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Abstract: To study the characteristics of free amino acids in wampee, the scientific evaluation of the effects of free
amino acids in different wampee germplasm on fruit flavor and medicinal value, the contents of 20 common free amino
acids were determined using HPLC with the pulp of 20 wampee germplasms. By using taste activity values, principal
component analysis and cluster analysis were used to comprehensively evaluate each wampee germplasm. The results
showed that the pulp contained 18 kinds of free amino acids except Cys and Arg. The content was significantly different
among major wampee germplasm. The mass concentration of total free amino acids of the 20 wampee germplasms
ranged from 1309.7 to 9832.0 mg/kg, among which the content of non-essential amino acids was the highest, the content
of essential amino acids was the second, and the content of essential amino acid for children was the lowest. And the
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content of medicinal amino acids ranged from 6.3% to 18.6% of the total free amino acids, of which Asp and Glu were
the major components. According to the different flavor characteristics of amino acids, 18 amino acids were divided into
three categories of flavor amino acids, and found that M1 had the highest content of sweet amino acids, and G2 had the
highest content of delicious and bitter amino acids. And the TAV of Ala in 16 wampee germplasm resources and Asp and
Asn in a few wampee germplasm resources was greater than 1, which contributed to the flavor of wampee. Most free
amino acid showed significant or highly significant positive relationships. Meanwhile, four principal components were
extracted by principal component analysis, and the cumulative contribution reached 89.766%, which could better reflect
the comprehensive characteristics of free amino acids of pulp. In general, the overall scores of each wampee germplasm
ranged from —3.18 to 3.51, with M1 having the highest overall score. The 20 wampee germplasms were then clustered
into three major groups by clustering analysis, among which X2, Y-1, G2 and M1 of group Il had high contents of

total free amino acids, medicinal amino acids and flavor amino acids, with good amino acid nutritional quality and fla-

vor quality. The results could provide some reference for superior seed breeding and quality evaluation.
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Tab. 2  Statistics of taste active amino acid content

% & Content/(mg-kg ™)

RS FE R X IR S KUK T BT Rk s BHIREFER Ala 19
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18 AP BT R ¥ K F 1 BEBRZ IR Asn 1 TAV {H

Bzt AL 3
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e e D 8 R 1Sh, AR PN 1
THRZEEMR  914.31~5622.89  2716.69 1466.13  53.97 T BE VR SRR Asp 19 TAV (BT LE Y-1 FUR AT
WREIRR  133.05~316.55 218.10  56.87  26.07 1 U6 e 22 R0 i Fh R SR SRS e 1 L 3 R A
WELRZFERR  201.06~4593.70  1657.63 1461.87  88.19 AN T R ik . SR . SR AR L (i SR
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Z1 6000 Y-1 G0 0B R B B SR S B A e TERINER, R
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X 0 0 AT A akmam KO SIS, SRR AR, (E2
X3 007 R I CCRL RS UNEES S S
o | [ LL 100:‘ e ol 24 BEEMBRAPHESSERE %’Eéﬁﬁ
RNV 20 3 5 J 1 18 il 80 A R o 7 7 —
X1 G2 FHCHE (18 2), 18 ﬁﬁ%ﬁ%%ﬂi’gzﬁrﬁi,
- ’ - KREHE BE R BEXRR, KR =0300,
N3 MR, Hib Gly, Ser, Ala, Leu. Lys. Thr
ML 12 S LR ] 1Y AH O i%;&ﬁ Iﬂ\, I*&%%‘ﬂ(y )
1 RAEEHEREANSRE LT AE ﬁﬁﬁ%ﬁ%@? Ser il Ala Iﬂ*ﬁﬂéﬁ%l% , *H?é’fﬁ:ﬂ%
Fig. 1 Radar chart of taste-active amino acids in R 0.952, BEREIEIR Glu FIHEITIRZ AR Met 2
different wampee germplasm pulp (6] A e R B A, 18 0.076, MFEMHEAE,
*3 AREEMARAZKREEBRNKXEER
Tab. 3  Taste activity values of flavor amino acids in different wampee germplasms pulp
5 iia=E = a1 FSERHC TAV AR5 RN
Sort FAA Taste threshold/(mg-kg™) 51 Amplitude Y{H Mean CV/%
R IR JRE R Thr 2600 0.007~0.033 0.017 43.363
22 R Ser 1500 0.065~0.525 0.228 58.933
W4 Ala 600 0.838~6.281 2.997 58.444
F B 2 R Met 300 0.010~0.031 0.014 34.076
fifi %% Pro 3000 0.027~0.365 0.146 58.438
H4# Gly 1100 0.016~0.078 0.037 46.085
A& Bt Gln 2500 0.007~0.042 0.020 57.316
IR SRS e 900 0.012~0.028 0.018 25.353
250 Leu 1900 0.006~0.014 0.010 24.194
iR Val 1500 0.013~0.048 0.029 36.260
2H % R His 200 0.145~0.344 0.188 26.626
AR Lys 500 0.026~0.044 0.033 15.923
&SR Tyr 2600 0.005~0.019 0.011 32.621
ZRINZ R Phe 1500 0.010~0.024 0.017 29.888
AR Trp 900 0.015~0.063 0.035 45.281
fER AL RAE MR Asp 1000 0.061~1.045 0.358 83.025
AEM Glu 300 0.153~0.598 0.322 38.860
T & Bk Asn 1000 0.084~3.520 1.203 96.242
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Fig. 2 Correlation heat map of free amino acids
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Frh Met, Asp. Glu, Pro L[R]52m, HHERE
HEIR Asp. Glu FRFIEME N TUE, B IR ZERR Met
Fl Pro MURFAEME M IEAE , EZARIUANI 8 5 A o
TR PR i Az B R AN A R 2R 1Y BT . E L
3 A TR 8.461%, T E MR EA SRR
Phe. Tyr. His S 3L R, 328 i ey bR 24 SE R
s T . ERST 4 MTTIR R AR, o 5.364%, XI
e B SR i T s i g/, B Z AR TR A I
% Gln F1 Pro (52, WLk 2 LR 115 B
26 AEEEMREATHESEBRNES
M

HRYE oo 2B, $EHCH R 4 A F R0
ZiF ok Rk 89.766%, Al LIARCEAR 18 Fha ik
FRXT 20 13 ¥ B2 Fp BT A TER G VAN o 1T 4 A E RS
A3 M TR] J5 T AR T 4% 95 B P I 2R TR 1) o
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Tab. 4 Eigenvalues, contribution rate and loading matrix
of principal component

b FE 4> Principal component
Index 1 2 3 4
TR /% 65.304 10.637 8.461 5.364
BTk ®/% 65304 75.941 84.402 89.766
FRAEE 11.755 1.915 1.523 0.966
HNE MR Phe 0.758  —-0.235 0.447  —0.165
B & R Met 0.599 0.554 0.244 -0.119
W22 Lys 0.865 0.202 0.307 -0.214
SR Leu 0.899 0.126 0222  —0.280
%R Trp 0.858 -0.322 ~0.242 0.120
JRE R Thr 0.870 0.157  -0.304 0.059
AR Val 0917  —0.093 0.113 -0.218
SRR e 0.873 0.133 -0.076 -0.378
4 &R His 0.806 0.053  -0.455  —0.018
KREHIR Asp 0.761 —0.540 0.216 0.121
R Ala 0.969  —0.021 -0.156 0.058
HE R Gly 0.884 0288  —0.273  —0.062
B HE M Glu 0.679  —0.633  —0.038 0.166
HH BN Gln 0.698 —0.027 0.392 0.470
Ji% %R Tyr 0.602 0.335 0.530 0.303
[ Z R Pro 0.583 0.530  —0.188 0.475
225 /R Ser 0.895 0.099  —0.349 0.056
KABERE Asn 0.878 -0.397 -0.073 -0.023

LR B, PR — A AN RE X L AT 45 A
B, B, @k 4 A 320 YRR ] A (E A
X N 5 28 TR R X 45 3 R B AR A AT AR
AU A BN ZE AT RN« Y=0.653 04xY,+
0.106 37xY,+0.084 61xY;+0.053 64xY,, L&A
15 B AS [F) B J P BT ) E o 1R i Gy (3R
5)0 20 1 KRR Y 255 HE A AR B SR I R
J1<A6<H1<N-3<J2<X1<T1<G1<J3<X3<X4<Al<
A2<B1<300-2<Z1<Y-1<X2<G2<M1, Z&135071F
—3.18~3.51 Z[a], HAAy 9 {73 He B ot () 2 FE 1R
M LR AR R TEL, RPN IES, U 24
ol BT P U 125 A 2R v T KK
27 ARAEREMREADHFEISERNESL
o

KM ward Fe/N 7 22 15 5 RRCEG I 2 7k X
20 Uy e PR ARG 18 FhiiF S R IERIET R 5
RESH (HE 3), FEBRIERE R 5 B, 70K 20
AT A 3 K2, 55 T35 A6, HI. J1,
N-3. J2. X1, G1. T1 % 8 (e e A4 pl, H
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Tab. 5 Principal component scores and comprehensive
ranking of different wampee germplasm

Gejrifli‘asm e v Y Sﬁ:i g
300-2 2.66 -023 -0.16 1.59 1.78 6
Al 2.04 052 -0.74 0.27 1.23 9
A2 1.97 1.71 0.83 2.14 1.65 8
A6 —4.64 0.28 -0.23 0.27 -3.01 19
Bl 2.42 0.59 2.19 -2.04 1.72 7
Gl -2.10 -0.61 0.54 -134 -1.46 13
G2 5.68 -1.82 -0.19 -0.47 3.47 2
HI —4.29 047 -0.35 0.56 -2.75 18
J1 —-4.66 -044 -0.75 -0.48 -3.18 20
12 -3.36 —-0.40 0.00 -0.04 -2.24 16
J3 —0.84 043 -0.65 -035 -0.58 12
M1 5.51 1.99 =341 -0.20 3.51 1
N-3 -3.75 -027 -0.71 0.53 -2.51 17
T1 -3.11  -0.11 0.80 0.08 -1.97 14
X1 -3.36 -0.35 0.14 0.28 -2.20 15
X2 3.62  -2.01 0.82 -0.19 2.21 3
X3 0.22 028 -0.60 -1.10 0.06 11
X4 1.16 -0.44 -1.02 -0.79 0.58 10
Y-1 292 -233 1.33 1.40 1.85 4
Z1 1.92 3.78 2,17 -0.13 1.83 5
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Fig. 3 System cluster analysis of different wampee

germplasm resources
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