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Analysis and Evaluation of Amino Acids in Ripe Fruit of
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Abstract : The content of amino acids was detected in 5 fruit mulberry varieties coming from Yu mai County in Xinjiang, Aktao.
The amino acids composition, total amino acids, essential amino acids,amino acids with flavor enhancement effect,amino acids
with medicinal function and branched—chain amino acids among different varieties were compared and amino acid evaluation
index( RAA,RC and SRC) was adopted to make comprehensive nutritional evaluation.The results showed that 16 kinds of amino
acid were detected in 5 mature mulberry, with the total content ranging from 0.802 to 1.323 g/100 g and with the highest
content of glutamate and the lowest content of tryptophan and methionine. There was no significant difference in EAA/TAA
among different varieties ( P > 0.05) .The content of total amino acids, essential amino acids, amino acids with flavor
enhancement effect,amino acids with medicinal function and Branched - chain amino acids of 8632 were significantly higher
than those of other varieties, followed by Hongguo no.2.The essential amino acids were conformed to or close to FAO/WHO
amino acid model, except methionine + cystine. Methionine + cystine were the first limiting amino acid in mulberry fruit by
amino acid ratio coefficient method.The SRC score order of different varieties was Hongguo no.2 > 8632 > Taiguo > Da 10 >
Guoxuan no.2,and SRC scores of Hongguo no.2 and 8632 were 84.563 and 82.859 respectively, which higher than those of
other varieties.The results showed that the amino acid nutritional value of 8632 and Hongguo no.2 was higher among the five

fruit mulberry varieties, which had obvious advantages as the fruit mulberry varieties popularized in Xinjiang.
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BARE " ERE" Y., 28, XAFHE F
B OFWIL, & E AR AR T R B
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SEAS VHA g Sy AT Y BB W N T & T RE
P S P B RO
TR AW P RE I 4345 5T 19 A 2H i B
A7, B AR AT s ik 1) o 22 B a5, HHp o 7 3
g 55 B vh RS, ARG i, AT LA i3
PUARIE & A =l 8y, VT b, IR taE &,
IR IR R I TR E A A R
[E]SER” i Ae 7 2 SEHR, W S 8 = ARUKAR
C A A AR R R T T A R E AR
PR, Ay BEAR Y L O B 1 T B R [T A SR 2
SR AP S B Rt R R ) R S T R SR 2
S I A I FEIN A R SRS v S 1R 2 il 2 5
& PP AT FURAR LU DA 4H 4L (FAO/WHO ) #243t
B2 % A AR . i b 251 0 45 DU A5 A4 R 50
mn Al B 30 S AR A AR A 12 F, L R
i | 247 20 2 ik Wi A S 4 S0 R iR 2 L 435 S 0.009%
0.014% F1 0.003% , |55~ It 22 1R F1 1 47 24 PR A1, 5 B2
30 SRM PSR E LR SRS T HEAT R
5801, A RS A AR Y INASTE — B R 4R R
MEA BTG PR IR S . 2RI SR A4
AT XT 10 Flb 5% KL i) 7 25 40 i 2 1 40 AT 43 i T 2%
GVFY, MAS AL R S 17 PR, B R
MEEE 5, & 270.07 mg/100 g, P4t .
o A I G 6 AR SR i b 2 R R A AR v A SR T
HKIRZR, N 2057 mg/100 g, H 5560 R FHU LR S5 A%
T AR, Kusano 25" ¥EX] 4 B HZ A B> 20 B
KIT 6 Ploging & 208 . Uk AT UL, AN [R] Hb 5 AN [
A A SR S S R Y A A T 25 5, T s ) L R
MAEEIILSS o
ST e M ] e By B iR Ay R Bl M T R AR, &
IR, TR FE & L 4F H I/ 2824 h, TFEHIK
35221 d, AR 11.2 °C 5 A 2 R VE ) LR AR 1
AR, BIERERRIRN B SR INEE T T Feik 9 2 Rl i
IR, BT EA UL B P SL A, BB Rk
FE B IR DB A B T B B R R S
W BAG RAMIE R PEHE Btk V70 4 4 S A58 0t
SR BT T 2017 45 3 H T s 5a B oo ey B K
ZGIFBAE T 5 MR F| P, KR 10 HEIN A
B SRS S A, BT T B Rl Fn 1, 2121
2 SAG R E N RN TR R 2R 5E 2 45 8632
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T, TR K A AR ERFFIR 2R 5 min J5 il E 25,
RIEFRARS HMES R AR, ERRATRE T
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R ERFE PR 22 h 5, B R EL R K i i ot i
J& , A SK Z R sh UK i a8 B oK iR =3 5% % &2
50 mL RN ER F5 . TIPEWR 1 mL F 5 mL
AN ,45 CoKIRTHEZEZR T, 0 2 mL KB, 7
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Table I  Amino acid content of fruit in different fruit mulberry varieties( g/100 g)

D%y K10 Bk2 5 8632 LTHD B L
AR Thr 0.040 +0.007" 0.030 +0.004° 0.050 +0.004* 0.040 +0.004" 0.031 £0.004°
#is g Val 0.050 +0.006" 0.040 £0.001° 0.080 +0.006" 0.050 +0.003" 0.040 +0.003°
HANR Met 0.010 +0.003* 0.003 +0.001" 0.010 £0.001* 0.010 +0.003* 0.011 +£0.002*

2R e 0.040 +£0.007" 0.040 +0.003" 0.050 +0.006* 0.050 +0.004* 0.040 +0.004"
2450 Leu 0.070 £0.011"™ 0.060 +0.005° 0.101 £0.008" 0.080 +0.006" 0.060 +0.004°
JETNE R Phe 0.030 +0.005° 0.030 +0.005" 0.051 +0.003* 0.040 +0.003" 0.030 +0.005°
WAL Lys 0.100 +0.018" 0.080 +0.004" 0.081 +0.004" 0.070 +0.006" 0.070 +0.004"
O R Trp 0.010 +0.003" 0.020 +0.002* 0.011 £0.002" 0.010 +0.002" 0.010 +0.002"
INES R EAA 0.350 £0.037" 0.305 £0.013" 0.434 £0.029° 0.351 £0.022" 0.292 +0.020°
K14 s Asp 0.110 £0.011° 0.110 +£0.006" 0.180 £0.001° 0.130 £0.004" 0.091 £0.012°
AR Clu 0.140 +0.005° 0.139 +0.005" 0.239 +0.007* 0.180 +0.007" 0.130 £0.005°
257 Ser 0.060 +0.005"™ 0.050 +0.006" 0.080 +0.009* 0.069 +0.006™ 0.050 +0.009°
IEEBR Arg 0.050 +0.005° 0.070 +0.003" 0.098 +0.023* 0.090 +0.006™ 0.070 £0.007™
H% W Gly 0.050 +0.007" 0.050 +0.005" 0.070 +0.008" 0.060 +0.008" 0.050 +0.008"
%82 Pro 0.110 £0.007" 0.060 +0.005" 0.120 +0.006" 0.070 £0.004" 0.060 +0.008"
N& W Ala 0.040 +0.005" 0.040 +0.004" 0.060 +0.013* 0.050 +0.009* 0.039 +0.009"

B AR Tyr 0.020 +0.005" 0.020 +0.004" 0.040 +0.005* 0.030 +0.007* 0.020 +0.006"
BT EELR NEAA 0.580 +£0.018° 0.540 +0.009* 0.890 +0.046" 0.680 +0.021" 0.511 £0.031*
MR TAA 0.931 £0.031° 0.845 +0.006" 1.323 £0.037° 1.031 £0.012" 0.802 £0.011°
A FE R 0.581 +0.013¢ 0.564 +0.011° 0.871 £0.025" 0.691 +0.006" 0.532 +0.006"
EIR A FE R 0.250 +0.009° 0.250 +0.002° 0.420 +0.006* 0.310 £0.003" 0.221 £0.017*
Xl SR 0.160 +0.016° 0.141 +0.006" 0.231 £0.015° 0.180 +0.011" 0.140 +0.008"
EAA/TAA 0.376 +0.030* 0.361 £0.013* 0.328 £0.024* 0.340 +0.020* 0.364 +0.030°

TE - AHARRAMP AR RK . FATBIR AR NG FRFRRZERBE (P <0.05) ;% 2 [,

iz 1) RAA , RAAO #5-Fh & LR RAA [FHME ;

SRC =100-CV x 100, ;5 , 45 5 2 ¥ CV = RC
bR/ RC %
1.3 #iEaE

RIS B YR K FH Excel 2007 Fi1 IBM SPSS Statistics
19 SRAFAT IR AN FR S G T4 HT, —IRE R, G5 LA
(x = s)FR, 2 SR A Duncan 3%
2 HERE5HW
21 SANREGHRESEREARLSE

AFRRFRMPFREPAEBRERILE L, HEI
WM ZEHE 0, 5 A4 5 S 0 B 114 ol 28 S5 3 o ARG I
16 Fha LR, B A LR & 2 0.802~1.323 g/100 g,
Forh B 2R & F s, 28 IE 4 0.130~0.239 ¢/100 g, H
YRR A MR, 22 WF 4 0.091~0.180 g/100 g, &
KA 2 (0 2 TR 2408 , A8 i > 0.003~0.020 g/100 g,

5 AR S PP R R AR R S e 1Y 8632,
Tl 1.323 g/100 g, RIR Z24L R 2 5, &N
1.031 g/100 g, BRI S KM EHR, 2R
0.802 g/100 g, A [F] &b Fh 2 0] 77 A€ W 3 22 5
(P <0.05) .8 Fh b 75 & 3L 2 & i e /o 19 J& 8632, &
£l 0434 /100 g, Hik 4T 2 S Fk 10, & &5
2k 0.351.,0350 g/100 g, T EEANEGR, &R
0292 g/100 g, 8 FhIE 475 & H R & = I = W )&
8632, % HE40.890 g/100 g, HRZLIR 2 5, ikl
0680 g/100 g, A MM EG R, &8N

0.511 g/100 g.5 R F AP 8632 AR E T 1Y
BEILIR T A IR AN AE L TR A LR 1 S R
FmTHESM (P <0.05),

IR E RS B2 EH M L (EAA/TAA) R
0.328~0.376 , 3238 F FAO/WHO Jf#2 it 19 0.400 4 v
{8, BT P Z ] EAA/TAA 27 K83 (P>
0.05) , 15t BH SREE o 7 20 I P 21 %, LU A9 A H o 24 48

ZIHAERR R R R  FAmR . H &R .
ZH R G B e AT L () 4 b BT A SR A A i T Rk
R 1 AT LUE M, 9 Fheh A& 2 & & i & 2
8632, &rim >l 0.871 g/100 g, B FH & Ml (P <
0.05) ; Hok LT R 2 5, &1 0.691 g/100 g; K 10
FISRIE 2 52 (A 22 3R B3 (P >0.05) ; & = 5Ky
EGR, H AL N0.532 ¢/100 g Ui 8632 1425
ERETFHE M.

Fh A 1 T R 4 S 1 A I ) e R S 3R TR I B )
FREE B R R L 2 Bl R A LR S R R 10
S 8632, ¥ ik 0.420 g/100 g, I 3w T H T W R
(P <0.05) ; iy 41 % 2 5, &4 0.310 ¢/100 g;
K10 RIS 2 S ZMZERANRZE (P >005), ¥Rk
0250 g/100 g; TR MW EHE R, &N
0.221 ¢/100 g BEHH 8632 AR A LR B H .

SCEE S IR R 5 A 2R | 50 S R AN A1 R A
EESH5EENUCE, 2 5 B8 NUE B R 07 &3t
PRI 35% , S B WL & A B H VI R 3 Fh
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Table 2 Comparison of essential amino acid in different mulberry fruits and FAO/WHO amino acid model (% )

FAO/WHO & 3R

K F %10 Wik 2 B 8632 a2 5 EE Bt 2
Pt 4292 +0.006* 3.599 £0.005" 3.811 +0.002" 3.879 £0.004* 3.893 +0.005" 4.00
TN 5.363 £0.005" 4.778 £0.002"  6.077 £0.003"  4.882 +0.003" 4.961 +0.004" 5.00

EEBR + EER  1.117 £0.004™  0.377 £0.001°  0.789 £0.001™ 1.001 +0.003"  1.326 +0.002* 3.50
ENEMR + AR 5.392 £0.002" 5942 £0.009" 6.876 £0.006" 6.803 +0.005" 6.285 +0.011" 6.00
SRR 4310 £0.008" 4717 £0.003™ 3.818 £0.006" 4.852 +0.004™  4.990 +0.006" 4.00
SRR 7.507 £0.009*  7.150 £0.006°  7.611 £0.006* 7.755 £0.006"  7.508 +0.006" 7.00

i 2R 10.771 £0.018" 9.506 £0.005" 6.104 £0.003°  6.827 £0.006°  8.696 +0.006" 5.50

SRS IR & i B U 8632, Sk 0.231 g/100 g,
W T HEMPN (P <0.05) s HIUJELI R 2 S AR

+ e IR Z Ak, e & LR 1w T FAO/WHO 550
BORGLUR 2 S RG R IR 2R 2R R A R +

10, 45504 0.180 1 0.160 g/100 g; & 15 AL 2
ik 2 SRGR, &k 0.141 F10.140 g/100 g, Ut
W] 8632 M =4 2 FER & &L 5 THIE S A

ZE TR 5 SRS R b 8632 1Y s R E
MEZHAREMRW S a B E S FIHEMP, 2252 2
SURZ o XN 4 0 90 i X 5| b 15 A4S SR &
Fh, WFFE & BAS [R) 56 Bl AE ot o= &y | A — 2 22
S, 8632 AL PudE M R AR R P P E
T PR AE AR A, HAREIAE (2T 2 S —Hiel /I
& 46C019 by eT o B 55, 7P BB =, PLIEPERY
ThZ2ELE AR H 8632 FE BT HR 1Y) X I aE I e , S
HRERER S ET S, EIEM B, VE 8 5 i DX
JTR SRR SR B B Wi R
22 RELESEBHRES S FAO/WHO H
AL &

HRATEE A EUH AR ZH 2R (FAO) Rt A A 20 41
(WHO) 1973 4E4& i T iFM &R H TS SR M E i 4 7
A, AR E W) BT 5 75 2 B R 2H 1 L A5
R EAT & FAO/WHO 2 BE g A5 202K, s A &
Yy O, 8 HUBE SR A L A N AR K LB T
o AN[E] PP SR T A R Y R 4 S FAO/
WHO Z MRS LE A IR LR 2,

ik 5 FAO/WHO S IEMA =i (% ) i e ie i
H(FR2),5 PDHRFFEY R LT IR T UER
g + e 2 MR 1Y JoT &L 43 %% (0.377% ~1.326% ) ik T
FAO/WHO Z R ZR 1Y 3.50% ; 58 2 1R Fnfi 24
T 1149 B i 3 28043 5 R 7.150% ~7.755% F1 6.104% ~
10.771% , ¥ & T FAO/WHO 4% & 1% #8550 Bk 1
7.00% Fi1 5.50% , 454 FAO/WHO ¥ Bk ; Hie o
T IR L A B2 WHO/FAO 2 H 19 & FL iR A
o HHP R 10 BRI A RR + Mg 2R 00 5T &2 53 B0k
5.392% ,f4ME T WHO/FAO £ H /Y 6.0% , (5 TE & R
+ PR S, e A FE R w F FAO/WHO #8152
SR ARIE 2 S R R | IR R S IR 1 BT e S
B4y R 4.717% . 7.150% Fil 9.506% , &= F FAO/
WHO 25 Bt g #5820 2R, B 2 R ¥ IR T FAO/
WHO Z MRS A CEE K 58632 1 75 Z R AN 57 52 A TR 15
k1 3.8% ,5 FAO/WHO #2 Hi 1) 4.00% 122307 , BR R 2%
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2R 1Y BT & 43 B T FAO/WHO 23 AL 1ig 451 20 2
K, HEEER T FAO/WHO #ZK,

ANTE] S A 2z 18] b A Y, D 2R 1Y ST e S R LU
K 10(4.292% ) i FH B PP, LR Rk 2 55
H 19.26% R G Fh 2 8] 22 5 R W3 (P > 0.05) 5 45 44
12 1 JO 43 B L 8632 fk e, o 6.077 % |, W 3 i T
BEmA(P <0.05), HE 4 Nz bR L3
(P>0.05) ; RN Z R + I 2 R 1Y) 0T 4 43 2 A 8632
=, N 6.876% , i 2 = T AR K 10(P <0.05),
Humfhzm 225 A3 (P >0.05) ; 558 2 R 1 5t
OB A RS, N 4990% , B35 TR
8632(3.818% ) (P <0.05) , Hp= S fb 2 [A] 22 5 R I 2
(P >0.05); 55 2 2 Y 0T 3 43 L LA 8632 I =1, My
7.611% , fhFp 2 [A] 22 538 .35 (P > 0.05) ; #i &0 R 19
SRS EL LA K 10 %755, 0 10.771% , b AR 1Y 8632
(6.104% ) & HY 76.46% , < 10 Fl1HE % 2 5 22 6] 2% 5%
ANRFE(P >0.05) , UL 8632 (¥4 2 R . 2R TN 2 iR
+MEAR S T HEMM, XN ERER s THE
Y L N (O O = =i R E R L N (i IR TN
BRAMFEA R 2ZF AN EE (P >0.05),

VDL PR AR T EHRNE S,
HAF A Z B0 7 F EE A —E 2257, [FBT
A M SRE DS — R & R oy AR + P E R,
H T AT A AR = T a2 WHO/FAO $2 H 1y 20 5L
ez, Pk, REEVERZEEZRSSFEEA
g + Pead 2 ) st & .

23 FEBRLERHESHLEFTIERMN RAA,
RC & SRC

5 ARF PP RE LTI RAA RC X
SRC Z5R L& 3,

MFR 3 AIE ), R AT R AR T Y 71 R 4
HR RN EAR + BEER 55w 2 RSS2 1) RRA
¥3437 F 0.900 ~ 1.250 = [a], H: & FE MR 4 i 5 FAO/
WHO #8% 5 # F — 2 1 1 28 12 19 RRA {H 3 K F
1.100, & s AEXS i 8 s S22 + DR 5 i Fh
FERYFLIRIBR il 22 5 7R , RRA { & 0.108~0.379, BRI
2 S EAM + BEE™ M RC {H (RC =0.409) |
8632 i iE RC {H (RC =0.728 ) AR Z4h, HoE i
Fh A G 2 BRI RC ¥ T 0.800 , Hrh o 2R (4



TROEBRR

ﬁa:ﬂ%&l

Vol.41,No.17,2020

3 AR SRELLTT SRR ) RAA (RC J SRC
Table 3 RAA,RC and SRC scores of essential amino acid in different mulberry fruits

HAR +

KN +

J= s J=n s P =T P =T J= s
: il AR o DN Rtsris 2R SEENIy SRC
AN PN GER W - S R Fiik=y
RRA 1.073 1.073 0.319 0.899 1.078 1.072 1.958
* 10 78.939
RC 1.102 1.029 1.214 0.862 0.950 1.000 1.285
RRA 0.900 0.956 0.108 0.990 1.179 1.021 1.728
k2 B 74.239
RC 0.924 0.917 0.409 0.950 1.040 0.953 1.134
RRA 0.953 1.215 0.226 1.146 0.955 1.087 1.110
8632 82.859
RC 0.978 1.166 0.858 1.099 0.842 1.014 0.728
RRA 0.970 0.976 0.286 1.134 1.213 1.108 1.241
AR =2 84.863
RC 0.996 0.937 1.087 1.087 1.070 1.033 0.814
RRA 0.973 0.992 0.379 1.048 1.247 1.073 1.581
G 81.689
RC 0.999 0.952 1.441 1.004 1.100 1.000 1.037

IR FE AR RC FRKF 0.900,

AlE G R ZE] RRA Fil RC FEAASGH, K 10 #9795
Z MR R = T e b A, 8632 HUAR AR AN A
TR + Mg v T E R, 40— 2 S ey d iR T

Hegahf, G R 0575024 0R AR + Peadmi e T H
Edh

5 ARF T FP IO TE EH IR L AE &R 5 (SRC)
IHBETE 74.239~84.863 2 a] , AP /MR LT R 2 5
>8632 > & > K 10 > Pk 2 B 21 2 218632 7
SRC %151, 4351k 84.863 i1 82.859 , Jhik 2 Ik,

VLR PR AR + AR Z 4, HELTH
EIEMR AR, BRI, X SINBEY s
SEU O IE S 45 R — B, HLAT S 2 51 8632 (1 SRC
1R, BRI B IR A AT, AN SRR R 2R S
SR A S SR S Rl 3 T X LB IR AT AT 2R A VT
M, A BE A UL 0T SR S W P B B o T B R
o A T P B AR
3 #ig

ASBIF S 0 3 ) R ST R BT v B 5 | A SRR AN [ SR
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