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Analysis of amino acids composition in different fruit parts of two musk-

melon varieties

LI Yingjie, ZHANG Zhenwei, TUO Jiaqi, WANG Yanzhuang, DU Hongbin, LIANG Danna

(College of Horticulture and Forestry, Tarim University/Xinjiang Production & Construction Corps Key Laboratory of Facility Agricul-
ture, Alar 843300, Xinjiang, China)

Abstract: In order to explore the composition and content of amino acids in muskmelon in Xinjiang, and deeply explore
the nutritional value and utilization potential of muskmelon in Xinjiang, the mature fruits of YG and QLG were used as
materials, and gas chromatography-mass spectrometry (GC-MS)was employed to analyze the composition and content of
amino acids in flesh and peel. The results showed that a total of 37 amino acids were detected in two melon varieties, of
which 18 were protein amino acids. The total amino acids content of protein in the peel of two melon varieties were signif-
icantly higher than those in the flesh, while the content of flavor, sweet and sour amino acids in the flesh were significantly
higher than those in the peel. Glutamine is the protein amino acid with the highest content in peel, alanine is the protein
amino acid with the highest content in flesh, and y-aminobutyric acid(GABA)is the non-protein amino acid with the high-
est content in all parts of the two varieties. The results of pairwise comparison of different parts of the two melon varieties
showed that there were 9 common different amino acids among the comparison groups. The research results provide refer-
ence for the study of amino acids and ester aromatic substances in muskmelon fruits, and also provide materials and basis
for the comprehensive development of muskmelon fruits in Xinjiang.

Key words: Muskmelon; Amino acids; Fruit; Gas chromatography-mass spectrometry
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Fig. 1 Characteristics of melon fruit samples
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Fig. 2 Amino acid abundance analysis in different parts
of melon fruit by GC-MS

W, EA 19 FovAEER AR ER (T 1937
YGB 1 & & AT 5 M R K KON A A B
(30.38%) «p-Z 3 T R (25.80%) A &R (13.17%)
HE R (6.06%) KA IR (5.57%) , YGR 15 &
5 MR IK IR -2 5 T 1R (26.12%) N Z 1%
(24.40%) \ RARIR (12.31%) B R B (12.24%)
PR 22 &2 (8.51%) , QLGB FF & J il 5 & FE R
WA B (28.49%) AR (23.09%) p-28
TR (15.28% ) - 1 IR 22 & R (6.16% ) « H & &
(5.57%) ,QLGR & &=l 5 MR LR IK K AR
g (25.71% ) 4% 2 Tk 1% (20.32% ) «p- 2 3 T 1R
(18.30%) & 22 5 2 (12.39%) « H & 2 (6.08%)

2 ANE A AR R IR B B M SRR & &

E—EXER. EEARERINT, RETHEAR

MR EEEm T RN, QLG R & AR LR
: T YG RB R S A B 0
2, YG N 30.38%, QLG 1N 28.49% ; A A
S EBRE,YG TN 2440% , QLG H N
25.71% s K& R BRTE 2 AN EH TS A 1) S R 2 S 2 v 1)
FEEM,YG REH N 0.02%, REH A 0.01%,
QLG R+ 0.04%, RAH N 0.01%.

EAREE AR AR, KA AR AR AR
SEEFEFSTEREE, YGB HAFEARER S E D
Z 5T QLGB {HYE YG &K A ke H iR R AR
AT QLG, N- LB AR AL YG iR
Kol e, S 75 S R R AE YGR HAG I Y, N- 20k (5
i R AE QLGR HAS I H s 75 2 ANEHI S AR, p-2 2
TR (GABATEAREE AL KN T & B

=
!

M

Moo o R
il
Sl

B



#1130 BN, S s 2 PR BT S A 3 o SRR L A X B R 5T
F1 FHARIAREE A RERRE MK RZEX &
Table 1 Amino acid composition and relative content in different parts of melon fruit %
o
i:al ﬁggﬁ%ﬁ‘, . YGB YGR QLGB QLGR
number Name of amino acid
1 N2 Alanine 13174342 ¢ 24.40+2.30 b 23.09+3.70 b 25.71£3.02 a
2 SR Valine 1.50£0.40 ef 1.40+0.30 g 127+037 g 1.49+0.44 h
3 5L Isoleucine 0.36+0.12 ef 0.47+0.10 ijk 0.51£0.13 g 0.39+0.09 jki
4 Ji% % Proline 0.18+0.13 f 0.08+0.05 k 0.66+0.31 g 0.130.13 kI
5 H&# Glycine 6.06x1.25d 3.18+0.68 f 5.57+1.03 de 6.08+0.88 ¢
6 22 5% Serine 4.89+0.77 d 4.04+0.57 ¢ 4.04+£0.51 ef 3.41£0.53 ¢
7 JFE MR Threonine 1.79+0.44 ef 0.66:0.15 hij 120£021 g 0.80+0.08 ijk
8 RAZ TR Aspartic acid 5.57+0.85d 12.31+£0.52 ¢ 3.54+0.41 f 4.47+037 f
9 HZ R Methionine 0.58+0.12 ef 1.08+0.08gh 0.38+0.06 g 0.30+0.04 k1
10 K2R Arginine 0.020.00 f 0.010.00 k 0.04+0.00 g 0.01£0.01 1
11 BRI Glutamic acid 0.29+0.07 ef 0.53+0.08 hijk 1.09+£0.15 g 1.05+0.12 hij
12 KN Z R Phenylalanine 0.33+0.02 ef 0.51+0.06 ijk 0.33+0.06 g 0.20+0.02 k1
13 RAT % Asparagine 2.27+0.68 ¢ 0.44+0.03 ijk 1.2340.39 ¢ 0.38+0.07 jkl
14 B AW Glutamine 30.38+9.55 a 12.24+1.01 ¢ 28.49+8.79 a 20.32+0.79 b
15 ZH %% Histidine 0.50+0.07 ef 0.41+0.04 ijk 1.06+0.17 g 0.32+0.06 kl
16 FEIR Lysine 0.26+0.05 ef 0.26+0.03 jk 0.38+0.05 ¢ 0.26+0.05 kI
17 Ji% % BR Tyrosine 0.460.11 ef 0.43£0.10 ijk 0.31+0.04 g 0.26:0.04 kl
18 {2 % Tryptophan 1.37+0.24 ef 0.45+0.05 ijk 1.57£0.23 g 0.42+0.06 jkl
19 a-% 3 T alpha-Aminobutyric acid 0.02+0.01 £ 0.08+0.02 k 0.21+0.05 g 0.20+0.05 kl
20 1-Z AR EEREL 1-Aminocyclopropanecarboxylic acid 0.02+0.00 f 0.300.09 jk 0.02+0.01 g 0.03+0.01 1
21 T % 2 %1% Phosphoserine 1.66£0.37 ef 8.51£0.94 d 6.16+1.37d 12.39+1.25d
22 N-HJE-L-7 %R N-methyl-L-glutamic acid 0.03+0.01 f 0.04+0.02 k 0.03+0.01 g 0.06+0.02 1
23 INAMEIERR Pipecolic acid 0.15+0.08 f 0.10£0.05 jk 0.44+0.14 g 0.27+0.08 kI
24 3-FH AN AR 3-Cyanoalanine 0.15+0.04 f 0.05+0.01 k 0.05+0.01 g 0.05+0.02 1
25 SIREARR Allothreonine 0.02+0.01 f 0 0.03+£0.01 g 0.03+0.01 1
26 FF & 21 I ZUBR Methylcysteine 0.01£0.00 £ 0.01£0.00 k 0.05£0.01 g 0.04+0.01 1
27 S-TNE I beta-Alanine 0.210.06 f 0.25+0.03 jk 0.27+0.09 g 0.22+0.04 kl
28 5 22 % Homoserine 0.03+0.01 f 0.0120.00 k 0.19+0.04 g 0.23+0.03 kl
29 %N . Aminomalonic acid 0.11£0.04 f 0.1120.05 jk 0.09+0.03g 0.12+0.02 1
30 N-.T: 2 % 2 N-Acetylserine 0 0 0.05£0.02 g 0.02+0.01 1
31 P-% T HR GABA 25.80+£3.62 b 26.12£0.75 a 15.28+1.31 ¢ 18.30£0.43 ¢
32 FHE-5-F2 HL KR 2-Amino-5-hydroxyvaleric acid 0.04+0.01 f 0.03+0.00 k 0.03+0.00 g 0.04+0.01 1
33 Nt - 1-PH 2R Pyrazole-1-alanine 0.08+0.03 f 0.12+0.02 jk 0.07+0.04 g 0.12+0.04 1
34 AR Homocysteine 0.03+0.01 f 0.01+0.00 k 0.07+0.02 g 0.02+0.01 1
35 %% Ornithine 0.50+0.09 ef 0.42+0.07 ijk 0.54+0.05 g 0.54+0.06 jkl
36 JRZ R Citrulline 1.17£0.17 ef 0.96+0.09 ghi 1.66+0.18 g 1.35+0.23 hi
37 N- T B2 N-Acetyltryptophan 0.010.00 f 0.01+0.01 k 0.02+0.01 g 0
B H % £ R 2 Total amino acids content of protein 69.97+1.18 b 62.88+1.53 ¢ 74.75£1.62 a 66.00£1.35 ¢
8 AL R B & Total amino acids content of non-protein 30.03+1.17 b 37.11+1.54 a 25.24+1.63 ¢ 34.01£1.35 ab

T F R RER A

A7 B Ca~D 7R [F] — AR P R R IR  BEAE 0.05 /KF 2253 3, BB AR K7 B (a~c) 7R 4 PR ) 35

Note: Different letters (a-1) in various amino acids indicate significant differences in amino acid content at 0.05 level, and different letters (a-c)

in the total amount indicate significant differences among the four samples.
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Table 2 Composition and relative content analysis of
essential amino acids in different parts of melon fruit %

Essential YGB YGR

amino acid

Valine

QLGB QLGR

2.15£0.61a 2.23+x0.44a 1.71£0.56a 2.26+0.65a

FRAR
Isoleucine
Threonine
Methionine
RNAR
Phenylalanine
Lysine
IR
Tryptophan
HATR
Histidine

0.52+0.18 b 0.74+0.15a 0.68+0.20 ab 0.59+0.14 ab

2.59+0.73a 1.04+£0.24b 1.61+0.31b 1.22+0.12b

0.83+0.18 b 1.72+0.11a 0.51+0.10 ¢ 0.45+0.07 ¢

0.47+0.05b 0.82+0.10a 0.44+0.08 b 0.30+0.03 ¢

0.37+0.09 b 0.41+0.05 ab 0.51+0.07 a 0.39+0.08 b

1.96+0.36 a 0.71+0.09b 2.11+0.32a 0.64+0.09 b

0.72+0.13 b  0.65+0.06 b 1.42+0.25a 0.48+0.10b

9.61+0.80 a 8.32+0.69 ab 8.98+0.45a 6.32+0.61 b

T+ 250 i ZE WA B B Y HAE I 1) 18 i i a2k
B b B S i BT R RN G T8 (aed) FORBERD R SR
4 FPEIHIFEATE 0.05 K FZR R T

Note: The relative content of each essential amino acid is its rela-

S Total

tive content among the 18 protein amino acids measured. Different
small letters (a-d)in each row indicate significant difference among the

four samples of each amino acid at 0.05 level. The same below.
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Table 3 Composition and relative content analysis of

3

B né

tasting amino acids in different parts of melon %
Bk
Delicious YGB YGR
amino acids
fER LR 37.16£1.63d 65.75£1.61a 45.59+1.43 ¢ 57.19+1.13 b
FLA

EREERR  6.65£023a  6.86+0.53 a

QLGB QLGR

6.86+0.90 a 4.72+0.62 b

BIA
TR HERE  8.4620.63 b 20.42+0.71a  6.21+0.77 ¢ 8.38+0.79 b
SOA

FRE LR 37.45+1.14 ¢ 51.44+1.45 ab 46.45+1.94 b 54.70+1.37 a
SWA

W BER G SRR (FLAD & SN B &R R A AR RN A
SR H &R 2R 1 & i 2 A i R AU R (BIA) & i oA 7
R EAR AR ER R R AR AR AR S R
AT R R SR (SOA) B B N R A &R A &R (1 2 B 2 A ik
R (SWA S EATFER AR AR hE R 28RS
A,

Note: Flavor amino acid (FLA) content is the sum of glutamate,

aspartic acid, phenylalanine, alanine, glycine and tyrosine; Bitter ami-
no acid (BIA) content is the sum of isoleucine, methionine, phenylala-
nine, tryptophan, valine, histidine and arginine; Sour amino acid
(SOA) content is the sum of aspartic acid and glutamic acid; Sweet
amino acid (SWA) content is the sum of threonine, alanine, glycine,

proline and serine.

24 EFSEBSWH

HR A 1 22 O B /s — e 1531 3 #T (OPLS-DA) 5
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0.05 b , 45 G i JTURE A 4 ) 22 3 A 200 #r , O
AN E A RAE A A ) 2 R R, S5 R K 3 5
B4 Fior. B 3-a AT A1, 2 AN Rl P 1A
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Fig. 3 Analysis of different amino acids in the same fruit part of different melon varieties
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