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Analysis and comparison of nutritional compositions
in Yushu turnip( Brassica rapa L.) from different producing areas
TAN Liang' ZHOU Luo° GAMA Que-jia’ SU San-kui’ WU Heng-qi’ CHEN Chen' PI Li' "
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3.Qinghai Nangqian Agriculture and Animal Husbandry Technology Extension Center Yushu 815299 China;
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Abstract: Objective: To fully understand edible and commercial value twelve batches of Yushu turnip in four different
producing areas were selected to examine and comparison the nutrient composition. Methods: The g - sitosterol and total
flavonoids were extracted with sub—critical fluid n—butane and 1 1 1 2-tetrafluoroethane ( R134a) respectively. Then the
contents of B— sitosterol and total flavonoids were detected respectively. The contents of polysaccharides soluble sugars total
saponins amino acid protein and various mineral elements were also detected.SPSS 19.0 was used to compare the contents of
nutritional components of Yushu turnip from four different producing areas. Results: The contents of protein(2.20%) total
amino acid( 15.35% calculated on dry weight) and total saponins(0.35%) were the highest in Qumalai county the content of
total sugars(2.90% ) was the highest in Chengduo county the contents of crude fiber( 1.01%) and total mineral elements
(447.5 mg/100 g) were the highest in Nanggian county. Conclusion: These figures indicate that Yushu turnips have high
nutrients and practical applications which to justify security controls.
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( Brassica rapa 1.) o
€« 21

1

) A Table 1~ Yushu turnip samples collected
3000~4000 m °

)

from different producing districts

3 1 2016.10.19
’ s 2 2016.10.19
3 2016.10.20
4 2016.10.20
’ ’ 5 2016.10.20
T e ’ o 6 2016.10.20
o 7 2016.10.20
316 8 2016.10.20
’ N ) 9 2016.10.21
oo 4000 m 10 2016.10.21
11 2016.10.21
12 2016.10.21
* SPF-3x10 L+1 L
' Agilent 1260
. . Agilent 7890A /5975C.
° ; Cary—300 -
Varian : Kjeltec'rM 8400
. 4 FOSS : 700
12 : CEM
. MARS-6 :
o Molelement
1 ; ASE350 34 mL
1.1 DIONEX . SZC-C
12 ~SLQ-6 ;
( 1) PL203 .MS205DU
- ; pHS-3E pH
( Brassica rapa 1.) ; s ML-1.5-4
111 2- ( R134a) ( ; DHP
99%) Dupont; 18 ( : AAS18 ; DZKW-4
-5 mL) ( ) : ( )
B- ( >99%) ;101 -3 ;
;D - ( : 110833 — TGL-16C
201506) . ( : 100080-201610) ; XW-80A
; (100 pg/mL) °
; ( : 1.2
€10303000) : ( 1.2.1
) ; N
. . . . . 50 g . C(
R N N N N N )
. 2 4- . . 60
; . 1.2.2
; . . “1.2.3”
( ) ; ( 0.50 MPa
( ) ; 45 C 90 min) 1



112- ( R134a)
NY/T 1295-2007 o
1% mg/100 g
(1)
CxVxD
= x 1000 <100 (n
1 C—-
wg/mL; V- mL; D—
, m— go
1.23 B-
50 g o
(
0.75 MPa 40 °C 120 min)
B-
2
1.2.4
1.2.4.1 20 ~
100 mg 10 mL 6 mol/L 6 mL
110 C 24 h
85 C 20 mmol /L
5 mL.
1.2.4.2 18
0.2 mL 0.5 mol/L 0.5 mL. 1%
0.2 mL 10 mL 60 C
1h (0.1 mol/L. pH =7)
HPLC o
1.24.3 : phenonemex Gemini
Cy (250 mm x4.6 mm 5 pm) ; 1360 nm;
137 °C; A 0.05 mol/L
(pH64) B =1:1(v/v) (0~

5 min 74% B—65% B;5~15 min 65% B—60% B,
15~20 min 60% B—45% B;20~25 min 45% B—
30% B;25~30 min 30% B—20% B;30~35 min 20%

1.2.6 : GB 5009.3
-2010; : GB 5009.4-2010 :GB/T 14772 -
2008; : GB/T 5009.10—-2003; : GB 5009.5—-
2010; : GB/T 12456 —2008,; : GB/T
5009.86-2003; N : GB/T 18672-2014;
. - B2 o
1.3
+
(x<xs) SPSS 19.0
o 4
LSD
; Tamhane’ s T2
t
p <0.05.
2
2.1
12
92.5% ;
0.81% 0.103%;
0.96% ; 2.00% ;
0.98% -
2.
2 ! a.
(93.6%)
(91.5%) F =1537 p =
0.278 >0.05
o b.
(0.86%) (0.78%)
F =0474 p =0.709 > 0.05
;C. (0.127%)
(0.093%)
F =4.449 p =0.041 <0.05
(p <0.05); d.
(1.01%)
(0.92%) F =1.208
p =0.367 >0.05
;€.
(2.20%)
(1.90%) F =3815 p =

B—2% B;35~40 min B 2% ;40 ~
42 min 2% B—74% B) .
1.2.5
1.2.5.1 1.000 g
5 mL HNO,
3 mL H,0,
50 mL 5%
HNO, . 2
ICP-OES .
1.2.5.2
2

( g/100 g x £5)

Table 2 Contents of routine nutritional components in Yushu turnip of different producing areas( fresh weight g/100 g x +s)

936 +1.1° 0.79 +0.05* 0.085 +0.007* 1.00 +0.03* 2.20 +0.06° 0.91 +0.03*

91.5 +1.2° 0.82 +0.10" 0.127 +0.021" 0.92 +0.03" 1.90 £0.13" 1.04 +0.02"

929 +1.6° 0.86 £0.11* 0.103 £0.015" 1.01 £0.11° 1.95 £0.08" 1.01 £0.05"

924 +0.7° 0.78 +0.09* 0.093 +0.010° 0.93 +0.07° 2.01 £0.10* 0.94 +0.08*

12 92.5+1.2 0.81 £0.08 0.103 +0.020 0.96 +0.07 2.00 £0.13 0.98 +0.07
p <0.05; p>0.05, 3~ 5 &
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3 ( mg/100 g)

Table 3 Contents of other nutritional components in Yushu turnip of different producing areas( fresh weight mg/100 g)

" " C 5
2.49 £0.23* 21.97 £0.28* 41.29 +1.19° 0.35 £0.06" 36.64 £2.23* 9.64 +0.84*
2.44 +0.28" 22.86 +0.80" 40.86 £0.46" 0.29 +0.04° 33.36 £2.41" 9.27 £0.29°
2.51 £0.06" 22.57 £0.60* 39.57 £ 1.17* 0.28 £0.03* 30.05 +1.49" 9.49 +0.60°
2.90 £0.16" 22.15 +£0.40° 41.15 £2.02° 0.34 £0.02° 33.02 +3.38" 1042 +1.23°
12 2.62 £0.26 22.40 +0.59 40.71 £1.42 0.31 £0.04 3297 +3.14 9.77 +£0.90
a : g/100 go
0.058 >0.05 N 2 8 o
(p<0.05); 1 1 o
(1.04%) 13.36% ( ) o
(091%) 4,

F =2.820 p =0.107 >0.05

(p <0.05) .
2.2
12
2.62%
22.40 mg/100 g; 40.71 mg/100 g;
0.31%; C
32.97 mg/100 g; B— 9.77 mg/100 go
3.
3 a
(2.90%)
(2.44%) F=2820 p=
0.045 <0.05 N N
(p <0.05):
b. (22.86 mg/100 g)
(21.97 mg/100 g)
F =1.386 p =0.316 >0.05
© e 1 (A) (B) HPLC
(41.29 mg/100 g) Fig.1 The HPLC chromatograms of amino
(39.57 mg/100 g) F = acid reference substances( A) and sample( B)
0.855 p =0.502 >0.05 1. ) 2. ;3. 1 4. ;5. ;
o d. 6. 7. ;8. ;9. 10, :
(0.35%) 1. 12, 13, 14, ;
(0.28%) F= 15. 16, 7. .
2.031 p =0.188 >0.05 4 :
e (15.35% )
C (36.64 mg/100 g) (12.24% )
C (30.05 mg/100 g) F =3.165 p =0.086 >0.05
F =2.556 p=0.128 >0.05 .
C (p <0.05) .
(p <005); f. 24
B— (1042 mg/100 g) 12
B- (9:27 mg/100 g) K 270.5 mg/100 g; Ca
F=1179 p =0.377 >005 90.8 mg/100 g Mg 214 mg/100 g
B- ° Na 17.3 mg/100 g Fe
2.3 1.22 mg/100 g; Zn 0.336 mg/100 g
12 Cu 2.10 mg/100 g; Mn
17 7 0.132 mg/100 g; P 31.8 mg/100 g; Sr
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4

( ¢/100 g x £5)

Table 4 Composition and contents of amino acid in Yushu turnip of different producing areas( dry weight g/100 g x +s)

ASP GLU SER GLY ARG’ THR*
1.43 £0.01 1.75 £0.00 0.51 £0.01 0.50 +0.01 0.67 £0.01 0.42 £0.01
0.93 +0.33 1.40 +0.22 0.41 +0.04 0.46 +0.02 0.60 +0.03 0.43 +0.04
1.06 +0.26 142 +0.14 0.44 +0.01 0.46 +0.05 0.59 +0.04 0.41 +0.09
0.99 +0.26 1.49 +0.17 0.50 +0.05 0.55 +0.07 0.70 +0.07 0.53 +0.11
12 1.06 +0.29 1.50 +0.19 0.46 +0.05 0.50 +0.06 0.65 +0.07 0.46 +0.09
PRO ALA VAL MET* CYS ILE*
0.67 +0.01 0.59 +0.01 0.66 +0.00 0.08 +0.00 0.08 +0.00 0.41 +0.00
0.60 +0.03 0.43 +0.08 0.51 £0.09 0.19 +0.10 0.19 +0.10 0.38 +0.01
0.59 +0.04 0.48 +0.03 0.55 +0.04 0.16 +0.15 0.15 +0.14 0.38 +0.05
0.70 +0.08 0.52 +0.06 0.59 +0.06 0.29 +0.15 0.29 +0.15 0.48 +0.08
12 0.64 +0.07 0.50 +0.07 0.57 +0.08 0.20 +0.13 0.20 +0.03 0.42 +0.06
LEU* PHE* HIS' LYS* TYR
0.68 +0.01 5.12 +0.05 0.84 +0.01 0.59 +0.01 0.34 +0.00 15.35 +0.15°
0.51 +0.09 3.81+0.79 0.61 +0.14 0.49 +0.05 0.27 +0.04 1224 +1.64"
0.55 +0.04 3.94 +0.72 0.67 +0.08 0.50 +0.02 0.30 £0.02 12.64 £0.76"
0.60 +0.06 3.88 +0.73 0.69 +0.09 0.57 +0.05 0.35 +0.05 13.74 +1.31°
12 0.58 +0.08 4.08 +0.77 0.69 +0.11 0.54 +0.06 0.31 +0.05 13.36 £1.52
# ) o
0.945 mg/100 g. p >0.05
5. .
5 ra. K 3
F =8.822 p =0.006 < 0.05 31
. . K
(p <0.05) ; b.Ca i i ‘o . ’
F=17.718 p =0.001 <0.05 o L
Ca (p <0.05) 17
(p >0.05); c.Fe 5570
F =3.341 p =0.077 >0.05 39.8% s1%.
Fe ] (4.08%) .
Fe (1.50%) . (1.06%) . c.
(p<0.05);d.Zn F= K 270.5 mg/100 g Na 17.3 mg/100 g
5.477 p =0.024 <0.05 . CaMg.Fe-Zn.Mn
Zn (p<0.05); 90.8.21.4.1.22.0.336.0.132 mg/100 g.
e.Mg.Na.Cu-Mn.P.Sr
3.2 N
5 ( mg/100 g x )
Table 5 Contents of various mineral elements in Yushu turnip of different producing areas( fresh weight mg/100 g x + )
K Ca Mg Na Fe
267.5 +4.0° 90.5 +1.4° 21.0 £0.7° 16.3 +0.9° 1.43 +0.13"
270.5 +4.7° 92.4 +0.8" 21.8 £1.0° 17.9 £0.8° 1.26 £0.14"
280.9 +2.8" 92.6 +0.7" 21.8 £2.0° 17.5 0.6 1.22 +0.12"
264.2 +5.0° 88.5+0.7° 20.9 +0.4° 17.1 +0.9° 1.09 £0.12"
12 270.5 +7.7 90.8 +2.0 214 +1.1 17.3 +0.9 1.22 +0.16
Zn Cu Mn P Sr
0.447 +0.045° 2.09 +0.08* 0.142 +0.004* 320+1.8" 0.931 +0.036"
0.355 +0.077* 229 +0.12° 0.144 +0.016" 337 +1.9° 0.937 +0.157"
0.288 +0.041" 1.98 +0.28" 0.132 +0.025* 30.0 +1.8° 1.102 £0.133"
0.302 +0.014" 2.06 +0.14* 0.117 +0.013" 317 £2.6° 0.908 +0.035"
12 0.336 +0.071 2.10 +0.19 0.132 +0.018 31.8 +23 0.945 +0.100°
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o 4
12
’ 8‘17*“}
SPSS 19.0 4
:a. (2.00%) .Ca(90.8 mg/100 g)
( 1.81% .
22.9 mg/100 g) . ( 1.35% -
62.7 mg/100 g) ( 1.64% -
48.4 mg/100 g) (p <0.05) ; b.
(13.36% ) (9.19%
) (641% ) (p <0.05) ;c.
K.Fe.Cu ( 270.5.1.22.2.10 mg/100 g)
( 200.8 0.949.
0.029 mg/100 g) . ( 2422

0.493.0.080 mg/100 g) ( p <0.05) ; d.

(22.4 mg/100 g) . (40.71 mg/100 g) .

C (3297 mg/100 g) . Mg ( 21.4 mg/100 g) . Zn
(0.336 mg/100 g) (
1.06.15.66.9.46.16.1.0.128 mg/100 g) (p <0.05) -

3.3

( )
L a.
0.05% - 1.34% - 1.25% - 2.91% -
22.82 mg/100 g K.Ca.Mg.Mn.Sr (
274.8.90.4.22.8.0.135.1.02 mg/100 g)
(p>0.05); b.
4.93 mg/100 g- 0.15 g/100 g- C
20.25 mg/100 g.B— 1.05 mg/100 g+
8.27 g/100 g( ) Fe.Zn.Cu.Na.P (

0.329.0.0652.0.151.73.4.45.1 mg/100 g)
; C.
1.35% C
9.46 mg/100 g( p <0.05) ; d.K.Ca.Na.Cu

~

(p <0.05)

3.4
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