PO Y 2F 4, 2014,34(9) 1843 — 1848
Acta Bot. Boreal. -Occident . Sin.

XEHS :1000-4025(2014)09-1843-06 doi: 10. 7606/j. issn. 1000-4025. 2014. 09. 1843

AN [E 7= K AW R AR A B 7 o AT

TEIE ,ZF REROA AT RIRAT R RS

(1B RIRINGEST T2 0 W0 B n SR 0 2 /Al 2 SRR 28 24 Bt P AL R 2 B 0 49 1 b A 2 ) 0% A D AR 0T 5 v o/ A
T B Y T IR SRR L P % 71006952 BRIGAG B A B2 R BOAR it o) ARERIE 51901533 MR B A A5 IRy e b 2 B 7Y MR
719300)

& FE.RH GC-MS,AAS HPLC 877 41k B PR MoR N 52 63k 52 BT hr 3% B8 LR 48 4 S AN [R) )™ b
R AT i b ol 4 P — R 2 CHELRG 0 VHLEE 11 K23 K 2 L BB B 2P ) VEE TR I B IR I IR M A 1
TR . DR R [ 7= st 4 A s Bk A0 1 25 4 2 & e — 8 22 50 (H ) & & RLIR I (416 ~478 g/kg)
FIHLEE (206 ~286 g/kg) s M- E MM RF 2 . FHFEE ¥ & Ca.Mg.P.Fe K 5 9 Fxt A 35 M5 F o0
. ARK ) Pb.Cd Hg As %503 s KA e Bk ith B0 A0 038 107 R &5 e 96. 820 LA b, LA BR M il R 32 5 75 &5 1
FEAE 3 A AT . ININE &5 SRR B A B R AR SRy I R £ O B DA R 3 A A JRR R L A
M 22 B A B 38 BT R b Oy i X A R

KR AR AR E R R OCE R s W T

I E %S Q946-33 ARG A

Composition Analysis of Amygdalus pedunculata
Pall. Seed from Different Regions
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(1 Key Laboratory of Synthetic and Natural Functional Molecule Chemistry of Ministry of Education/College of Chemistry and
Materials Science, Northwest University/Shaanxi Alcohol Ether and Biomass Energy Engineering Research Center/Key Laborato-
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mu, Shaanxi 719300, China)

Abstract: GC-MS, AAS and HPLC were selected to analyze the content of general component (crude fat,
crude protein,ash, moisture, total sugar, toal dietary fiber),amino acids, trace elements, fatty acids and a-
mygdalin in the Amygdalus pedunculata Pall. seeds,which came from four regions: Shenmu, Shaanxi; Bao-
tou, Inner Mongolia; Alashan Inner Mongolia and Chengde, Hebei. The results showed that the content of
the seeds from different areas had some difference, but there were some similarities as follows: The seeds
were rich in crude fat(416 —478 g/kg) and crude protein(206 —286 g/kg); The amino acids in the seeds
were abundant and complete in varity; All the seeds contained 9 mineral elements(K,Mg,Ca,P,Na,Fe.,Zn,
etc. ) that were necessary for the human health;Elements like Pb,Cd,Hg.,As were not found; The content
of unsaturated fatty acid,most of which were oleic acid and linoleic acid,in the seed oil was over 96. 8 %7 ;
The content of amygdalin was 3%. The results showed that the A. pedunculata Pall. seeds can be used to

Y BE:2014-04-18: 1& B FR 4 2 H #7: 2014-07-03

BB B REEREHE BRI (2012GS610203) 5 B VG 4 FHE T BHE 48 2 8137 TR %€ 5 (2012KTCL03-05,2011KTCLO03-04)
YEE B AR E V1988 —) I AR LB ok, EEMNFHYE 5K . E-mail:798901635@ qq. com

* AAGVEH : B 882, BTN H AL 2= E B k%5758 . E-mail: yhshen@nwu. edu. cn



1844 [T A i N // M= S 34 4

produce edible oil, protein and amygdalin. That is to say.it had great economic value and it was fit to plant

in the desert north of our country.

Key words: Amygdalus pedunculata Pall. ;jamino acid;mineral elements;fatty acid;amygdalin

KW ¥k (Amygdalus pedunculata Pall. ) J&
Rk R i Bk R K R 345 B AR L A
Bk BB B AR A e T A S AR AL —
BEAR S FE T g T G A3 H X R 52 L PG A R AR
BRA 1A o AP e Ak AT R Y VD A A RE
VRO 2 T R SRS HUm R S ., RATTIR
FIVZH I 58 KA it Bk 1 80 20 BT B il T R 3R AT BF
GE s TF & AW i kil L 25 Ry A W S H e
AT MR RS 7 B B E Y R
At M6 T 2 Sl — P 2 DA o AW I BRI B 1 [ 0
BOR B B AT E 2 8] T B ROl RBP4
KRB S EEM, 2010 48, @R M mHET
W VA AR 1 T R AW s B AR R R AR A T T
R DX HEATHE T R AR

RS AW i Bk Ao ot 9% 905 14 BF 5 3 Ak A A 2P By
B A AW it Mk b 1 o JBE 22 5 S T A AV i Bk
RN T S22 Ml 1 & R o A AW I BE R A 8053 40
B B8 SR AV O WSS 22 LA PG A b b 44 Jit
Bho ARG XE S AAS TR b8 1AW e BE A Y A 1D
W2 1 CHEAT T 43 A AR e 2 % AR [) 7 i 4 A
BRI BT 25 5 PR . AR S 36 8 BB 7 A Ak T
STk C N S BT Rz S T AL R AR 4 AN X R K AR
it BRI AR BT G X e — e o OK 43 VIR 53
HLE B IR D SO BB & 2R 4B #4700 8 L IR 43
BT T R A0 A 105 R 4 1K B R 2 AR LB I T R M
AT i A TP E AR B S AR b X
PR ) bR R it i i A R AR 4

L BRI
1.1 SRIe##

AR S 56 {68 P 09 4 A e A il 80l ol A L A
RAP B o PR At L BRI 4 A RO Bk B 7 K

MR B WL L,
1.2 FEUHE

P230 7 = R0 A 0 1% A CR 32 4R R R 43 Hr A A%
ARA D, UV-2100 #9550 A] UL 435006 B2 1 (UNI-
CO 2w, S433D Y 4 [ 3h 4 5k 1R 43 H7 X (18 [
sukama 2y &), HP 6890/HP 5973 GC-MS = Jii Bk
FHAL (26 E Agilent 24 7)), JY-ULTIMA # Hy J& £
BB TR T R S (ICP-AES) Y i A (i 1 JY
INFED 5
1.3 XWHE

KAy Ky HLIR 7 HLER B B VR BRI LW OT
F AR EE AR 2 2 ME R bR E" 5508
GB/T5009. 3-2003,GB/T5009. 4-2003, GB/T5009.
6-2003, GB/T 5009. 5-2003, GB/T 5009. 7-2008,
GB/T 5009. 124-2003, GB/T 5009. 87-2003, GB/
T5009. 88-2008., fig i & 41 5 53 H>R Fl GC-MS 2,
R RS A S SCEk Y L B R O R 40 A R R
TG REES o A AT o I R v A
sk, il & 5% Sk
1.4 FELIE

Xof e Ao i 36 B0 AT O 22 40 . R JH SPSS 3K
9 ANOVA #4718 & TER 5 .

2 AR5

2.1 KR —MREKDDH

AA A s 6 o 4 — i B 20 1 0 A 5 Rk B AN
(7] 77 1 A AR st BR A 0 — e A & A — e 2
(F2), B 2 A7 AL 33X 4 Bh™ b 0 K A6 et B F 1
Y S RELRR 7 FORL B 1 P RN 2 o R R
(70 % o BT 36 7= K G 5 o o B e T At e b
(P<C0. 05) , i A 14 3k 7 Hb 22 [7] TG B @ 25 53 ¢ (P
=>0.05) HLE R & & Z A 2ZE R EE(P<

R 1 XA BT 7E 3t 70 AR AE

Table 1 The locations and habitat characters of experimental materials

7= H ZE 4 BE AR SR AT
Habitat Longitude Latitude AMT/C AMP/mm
I 75 # A Shennu, Shaanxi 107°20' ~111°30" 37°27.5'~39°22.5' 8.5 250~440. 8
M 527 f9 3k Baotou, Inner Mongolia 109°50'~111°25" 41°20" ~42°40" 8.5 262.9
PN 52T BT 47 Alashan, Inner Mongolia 97°10" ~106°52' 37°2" ~42°47' 6~8.5 40~200
V4L 7K f# Chengde, Hebei 115°54'~119°14' 40°11'~42°36' 5.6 536
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Table 2 General component analysis of A. pedunculata Pall. from 4 different regions/(g/kg)

— B oy

7~ #i Habitat

ke 74 i A

Shenmu, Shaanxi

General component

7K %3 Moisture 47.4 b
K5 Ash 25.0 a
#L% H Crude protein 247 ¢
HLIE W5 Crude fat 441 b
BB Total sugar 22.0b
MR 4T 4E Total dietary fiber 152 a

P 58 Sk e EvA Ty b AR 8
Baotou, Inner Mongolia Alashan,Inner Mongolia Chengde, Hebei
60.4 a 46.6 b 61.4 a
25.4 a 19.1b 25.6 a
286 a 206 d 263 b
432 b 478 a 416 ¢
26.0 a 25.0 a 26.0 a
129 ¢ 137 b 141 b

T SRR 3 YO 0 3908 5 R AT A TR /NS 5B R BRI A 2 38 1 22 5 (P<<0. 05) 5 R [ .

Note: The results are the average of three measurements; Different letters indicate that materials in the same row have significant differ-

ence; The same as below.

£ 3 FEFHAK R E B S B E K 5
Table 3 Fatty acid composition analysis of A. pedunculata Pall. from 4 different regions/(g/kg)

Jig 197 P

7= Hi Habitat

Fatty acid

Ik P o A

Shenmu Shaanxi

5% R Tetradecanoic acid —

FEAE R Palmitic acid 16 d
KA — 5 B2 Palmitoleic acid 2b
g HR Stearic acid 2c
2 Oleic acid 684 b
E Il iR Linolic acid 290 a
P JBEFR Linolenic acid 2 a

4R Eicosanoic acid —
16— R Arachidonic acid 2a

AL AR 5 B2 44 Total unsatu-
rated fatty acids

P 58 1 Sk e ErA T b AR
Baotou, Inner Mongolia Alashan, Inner Mongolia Chengde, Hebei

_ 2a _

18 ¢ 23 a 20 b

3a 3a 3a

2 ¢ 6 a 4b

702 a 692 b 702 a
270 b 271 b 269 b

2 a 1b 2 a

1la - -

1b 1b —

978 a 968 a 976 a

= R ARK

Note: — means not detected.
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Table 4 Amino acid composition analysis of A. pedunculata Pall. from 4 different regions/(g/kg)

7= H Habitat

Amino acid

YILEIIFN

Shenmu, Shaanxi

RITA TR Asp 21.2 ¢
@ Thr* 5.5 a
2258 R Ser 8.3 a
B A Glu 44.5b
Jifi & B2 Pro 9.7 b
H& & Gly 11.1b
WA Ala 9.4b
Jbt2& #e Cys 2.8b
AR Val 9.5 b
EH R Met 1.2a
SRR e 7.2 a
SR Leu” 14.4 a
it &R Tyr 6.3 a
KN R Phe” 11.3 b
R Tys® 6.8a
W His 1.9 a
BEMR Trp 2.0a
AR Arg 18.5 ¢
K HE R M Total amino acid 194.6 b
v

ﬁﬁ[{i}\‘/ﬁg% It #5i] Percentage 297.5 a

SESRISS B e S WAL R
Baotou, Inner Mongolia Alashan, Inner Mongolia Chengde, Hebei

23.2 b 18.6 d 24.5 a
5.5a 5.1a 5.7 a
8.5 a 7.0 b 8.8 a
47.0 a 38.3 ¢ 47.9 a
9.4 b 8.1c¢ 10.7 a
11.4 a 9.7¢ 11.9 a
9.3b 7.6 ¢ 10.2 a
2.7b 1.8 ¢ 3.5a
9.3 b 7.7¢ 10.3 a
1.1a 0.7b 1.4 a
7.1a 6.1b 7.6 a
14.5 a 12.7 b 15.4 a
6.1a 5.1b 6.7 a
11.2 b 9.2 ¢ 12.3 a
6.8 a 5.3 b 7.1a
5.0 a 4.1b 5.3 a
2.4 a 2.0 a 2.6 a
19.4 b 16.2 d 20.7 a
199.9 b 165.3 ¢ 212.6 a
289.6 a 295.2 a 293.5 a

e x . MHRAER.

Note: * means the essential amino acids(EAA).
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Table 5

Mineral elements analysis of A. pedunculata Pall. from 4 different regions/(mg/kg)

B RIG R

7= H Habitat

YLEIFN

Shenmu, Shaanxi

Mineral elements

EESCRUES

Baotou, Inner Mongolia

EESCYTENS

Alashan, Inner Mongolia

b2
Chengde, Hebei

Ca 1.74X10% b 2.50X10% a 1.73X10% b 1.54X103¢
Mg 1.83X10% ¢ 1.87X10°% ¢ 2.19X10°% a 1.91X10°% b
P 5.12X10°% a 5.18X10° a 4.48X10° b 4.18X10°% ¢
Fe 44.2'b 54.2 a 46.6 b 45.4 b
K 6.34X10°% a 5.90X10°% b 6.42X10° a 6.32X10° a
Na 11.9 b 15.6 a 3.21d 8.74 ¢
Mn 15.2'b 12.7 d 14.0 ¢ 17.0 a
Cu 11.3 ¢ 12.2b 9.21d 13.1a
Zn 47.9d 55.5 b 57.2 a 53.9 ¢

*6 FAAFMKARRMCESCELE
Table 6 Amygdalin content of A. pedunculata Pall.

from 4 different regions/(g/kg)

724 Habitat A H Amygdalin
B 75 # K Shenmu, Shaanxi 30.2 b
N % 1 49 % Baotou, Inner Mongolia 29.2 b
N5t B 423 Alashan, Inner Mongolia 28.1¢
[t 7K Chengde, Hebei 33.1a
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