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Determination of the related substances degradated by tryptophan
in pediatric compound amino acid injection by HPLC and
2D-LC-Q-TOF/MS
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(Sichuan Institute for Drug Control, Chengdu 611731, China)

Abstract: The study aimed to establish a HPLC method and a two-dimensional liquid chromatography-
quadrupole time-of-flight mass spectrometry (2D-LC-Q-TOF/MS) method for the determination of the related
substances degradated by tryptophan in pediatric compound amino acid injection and the exploration of the
degradation pathway of tryptophan. The HPLC method was carried out on a Waters Atlantis T3 C18 (250 mm x
4.6 mm, 5 pm) column by gradient elution using phosphate buffer solution—acetonitrile (990: 12) and phosphate
buffer solution-acetonitrile (65: 35) as the mobile phases to separate tryptophan and the related substances
degradated by tryptophan. The selected components were then trapped in switch valve tube lines respectively and
delivered to the second-dimensional desalting and deacidification gradient elution which was performed with an
Agilent ZORBAX Eclipse Plus C18 (50 mm x 3.0 mm, 1.8 pm) column using acetonitrile—water (95:5) as the
mobile phases. The positive ion mode of the electrospray ionization source was adopted, the parent ions were
detected using MS scan mode and the fragment ions were detected using targeted MS/MS mode. The structure of
the unknown impurities was figured out by mass spectrometry elucidation. The results showed that tryptophan and
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its related substances in pediatric compound amino acid injection can be adequately separated under the established

analytical conditions. A new impurity produced by the interaction between tryptophan and antioxidant excipients

such as sodium bisulfite or sodium metabisulfite was discovered for the first time. The method can provide

reference for the quality control of this injection.
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Figure 1 Typical HPLC chromatograms of blank solution (A), raw materials without tryptophan (B), reference substances of tryptophan

and its impurities (C), sample solution (D). 1: EP impurity B-peak 1; 2: EP impurity B-peak 2; 3: EP impurity D; 4: EP impurity C; 5: EP

impurity G; 6: Impurity S; 7: Tryptophan; 8: USP impurity B
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Figure 2 MS spectra of impurity S found in pediatric compound

amino acid injection
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Figure 3 MS/MS spectra of impurity S at CE = 10 (A), CE = 20
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Table 1 Linear equation, limit of quantification (LOQ) and limit of detection (LOD)

Analyte LOD/ pg'mL" LOQ/pg-mL’ Linear equation Linear range/pug-mL" R
EP impurity B 0.020 0.032 0.0322-26.8 pg-mL" y=29139.56x-135542 1.000 0
EP impurity D 0.008 0.021 0.0212-26.5 pg-mL"! y=15173821x~1842.56 1.000 0
EP impurity C 0.008 0.020 0.020 4-25.5 pg-mL"! y=109512.83 x — 7 894.48 0.999 8
EP impurity G 0.103 0.207 0.207 0-25.9 pg-mL"' y=31024.59x -3 678.32 0.999 7
Impurity S 0.008 0.020 0.020 4-25.5 pg'mL"! y=137590.50 x + 1 903.10 1.000 0
Tryptophan 0.008 0.020 0.021 0-26.3 pg-mL"' y=162323.83x-2378.17 1.000 0
USP impurity B 0.008 0.020 0.019 8-24.8 pg-mL"' y =134 882.99 x — 942.20 1.000 0
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Figure 5 Concentration distribution map of related substances
degradated by tryptophan in 135 batches of samples from 7 different
factories (L, J, T, C, S, Q, H; C-1 and C-2 are respectively 100 mL

and 20 mL specifications of products from factory C)
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AR B TR =, BAE AR T R IR IR PR
2 F0 3 o C R R AR R S AR BT I 2R o, R G 7R
B R FR BT AEATS SR M, b
A= T2, S M= i = .

AHIEFE AR R IR L 26 1 R R AR T R A,
b P 2% 5 0 AT 534 50 5 78 50 P B B i O L R
st b A 70 PR AT VRO 0 285 A5 P 6 R ARG, 2% R A AT
BH5) . TR C Y100 mL HURS P2 5 AT 5K Q 1R 7
B BE O AL R, BA B A, AR, R
He TR SHIFE A A E T EN K R R
FAEA SR, HEN I S M 2%, MR N B R AR A,
TR E B FE, MM %E, WHIE A, F3
B AR R 2 7 IS RMBOR N AW & =S
NIEATSARA e, T BUAE N A R S 2 R B
LA TR B S O ., B E S A, R
LA BOE R BIRAS, FE IS AL 8, nsin 25 ) 1
P, T DA A ) 2% 5 7R A, RAIE PR

1 DIBR: VLA 51 DTS IRRAE A R B TR T
RN T EE R 5E D58 SR SCHRS 5 75K L e A i
A TTRIR TR T RAER RS SR AT B AL B SR
Bl T E B ER .

F S AT 2 vh 5%

References

[1] Wang P, Huang ZS. Determination of antioxidant sodium bisul-

fite in pediatric compound amino acid injection by ion chroma-



L 4% HPLCYVERI R AR (il - ik Ioe VAT 7N ) LR D7 SR R 5 h L= IR A K ot © 559

(2]

(4]

[5]

(6]

tography [J]. Tianjin Pharm (K i#242%), 2020, 32: 22-24.

Lou YM, Lin M, Cheng XL. Preliminary research of an HPLC
method for the related substances in compound amino acid
injection (18AA) [J]. Drug Stand China (1 [ 24 i b 1), 2019,
20: 37-41.

Zhu HY, Jiang G, Guo ZY, et al. Determination of related
substances produced by glutamate degradation in pediatric
compound amino acid injection by HPLC [J]. West China J
Pharm Sci (#7255 24 ), 2021, 36: 579-582.

Jiang G, Zhu HY, Guo ZY, et al. Determination of related
substances of methionine in pediatric compound amino acid
injection [J]. West China J Pharm Sci ({782 2% 4% &), 2022, 37:
440-443.

Shao YH, Fan JW, Ding M. The relation between stability of
tryptophan and residual oxygen in compound amino acid injec-
tion [J]. Qilu Pharm Aff (54 #j3%), 2010, 29: 497-499.
European Pharmacopoeia Committee. European Pharmacopoeia
(KK ¥ 245 i) [S]. 10.0 Ed. France: European Directorate for the
Quality of Medicine & Healthcare, 2020: 4115-4117.

Jin W, Jiang WM, Liu Q, et al. Study on the structure of an
unknown impurity in carboplatin injection and the relationship

with the excipient [J]. Acta Pharm Sin (% % % i), 2018, 53:

(8]

[10]

[11]

[12]

[13]

[14]

604-608.

Liu JM, Lu YT, Song M, et al. Structural identification of the
related substances in phloroglucinol injection by two-dimensional
liquid chromatography-quadrupole time-of-flight mass spectrom-
etry [J]. Acta Pharm Sin (Z§2£%44}), 2024, 59: 202-213.

Xing JD. Study on the Synthesis of Indole (5] W& B L 2 [ fiff
%) [D]. Tianjin: Tianjin University, 2006.

Ahmad T, Khan S, Ullah N. Recent advances in the catalytic
asymmetric friedel-crafts reactions of indoles [J]. ACS Omega,
2022, 7: 35446-35485.

Deka B, Deb ML, Baruah PK. Recent advances on the C2-func-
tionalization of indole via umpolung [J]. Top Curr Chem, 2022,
378:22.

Dalpozzo R. Strategies for the asymmetric functionalization of
indoles: an update [J]. Chem Soc Rev, 2015, 44: 742-778.

Shah TA, De PB, Pradhan S, et al. Transition-metal-catalyzed
site-selective C7-functionalization of indoles: advancement and
future prospects [J]. Chem Commun, 2019, 55: 572-587.

Guo L, Zhou CM, Li H, et al. Determination of related
substances of tryptophan in compound amino acid injection
(18AA-1I) [J]. Chin J Pharm (77 8 & 24§ Tk 7% &), 2021, 52:
390-394.



