. The maximum single impurity contents were 0. 01% , 0. 02%
and 0. 01% , respectively. Conclusion: The method is proved by the methodology validation that it can be used
for the quality control of compound amino acid injection(3AA).

Keywords : compound amino acid injection (3AA) ; content determination; two — dimensional column switching;

tandem mass spectrometry; related substances; structural identification; control of drug quality

S5 BIERRTE I (3AA) S iy 3 Bl SCBE IR
PR (Val) SE2 M (Leu) Al s% 2 R (e ) B i i
B BRI 9, i T I BE M 1 I P ST BE A TR
NS5 A B B R A7, By 1k DR PN 7 A 2 5 P e S 0t
FS IR Rk AR 2R B A B
TRy EEH T ARSI T A5 DL R AR R A
5| L R I B AT 58 LA SR A 0 P 3% Bl
JAES o R A5 2 b B R, A TR
W T AR 28 b vl ( 380 ) SR S (A AL 24
I3 T AR TR AR S BT A S RORAR
EREIEA T &R IE R4 B GRS, B
ARWCEA R AN, A7 AE—E H AR 2020 4F
R A N BRI 25 ) (EP 11.0 USP 43 Jz JP 18
PP T AR AR o R R A 575 28 R U i At
SUREIR (Bl = FRYER R A SRR K ik ™ &
SRV ik (B = ) s AR 3Gk (R
J B BT A ) R, T VR AR R S 5, TETk
AT BRI h 2 R R A L

RWEHR L

UTAER , Bk 22 o BE R[] IR Aoz 0 1) 5 vk K 22
iR AT HEA I, 20 AR RTAT AR AL AT S 7 AR AL,
WA AR — HEE(OPA ) S0 SR 45 (PITC) .2,
4 — R GEOR (DNFB) K efi = i 55 5 2 B R 1) 2 Bk
PEAT R R (AR AT A A R A AR — R A
L WA HE AR E VHITAL B 2% B AP AE R 35 AT
S AR SO R RO R AOROM £ 1 A
ST T RN A2 7 E LR T SR (3AA) T &
it S RPN BRI T o T8 R A DI 4B
TEIDE 5 23 B B AR, X 7 i vh 32 A S ) ok
TS E o G INEIE R R, 757 1 )5 vk R WUE
o, R E AR, R R, DA SO TR T AR T
SER(3AA) F Loy BAT Sy o & i 5 BR, X itk
— DR it i Kl R 24 19 22 4 A S8R I 7 12
2%,

1 UFE5iRKE
L1 {44
UltiMate — 3000 /=% AH 4 17%4Y ( Thermo Fisher



JPA, zwmswmz=s

Chin J Pharm Anal 2024, 44(7)

- 1163 -

/NE]) , Thermo Orbitrap XL & 43 ¥ 51 3% 1% ( Thermo
Fisher /A7) ) , XP205 8+ 5 73 Z — ML, 1~ KF- (MET-
TLER TOLEDO /A8 ) , Milli — Q 46 7k 22 ( 107000,
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L2 iz

SN (IR E R BRHAT R 7], 4R 99. 9% ,
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Fig. 1 2D column switching — LC/MS" configuration diagram
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-95 T T T T T T T T T J
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1. 4 R (valine) 2. S5 % iR (isoleucine) 3. 75 & iR (leucine) 2.635.3.294 6.588 mg mL ™' ) o EX%?UW&FH/‘J?E},

a. 25 [V ( blank solution)  b. R4 XT B8 519 Wk ( mixed referencesub- ﬁXj‘,ﬁﬁ &Yﬁi&% 20 HL \ZE‘E/\?&*H @iﬂ%‘,ﬁ( , ia%m%@
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Tab.1 Regression equation, linearity range of Val, Ile and Leu

4% ( component ) 2RPE 5 Rl (linearity range)/(mg - mL~!) [8] )9 7 2 ( regression equation ) r
41 B2 (valine ) 1.263 ~5. 050 Y=9.545 6X +0.240 3 1. 000
52 5101 (isoleucine) 1.350 ~5. 402 Y=8.7253X+0.112 8 1. 000
2541 (leucine) 1. 647 ~6. 588 Y =8.842 4X +0.239 1 1. 000
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2.5.3 FEEEMEEERT WS AR IBO IR 5 4
51 505. 02 mg 25 4R 658. 81 mg , F25 4 iR 540. 20
mg, B [f]— 100 mL F i, 0 A i - B 2
ZIBE BE5) . MBS mL E 10 mL S H, HR
IR EZIE B8], $52. 17 T a3 S5 ke 4y
Bro 3 AR ELLHEAEN E 6 WK, R ALY RSD
43524 0. 31% 0. 29% F1 0. 31% , FERHANL #5 HRs 55
R4f.

W A RIS W (3AA) (it 5
1020010101)6 153, 43 5% “2. 2. 27 BT 1) J5 2 il 5 ik
A, AR E , 45 R IR S AR e AR
[ S 25 4 45 5 ok 98.13% . 97.91% #i1 97.30% ,
RSD 4351147 0.89% .0.89% .0.87% , 3% W1i% )y 1 &
BYERET
2.5.4 FRoEthls  BOE 7 A IR T K (3AA)
(L5 1020010101 ) , $ 2. 2. 27 5 F J7 1 il 4% fit it
AT TEE R T 05T 0.2.4 .6 .8 12 h #4105 o
SR R P SR o AR S R PRYE EE 1Y
RSD 435124 0. 13% 0. 11% 0. 11% , 3 W4kt i v
WAEZE A R iCE 12 h, fRet RAf
2.5.5 [ICERGREE A3 RS B AR IO IR 46 TR
252. 13 mg AL iR 269. 71 mg T & R 330. 23 mg,
i [F]— 100 mL & A, I 20 A8 5 i 01 B 2 %1
FEBEAT ARG X SIS K% i Uy

iR B (3AA) (HEE- 1020010101)1 mL,9 4,45 3
Uy —4l, 4 5 10 mL g b, 2 53 SR 2% A
TR AN HR VTR 4.5 .6 mL, RS AR B 2 20 BF L 4%
A, U8, ORI, BVARAIG L b vk B A v
300, ¥ U2 17 TR S5 AR A, TR 4 [l
FH RSD, 455 BN, TEAR /R W EE 1 80% ~ 120% {15
I, W2 RT3 i F8 (n = 9) 2y 99.0% , RSD =
0.90% ; 53 5% & R V- B L% (n =9) hy 99.4% ,
RSD =0. 82% ; 2 AW EZ (n =9) 4 99.5% ,
RSD =0.77% , 1% )5 I Erf B AT o

2.6 HRYIITkEHLE

2.6.1 ZMCRFL Mo R BRI e R
PR B A R A TN 2 IR 1) ) R 4524 25 mg, 5[]
— 100 mL ) A, FH O 20 AH 7 A 01 B 2 20 B, 15
51 NETR G BR LA A  RE 2 i I R A A R
BRFATH R, BB WA 2.5.5.10,25,
50 pg - mL™ R FITR A0 IR IR IR . I R TR
A0 BRI 20 L T A RAH LAY, e SR TR,
DUV EE (X) Ak b ki m A (Y) A ps
PEATEME R, 45 FH B 220 R 0 R T 2 IR 1 2 vk [l 1
TrE o W TR G T B it A8 RO U 5 4 3 s e BT
T AR L, BEREIN 2 , LUEME L (S/N) 24 1021 B
PR B o e PR, UE I L (S/IN) S 32 1 ISP AR R 38
FIBR . SR 2,

R2 FRMERFRIBREREKMETCE.TEPGRE EERZENR

Tab.2 Regression equation, linearity range, LOQ and LOD of methionine and phenylalanine

Sl 2R [ml 1 77 7 EER Ao R
AR (linearity range)/ (regression r (LOQ)/ (LOD)/
(impurity)
(pg-mL™") equation ) (pg - mL™1) (pg - mL™")
H 7 & i ( methionine ) 2.649 ~52.98 Y=0.187 7X -0.014 3 1. 000 0.102 2 0.051 1
RN R B ( phenylalanine ) 2.622 ~52.44 Y=0.8752X-0.0517 1. 000 0.070 9 0.035 4

2.6.2 FEWEAMELERE HERBCT AR .
IR DY 2R T R A3 = 0 I S0 RE T S O R
MR 1 mL 5 25 pe (TR XIS, i gt
FE6 K, sk i (&, HVB 208 R N 2 IR 0 335 06 T
AR RSD(n =6) 4354 0.74% F1 0. 47% , K555 &
WU Ty AR T 5 W (3AA) (45 1020010101) 6
B3, o3 IR AL, B IR VR AE A A, #5217 0
TR A, TR R R N AR Y A E
(n=6)433%3.92 4.83 ug - mL~", H RSD 435K

RWEHR L

1.29% F10. 60% . & WAL 4 A5 % B S OJ7 s 2 v
RAf,
2.6.3 FaEtEE RCRIRE Bk E 7 "R RTE
S (3AA) (5 1020010101 ) il 28 (4 (A T A
EEIR T 25T 0.2.4.6.8.12 h FEA75E, id# @
TR A R A R 0 1 ALY RSD ly
0.92% , KN A FRWERI AR RSD 4 0. 62% , FH I
AR IRTE B IRAE TR e R AT

Ko BRI ST (3AA) (#t5
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1020010101) 5 mL,9 {4, 5 3 #y K — 41, 4> 7l &
10 mLAE i A, B3 4 53 A0KE %6 A2, 6. 17 TR IR
A B A AW 0.8 11,2 mL, I3k B AH AR B 2
ZIBE HEAT DR A, B B R, RDARAIG | L e vk B
RIS 3 050 3522, 17 T F (8,33 4% 1245 Wl R e
M L IR RN AR & &, THE R, 78
PR MR 19 80% ~ 120% 5 [l N, FH ik 24 B2 1) °F- 34
% (n=9) 4 102.2% (RSD =0.67% ) , KN &
BRI S Y 2 (n=9) H 99.8% (RSD =

0.70% ) , W5 3k R 5 R4
2.7 FEaRINE
WO [R5 19 52 J7 G 6 R 1 5 i (3AA) L 4%
“2. 27 T T A A PR A R X B T Rk
MRV, I 4% 2. 17 T 3% 28 1 R AT 23 A, I 0
Ho RASMRETT R SRR e &R e &R
A K 2% Jo P B 28 IR R TR 28 TR 119 5 R, OR R S
RS os /R M B 5O LR 4
W# 3,

x3 ENREREHRK(AA) FEREXRYRNELR

Fig.3 Content and related substance determination results of compound amino acid injection (3AA)

F 43 & 4k (content of principal component) /%

A W) JF & it (content of related substance )

it 2R FRHNEIR BAAJRIR SR
AR SRR LA o . . )
(batch) ('methionine)/  ( phenylalanine)/ ('single (total
(valine) (isoleucine) (leucine)
(pg-mL™") (pg - mL™") impurity ) /% impurities ) /%
1020010101 97. 51 97.15 96. 60 4.344 4. 636 0.01 0.01
1020010102 99. 97 99. 63 98. 96 3.751 4. 889 0.02 0.02
1020010103 97.75 97.39 96.75 4.503 4.753 0.01 0. 01
3 itig AL AIE T H 43T LC/MS 43 Hr. 4

3.1 JrikkERR AT

27 3% USP 43 i3 i S IR 56 S IR T 552
SRIF R 2547 S R I 7 12, A R IR RN
JERTIN J7 2 R FH R A, 7R TR L - ZHG R R
TR RN T R MR, i A —
FRL 5 5 2 R 5 5 24 R D A DG ) Jo A DNy vk 1
KA Cg 1, 28 52 30 I 5 45 B 43 W TR 3, AR B
FELEBLIERE E AT kAL
3.2 @ikl

A S5 v 3k O AR U 2 AH 2 AR L pH AR 2 £
AT AR S XA S 2R FE A A3 B AR B Bk
FLor i BE AT T VAR, 45 SR R, 78 R £h 28 vl
(pH 2.8) — ZHEAFAFT , 25 € i e X Btk AR 5
M TE & E 40 C, R AW g B AQ 3 A
(250 mm x4. 6 mm,3 pm) ZK0F T, 58 &R A 75
RIREENRE] 2.5 DL b, & F Ao B AR o B
BCR T, I HAE R /KA 25 0 1% 07 32 60 1% 4 Tif
PETTAT o Jy vk A0 58 A0 A s W AT, AN A 2 R R I
7, AR
3.3 ARk T S e A

B TS AR €3 Ty 32 v R P IR 35 A Ui 31

T — BRI H AR Gl 3 7R LRI T 19 A Sl A A, 7T
TE—HEROH R R P TS AN e T s A X B
PRI AT 3 AT , 2o A V) AR S BT 21 0 1) 4
SERBEER , AR 2 —HERO 3 AT R 2R
IS B RS AR AT 2 0 S5 A 2 5E o ANIFTER
LR A YRR B3 1K PH B AR X 52 T7 G B PR 1 A
(3AA) Hh 2 A~ R G IEAT T A5 M AT, 5 T
A 2 AN TR TOA R R Tk T i AR
GUENTEN 8

ARSCHEST. T R AH w8 RGO €3 2k 5 A1 T A B
BRI A v o0 B RS S RE T 207 A R R R
(3AA) W 2 A~ F2 B o, Xt & U5 &k R T A
(3AA) AT & B AT R A I o %07 1% L Rtk
Si, HEAA R R, AT A A O R TR U A
(3AA) B fib i i

S 30k
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