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Abstract: Naturally fermented Jiaosu of Cudrania tricuspidata green fruits were prepared by the same method as that for
traditional fermented Jiaosu with different fermentation periods,and they were investigated for changes in protein content
and amino acid composition during the fermentation. In addition to the contents of protein and amino acids, ratio of amino
acids { RAA) ,ratio coefficents of amino acids (RC) and score of ratio coefficients (SRC) were also analyzed. The re-
sultsshowed. that the content of protein showed a gradual upward trend, a total of 16 kinds of amino acids were measured
in the naturally fermented Jiaosu of Cudrania tricuspidata green fruits,the contents of different amino acids were ex-
tremely different in the fermentation. The total amino acid (T) ,human essential amino acid ( E) and vy-aminobutyric
acid content were increased at first and then decreased, The first two reached 2407.9,766.7 mg/L at 270" day and the
latter reached 211.5 mg/L on the 170" day. Based on analysis of RAA, RC and SRC,the SRC reached the highest value

of 59.52 on day 270" of fermentation. With the progress of fermentation , the amino acid nutrition of the Jiaosu of Cudra-
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nia tricuspidata green fruits is more and more balanced,but the lack of Tyr and Cys + Met affects the nutritional value of

the whole Jiaosu. The contents of different taste-active amino acids were in the order of umami amino acid > sweet ami-

no acid > bitter amino acid > tasteless amino acid.
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1l A PP TR R 1Y A, LR SRR Figi1 Changes in protein contents of fruits of Cudrania Tri-
e, HEAKXWT ., cuspidata Jiaosu during natural fermentation
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Table 1  Analysis of types and concentration for amino. acids from green fruits of Cudrania Tricuspidata Jiaosu with different natural fer-
mentation periods
T[]
I Fermentation time HfH briize AR R
Amino acid (d) Mean Standard  Coefficient
(mg/L) 19 "% o 90 120 170 220 270 value deviation  of variation
Asp 11.0 347.5 509.7 524.7 658.6 663.2 492.7 697.0 488.0 224.4 46.0
Thr * 4.3 33.1 55.1 62.7 86.6 91.7 76.3 108.8 64.8 33.9 52.3
Ser 4.8 34.4 49.1 57.1 80.5 84.2 74.7 107.9 61.6 32.3 52.5
Glu 6.4 51.4 89.2 102.2 143.4 153.2 135.7 197.6 109.9 60.9 55.5
Gly 5.0 44.2 69.3 78.6 109.3 113.2 92.5 129.2 80.2 40.6 50.7
Ala 7.5 99.4 142.1 158.8 214.0 223.0 181.3 248.9 159.4 77.9 48.9
Cys - - - - - - - - - - -
Val = 2.9 38.5 65.7 78.3 108.9 116.7 103.6 146.7 82.7 46.3 56.0
Met = - 0.8 2.2 2.0 3.3 3.7 2.8 6.1 2.6 1.9 72.0
Ile = 3.0 22.0 42.3 50.5 74.4 79.3 72.4 102.8 55.8 32.8 58.7
Leu = 5.2 31.0 59.2 75.2 104.0 120.0 116.3 170.7 85.2 53.4 62.7
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%3¢ 1( Continued Tab. 1)
P TR (] o N
AL Fermentation time Sofics bR AR R
Amino acid (d) Mean Standard  Coefficient
(mg/L) 0 20 0 %0 120 170 220 270 value deviation  of variation
Phe = 37.1 47.3 54.6 67.6 83.8 89.1 87.6 111.8 72.4 25.1 34.7
GABA 3.0 123.9 161.7 170.5 210.9 211.5 148.9 194.4 153.1 67.9 44.3
Lys * 7.2 28.7 60.5 71.0 99.2 102.6 86.6 119.9 72.0 38.5 53.5
His - - - - 2.2 2.9 - 9.7 4.9 3.4 68.6
Arg 5.3 14.4 39.4 50.1 76.3 86.8 79.1 114.5 58.2 376 64.5
Pro 1.2 30.8 65.9 66.4 98.5 107.3 85.9 136.5 74.1 43.2 58.3
T 100.8 823.6 1304.2 1445.2 1943.0 2037.0 1687.5 2407.9
59.6 201.5 339.5 407.3 560.3 603.2 545.6 766.7
41.1 622.1 964.7 1037.9 1382.7 1433.9 1141.9 1641.2
E/T 59.2% 24.5% 26.0% 28.2% 28.8% 29.6% 32.3% 31.8%
E/N 145.0% 32.4% 35.2% 39.2% 40.5% 42.1% 47.8% 46.7%

T FRORARR N, TR H R IR, T 2R B (A& GABA) B T EFEMR S E, N AR A a R

Note ; “-”
mount of non essential amino acids.
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Fig.2  The changes of total amino acids, essential amino

acids and GABA in the fermentation of green fruits

of Cudrania Tricuspidata Jiaosu
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Fig. 3 Dendrogram obtained from clustering analysis of fer-
mentation time of green fruits of Cudrania Tricuspida-

ta Jiaosu

2.4 REEIRPRERMESFERNRES T
RIIIHA R WA 4, F) 2 B EETR RN n] 73 A
LDV PURZE . 55 T R R PRALA , Hods

============================

Label Num

B4 NERBRESERMERENKE
Fig. 4 Dendrogram obtained from clustering analysis of ami-
no acid species of green fruits of Cudrania Tricuspi-

data Jiaosu
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PR IR A SRC R, A 75 B R i 10 .30
60.90.,120,170.,220.,270 K SRC 435 /-38. 15,
49.98 .54.03 54.82 54.37 .54.97 .56.06.59. 52, [
R IERISER I SRC Rl T , Ul W & e [ /Y
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Table 2 Amino acid scores of green fruits of Cudrania Tricuspidata Jiaosu with different fermentation periods

% BT A

(d) & Thr Val Ile Leu Lys Cys + Met Tyr + Phe

10 (m/m) (%) 18.34 12.44 12.96 22.32 30.95 0.00 159. 69
RAA 4.58 2.49 3.24 3.19 5.63 0.00 26.62
RC 0.70 0.38 0.50 0.49 0.86 0.00 4.07
SRC -38.15

30 (m/m) (%) 23.77 27.62 15.79 22.26 20. 60 0.57 33.92
RAA 5.94 5.52 3.95 3.18 3.74 0.16 5.65
RC 1.48 1.37 0.98 0.79 0.93 0.04 1.41
SRC 49.98

60 (m/m) (%) 29.13 34.72 22.39 31.29 31.99 1.15 28.87
RAA 7.28 6.94 5.60 4.47 5.82 0.33 4.81
RC 1.45 1.38 1.11 0.89 1.15 0.07 0.96
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2:5% 2 ( Continued Tab. 2)

R BERT ]

(0 SER Thr Val Tle Leu Lys Cys + Met Tyr + Phe
SRC 54.03

90 (m/m) (%) 33.59 41.97 27.03 40.28 38.01 1.08 36.23
RAA 8.40 8.39 6.76 5.75 6.91 0.31 6.04
RC 1.38 1.38 1.11 0.95 1.14 0.05 0799
SRC 54.82

120 (m/m) (%) 37.77 47.49 32.44 45.36 43.27 1.44 36.57
RAA 9.44 9.50 8.11 6.48 7.87 0.41 6.09
RC 1.38 1.39 1.19 0.95 1.15 0.06 0.89
SRC 54.37

170 (m/m) (%) 38.76 49.33 33.53 50. 74 43.37 1.57 37.65
RAA 9.69 9.87 8.38 7.25 7789 0.45 6.28
RC 1.36 1.39 1.18 1.02 141 0.06 0.88
SRC 54.97

220 (m/m) (%) 28.08 38. 14 26. 64 42780 31.87 1.03 32.25
RAA 7.02 7.63 6.66 6.1 5.79 0.29 5.37
RC 1.26 1.37 1.20 1.10 1.04 0.05 0.97
SRC 56.06

270 (m/m) (%) 24.17 32.60 22. 84 37.93 26. 64 2.05 37.25
RAA 6.04 6.52 5.71 5.42 4.84 0.59 6.21
RC 1.20 1.29 1.13 1.07 0.96 0.12 1.23
SRC 59.52

FAO/WHO #izti¥% 4 5 4 7 5.5 3.5 6

5 NERBREARRBIEPERIERTE
Fig. 5 /Changes-in taste-active amino acids of green fruits of
Cudrania Tricuspidata Jiaosu in natural fermentation

process
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W BRI 2 5 B LA T o S R & I
I ) 1 2 BE TR i 22 S K, A R R R Y 4
TR V- Y {EAE 109. 9 ~488.0 mg/L Z [a], 2k
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