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ABSTRACT: Objective To investigate the differences in amino acid content and nutritional value of Elaeagnus

angustifolia from different regions in Xinjiang. Methods The amino acid content in the pulp of 18 Elaeagnus
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angustifolia samples from 9 different counties in Xinjiang were evaluated by automatic amino acid analyzer at
wavelengths of 570 nm and 440 nm by post-column derivative ion exchange chromatography, and by comparing with
Food and Agriculture Organization of the United Nations/World Health Organization (FAO/WHO) amino acid pattern
spectrum and ideal protein standard, the amino acid ratio (RAA), ratio coefficient of amino acid (RC) and score of ratio
coefficient (SRC) were calculated. The nutritional value of amino acids in the pulp of Elaeagnus angustifolia was
evaluated. Results There were 17 kinds of amino acids in the pulp of 18 Elaeagnus angustifolia samples. The essential
amino acids accounted for 13.87%-21.96%, and the pharmacodynamic amino acids accounted for 73.03%—80.21%. The
amino acid composition of Elaeagnus angustifolia were quite different among regions, and the content of total amino
acids, essential amino acids and pharmacodynamic amino acids were all the highest in Qira Country, with values of 3.69,
2.73, and 0.81 g/100 g, respectively. According to the comparison of FAO/WHO amino acid pattern spectrum and whole
egg reference standard, Elaeagnus angustifolia in Yen gisar County had the highest SRC of 66.92% and 72.27%,
respectively. Conclusion As a plant-based food source, Elaeagnus angustifolia pulp is rich in amino acids and has
high medicinal value. The amino acid content of them sold in different regions of Xinjiang is different, so the subsequent
study can further explore the breeding and processing of the dominant varieties of Elaeagnus angustifolia.
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S, BRI A B S A FOF R SR 2
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1 MR5ERZE

1.1 #R

BRI 1, A R Xk AEA S 18 4y, BUR:
B S kg, FEART 2022 4F 12 AR, HEE AR
e, F AR TR PR REABENLUE T, Hop,
B A1 X 8 14 (G BN SZ-01~SZ-04 .SZ-06 .SZ-14~ SZ-16);
B RO TR FERCE VAN 2 YRS R SZ-08. SZ-09);
TR 5 434S SZ-07. SZ-12., SZ-13. SZ-17.
SZ-18); HiEEM s HLIX 3 13 (4% 5N SZ-05.SZ-10.SZ-11),
1.2 E5RF

BS124S B F R F-CKiEE 0.1 mg, 1% ZFIHTAF);
FOSS 8400 4> H #hHl K& AAL (FH 224 FOSS £E 124 w);
S-433D IR AP (FERE SYLAM FER I wl); R-12 3
1178 K B B 451 (Bt Syncore BUCHI /A H]).
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Table 1 Informations of sample

FHSHRS W T R K Fp A48 1 HEAT R A, LA T ik
25 o VAR R KA B s A U b, s,

L ——_—,, BT KT 57K S B LA 11 0 LB 10 2K A 5
szot T s i 110 °C1 CHFLETARAT K 22 h I, 10 538,
= R PR TR S B P B AR T i 50 mL A,
SZ-02 E’E*ﬁﬁ@m%ﬁm DHELR WA HuIX S e wh B e sk A Y
TR LTS K Z WK RE, KIBIRE B A 50 mL K
Ly NS LR N A Wb, EAZELE, IREIRS, 0.
SZ-03 e WER WA X ’ ’ ’
TR 133 AABSTHNT
& g o
$7.04 %ﬁzﬁﬁﬁﬁméﬁﬂi I 1icHE GB 5009.124—2016( £ 22 2 W5 bR £t h
e BRBROIME ) o R4 H S TR T E VAR A
SZ-05 T FAT R EL Bl e b X (17 R s o s
LA R WERAIE IR 1.0 mL 1.3.2 Pl A 25 mL #4514
SZ-06 . WAt T AT X
AR eh KRS E TEAT R R R, 7 40~45 CHIEARIE T
5207 giﬁggg BE R B TR 25T I 1.0 mL pH 2.2 R R BN 8 e vk
i o A IR B Y VH A
s FaaE L 02 molL T HRIREUE MR, e,
SZ-08 AT Pl -t A IEM W1 0.22 um PEME, FERBIAES, ARSI, Y
7.0 BT S A L — BB TR A . IR AT E R 2 R,
) YRR TRIE ) S EIAM
T L LT FLAEA . o £2 BEBAREYE
SZ-10 tﬁﬁ 1 gﬂE BT LgE R LRSS Table 2 Analysis conditions for amino acid
| B i B4 ¥ 7R ﬁn/k\
e e BHGH R
PISEH 141 faieh: LCA K06/Na (4.6 mmx150 mm)
Sz-12  RENESEIECCHOER SR FIH Hi X I FREERREN A=0.12 mol/L, pH=3.45;
TR ERA LRSS, B=0.2 mol/L, pH=10.85
SZ-13 P IR 14 HE X 733/ (mL/min) VEMRER: 0.45; fifESE: 0.25
R m
sza R ewmn it FEifar 3040
I;& * ;&H%é ol Knm 570. 440
Y MH-/R . o
SZ-15 ik 2 b 2 4 ! HEWE WA X I 58~74 CCHLEEF IR
W IR ) . P, vae 1 g N
sz1g ot fgﬁgfg”“ 7 bR wbeK o PR A A T AR 1 3BT
S O3 5% S R N TR T BH B IE, AIk K h
SZ-17 Pk 20 B LR 570 nm(ER IR L SRR R 440 nn(FH T 5 i
718 RIS UK. — 2)o TRAT B FLRARE L AVERORVRE BN E W2 B LA 30 pL A
i WEART 89 5

H (e, o6 2R Bk G R B A D, SRk
4f) BRI (T el (AR TR fb 2 oA BRA /D), PR —
(AL G sl, KT SR TARAR); B =
(fai%4l) . LCAK06/Na {4 #:(4.6 mm x 150 mm) . {RA %
FERAARMEA MR (R EE 2.5 pmoL/mL)[ZE RIGAL BRI 2%
HRRAHE]S
1.3 XWHE
1.3.1 W RH b &

BV AKE FFEHLEI 500 g, R, B,
K R B OB ML A5 OB IR, A5 o
132 #Holigd &

A3 BIBRBUR 25 7 AV AR K 0.2 g(RE 1 2 0.1 mg) Tk
R R, TEKRE 4> BIANA 10 mL 6 mol/L R . 1

RO AR, LASMR 38 o 0 T FR TSR0 i 2
T IE R MR
1.4 SEBRITN

AR B TR 7 2 ) S B R A A VD R b T A A
FREIAHSE B, 275 FAO/WHO 1973 4F 8IS & SR 1T 4
PR rh [ 7 B R B IR S R AR ORI i
PG R, JFARE ZUR PR T e, IR MER ST
BT S FEBR W) 2 KR LU fH (amino acid ratio, RAA), &3
1% F A 2 % (ratio coefficient of amino acid, RC). 285 R %L
(coefficient of variation, CV)., ZIEM L R 505> (score of
ratio coefficient, SRC)YE 2", #HIHE AR (1)~4):

RAA=FF i T 2 L 1R 2 ft /B 3 b A L A0 75 2L
IR (1)

RC=RAA/RAA [ F-HIfH @
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CV=RC trifE2/RC 4MH 3)
SRC=100-CV%100 4
1.5 HIEAIE

K Fil SPSS Statistics 25 #EFTHUEHT, KA Kruskal-
Wallis #6556 B 5 1E 22 5, 24 P<0.05 I, U HA B EM2E
5o SR Excel 2021 B4R 2R .

2 HRE5SR

21 ARWXSEREARSEN LS

KA GB 5009.5—2016 { &b eEZbE B EN
JEAIE ) 42 A Sl E R X, 18 MDA IREA
AR TR PRSI AT, S5 SR LR 3. ke AN M X SR EL Y
VR A i I(4.67£0.55) /100 g, Fasde B b %
5 2 0 150 (5.68+0.06) /100 g, {H A& Hb X (i VAR 1 &
T 22 R(P>0.05) . VT.& #3552 53 2 B 96 v
ARSI E AT RN 7.03%, SABFIE AL, R
R
22 ARIXSEHTEBEARKZSEXT LS

I B IR AT 9 B IR Vb 4 b i S IR 7 it
HATIE, BRIE 4. SRER, BT E PR
H17 FRE LR, {45 7 Fh EAA, 2 Fl CE Al 8 Fff NEAA.
DR s R R, WERREDES 18 Madim,
HE A BT IR 3.40%, O R IR & K 1.12% ) TWifE
AW, TAA 1 2.63~3.69 ¢/100 g 2], 9 )7 Hi b #
R B R B RS O S B> m R B>
BETHF U B> J 11 B> A1 13> By B B> 0 Ui B> i & A >
AR, WA, HEmR. NER. AR, AER. EA
iR AN S 2% S R & BEAE S b X VD R ) O B M 2R
(P>0.05). BRMfiZm: . RITLEMR MM EmI, KhEw
RS & BN R, RINLEBRAaEEH D AP E
ha R, N 1.69 g/100 g, T MR NI 7E % 3518 By
RS RRE, N 042g/100 g, AWFREN, SEMR. K
KGR | W E R S5 A FE R ] S FH LATR YT TR, Qi
RS . T ARIE B O I P L PR TE R LA
MFHRBENLATE T . JLRFE SRR 50,

EAA JE8 NEASBE G BEl A B BE 3 AN BB I AL
T, WA AR (R AA Y R LR ARBESE v, 9 4
FAHLA EAA 7E 0.41~0.81 g/100 g Z &), Hirp, $#E K
EAA S, WAESMTE AT EAA Sk .EAA
ikl EVICHE ST Ay 3 H> Bz 1l B> 35 4 B>

Ui B>He 5 b B> B LA B> AT >R B A =95 R, &
KRS EEIA X R P S EHEM, RINLARSE
TERTA M X VDA i 5y o X T A PR A 2R B i, BRAE
miEE, KA EES THMEA R, PEEBHLARE
FRTF L VB E INE (P<0.05), X¥TRARSE, %
R AT A, oL 0 A S T & B (P<0.05). TR
Nz R, A& i 3 m T HAL & H(P<0.05), Z5
ik, KRRV HE BEAA SRR, ~(0.81£0.07) g/100 g,
BRI ER.

CE ZfILEMK IR A RIEA KSR WS &
B R T S R PRI A R R, LI 4 R AR R
9 M X VP ALY CE B E7E 0.35~0.59 g/100 g Z[a], [ TAA
B LLEIA R 10%, i, SEEE R CE Stk
15 24(0.59+0.05) /100 g, AT E =V CE & E %
IR LB, 35 17.93%, KEPHBRRZ, FEE 5K
ik, 4 10.65%.

9 AP R EAA/TAA #E 13.87%~21.96% [i],
Horp, SRR EAA/TAA B0, N 21.96%+0.61%,
B Ll BRI B A RS M =, W R R D
EAA/TAA 5 fl. B, ABF5E iR B v 2 8o L
EE R IE
23 FARMWMRICEFAAREBRSESH

MEA Qi R&AR. AAKR. AR, B4R, =
RIE . WA, RNAR . BER . FBARYE 9 Fha iR,
JEAEREHLAR A A B BRI, [N LA B A A A AR
2yt A AR BT R 4 T, R [R] Y ) 24
GHLIR BB AE 2.09~2.73 g/100 g Z[a], 9 AN 2 4
FER S BMLHE T O R B >sE Y B> iR
B> Hy 1y B> A1 7 > Bar B AR B> B A1 > (g B> v 4
B, RAEBMBEAREMLRGEERK . KFHEEE
B, TERATREILER AT, UMIBIT LR
i, WiE, B ., DRSS, EEZENIREEA
LR YD p KA IR & e T L X i, o HeAE
41%~65%Z ], ZV>A I 24 A SR 1) RS VP
AR G a S IR Z AR ER, 8 11%~19%. H
RRRILELT AR, BT IRNEE W, 7L
K & T HA B AR, s R e
MY R, BB HE R ) L R kA K R i B,
{EVDHE SR 5 LR, 7E 3%~5%Z 10l MiEAR S
AR M X35 R eIl A3 SR 1 2 & 6 AS [R] b IXC (] &2
A M 22 7 (P>0.05).

#=3 FREXEPERATEERSE (/100 g)
Table 3 Protein content in pulp of Elaeagnus angustifolia in different regions (g/100 g)

X 45 Ay £ WL PH L

BT L4 B

WAt Brig st SRR £ 278 - 3IIEE

e 5.34+0.06 4.85+0.42  5.66+0.72

4.924+0.48

4.92+0.04 5.11£0.57 4.67+0.55 5.68+0.06 5.25+0.85
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B AR S H AR 11 BT A SR AS B, i S B IR 1 2H
x4 TREREDERAFEERABRRSE

R B AR I S LR B e s T, R
R4 X V0 AR IR AT B K . IR T AT R
SR A R L T S PRS0, H R T
S RIETHAEN.

Table 4 Amino acid composition and content of Elaeagnus angustifolia in different regions
P— , A GAIERRYL N 5:/(g/100 g)
Amyri H WER YV E BTRRE WAt Byl £ FHE b il
PNNES 1 1.09£0.01°  1.19+0.12°  1.69+0.30° 12740316 1.33+0.01b°  1.19+0.06°  1.11+0.28°  1.50+0.01®  1.38+0.58%
AR 0.04£0.00°  0.04£0.00°  0.05£0.01°  0.05+0.01°  0.04£0.00"  0.05£0.00°  0.07£0.00"  0.05+0.00°  0.05+0.01°
2R 0.08+£0.00®  0.07+0.00°  0.08+0.01>  0.08£0.01°  0.08+0.00®  0.08£0.00®  0.10+0.00°  0.08+0.00*  0.08+0.00"
AR 0.19+0.00°  0.18£0.00°  0.20+0.05°  0.1940.03°  0.18+£0.00°  0.18+0.00°  023+0.01°  021%0.00°  0.20+0.05°
HaEm 0.06£0.00  0.05+£0.00°  0.07+0.02°  0.06£0.01°  0.06+0.00®  0.05£0.02%  0.08+0.00°  0.06+0.00°  0.07+0.01®
IR 0.0840.00°  0.08£0.00°  0.08+£0.01*  0.08£0.01°  0.08+0.00°  0.07£0.00°  0.09+0.01°  0.08£0.00°  0.07+0.01
R 0.0240.00°  0.01£0.00°  0.02+0.01*  0.02+0.00°  0.02+0.00°  0.02£0.00°  0.02+0.00°  0.03£0.00°  0.02+0.01°
AR 0.07+0.00®  0.06+0.00°  0.08+0.01*  0.07+0.01*  0.07+0.00®  0.07£0.01*  0.10+0.00°  0.08+0.00® 0.08+0.01°
R 0.012£0.00°  0.01£0.00°  0.01+0.00°  0.01£0.00°  0.01+0.00°  0.01£0.00°  0.02+0.01°  0.02£0.00°  0.010.00%
SRR 0.06£0.00°  0.05£0.00°  0.05£0.01*  0.05£0.01°  0.05£0.00°  0.05£0.00°  0.07+0.00°  0.05£0.00°  0.060.00"
SRR 0.10+£0.00%  0.08+0.00®  0.10£0.01¢  0.09+0.00®  0.09+0.00¢  0.08£0.00®  0.15+0.01°  0.10£0.00*  0.10+0.01%
Ji R 0.09+0.00  0.11£0.03*  0.06£0.01°  0.11+0.04*  0.10£0.00*  0.16£0.05®  0.30+0.01*  0.11£0.00°  0.10£0.06™
RINER 0.10£0.00°  0.09+0.00°  0.09£0.01°  0.09£0.02°  0.09+£0.00°  0.09+0.01°  0.28+0.04°  0.09+0.00°  0.12+0.05°
HAR 0.11£0.00  0.08£0.01°  0.12£0.03®  0.10+£0.01°¢  0.10+0.00°¢  0.09+0.01%¢  0.15+0.02*  0.08+0.00°  0.15+0.02"
U=l 0.08+0.00°¢  0.07£0.01°  0.08+0.01*  0.07+0.02%¢  0.07+0.00¢  0.07£0.00°  0.12+0.01*  0.10£0.00® 0.08+0.01>¢
FEIR 0.39+0.00° 0.30£0.01% 0.32+0.12%  027+0.07°  0.26+£0.00°  0.29+£0.02%  044+0.03" 0.27+0.00®  0.26+0.07°
JIHZR 0.23+£0.00  0.15+0.01°  0.17£0.03*  0.25+0.10  0.37+0.00®°  020+£0.13%  0.35£0.01"  042+0.00° 0.25+0.12"¢
EAA 0.46+0.00°  0.41£0.02°  0.45£0.05™  044+0.07°  0.42+0.00°  0.41£0.02°  0.81£0.07° 0.48+0.00* 0.50+0.03®
NEAA 1.85£0.01®  1.85+0.09°  2.37+0.28"  2.06£0.43®  222+0.02®  1.74+043%  229+029°  2.50+£0.01°  2.18+0.43%
TAA 2.81+0.02%  2.63+0.07°  327+023*  2.87+0.55™  2.99+0.02™  2.72+0.08* = 3.69£0.41°  3.33£0.02° 3.09+0.37%
CE 0.50£0.00®  0.38+0.00°  0.44+0.09°  0.37+0.07°  036+0.00°  038£0.02°  0.59£0.05°  0.35£0.00° 0.41£0.07™
MEA 2.1140.01¢  2.0940.08¢!  2.62+0.18°  2.17£0.43%  2.18+0.02°  2.13+0.04%  2.73£037°  2.46+£0.01°  2.33+0.44°
EAA/TAA/Y%  16.34£0.00 15.53+0.01° 13.87+0.01° 15.32+0.01% 14.02+0.00™ 15.03£0.01° 21.96+0.01° 14.42+0.00° 16.47+0.02"
EAA/NEAA/%  24.86+0.00° 2220+0.02° 19.27+0.02% 21.53£0.03% 18.92+0.00° 25.94+0.10° 3542+0.02° 19.25£0.00° 24.04+0.06
CE/TAA/% 17.93£0.00° 14.38£0.01™ 13.66£0.04° 13.1120.02° 11.87+0.00° 13.75+0.01° 16.00£0.01® 10.65+0.00° 13.58+0.03¢
MEA/TAA/%  74.88£0.00°  79.5£0.01° 80.21£0.01° 75.46+0.01* 73.03£0.00° 77.77+0.03"  73.91+0.02° 73.91£0.00° 74.91%0.06"

TF: BEAA: W75 2 ERR (essential amino-acid), (& MM . RNERR . HER . R . &R . oM. WEMAEN 7T, TAA: B
FLFR (total amino acids); NEAA: JE2AF5 23R (non-essential amino acid); CE: L% %4 3£/ (children’s amino acid), 4% 4 &R ANE & IR; 2
A& HLER (medicinal amino acids, MEA), fUfifuffi KA AR . A& . HER. &R . 2K, BMaEik. XHER . HER. Ha
12 o (R4 TR R B 04 R /R AN ] 77 b (R 2 R 2 b AE P>0.05 20 0 325 5 R IR - BERR AN R] 7 b i) 20 SRR 2 b e P<0.05 Sl AT

BEMZES.

%5

TR FEFLFRER S REBRSER (%)

Table 5 Percentage of essential amino acids in total amino acids in Elaeagnus angustifolia from different regions (%)

IR HEL VR Sy BURRE s BT RS EHRE Rl FAO/WHO BRI XSERAEN
pi=li7 159 149 144 1.61 144 170 183 135 1.55 4.00 5.10
iR 261 239 234 248 232 240 259 244 2.54 5.00 7.30
S AR 199 179 166 1.84 175 1.79 193 1.60 1.80 4.00 8.80
AR 352 318 295 321 3.08 3.8 408 296 3.38 7.00 6.60
U=l 271 279 245 2.61 228 250 336 292 2.58 5.50 6.40
KNARHEEIR 674 769 459 7.13 625 934 1581  6.06 7.15 6.00 1.00
EAMREER 1.00 088 1.03 1.05 0.70 1.01 118 142 1.13 3.50 5.50
it 20.16 2022 1645 19.92 1782 21.81 3079 1877 20.13 35.00 49.70
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*6 TEMXDPEHLEREEN RAA, RC HELE(FAO/WHO &3 ik)
Table 6 Comparison of RAA and RC of essential amino acids in Elaeagnus angustifolia from different regions
(FAO/WHO pattern spectrum)

PER AR BHEMR fmg  WEHE O EEVE FERE PrpEft e EWSRE i
TR 0.40 0.37 0.36 0.40 0.36 0.42 0.46 0.34 0.39
A 2= R 0.52 0.48 0.47 0.50 0.46 0.48 0.52 0.49 0.51
RILAR 0.50 0.45 0.41 0.46 0.44 0.45 0.48 0.40 0.45
RAA/% SLER 0.50 0.45 0.42 0.46 0.44 0.44 0.58 0.42 0.48
i R 0.49 0.51 0.45 0.47 0.42 0.46 0.61 0.53 0.47
FRNARBEER  1.12 1.28 0.77 1.19 1.04 1.56 2.63 1.01 1.19
HE R ER 0.28 0.25 0.29 0.30 0.20 0.29 0.34 0.41 0.32
AR 0.73 0.69 0.79 0.75 0.75 0.73 0.57 0.66 0.71
R R 0.96 0.88 1.03 0.92 0.97 0.82 0.64 0.95 0.93
LI eE 2N 0.91 0.83 0.92 0.85 0.91 0.76 0.60 0.78 0.83
RC/% AR 0.92 0.84 0.93 0.85 0.92 0.75 0.73 0.82 0.89
PIEAN 0.90 0.93 0.98 0.88 0.87 0.78 0.76 1.03 0.86
RINEIRHREER  2.06 2.37 1.69 2.20 2.17 2.66 3.28 1.97 2.19
EERER 052 0.46 0.65 0.55 0.42 0.49 0.42 0.79 0.59

®17 FEMESEHRAPLFEERL RAA. RC HLLB(2BERE)
Table 7 Comparison of RAAand RC of essential amino acids in Elaeagnus angustifolia from different regions
(whole egg reference standard)

MR UE IR Mms PER IV E O PIRRE mEfbd FEAT REE ESRE RbR
TR 0.34 0.32 0.31 0.34 0.31 0.36 0.39 0.29 0.33
ETE=N 7 0.39 0.36 0.35 0.38 0.35 0.36 0.39 0.37 0.39
AR 0.37 0.33 0.31 0.34 0.32 0.33 0.36 0.30 0.33
RAA/% AR 0.41 0.37 0.34 0.37 0.36 0.36 0.47 0.34 0.39
R 0.39 0.40 0.35 0.37 0.33 0.36 0.48 0.42 0.37
FNARAEER 073 0.83 0.49 0.77 0.67 1.00 1.70 0.65 0.77
EARMEER 017 0.15 0.18 0.18 0.12 0.18 0.21 0.25 0.20
TER 0.85 0.81 0.92 0.87 0.87 0.86 0.68 0.77 0.83
eIz 0.99 0.92 1.06 0.96 1.00 0.86 0.69 0.99 0.97
Soe R 0.92 0.84 0.92 0.87 0.92 0.78 0.63 0.79 0.84
RC/% SLHRMR 1.02 0.94 1.03 0.95 1.02 0.85 0.83 0.92 0.99
AR 0.97 1.01 1.05 0.95 0.93 0.85 0.84 1.12 0.93
ENARAFEER  1.81 2.10 1.48 1.95 1.91 2.38 2.97 1.74 1.94
EARER 044 0.39 0.54 0.47 0.35 0.42 0.36 0.67 0.50
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