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Analysis onthe difference of amino acid composition and concentrations in
15 kinds of nut

GAO Gui-Qin, ZHAO Xue-Jiao, ZHONG Zhao-Xin, WANG Fang*

(Qingdao Sci-tech Innovation Quality Testing Co.,Ltd., Qingdao 266100, China)

ABSTRACT: Objective To analyze the amino acid composition in 15 kinds of nuts and compare the differences of
concentrations in essential amino acids and non-essentialamino acids between different varieties of nuts. Methods
Amino acids in nut were separated and quantifiedby amino acid analyzer, and were multiple compared by the
least-significant difference (LSD) method. Results The content of essential amino acids in the paper walnut was the
highest (6.264 g/100 g). The content of total amino acids in thepeanut was the highest (22.622 g/100 g).The fuzzy
identification method was used to calculate the closeness degree of FAO/WHO, which was 0.840—0.933. Conclusion
The content of essential amino acids and total amino acids are significantly different between nut.The closeness degree
of FAO/WHO of northeast pine is the highest, which is the most close to the protein model needed by human body.
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2 MRS

21 MRI5EE

SRR IRy 15 Al AR AL, ARSI KRR T
AU AT feAE . A . AR BT
T IR mB . RS AUk, k. EE
FR | RS A

FrRUEdh s 17 FhE B RRIEAR(2.5 pmol/mL,  HIETEFAE
YRR A D), AR /T i sl A (B1-B6); Efi
SEAGLH . B EAER (A, S AR R A R
rl); ERER(PL R Al, 1255 kAR A R A F).

LA-8080 % & % 43 B A (#k =X 2 #E H AR BT );
101-0AB  Hi G XU T 4 A48 (R e TiT 28 0T R A2 A RS D );
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X 15 PR 17 PR B (Asp KRR . Thr 734
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Ala W& . Cys W& . Val HEATR . Met EEME . lle 5
SLERR . Leu L& MR . Tyr BY&B2 . Phe RN PR . Lys #fi
R . His 41248 . Arg Ki&mR) =ik 1740 #r .

a3 BIRR IR W 5 1 IR AR AL 1 g FOKMRAE T, A
6 mol/L A#RER 10 mL, FEARAIAS, H. BKME I
1E 105 °CRYTHIR TR N, KI# 22 h, BURRHL, FTHK
RS, B KSR IR S 2 B T KE 48] 50 mL. WG
W 0.5 mL TZERIE, 78 55 CCHZ TN TR, 5R8
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AyHTOl BRARE SN 2 AP TRE
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Table 1 Amino acids contents in FAO/WHO pattern and whole egg protein (mg/g pro)

Ile Leu Lys Met+Cys Phe+Tyr Thr Val
FAO/WHO #=X 40 70 55 35 60 40 50
AR R R 54 86 70 57 93 47 66
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Xof g HL v 2% Bl 07 SRR B B0 T S (E AT A AT,
15 Hh R SR A A b T S R A 2R 1Y) B i T A R,
T b 2R ) % A A R . AR SRR E MR A
BB BER > AR > KAER > &M > 24
R > AR > AR > TR > a8 > AR

30 15 PRI AR TR AR T . W3
DA M, SEmR SRR ZFREES, 58240
Ji . TN RIURS AR 4 B, T LA 4 s T gl >
WP IR ORI A R o R R, (6.233+0.001) g/100 g

SR T LA A S A N A T R A R A A, AEAR
WA AT LA 2 &R . TR . 4L . DB
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(1.309+0.017) g/100 g, AEZMRZHIEZ IR, W] LIE AR
A, HE A B B A R, T DAt 7 B A i v 4 21
R SR AE A IR R & i, M(3.018+0.032) g/100 g
I B P S IR 1 ) LA B R, A v I 2R e
=, }9(0.770+£0.012) /100 g. BEZEIREITHIREAILIR, 5
B BRI HCARAR R A AT 6, TEREIPE R T AR 4
Tk B R 6 A v i A R Y & R, R (0.845+
0.010) g/100 g. MM i 5w, HAPUEIIRE, &R
tHBEFPrARs e EFm THMER, 582X
(0.574+0.018) g/100 g.
33 BREPFEBIEMELER
FANRRPEARERMESTTSE BE 40
PIEH, BRI LT R/ IEEY 6.183~22.622 g/
100 g, 64 SRR & W fo, 4 22.622 /100 g, H
WP DR, SN 21.516 g/100 g MEREM S ah K
FINHERE R FEAE > RO R > KA T > 48k >
MRS > B b > REBEF > Mtk > HREERE > K
T > ZEH > 2R R > EEFME > Hk > B
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®2 RBRREAVFEGEABRMEE(X +sd,n=2)

Table 2 The content of essential amino acids in nut ( X +sd, n=2)

TR FERR I 1 (2/100 g)

I Py

R Thr R R  ValiEi  Met EER e #REM  LeusZZ R Phe RWNER  Lys HiER SRS Ty
BT 0.432+0.009°  0.677+£0.005¢  0.009+0.002¢  0.509+0.005"  1.189+0.006°  0.718+0.009°  0.431+0.000° 3.964+0.019¢
R 0.324£0.003"  0.486+0.006'  0.021+0.008"  0.364+0.003"  0.833£0.009°  0.425+£0.006°  0.41120.003° 2.864+0.025'
AUE ML 0.549+0.032°  1.12420.074*  0.057+0.012°  0.771£0.050°  1.621£0.103*  1.105+0.075°  1.038+0.062° 6.264+0.384°
WML 0.216+£0.002¢  0.353+0.002  0.003£0.001"  0.274+0.002'  0.579+0.005"  0.442+0.003°  0.204+0.0017 2.071=0.010"
KIRFEF  0.547£0.007°  0.890+£0.026°  0.100£0.051°  0.611+0.018*  1.389+£0.029°  0.839£0.014°  0.775£0.012° 5.152+0.056¢
HALFEF 0.339+0.0027  0.574+£0.012"  0.004+£0.000"  0.432+£0.002¢  0.975+0.025°  0.498+0.011°  0.458+0.015° 3.280+0.033

JKF 0.473+0.005¢  0.805+0.028°  0.097+0.023°

A 0.487+0.007°  0.944+0.001°  0.025+0.001"

BEA 0.465£0.006%  0.775£0.020°  0.067+0.036°
ARALFATF  0.706£0.005°  1.0360.022°  0.283%0.149°
EPEHAT 0.190£0.006"  0.254+0.011%  0.008+0.001¢"

FELHE 0.503+0.000°  0.917+0.004°  0.020+0.012"
R 0.465£0.009° 0.673£0.007¢  0.006+0.003"

i 0.463+0.011%
B G

0.803+0.006°  0.009+0.002#

0.225+0.0045  0.372£0.010'  0.034+0.003°

0.604+0.020°
0.747+0.003"
0.592+0.018%
0.840+0.014°
0.184+0.008'
0.724+0.001°
0.537+0.006°
0.65620.006°

0.288+0.018'

0.928+0.026  0.666+0.020°  0.720+0.031° 4.293+0.038"

1.730£0.005*  1.346+0.003*  0.859+0.002° 6.138+0.017"

1.385+0.034™  0.845£0.021°  0.486+0.021° 4.615+0.154°

1.549£0.026°  1.11620.023"  0.732+0.012° 6.262+0.071°

0.4340.016%  0.235+0.008°  0.262+0.011" 1.568+0.061'

1.670£0.010°  1.226+0.001°  0.545+0.007° 5.604+0.017°

1.257+0.012*  0.754+£0.006°  0.422+0.005° 4.114+0.048'

1.442+0.043*  1.109+0.025°  0.548+0.008 5.030+£0.049°¢

0.618+0.012°  0.434+0.013¢  0.229+0.001" 2.201+0.041’

TE: B BA R T BN W) — S EUE i 22 S R T, B R RR 22 5 AN 35 (P>0.05), 7 BEANR] 2R 22 53 1. 35 (P<0.05).
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PSS, G50 15 FhIR SRR T E SRR L T R 22 e b 1177

BRI 2 7T LA 88 508 SR (AT IR, AREE
AT S TR W 2H R LU ) A e R B T SR S
FEPE AR RERE, RO RS AR5 P WG AT 3 o) 1 SR
HEARE RN E TR WIE R BT 1, &
WIS UTRR RS . PR 4 TTLARH, 15 Rl SR A NG T B 4
1, YIRT 0.8, FAO/WHO #0054 0.840~0.933, 4=
X028 IR R 0.801~0.931, PR IR S rh T A 5Lk
HIZH LA LS FAO/WHO HEFFRE U AG S hnde i, A&t
FATF ) FAO/WHO =3 B f5imi, 4 0.933, Hu2EL g
AT, WHITEE Y 0.903, M AT LS R AL iy A R E
SR BRI A A T B BT AR, i IR 2R
PSS U 3T B R A PR AN B, O T B i R ZE AR, N
0.931, 2 PR (A IR SR 2R (BB SR M E PR 1 25 51
HESR.

SRRV R E A T SRR B B LT A
BN N RS e AR IODA SR = B8 iyl S K= ]
il 2 B R 2 R A S R T e A\ AR SO F A%, 3 A2
BN, Bk 4 FTLUEH, ANIE SRR AR
SIAHZER, (B 15 Fp U 5 o B ) S L 1R 248 2 R T e

2
34 BRRDEKRFERSEMELER

5 ONREPHEKRERR SR, WE S TUEH,
15 PR SR SRR SR & o BRI > Rk AR
>R A SR, P ORPEKREAER T EREG, N
8.670 g/100 g, FHUCEIEIKE, FitHhy 7.932 ¢/100 g. fhFb
AHIEAY 2 AR S R R th A R R 25 5, Bl At
TR E AR B A 7.001 /100 g, BEE T LM
TR A 2,159 g/100 g(P<0.05), AR KL B2
fER LR, S5 IRMNIE I —5, JREE A 2RI,
A DL R AR SRR R, A R RN AR R R
B, TR A HEmR . NER . EmR . HER .
RIR . BRBASAIR . BT R EH R LR 7
mEE, A 10981 g/100 g H KA, &
10.501 g/100 g, MRMREIEIRA: HER . RLAEAMRME A
MM]ﬁU%¢M%Q%&§%?E,ﬁ9M6yO
UORZETENE, & ﬁSMsyw0g>EE&¥¢M%
ﬁiﬁﬁ%%*wﬁm

%‘ﬁﬂT&I@

x4 BROVEBAREFNENTEH

Table 4 Analysis parameters of protein nutritional value in nut

. 3T G

N 5 }t ,\/E.‘/\ﬂ

R L %fM il
(g/100 ) FAO/WHO fixt 40 st Tle Leu Lys  Met+Cys  Phe+Tyr  Thr
Bkl 15.235+0.1228 0.870 0.814 0.835 1.114  0.514 0.198 1.182 0.709
SRR 10.109+0.142 0.894 0.846 0.900 1.178  0.739 0.209 1.249 0.800
48 %k 19.160+1.414¢ 0.903 0.876 1.006 1.208  0.985 0.263 1.343 0.716
114k 6.861+0.054' 0.864 0.836 0.999 1.206 0.540 0.099 1.411 0.786
KEHT 16.068+0.246" 0.918 0.883 0.950 1.235  0.877 0.389 1.334 0.851
FALE T 12.566+0.086" 0.881 0.827 0.859 1.109  0.662 0.213 1.228 0.675
ZELENT 11.2660.204 0.898 0.931 1.340 1.177  1.163 0.438 1.638 1.050
i 22.622+0.067° 0.851 0.818 0.826 1.093  0.690 0.175 1.614 0.538
BEETEE 17.653+0.540° 0.876 0.821 0.839 1.121 0.500 0.309 1.231 0.659
AT 20.075+0.073° 0.933 0.883 1.046 1.102  0.663 0.600 1.327 0.879
CL P AL T 6.183+0.268™ 0.903 0.846 0.745 1.004  0.771 0.423 1.396 0.770
PARINE S 21.516+0.027° 0.840 0.801 0.841 1.109 0.460 0.130 1.378 0.584
HH R 15.194+0.0858 0.862 0.822 0.884 1.182  0.505 0.155 1.317 0.765
LR 19.029+0.102¢ 0.849 0.806 0.862 1.083  0.523 0.131 1.372 0.609
W B AME 7.54840.098% 0.887 0.846 0.953 1.170  0.552 0.292 1.391 0.746

TE: B BT BN ) — S S e i 2 S

P, FEEARIR SRR 22 5

(P>0.05), F*EEAN[R 2R 22 53¢ .3 (P<0.05).
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Table 5 Tasteful amino acids in nuts

ERE IR 5 5/(g/100 g)

S SUEA .
Blile=e-90 PR R 24 LR BEUR A SL R
JRBk 7.448+0.1208  5.839+0.008" 5.477£0.012f
TR 4.789+0.045 3.134+0.047 2.909+0.045'

AR 9.688+0.699°  6.905+0.532° 6.469+0.501°
LAz bk 3.25240.024'  2.417+0.025" 2.25240.023"
KRBT 7.924+0.130°  5.755+0.106" 5.385+0.098"
ARALHET  5.857£0.025°  4.138+0.023" 3.852+0.007"
b i 5.180+0.097"  8.448+0.075" 7.932+0.069"
1k 10.501£0.085°  3.094+0.056' 2.828+0.050'
B A 8.463+0.193° 6.917+0.176° 6.502+0.163°
ARALFATF  10.124+0.106°  7.510+0.110° 7.00120.098¢
EVERT 3.085£0.126'  2.30120.088 2.159+0.080"
PARINE: 10.981+0.013*  9.146+0.004° 8.670+0.000°
HERE  6.963£0.005"  5.342+0.028¢ 4.966+0.032¢
JEESR 9.932+0.051¢  8.08420.056° 7.633+0.047°
WA 3.510£0.013%  2.614+0.016 2.408+0.018!

TE: B B R PR FROR R — BB A 22 e 5 1, A BEAR TR
FORZEFARE(P>0.05), FHAREFIRZE S B (P<0.05).

X 15 R IR e A S IR A AR S & A T, ABE
SRR B R o AR AR A TR R T R R R o
CUREIR g [ 7 Rl g 5 I U il v o il 7 = W L 4
FAO/WHO BT B 0.840~0.933, ZRALAA T BT 3
e, B AR B A T pR . F IR X R (it
W3 B AT VAN B, SEAEAT 0 W o s o AT X 15 Ffrig
R IRV A7 40 AR, BRI 2 SRR 34k R s R
ez . EAS RSP IR A SRR T A A 253K, 3B X
EIREEER SRR, SRR &R m, K
BRI E IR, SR E R S E R

EEPES
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