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Fig.1 ESI mass spectra for complexes of glutathione with Phe, Tyr or Trp
[GSH] is at a fixed concentration of 1.0 x 10 ™* mol/L. (A) [Phe] =2.0 x 10 ~* mol/L;
(B) [Tyr] =1.8 x10 "* mol/L; (C) [Trp] =2.8 x 10 ~* mol/L.
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Fig.2 MS? spectra of non-covalent complexes of glutathione with Phe, Tyr or Trp

(A) Phenylalanine; (B)tyrosine; (C) tryptophan.
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Table 1  Dissociation constant of complex of glutathione with Phe *

10*[G]y/(mol -+ L1)  10*[L]y/(mol - L°1) I o a Ky /(mmol + L71)

1.00 1.00 23.1 3.5 0.132 0.570

2.00 1.00 24.2 3.3 0.120 0. 551

2.00 0.50 32.0 2.2 0. 064 0. 540

2.00 0.30 75.2 3.1 0. 039 0.533

2.00 0.40 82.0 4.2 0.048 0. 590

2.50 0.40 95.2 4.8 0.048 0.553
Average 0. 556

SD 0.02

RSD(% ) 3.7

# [ represents the relative ion intensity of different species; SD: standard deviation; RSD: relative standard deviation.

Table 2 Dissociation constant of complex of glutathione with Tyr *

104 Glo/(mol - L=")  10*[L]o/(mol - L=") I Iey a, Ky /(mmol - L7")

1.50 0.55 85.2 2.6 0. 0296 1.65

1.50 1.10 72.1 4.2 0. 0551 1.74

1.50 0.77 70. 0 2.8 0. 0384 1.78

1.50 0. 66 65.2 2.6 0. 0384 1.50

1.50 0. 88 45.0 2.2 0. 0466 1.65

1.50 0.99 24.1 1.3 0. 0513 1.68
Average 1. 67

SD 0. 093
RSD(% ) 5.5

# | represents the relative ion intensity of different species; SD: standard deviation; RSD: relative standard deviation.

Table 3 Dissociation constant of complex of glutathione with Trp~

10*[G]y/(mol - L1)  10*[L]y/(mol - L°1) I o a Ky /(mmol + L71)

1.00 1.00 48.1 2.8 0.0551 1. 61

2.00 0.80 50.2 2.2 0. 0421 1.62

2.00 0. 60 55.0 1.8 0.0316 1.63

2.00 0.40 72. 1 1.5 0. 0204 1.72

2.00 0.20 100. 1 1.1 0.0108 1.62

2.00 1.10 70.2 3.9 0. 0527 1.78
Average 1. 66

SD 0. 069
RSD(% ) 4.1

# | represents the relative ion intensity of different species; SD: standard deviation; RSD: relative standard deviation.

At AT UL, K, (Tyr, 1.67 mmol/L) > K, (Trp, 1.66 mmol/L) > K, (Phe, 0.556 mmol/L), EfI
Phe S48 BEH KT A0 2 A WIS AR LE Tyr 5% Trp FUE A WIRIELR. RiSC ™ 8 4R 1E, E LR A
M ER o RN G IPER D) 205, AT LIHEDY Phe 54006 H BRIESAN 2 G0 R (05 A 1 H]
() J5 K AT BE[F] Phe (UZRFELL Tyr 8¢ Trp A H/NWZS [RIAFH . 2550 54 D H BRI T B il & HEA OC.
5CHRI18 1A F AT 1, FEAR ) 2% 40 5 I A5 i 4 e H IR D Y Phe JE 10 526 0 19 i 2555 8K K,
(D-Phe., 1. 07 mmol/L) K T4 M HMCRTASE A9 1 A ZCMERR 5 & M1 R B 308K K, (L-Phe, 0. 556 mimol/
L). ftenl W, A H AN L AL Phe JE U S WIROTRE TR T A B H IR S AR D B HL TR,
2.3 BRBtHBAF Phe, Tyr & Trp EF R P EBHIELMN E EWRILIN LT

LIS (UV) M — TG R o Bl vk, BARERIE | o tad SO, al LAVE y—
v BB AR s PE BRI AE AN A W E RO T B AR i) AR I KRN S A PE 2R Phe , Tyr &
Trp YR-A IF SN HT G WS 2 i 224k, IFHIRE & L A2 . 7EE 4(A) AL (B) By 550635 H AT L
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Fig.4 UV spectroscopies of GSH and mixtures of GSH with Phe(A), Tyr(B)or Trp(C)
a. GSH; b. Phe(A), Tyr(B), Trp(C); c. mixture; d. complex.
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Studies on Non-covalent Complexes of Glutathione with
L-Aromatic Amino Acids by Electrospray
Ionization Mass Spectrometry

CHU Yan-Qiu' ", DAI Zhao-Yun®, JIANG Gong-Yu', ZHENG Song-Bai’,
CHEN Xi*, DING Chuan-Fan'*
(1. Laser Chemistry Institute, Chemistry Department, Fudan University, Shanghai 200433, China;
2. Huadong Hospital Affiliated with Fudan University, Shanghai 200040, China)

Abstract To explore the non-covalent interaction between reduced tripeptide glutathione and L-aromatic ami-
no acids, a stoichiometry of reduced y-glutathione and three L-aromatic amino acids, including phenylalanine,
tyrosine and tryptophan were mixed respectively, and then incubated at room temperature and physiological pH
conditions for 1 h to reach the equilibrium. The electrospray ionization mass spectrometry ( ESI-MS) results
indicate that glutathione and three L-aromatic amino acids could form non-covalent complexes, respectively.
The primary fragment ions of complexes obtained from MS® in a tandem mass spectrometer included aromatic
amino acid, glutathione as well as its y,, b,, which confirmed the results of ESI-MS. Moreover, in UV spec-
troscopies, the discrepancy between complexes and reactants also confirmed the formation of complexes in
aqueous solution. To avoid distinct ionization efficiency discrepancy and signal suppression in ESI-MS meas-
urements, the interaction between glutathione and L-Tyrosine was evaluated quantitatively, which revealed that
the reactant concentration should range from 5 x 10> to 3.00 x 10 * mol/L. The dissociation constants of
three complexes were determined using mass spectrometric titration method, the calculation results revealed
that the stabilities of complexes formed by glutathione and three L-aromatic amino acids increased gradually
according to the order of tyrosine, tryptophan and phenylalanine.

Keywords [L-Aromatic amino acids; Glutathione; Non-covalent complexes; Mass spectrometric titration
method ; Dissociation constants
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