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Abstract Taking Xanthoceras Sorbifolium Bunge seeds from different areas as materials, the composition and content
of nutrients, fatty acids, active components and amino acids of Xanthoceras Sorbifolium Bunge seeds were determined and
analyzed. And using the amino acid ratio coefficient method, using the WHO/FAO amino acid reference model as the eval
uation standard, the composition of its essential amino acids was evaluated. The results showed that the crude fat content
in the seed kernels of was 56.2%, the protein content was 25.9%, the crude fiber content was 10.4%, and the ash content

was 2.4%. The seed kemels of Xanthoceras Sorbifolium Bunge are rich in P, Ca, K, Mg, Na, Cu and other trace elemen
ts. There are 13 kinds of fatty acids in the seeds of Xanthoceras Sorbifolium Bunge, and the unsaturated fatty acids are a
bout 91.74%. The seed kernels of Xanthoceras Sorbifolium Bunge contain vitamin C, vitamin E, polyphenols, flavonoids, s

terols and other active substances. There are 17 kinds of amino acids in the seed kernels of Xanthoceras Sorbifolium Bun
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ge, and the total amino acid content is 24.27%. Among them, the total content of 8 essential amino acids is 8.44%, and t
he leucine content is the highest, 1.84%. The composition ratio of its essential amino acids basically meets the standards

of the Codex Alimentarius Commission (WHO/FAO), and its amino acid ratio coefficient score (SRC) is 77.55. The resear
ch results show that the nutrient and active substances of the Xanthoceras Sorbifolium Bunge seed kernels are rich, and th
ey contain a complete range of essential amino acids, and contain a unique functional fatty acid-nervonic acid, which is a
high-quality food material beneficial to human health.

Keywords Xanthoceras Sorbifolium Bunge; seeds; nutrients; amino acids; fatty acids; nervonic acid
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Tab. 1 Nutrient content of kernel

R RE-%a) ;
Ewin R . N o HrEA
s o LR e B FERL b i
=% i Nut I : Alxa Leag ¥
rients / /100 Chif | Weifang, Fu Count Wu Zhon Shihezi. X
griog freng, Shandong y, Shaanxi g, Ningxia ue, niez,
nner Mongolia Inner Mon injiang
golia
Eﬁefiﬁ 26.7£0.15 25.5+0.17 26+0.23 26.9+£0.36 22.9£0.20 27.6+0.31
7{;;} 2.3£0.21 2.3£0.10 2.4+0.16 2.5+0.09 2.3+£0.14 2.4+0.17
Gl 54.940.03 55.2:0.06 56.440.11 57.6£0.16 55.940.12 57.4+0.10
Crude fat
*ﬂé{—éﬁ 10.940.07 11.44+0.04 9.6+0.06 9.65+0.21 11.64+0.09 9.16+0.16
Crude fiber
Siﬁar 1.8+£0.28 1.84+0.19 2.1%+0.16 1.9+0.14 2.04+0.17 2.0£+0.23
KA EY) 22+0.11 2.5+0.09 1.8+0.13 0.2£0.12 4.1£0.16 0.3£0.24
Carbohydrates

BSOERMATHRE SRR S KRG AT, SR LE 1. 5REMEEML, OgRM T
TG FLAF4ER & . Hd, MBS &0 & KEMTEAER 3.28 5. 1.17 %5; M4 55 0%
KEFMIEAR) 1.91 F1 1.75 5.
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Fig. 1 Nutrient content of different oil plants
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SORRAT, BECR BT R B R X N S B R, 308 6280.0 mgkg AT 2060.0 mg/kg:
5 TC R AN B B b R L R MY, 4 803.0 mg/kg A1 9.6 mg/kgs B TR B ML X R BRI E B, A

7820.0 mg/kg, HiJCER & E A E HLIX 2 FrsE A, N 8.3 mgkg.
R2 BT YITRESE

Tab. 1 Mineral element content of kernel

R CEN
WEER s
B . N e # WA
WHILE M 3 TP/ 31 et s £ THRE
. . . Alxa Leagu T
ineral elements Chifeng, Weifang, Sh Fu County, Wu Zhon
e, Shihezi, Xi
Img/kg Inner Mongoli andong Shaanxi g, Ningxia
Inner Mong njiang
a
olia
5520.0+ 6280.0+ 6360.0+5.9 6240.0+-4.
+ +
P 3.41 5780.0+5.14 5840.0+4.97 6.15 0 3
ca 7‘1‘2'%2' 803.0+1.97 650.0+1.33 6?;.01 L 660.0+1.69 492.01 18
6510.0+ 6880.0+ 6820.0+5.3 7500.0£5.
- + + + + x
K 301 6630.0+4.18 7820.0+5.97 6.01 1 12
1750.0+ 2030.0+ 2060.0+2.1 2040.0%2.
+ +
Mg 136 1760.0+1.07 1840.0+0.99 154 0 03
Na 4.440.07 9.64+0.10 49+0.11 5.640.90 7.3+0.12 6.410.06
Cu 6.1+0.20 5.9+0.13 6.5+0.19 7.6+£0.17 6.0+0.14 8.31+0.21

5REMEEME (B 2), OSSR RIBE. 8. HET o RK T REESTRE, SHlet
2.94, 1.68. 2.30 15, BEmE AR K GALEAN 1.52 A1 1.20 f5. X TFHAWVME TS, XM b8

RIS R TR, RAEER 3.53 f%.
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Fig. 2 Mineral elements content of different oil plants
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Fig. 2 Fatty acid composition and content of kernel
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HEER C RmBBTEMLT, M

PERT. SO RMAZ 485K C 585 10.7 mg100g, 7L NAAKN FEPTn ZH)E TRV B 443 E & — b
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Tab. 3 Vitamin content of kernel

AR BN, AR B 5K, s LRE3A , TP Al iR A 2B MUK Je

e ]
i
e Alxa Leag
# Vitami =Pl IR 307 SRR THZRE ue, AT
ns /mg/ Chifeng, Inn Weifang, Sh Fu County, Wu Zhong, Inner Mon Shihezi, Xi
1009 er Mongolia andong Shaanxi Ningxia golia njiang
Bl 0.152+0.02 0.156+0.05 0.161+0.10 0.1434+0.04 0'1679i0‘0 0.170+0.09
B2 0.117+0.04 0.1270.06 0.067:£0.07 0.145+0.05 012501 0.1330.07
C 9.5+0.99 10.6+1.11 11.3+1.30 11.2+1.02 11.54+1.47 10.1+1.84
E 11.6+1.21 11.74+1.33 10.441.09 11.3+£1.47 10.24+1.57 10.14+1.39
RS E W, IR, SESEEYR . ZHhEENL 1484.17 mg/kg’ HAT B Hi AL

Peo BEHA T

N 878.33 mgkg, HAMFIMAE. FFAHMERE. PrEE. ProiEEThal.

(((

BN 745.50 mg

kg, HEBERS MBI (752.9 mgkg). AT-EEEHE (549.7 mgkg). A7-#EE §JAEE (148.4 mgkg),

7

=HEEL N SRR 83.1%. X TARFESHSCERM T (K 4), REF
HEN 1090 mgkg, S B

A 1655 mg/kg, RS RETE RE,
mg/kg.
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Fig. 4 Active ingredient content of kernel
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AR E R A A S B RN E 4. GERMC P EEA AR, FHNARKR. "HEAR. A
. R, 228k, SER. AER. BER. HER. WaKR. WaK. BER. 22%. haEmRk.
RERR . BEIRS 17 FEER, B5EN2427%. UE5BOERLIIMOILS 8 f AMA L FEIER, &
THEN 8.44%, HEAFEREEN 34.77%. SEBSNRTEAR, &8N 1.84%, HIOvEEIE (1.42%).
RIEE (1.16%). HER (1.13%). FKHEAR (1.05%). FHEAMR (0.83%). LA (0.52%). HEI (0.
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Tab. 4 Amino acid composition and content of kernel
AR 75 R e T AR

e
o ) ) . MR SR o
Essential amino aci 1 Content Non-essential amino a & Content ) . 4 Content
. Total amino acids
ds 1% cid 1% (TAA) 1%
(EAA) (NEAA)
mg@& L84 HEIR 541 —
Leucine Glutamate TR 644
Hig iR K2R EAA '
WA 1.42 %%m 275
Valine Arginine
B A i KA
LR 116 RERM 1.80 R
Isoleucine Aspartic Jes TR
W HER N EAA 1583
o 113 = 1.40
Lysine Glycine
S A TS Q£/- 2y
ﬁmﬂ@f‘ 1.05 ) f‘@‘ 1.32 o
Phenylalanine Serine REAER 2497
7”?%‘ 0.83 Wz‘w‘ 1.23 TAA
Threonine Alanine
f S ey Wik TR
A 0.52 w%;@« 117
Histidine Tyrosine
AR ANz W FRRERISRIER
A 0.50 Al 0.55 RIS R 34.77
Methionine Proline EAA/TAA
i i chgﬁ& 0.22
Cystine
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XA E = P SCaE B, ANMADFERERR S ELARN (EH 5. WEERE. IR . B
BE. THERE. NEERRE. B aim P X M E B AN 8.94%. 8.54%- 8.41%- 8.46%- 7.44%-
8.83%. R EIINNGE NG, & ERIKI NS TR,

B #[1 % ¥ Histidine O 45 % % Methionine 0 5% [f% Threonine B 4% [ Phenylalanine
o i 4 i Lysine B L% Isoleucine  m 41 % Valine ® % % Leucine
10 -
9 |-
N
SR
R 7 L
3
g
o 6 -
2
o4
3
EE 5, |
l |-
0
P9 5 ARl s A2 e by P rHERL Waal R R
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Fig. 5 EAA content of kernel in different origin

242 XARMI=F L ALK ITFH
WRAESGE R R IR & &, "R R R E R BRI R . B S A R SIS ER A R
LU T DA 2020 (WHO/FAO D H& H [ PP 2 11 00 75 0 1) 0 T SR Wn A ASE X AT X R A #T (32 5D
SERATHEN, AR AEIERR T, 5 RSB I BB S R e E R (7.6%) SHIEIR (5.9%). il AR L
BT AL SORRMC R RNER+ B, é‘ﬁ;ﬁ@a@ Serr A A Z BRI & 5 B S T AR,
HorpH SRR & bR 1.25 £, TERTE LR E IR i s BEmR. EER -+ a2 R
Er AR T H A b HE A 2

Eﬂ

R 5 UERMCEERIT S
Tab. 5 Amino acid score of kernel
AR

WHO/ i HILR
FAO #xifE Ratio o EREES(Gix
TN TR L REL
D5 T E LB & & Content it f amino aci . - . Score of
. . . WHO/ Ratio coefficient of amino  ratio coefficie
Essential amino acids 1% d ) .
FAO stand (RA acid (RC) nt of amino
ard model A acid
1% (SRC)
= i
’“E\_ﬁi 76 7.0 1.08 0.99
Leucine
iR
%E\‘@l 4.7 5.5 0.85 0.77 7755
Lysine
ENUEN PR N 9.2 6.0 1.53 1.40
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Phenylalanine + Tyrosine
B R

) 5.9 5.0 1.17 1.07
Valine
AR AR 29 36 0.82 0.75
Methionine + Cystine
Eﬁﬂ_g& 48 4.0 119 1.09
Isoleucine
dj‘ﬂﬁ 3.4 40 0.86 0.78
Threonine
YR
HEM 21 17 1.25 114
Histidine
BET
Q%M ) 405 36.8 1.0922
Total amino acids
HET WHO/IFAO LI Vi B ik, 455 WHO/FAO )44 i S = MR b v S s CHIe , 53 SCe A= % i

DRI 5 A E LRI L RAA (RIERRELE (RAA) =M S EMREER SR . IERHE R
HRC (HAEMIIE R (RC) =2 SRR LA /2 IR MR L 2 35D AL R ¥05> SRC (EUERE Ll R 305y
(SRC) =100-4F 53 2 %x100) (K 5) o SUERMEILRE R BN 77.55 43, BONIER 100 4,

WA S SRR PR A B AR KT B

3 45t

S AN [ 72 SR AR SRR BRITER . T E RS . RS SR AT TIE, 4
R SO A A R, SRR 1 B N56.2%, EFRVIRFEE, BEARAHS 4 R
Bio SR RACEHEEP. Caw K. Mg, Na. CukZ g EIiER. SIENIRMN S, SO FF b g
TR s, A3, MMEMRIIRL AN1.74%. RN, E R s a4 L RC, fERE. £
Moy TR SRS PEA T o 0 SO R R R SR AL BORAT T, S LTRE IR R, AR N24.27%,
Forhg i A A 7 S R IR B & 5 8.44% o Ho b 7R BB R XA B LU I B AR R & (VAL 12 (WHO/FA
O) fybRitE, HEERMILME REETES (SRC) AT7.55. SCEBEMAEHRMFR. WHEMRES, e Mk
D IREFER R4, I H G IR IIREME IR TR -2 R, A R T A At e (0 o £ i Sk o

FERFKITFIAF, AU T HRATIRAR R (1) I SCOE A S R Ih R 7, JFR . Wifd
TR 2 FANE, RTCEARTIRENLE:  (2) BT SE B SO R Th B M AR B 12, R SE P
T, WRANTFFRARTG = (3) BESLEANEE oy IR A A R, ARG SO RAA . IR, AR s
DAk SC et SR AR W R 1 RE L T 2 528 1R, TR B e WOk I 78 43 40 2%, T AL 8t — ARG 1l 40 B 1) R R
(4> MASCoeE 5 i i rp 43 19 s 0 o S R R AT IR, R o) o A O Ak St SR vl P B 07, R ST 7
dn R 2 Al i i e FR bR A R

’
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