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Amino Acid Composition and Nutritional Evaluation of Xinjiang Wild Walnut
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Abstract; In order to understand the amino compositions in the fruit of wild walnut occurring in Xinjiang,12
different types of wild walnut were evaluated by fuzzy identification method, amino acid ratio coefficient
method,system clustering and principal component analysis. The results showed that the coefficients of
variation of the amino acids of different types of wild walnuts were between 5. 7% and 37. 05% ,and the
compositions of various types of amino acids were significantly different. The total amount of amino acids
ranged from 157, 34 to 187. 13 mg/g pro. The ratios of essential amino acids/amino acids and essential ami-
no acids/non-essential amino acids of all types were lower than those specified by the FAO and WHO
standards. The first limiting amino acid of wild walnut protein was threonine. The nutrient value of amino
acids was more in line with the human body’s needs for the wild types of small ovals, small rounds, flat
rounds, pointed beaks,and iron shells. The principal component analysis showed that the main amino acid
content traits were Ser, Thr,Gly, Tyr, Val, His,and Ile.
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BHCE R 2R E N, & A 18 MaE ik, 71 5l
5 sE &R (le) VB AR (Mev) (S22 1R (Lew) (N
A (Ala) I H B (Lys) . &AM (Gluw) . 2 TH & B8R
(Phe) . 22 2 1% (Ser) \ 75 2 M2 (Thr) (A2 12 (VaD)
PR (Cys) (g & MR (Tyr) (4 2 MR (His) A & R
(Arg) . RITZ& AR (Asp) il A R (Pro) | H & R
(Gly) 5@ &R (Trp)™™ . HAp k& A 8 Fhas
FH H R (essential amino acid, EAA) (Ile, Leu,
Lys.Met.Phe, Thr.Val.Trp) & & 5 A5 & &
(7RSI () G =18 [ - = Wi B N4 = R VA
TE 0l 2 N SEA T (BT 75 40 i B 2 b 2 AR
FAS . i B e A Ak G 3R T I g
HA RN AR A3 BT 1 s S A Ak il A D R L o6 TR
FAELIR O 1 MOE FRVE M RO R AR GE . AR DA
12 A Y i HF A% Bk 1 SR A S g b kL DU
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2 o Y VS W
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19. 04T R G 2253 B A £ W5 40 7

2 HERHRM

2.1 AREBFEFZMRERIEBARS T
2.1.1 RAEmA4E XHEHTEkEERS ST

T4 ¥ 7 & £ (essential amino acid,
EAA) ) AE W 75 & HE R (non-essential amino acid,
NEAA)GEIF45 3 an ke 1 FI3R 2 s, Xk o i B
AR ET &0 17 Rz LR, 9 EAA & &P E
Flh 2.31~16.62 mg/g. HHEZH /N, Hp Tyr i
YIfEfems 8 F NEAA & & By 3. 27~
42.91 mg/g, H¥ Glu W EE &, & &N 42. 91
mg/g. Hi Bk LR ES 165 N1

B, AR

g Tle, Asp 1 Lys, 40 % &y 37. 05% . 31.69% Al

RC I m B0 09 o 06 S0 2 0 " o
KR 31.03% ; Pro A8 5 R /N, N 5.70% .
K1 FBHZK%EAAZENH
Table 1 Xinjiang wild walnut EAA content distribution (mg+ g ',n=12)
AR Ile Leu Lys Met Phe Thr Val Cys Tyr
i KAH 8.65 5.59 12.8 4.32 4.08 3.98 6. 45 2.63 19. 20
e /ME 3.38 4.17 1. 20 2.73 2.90 3.23 2.76 2.08 14. 80
-4 1H 6.03 5.05 10.16 3. 40 3.51 3. 60 5. 54 2.31 16.62
F i 2= 2.23 0.53 3.15 0.43 0. 36 0.21 1. 04 0.17 1. 25
WRARB/ Y% 37.05 10. 45 31.03 12.53 10. 22 6. 47 18.74 7.29 7.52
2 HEF&ZHE NEAAZESNT
Table 2 Xinjiang wild walnut NEAA content distribution (mge+g '.n=12)
R His Arg Glu Asp Pro Ser Ala Gly
i KAE 7.87 10.3 48.6 4.29 9.32 9.53 11. 30 25.50
% /ME 4.16 8.29 38.9 1.22 7.70 7.78 8. 66 21.40
SE{E 5. 64 9.17 42.91 3.27 8. 66 8. 84 9.71 23.47
HrifE 22 1. 30 0.59 2.85 1.03 0.49 0.62 0.71 1.28
AL S R B 22.97 6.47 6. 64 31.69 5.70 7.06 7.35 5.43
212 RAMAEEK EAA GRZBHFAO/  FAO/WHOBRAAMER B (& 0,115 12

WHO *ﬁiﬁﬁ%xﬁ%ﬁﬁ AR L AN T 288 Y i

Btk TAA &5 EAA & EAA 5 NEAA
FHEECRIWA 3. Hofr EAA & 5 5 i 192 2

B0 55,92 mg/g. AN[R) S B 5 B A Bk 2 AL R

L FIAE 157, 34 ~187. 13 mg/g, H 7 JiE 5 A
TAA B, 97 R TAA /b, EAA/TAACE/T)

A AR fk SR 0. 223 ~0. 314, H s # g E/T
fifH . EAA/NEAA(E/N) FAE 5 F {8 0. 457,
R 12 MR AGHEE R E/T HH81KF FAO/

WHO 5 B AE 09 00 77 & LR & &8 40 % Fl E/N
0.6,
2.1.3 X FARAEABREBEXEGMREERE S

Fp AR SR B A AR R 1 S AR I (R 5)
5 Al & 1 FAO/WHO #1581, & 28 iy
Wi 3T BEHE 0. 46~0. 50, 1T 42 X8 25 25 1 45 2 A% 0l 30 8
FE0.44~0. 48,2 Pl 22 5 R /N, 12 Bl Ay
FR /N [ TR TR 2 TR (5 R % U ST A 1
23 SR TR R [ 0 %) s 30T B AR X KK
2.1.4 RABIWM AR E LA RCRMEYT
IER i 5 R 2 R 1 o AR L I RC {E
T 1, M RC>1, 0 W Al 75 & LR &
AR 3 80 5 24 RC<T1, W) 5% B 32 Fh 0 557 %%MA”
AR Horpr RC A S/ (9 00 D B v 28 1 BRI
BHER .
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Table 3 Different types of wild walnut amino acid
composition differences (mg-g™ ")
AR EAA NEAA TAA If:lf?&/ Eéﬁl’;
N 5 55.89  130.62  186.51 0. 300 0.428
NG 51.21  114.51  165.72 0. 309 0. 447
)i i 43.47  113.87  157.34 0.276 0.382
9 36.79  122.13  158.92 0.232 0. 301
o 5l 36.37  126.48  162.85 0.223 0.288
L% 48.69  119.64  168.33 0. 289 0. 407
TR R 52.99  134.14  187.13 0.283 0.395
1[5 53.23  117.94  171.17 0.311 0.451
=W 49,13 123.71 172.84 0. 284 0.397
i 55.92 122,29  178.21 0.314 0.457
N 52.68  125.84  178.52 0.295 0.419
G 48. 87 131.5  180.37 0.271 0.372

#4 TFTAO/WHOEAREBERAHEX P EAASE

LR N Lys b HABZE R A 55 1 BRIk 2 L fR 14
Thr, 12 Ff &R0 g8 B MR R L& R & = =
BRI RC G > 1, 3B =0 A 1) b o 2 B TR 7
FHOXE I R 5 45 S B B Phe + Tyr & f A X T8
XEA R B I PR Phe + Tyr &R MR 1
WAL, FHRAE Met+ Cys & i 1 e 5 5 AH X
TR L TR R B AR R AL B Y
A A LA FE L 2E T AT 0B A T8 SR A0 LA A 2
B,

HdlE RC E#E — 223+ 5 SRC {H. Z5 R Bk, 12
Fifr 256 7 i Y A% Bk I SR SRC H 8l Ol 23, 94 ~
50. 51, & W7 4 BF A% Wk 8 3 AR N 38 SR (B L
AE

x5 HEREOEYTELXZENMIEE

Closeness degree of amino acids between walnut protein

Table 5

and whole egg protein

Table 4 EAA contents in FAO/WHO pattern and whole
. . FE 48 B FAO/WHO £ LR F R
egg protein (mg=g 1)
N i 0.50 0.48
M Ph
B syl Ile Leu Lys Cel+ Te+ Thr  Val N 0. 49 0. 47
ys yr
2 ik 0.48 0.45
FAO/WHO N
*ﬁg/ ¢ 10 70 55 35 60 10 50 R 0. 46 0. 44
g A 0. 46 0. 44
éfff Hoogy 86 70 57 93 47 66 VYA 0.49 0.46
p=
S JE 0.49 0.47
. . \ e y N 1 159 0.50 0.47
F B (DO A () TR s B A% B 12 Rl . o s o s
— . .4
EQE(J RC ;FD SRC ﬁ(%% 6)0 Hﬂ RC {Eﬂu1‘%tﬂ 12 7%,;{2 0.50 0.48
PR A5 1 PRI M SR 45 28 W B O (B 760 iy R 0. 50 0.47
551 B P L TR S Val 2R R 0 45 1R 1 ok 0. 45 0.4
F6 AREEBFHEBEEZMM RC 1 SRC EHLLE
Table 6 RC and SRC value comparison among different types wild walnut
RC
B 5 2 R SRC
Ile Leu Lys Met+Cys Phe+ Tyr Thr Val
7N R 1.11 0.49 1.25 0.92 2.11 0.43" 0.70 42.43
JNI 1.84 0. 80 1.83 1.34 2.78 0.71" 1.05 50. 51
Zj il 1. 11 0.97 2.51 1.92 3.79 0.75* 1. 14 37.39
NS 1.33 1.02 0.25% 1.94 3.76 0.79 1.31 23. 94
5 [ 1. 06 1.16 2.17 1.84 4,05 0.75 0.69" 29. 34
IS 1.42 0. 65 1.56 1.18 2.45 0.48" 0. 90 46.19
R R 0. 80 0.70 1.61 1.35 2.57 0.54" 0.89 41.35
i 15 2.10 0.92 2.41 1.67 3.27 0.80% 1.26 50. 16
=W 1.12 1.27 2. 60 2.10 4.57 1. 06" 1.71 39.75
e 2.35 1.01 2.53 1.85 3.62 0.86* 1.37 49.75
N 2.31 0.96 2.09 1.60 3.73 0.84" 1.36 46. 00
Bt 0.72 0.68 1.53 1.27 2.45 0.52% 0.85 40. 95

1 :RC Al SRC Wit %0 FAO/WHO 2675 Z AR 5 =« 4 1 BRI e g .

2.2 AEEBZESH

2.2.1 RREAMNBHEEMRAARES>H XT 12
b 2 70 7 g8 B A% Bk A FAO/WHO #5280 3 )2 | 4>
X9 75 B R G O BE M SRC (. 3 TS bR k1T R 4
RS WS [F) 24 57 s Y A% Bk Y B 1 SR Y

(22 5 o B b FHR JH R 18] 7 249 16 2 119 7 9600
1A, 12 Fp 2 B0 s B R BE g R Ty 4 26 b 1
SOMGRAE 7 5 CRIREIE) (9 5 (=% R (12
FBRFE D N5 1 28 IR E HE SRR de b5 26 2
Kh 2 5 ONAED 10 5 GESEAD  Z K E AN
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Fig. 1 on average between groups join clustering analysis diagram
2.2.2 RABMERS S X 12 I RUHH I
eI 17 Fh s SR AT T E b, &
TALOLLHE T FE RS B TR R O 42, 59106, 5 Ser,
Pro,.Thr.Gly.Cys,Tyr B #F IEAHK. 5 Asp i +H
Ks B 2 FAN R TTERAR R 18. 90406, 5 Tle, Val i
FIEMK 5 Ala BF A5 3 F s i stk
ok 10.708% , 5 His.Asp B FMH X, 5 Pro
FEHMA O 4 ER A TTEk Y 8,302, 5
Asp.lle BF EMK. 5 Cys BFH MK, /4 4
F R Bt BTk E A B 80. 504 %0, I MEHE 12 Fp
25 U7 5 Ak R 21 Y R EEAE R L IR AT A
& Ser.Thr.Gly.Tyr.Val,His.Ile GE1E ~ T # 7 im
PRk R R AR S E EEFER .

3 w5t

ASHIEFE T 12 Fofr 24 70 sk B A% Bk U R v S R
AT o BT, H A S R BFE 5. 706 ~37.05%, %
Wi SR ET Ak B e AR B W . b TAA )
& 7E 157, 34 ~ 187. 13 mg/g pro, B B &k F
WHO/FAO 77 1Y BEAR A 1 24 L2 2H A (360 mg/
@ AR R 2 M AR I 04 B e B
BRI IR o it . & KA EAA/TAA LB
22.3%~31.4%, H EAA & ##E. TAA F&Ed
ME, W EAA/TAA WM EAA/NEAA L
X F FAO/WHO b BLE (12 75 IR & i 40
1 E/N A 0. 62,

PLFAO/WHO B 40 35 5 [ A U 2 8
THEAAT T BEAE 0. 44~0. 50,2 MU E FIt A
ARAT R G I B R A — B0 T — & BREY ik
GEMA VIR EE A, X R R 26 T 5 R
e RC i, 7R 09 158 20 (9 55 1 FR il o4 2 3 /Rl
Val, 22 5 AU 1) 55 1R i) M 220 3 18 o Lys » i 3 At 2

x7 AEBREMSSW

Table 7 The analysis of amino acid

EERLN %
£z8° 9.7
1 2 3 4
Lys 0. 408 0.342 0.139 —0.090
Phe 0. 705 0.350 —0.232 0.367
Met 0.480  —0.426 0.297 —0.236
Ile 0.126 0. 746 0.143 0.472
Leu 0.715 0.489  —0.240 0. 089
Thr 0.817 —0.322 —0.237 —0.309
Val 0.628 0.576 0. 099 0.111
His 0.414  —0.082 0.758 —0.189
Arg 0. 702 0.295 0.476 —0.091
Glu 0.723 —0.538 —0.191 —0.301
Asp —0.046  —0.426 0.727 0. 420
Cys 0.795 0.296 0.015 —0.320
Tyr 0.784 —0.444  —0.077 0.316
Pro 0.852 —0.257 —0.278 0.161
Ser 0. 870 0.382  —0.009 —0.184
Ala 0.461 —0.644 —0.176 0.528
Gly 0.791  —0.294 0.186 0.146
R A 7.240 3.214 1.820 1.411
TTRRR % 42.591 18. 904 10. 708 8. 302
Rt sk R % 42. 591 61.494 72.202 80. 504

RIS 1 BRI PE /R 44 Thr, H Phe+ Tyr 25
W21 & T R X Sk N SRR S A5 R AR 1 IR
Hil IR N Lys fAfE 25 5. 12 R 289 SRC fH
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HEEB RN SRS E SRR TSRS
BT o T 4 TR ik 0 s B A R R S A AN (A

S %3k
[T MRHEHE TD R, R L SRR VUL L. b o B e A
2000.

(2]  EHERE. 7 5 7 A% B e R R it % ZRE MR 43 AT (D], 8 AR SF .
B Al KA, 2011,

(3] k. 88 K Wk A W7 A A0 0 5 A% Bk OR 7 AR ) 2% S Bl T 52
[D]. KA AR AL ImE K=, 2016.

(4] whAt k. 57 4B Ak AR O 4 B Rl HILT L. o ARk . 2008 (10)
48.

(5] XU, Ji AR , AR A, 5. B ) B 40 ZEAZ Bk A B T 1 R 1 &
FELI]. PG Bt 2 42 . 2015, 30(1) : 102-107.
LIU J,FAN Z Y,ZHAO T S,et al. Breeding of clod resistant
walnut superior clones in Ludian country[J]. Journal of North-
west Forestry University,2015,30(1):102-107. (in Chinese)

[6] ZfRpg. %R RERR . 4. BOdk Y8 5% 08 4 1 68 K T e il 43



H JE

O1 45 T BB R A TR

R OB SR 153

[7]

(8]

(9]

[10]

[11]

(12]
[13]

[14]

[15]

[16]

(171

(18]

fFgEdt eL]]. ) 5 E J7 2018, 24(5) :60-64.

LIJ N,XI X L,XIONG X W,et al. Nutritional function and
functional components of walnut[ J]. Food and Nutrition in
China,2018,24(5) :60-64. (in Chinese)

O S S A Ak SR AL RS R e T g

JL)]. b E % ,2016,35(6) :30-34.

WANG S,DAI LY.KU X,et al. Research progress on walnut

I REWF 5 it

nutritional composition and health function[ J]. China Brewing,
2016,35(6) :30-34. (in Chinese)
HREBaL R 5 am LT R
FAFM LI, £ 5 .2015.36(4) :106-109.

XIAO L J,MAO Y L,WU T,ezal. Contents of essential amino

R

acids and nutritional evaluation of purple kernel walnut from
Yunnan Province[ J ]. Food Science, 2015, 36(4):106-109. (in
Chinese)
FRAS A Sk XIS o S5 RR A Bk R A A Bk T R Y
i AR R A G ) AR L ], P b bR A B A 4L 2015, 30(6)
95-98.
CHEN M H,HAN F T.DENG M J,et al. Influence of nutrient
contents on the pollen viability of two walnut species(Juglans
hopeiensis and Juglans regia)[]]. Journal of Northwest For-
estry University,2015,30(6):95-98. (in Chinese)
XA ) 4R B L AL AR AR S RS ST ARk il g U IR 2L A 43
(17, b g - 2012,37(9)  78-79.
LIU H Y,LIU J X,BAO D D,et al. Fatty acid composition of
wild walnut oil from Xinjiang[J]. China Oils and Fats, 2012,
37(9):78-79. (in Chinese)
TR TR, 2 R B A R A O i
##.,2018,35(2) :168-176.
ZHANG J,ZHANG P, LI Q X. Construction of core germ-

pRiabE AN

plasm of Xinjiang wild walnut[J]. Journal of Furit Science,
2018,35(2):168-176. (in Chinese)

GB 5009. 124-2016 £/ & KL 82 69 I £ [S]. 2016.

2R e, S0 IROF- AR 7 1k R R ML) s AR R
Ko AL, 2000.

X9 Bt KA ARG 3 R 0 L] A A K R K HL A B A
##,2006(3) ; 104-106.

SR, R TR TUE 5 M (T A A
B3, 1988,10(2) : 187-190.

7K i % SRR BT TR L 55 AR ) RO Rk B B R R O R M
NI &R, 2017,38(13) 1 207-212.

YANG Y T,PAN S Y,JIN X X, et al. Amino acid composi-

M el & Kk L) ].

tion and nutritional evaluation of different varieties of walnut
[J]. Food Science,2017,38(13):207-212. (in Chinese)
WA R A 5 LW PH 4L 20 2R A R R o3 BT B
FE M PEA IS 1. £ 5 Tolk . 2017,38(5) : 285-289.
YANG Y Q.JIANG C J,YING C Y,etal. LPC of azolla ami-
no composition analysis and nutritional value evaluation re-
search[ ] ]. The Food Industry,2017,38(5) :285-289. (in Chi-
nese)

FAO/WHO. Report of a joint FAO/WHO ad hoc expert com-
mittee; pom energy and protein requirements [ C]. World

Health Organization: Switzerland, 1983 ;36-38.

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

LR AL R B SR AR
Ah Rk . 2018,43(6) :83-87.

AN X,YU X M, LI C C,et al. Nutrition evaluation on chick-
pea protein[ J]. Food Science and Technology,2018,43(6) :
83-87. (in Chinese)
RIBEIRO I C,LECLERCQ C

ERFEMLI] &'

C,SIMOES N, et al. Identifica-
tion of chickpea seed proteins resistant to simulated n vitro
human digestion[ J]. Joumal of Proteomics, 2017, 169; 143-
152.

AL MR G 5F. A [ b B A R 2 TR e AT AT 55
IR oY AR . P bR B2 4, 2018, 33(1) 1 156-161.
PEIJ L,LI P C, WANG Q. et al. Comparison of bamboo
shoot nutrients of Dendrocalamus brandisii among different
provenances| ] ]. Journal of Northwest Forestry University,
2018,33(1):156-161. (in Chinese)

TRIEIE BhEK IS MR A A M 2R 9 4 TR 2 IR K AR T M
[J70. $ /E 92241 . 2013, 33(12) - 2279-2283,

ZHANG Z H.,ZHONG Q Z,LIN Q H. The content of amino
acid of Chinese bayberry fruit and its nutritive evaluation[J].
Chinese Journal of Tropical Crops,2013,33(12):2279-2283.
(in Chinese)

KRIS-ETHERTON P M. Walnuts decrease risk of cardiovas-
cular disease:a summary of efficacy and biologic mechanisms
[J7. The Journal of Nutrition,2014,144(Supp. 4) :547-554.
BRE M PRBL AT, A AT A SR A v e R L A R R
FRAFA L], b [ AR 2 T 4T . 2008, 24 (6) - 86-90.

QIAN A P,LIN Q,YU Y B,et al. The content of amino acid
in the flesh of oranges produced in Fujian Province and its nu-
tritive evaluation[ J]. Chinese Agricultural Science Bulletin,
2008,24(6) :86-90. (in Chinese)

FAO/WHO. Energy and Protein Requirements[ R]. Geneva:
World Health Organization,1973.

BER. BT 4r T 5 SPSS AR EM . Jb . th R
Jif &l ,2008.

WA B AL SR IR T R ARE A R SR
[J0. BAR & A RHE . 2014,30(5) : 258-261, 286.

LUO Y N, TIAN Y Z,YING L,et al. Nutrition quality evaluation

T A

of main walnut cultivars in Xinjiang[ J]. Modern Food Science and
Technology ,2014,30(5) :258-261,286. (in Chinese)

PR A, AR AR 6 AR SR A B R A E SR
[J. op AR O 24 412, 2017, 32(1) :59-66, 73,

SU Y P,ZHAO S,LI B G,et al. Kernel nutritional evaluation
of six walnut excellent strains in Xinjiang[ ] ]. Journal of the
Chinese Cereals and Oils Association,2017,32(1) :59-66,73.
(in Chinese)

AL AR SRR AL L WRUE R L A R P E SRR R TR B A B
[J]. B #2%4.1986,8(2) : 153-159.

X RUAEC, 240 T L BNl BB R TR L R TR R AR R E SR
EIFH L], P E R4 . 2014,29(9) 1 13-18.

ZHAO F M,L1 S J,ZHANG X Y,et al. Nutritional evalua-
tion of amino acids in different potato cultivars[ J]. Journal of
the Chinese Cereals and Oils Association,2014,29(9) :13-18.
(in Chinese)



