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Abstract:To fully understand nutritional value different parts (fruits branches leaves seeds) of Yushu Hippophae
(YH) in five different regions were selected to analysis the nutrient composition and nutritional quality evaluation it
give important evidence for the development and utilization of reprocessed products. The crude fat and flavonoids compo—
nents were extracted with sub-eritical fluid n-butane and 1 1 1 2-etrafluoroethane (R134a) respectively. An acceler—
ated solvent extraction (ASE) method was developed for extraction of sugar. Then the contents of fat flavonoids compo—
nents total sugars polysaccharides carotenoids total acid vitamin C and oligomeric proantho cyanidins in YH different
parts the content of fatty acids in YH seed were detected respectively. The contents of routine nutrients amino acid and
various mineral elements in YH different parts were also detected. The results indicated that YH fruits were good sources
of amino acids (dry weight 6.89% ) soluble sugar (7.56%) carotenoids (34.1 mg/100 g) Vitamin C (1430 mg/
100 g) and total mineral elements (226.4 mg/100 g) YH leaves were good sources of protein (17.5%) total fla—
vonoids (2.10%) amino acids (dry weight 15.41% ) and total mineral elements (748.1 mg/100 g) YH branches
were rich in protein (13.5%) crude fiber (21.1%) ursolic acid (144. 1 mg/100 g) amino acids (dry weight

11.62%) and total mineral elements (376.9 mg/100 g) YH seeds were rich in protein (21.4%) Oligomeric proan—
tho cyanidins (3.27% ) amino acids (dry weight 18.63%) and unsaturated fatty acid (548.6 mg/g). These figures
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indicate that YH have good nutrients and practical applications which to justify security controls.
Key words: Yushu Hippophae;different parts;routine nutrients ;amino acids;various mineral elements ;nutritional quali-
ty evaluation
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Table 1 Hippophae samples collected from different regions in Yushu (n = 3)
Sample No. Regions Collection time
Y1 Dangba Xiewu Chenduo 2014.9.12
Y2 Galaga Mountain Shanglaxiu Yushu 2014.9.13
Y3 Dongriga Baizha Nanggian 2014.9.15
Y4 Gadu Maosai Zaduo 2014.9.17
Y5 Cuochi Quma River Qumalai 2014.9.20
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Table 2 Contents of routine nutritional components in different parts of Yushu Hippophae (Fresh weight% ;)

a

Sample parts Moisture Ash Crude fat Crude fiber Protein Carbohydrate Energy®
Fruits 70.7 0.83 5.94 2.93 2.52 17.08 131.9
Leaves 7.33 4.06 2.25 13.2 17.5 55.66 312.9
Branches 3.94 1.98 1.16 21.1 13.5 58.32 297.7
Seeds 9.48 2.16 8.24 11.8 21.4 46.92 347.4

: keal /100 g.
Note :*Unit:Fresh weight kcal /100 g.

2.2 0.186 ~34.1 mg/100 ¢
3 (D) : > > > ;(5)
0.95% ~6.70% : > > 0.309% ~4.79%
> ;(2) 0.276% ~ : > > > ;(6)
0.852% : > > > C 0.132% ~1.43% :
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Table 3 Contents of other nutritional components in different parts of Yushu Hippophae (Fresh weight% ;)

C

Sample parts Total sugars  Polysaccharides Total flavonoids  Carotenoids® Total acid Vitamin C pmagf}ii":;":;? dine
Fruits 6.70 0.852 0.574 34.1 4.79 1.43 1.24
Leaves 2.06 0.276 2.096 13.9 2.20 0.159 0.824
Branches 0.95 0.404 0.184 0.186 0.309 - 0.061
Seeds 1.44 0.566 0.126 1.88 1.05 0.132 3.27

o s mg/100 g; - : B
Note :*Unit:Fresh weight mg/100 g; - -undetected.

2.3 g o> > > ;(6)
4 (D) 101. 1 114.4 mg/100 g
mg/100 g 9.991 mg/100 g 12.81 mg/100 g o
;) (9.637 ~ 2.4 .
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> ;) 3-0- 5 (D)

(18.74 ~82.27) mg/100 g : 0.108% ~0.298% D>

> > 3-0- (4 > ;(2) 0.304% ~
(15.28 ~42.30)mg/100 g 4.46% : > > 1(3)
> > ; 0.214% ~0.626%

©) (14.89 ~71. 13) mg/100 : > > .
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( mg/100 g x)

Table 4 Contents of a variety of flavonoids components in different parts of Yushu Hippophae (Fresh weight mg/100 g ;)

3-0-
Sample parts Hyperoside Rutin Isorhamnetin-3 - Quercetin Kaempferol Isorhamnetin
O-glucoside

Fruits 9.991 188.2 82.27 42.30 17.64 114.4

Leaves 101.1 1495.2 71.27 - 71.13 -
Branches - 105.0 - 15.28 14.89 12.81

Seeds - 9.637 18.74 24.18 32.84 -

Note: — Zundetected.
5 N . ( % x)

Table 5 Contents of oxalic acid malic acid and ascorbic acid in fruits leaves seeds of Yushu Hippophae (Fresh weight% ;)

Sample parts Oxalic acid

Malic acid

Ascorbic acid

Fruits 0. 165
Leaves 0.108
Seeds 0.298

4.46
1.51

0.304

0.626
0.214

0.226

2.5

6 (D)

185.0 mg/100 g 47.53 mg/100 ¢

6 NEEN

;(2)
(53.74 ~402.5)mg/100 g
> > o

( mg/100 g ;)

Table 6 Contents of oleanic acid and ursolic acid in fruits leaves branches of Yushu Hippophae (Fresh weight mg/100 g ;)

Sample parts

Oleanic acid

Ursolic acid

Fruits 185.0 402.5
Leaves - 53.74
Branches 47.53 144.1
Note: — Zundetected.
2.6 183.0.142. 2.
7 : 7 a- 122.9 mg/g 1.075 mg/
218.2 mg/g . go
7 ( mg/g )
Table 7 Composition and contents of fatty acids in seeds of Yushu Hippophae (Fresh weight mg/g ;)
- . . . Palmitoleic . . L L . S .
Sample parts Myristic acid Palmitic acid o Stearic acid Oleic acid linoleic acid ~ a-.inolenic acid
aci
Seeds 1.075 73.38 5.156 122.9 183.0 142.2 218.2

°

Note:The data in the table refers to the proportion of crude fat in the YH seeds.
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Table 8 Composition and contents of amino acids in different parts of Yushu Hippophae (Dry weight% ;)

Type of amino acid Fruits Leaves Branches Seeds
ASP 1.11 2.42 3.71 1.70

GLU 1.24 1.60 0.97 3.42
SER 0.42 0.68 0.50 0.84
GLY 0.30 0.89 0.51 0.56
ARG® 0.84 0.85 0.40 2.10
THR* 0.39 0.67 0.45 0.45
PRO 0.47 0.86 0.70 0.50
ALA 0.35 1.07 0.64 0.61
VAL® 0.24 0.92 0.58 0.60
MET?* 0.03 0.16 0.06 0.13
CYS 0.03 0.13 0.15 0.08
ILE® 0.19 0.68 0.40 0.46
LEU® 0.29 1.38 0.71 0.95
PHE® 0.31 0.79 0.37 0.57
HIS" 0.18 0.52 0.46 0.30
LYys® 0.39 1.25 0.81 0.62
TYR 0.10 0.56 0.20 4.72
Total amino acids 6.89 15.41 11.62 18.63

-a -b

Note : Essential amino acids are represented as letter a;Semi-essential amino acid are represented as letter b.

2.8
9 (1) NN
9 5 K.
Ca.Mg.Na.P 4 Fe Zn.Cu.Mn;(2)
K.P.Na
83.25.44.49.36.01 mg/100 ¢ Fe.Zn

13.00.2. 307 mg/100 g; (3)
Ca.P.Mg.K
472.2.82.26.74.90.53. 10 mg/100 ¢ Fe.
Zn 20.19.10. 84 mg/100 g;
(4) Ca.P.K
223.0.56.52.35.18 mg/100 g
11.94 mg/100 g;(5)

Fe

Ca.K.Na 121.9.92. 40,
77.59 mg/100 g Fe
7.414 mg/100 g.
2.9
“1.4” INQ
100 g
§
» 10~ 12, INQ>1
; INQ =1
;0 INQ<1 o (D)
. C. +
NN ;(2) .
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Table 9  Contents of various mineral elements in different parts of Yushu Hippophae (Fresh weight mg/100 ¢ ;)
K Ca Mg Na Fe Zn Cu Mn P
Sample parts
Fruits 83.25 30. 64 16.02 36.01 13.00 2.307 0.161 0.528 44.49
Leaves 53.10 472.2 74.90 31.08 20.19 10. 84 0.383 3.221 82.26
Branches 35.18 223.0 24.82 20.36 11.94 2.542 0.451 2.154 56.52
Seeds 92.40 121.9 34.91 77.59 7.414 1.282 1.001 1.516 31.54
e - (3) 4) . .
. NN ; ( a- ) FN o
10
Table 10 INQ of nutritional components in different parts of Yushu Hippophae
C
Sample parts Protein Crude fat Carbohydrate Total sugars Total amino acid Vitamin C
Fruits 0.66 0.23 0.26 0.51 1.45 20.3
Leaves 1.94 0.04 0.36 0.07 1.37 0.95
Branches 1.57 0.02 0.39 0.03 1.08 -
Seeds 2.13 0.12 0.27 0.04 1.49 0.71
Note: — zundetected.
11
Table 11 INQ of fatty acids in seeds of Yushu Hippophae
a—
Sample parts linoleic acid a-Linolenic acid saturated fatty acid unsaturated fatty acid
Seeds 0.84 8.62 0.47 5.20
12
Table 12 INQ of various mineral elements in different parts of Yushu Hippophae
K Ca Na Mg Fe Zn Cu Mn P
Sample parts
Fruits 0.71 0.65 0.41 0.83 18.49 3.15 3.43 2.00 1.05
Leaves 0.19 4.24 0.15 1.63 12.10 6.24 3.44 5.15 0.82
Branches 0.13 2.11 0.10 0.57 7.52 1.54 4.26 3.62 0.59
Seeds 0.30 0.99 0.33 0.69 4.00 0.66 8.10 2.18 0.28

3.1
. (1)

15%
17
7%
10% 3%
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Table 13 Contents of routine nutritional components in different parts of Hippophae from different producing areas (Fresh weight mg/
100 g)
Sample Producing Crude o« R , Total ¢ Fatty
parts areas fibert Protein® . Total amln-o Carotenoids favonoids Vitamin C acids
acids® (dry weight)
Fruits Qinghai 2.93 2.52 6.89 34.1 0.57 1430 -
Sinkiang - 2.51 7.87 - 1.31 1300 -
Jilin - - 1.63 19.2 - 1214 -
Shanxi - 0.61 5.10 - - 971.1 -
Inner Mongol - 1.55 5.04 10.32 - 750.3 -
Leaves Shanxi 16.3 14.6 - 29.0 - 129.1 -
Shanxi 8.22 17.1 19.77 19.1 - 45.19 -
Jiangsu 14.7 17.7 14.65 - - 177.2 -
Qinghai 13.2 17.5 15.41 13.9 2.10 158.8 -
Seeds Qinghai 11.8 21.4 18.63 1.88 126.0 132.0 74.59
Gansu 22.5 27.3 23.54 - - - 57.00
Sinkiang - 23.0 22.54 - - - 68. 80
ot : g/100 g; —: o

Note :*Unit:Fresh weight g/100 g; — Zno data.

14 ( mg/100 g)

Table 14  Contents of various mineral elements in different parts of Hippophae from different producing areas (Fresh weight mg/100 g)

Sample parts Producing areas K Na Ca Fe Mn Me Zn Cu P
Fruits Qinghai 83.25 36.01 30.64 13.00 0.53 16.02  2.31 0.161 44.49
Ningxia - - - 2.56 0.05 - 0.16 0.04 -

Sinkiang - - 90.0 0.138 0.60 39.0 0.114  0.255 36.0
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14( Continued Tab. 14)
Sample parts Producing areas K Na Ca Fe Mn Mg Zn Cu P
Inner Mongol 194.3  36.48 15.2 2.66 0.22 11.0 0.23 0.16 -
Shanxi 160.0 39.0 9.00 1.60 0.08 95.0 0.15 0.07 -
Leaves Shanxi . 2630 54.4 8.45 . . 0.93 10.0
Shanxi - 1370 53.39 9.62 196.8  25.69 1.108 155.0
Jiangsu 1017.6  208.6 677.8 31.36 3.43 302. 1 2.71 1.286 247.2
Qinghai 53.10 31.08 472.2  20.19 3.22 74.90 10.84  0.383 82.26
Seeds Qinghai 92.40 77.59 121.9 7.41 1.52 34.91 1.28 1.001 31.54
Gansu - 123.8 7.30 1.50 - 2.75 0.905 -
Shanxi 205.1 35.85 1.46 0.405  38.25 0.72 0.300 -
Note: — Ino data.
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