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Extraction optimization and antioxidant activity
for carotenoid in Qaidam Chinese wolfberry
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(1.Key Laboratory of Tibetan Medicine Research, Northwest Institute of Plateau Biology,
Chinese Academy of Science, Xining 810008 , China;
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Abstract: The Qaidam Chinese Wolfberries were used as the raw material in carotenoid extracting.In order to
improve extraction content, the method of ultrasonic — assisted organic solvent extraction was adopted.Based on
the single factor experiments, solid - liquid ratio, the ratio of the extraction solvent and the extraction time were
optimized by Box - Behnken Design. The inhibitory rate of DPPH scavenging activity was analyzed antioxidant
activity of carotenoid.Under optimal extraction conditions,the contents of carotenoid in Qaidam Chinese Woltberry
from different producing areas and different picking period were determined.By the optimizing of response surface
method , the optimalizing technique was obtained, which was that the extraction solvent was petroleum ether and
ethanol mixtures(v/v =2.6:1) ,the solid-liquid ratio was 1: 60( g/mL) , extraction time and extraction times were
41 min and 1, respectively. The content of carotenoid in Qaidam Chinese wolfberry was 321.52 mg/100 g under
optimized conditions.The half maximal inhibiting concentration( IC,,) of DPPH scavenging activity of carotenoid was
34.09 ug/mL. There were statistically significant differences in carotenoid content in Qaidam Chinese Wolfberry
compared with different producing areas and different picking period( p <0.05) .
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Table 1 ~ Sample information of Qaidam Chinese wolfberry from different producing areas
(m)
1 2015.8
2 2015.9 3056 98°02745.5" 36°27°37.6"
3 2015.10
4 2015.8
5 2015.9 2776 96°14°51.7" 36°23°51.8"
6 2015.10
7 2015.8
8 2015.9 2831 96°2729.1" 36°2327.5"
9 2015.10
10 2015.8
11 2015.9 2800 94°55°50.7" 36°2426.7"
12 2015.10
13 2015.8
14 2015.9 2836 96°46736.8" 37°1928.0"
15 2015.10
16 2015.8
17 2015.9 2977 98°3856" 36°94°54"
18 2015.10
o o N - o
. e, VarianCary300Bio -
~ Varian s AG135
~CO, Mettler Toledo ; KQ-100E
N N ° ; UPE - II-40L
. ( ;SL-500A
N ) o s .
_ AR -
/v ’ 1.2.1
; Wang ( 11%)
- - - (v/vIvIv=10:6:7:7) 40 1.000 ¢ )
’ Na,SO, 100 mL
- 2~3
. o ( A
0.2~0.8 ) -
Box—Behnken Design ° °
N 1.2.2
o DPPH 2 o
Beer— Lambert 100 g
(mg/100 g) "
; m = 100;)42(1)%;“\171 X n )
1.1 m: mg/100 g;A:
2015 8 ~10 Vs
. . 6 mL;n: ;2480: 1 cm
1 I g/L (
( 50 °C )sm,: g
)- i1 01— _2- 1.2.3
(DPPH) Sigma ; N (¢ -
:60~90 C). N N N N -
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350~600 nm
1.2.4
5
(1. : =2:1(v/v) " ;2. : =1:1
(v/v) ;3. =2:1(v/v) " ;4. :
=1:1(v/v) " ;5. : =1:1
(v/v)) 40 C 40 min 2
Na, SO, 100 mL
450 nm
€D
1.2.5
1.2.5.1 “1.2.1”7
40 °C. 1:30
(g/mL) . 40 min- 2
- (1:1 1:2 1:3 1:4 2:1)
1.2.52 “1.2.1”7
: 40 °C . -
(v/v=1:2). 40 min-
2 (1:30.1:40.1:50.1:60.
1: 70 g/mlL) o
1.2.5.3 “1.2.1”7
: 40 C. -
(v/iv=1:2). 1:50(g/mL)
2 (20.30.40.50.60 min)
1.2.54 “1.2.1”7
: 40 C. -
(v/iv=1:2). 1:50(g/mL)
40 min (1.2.34 )
1.2.6 Design — Expert 8.0.6
Box—Behnken
( N
N ) o
L, (3%)
2,
2

Table 2 Factors and levels of response surface design

-1 0 1
A 1:1 1:2 1:3
B (g/mL) 1:40 1:50 1:60
C (min) 30 40 50
1.2.7
1.2.7.1 DPPH DPPH
3.94 mg 100 mL
0.1 mmol/L
DPPH o °
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1.2.7.2
0.0.0.5.1.0.1.5.2.0 mL
2.0 mLL o
1.2.7.3 DPPH
0.1 mmol/L DPPH 20 mL 2.0 mL
30 min 517 nm A
2.0 mLL 2.0 mL
2.0 mL 0.1 mmol/L. DPPH 2.0 mL
A 2.0 mL
2.0 mL A . DPPH
DPPH (%)
A -A
= —-— | x 100 2
(1-%57)~ @
1.3
Design— Expert8.0.6
SPSS17.0
° 3 o
2
2.1
1 450 nm
420 nm 480 nm
6 450 nm
0.5 N\
. /
-2 0.34 A
0.2 ~
0.1 \ §
350 4ﬂ0 4_%0 S(IJU 550 660
Wavelength(nm)
1 _
Fig.1 UV-Visible Spectrum of the carotenoid
2.2
2 o
2 —
(v/iv=1:1)
265.50 mg/100 go - (v/iv=1:1)
132.03 mg/100 g-
- (v/v=2:1) - (2:1)
(p >0.05)
(p <0.05). -
( Carotenes)
a— ~B— N
(Xanthophylls)
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Fig2 Extraction results of different solvents(n =3) Figd Extraction results of
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o 1:50(g/mL) .
233
5 o
— 400
-]
. S 350
17 )
40 OC . é 300 *’m
g
2.3 &1 250
2.3.1 4%
f 200+
- 3 . Poy
350 1 = 150-
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g 100 T T T T
= 300 20 30 40 50 60
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4n 5 (n=3)
f %0 Fig.5 Extraction results of different time(n =3)
2 1507 5 20~
100 . : : . 40 min 40 min
1:1 1.2 1:3 1:4 271 °
HEHUHINL E
3 (n=3) R
Fig3 Extraction results of different proportion of extracts(n =3) 40 min,
3 1:2 234
6 o
291.08 mg/100 g. 1:2 5 900
. 8 350
2 300
il
&n 250
’ % 200-
2:1 ®
. = 150
o 1:2. f
2.3.2 100 T T T
| 2 3 4
4 . b6
4 1:30 1: 50(g/mL
(g/mL) 6 (n=3)

Fig.6 Extraction results of different times(n =3)
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° Table 3  Box—Behnken design matrix
° and the experimental result
. 1 Y
2.4 A B ¢ (mg/100 g)
2:4.1 1 0 0 0 32227
Box—Behnken 17 2 _1 1 0 305.93
3. Design — Expert8.0.6 3 0 0 0 321.53
3 4 0 -1 -1 316.83
- 5 1 0 1 294.04
Y =321.89-3.21A + 0.44B + 0.70C + 6.66AB — 6 1 1 0 312.41
0.27AC +0.28BC-17.12A% +3.36B*-7.91C’ 7 | 0 _1 293.69
4 4 8 -1 0 -1 299.14
F =328.69 p <0.0001 (p <0.01) 9 0 0 0 302,38
10 0 1 -1 315.97
; p =0.0501 1 1 -1 0 297.02
(»>0.05) 12 0 1 1 318.43
- 13 0 0 0 321.42
° 14 -1 -1 0 317.19
( ) 15 0 -1 1 318.15
F P 16 0 0 0 321.87
° > 17 -1 0 1 300.58
A C o
AB.A*.B*.C’ o 242 Design—
A>C>B(A.B.C Expert 3D
N ) AB o 7
- (A). (B) ()
Table 4  Variance analysis of regression model
F P
9 1844.49 204.94 328.69 <0.0001 *%
7 4.36 0.62
3 3.63 1.21 6.58 0.0501
4 0.74 0.18
16 1848.85
R =09676 R, =09246 R =0.6480 R, =13.562 C.V.% =251
5
Table 5  Analysis of the significant coefficients of regression equation
F P
A 1 82.43 82.43 132.21 <0.0001 *k
B 1 1.58 1.58 2.53 0.156
C 1 3.88 3.88 6.22 0.0414 *
AB 1 177.56 177.56 284.77 <0.0001 *x
AC 1 0.3 0.3 0.48 0.5123
BC 1 0.32 0.32 0.52 0.4938
A? 1 1234.01 1234.01 1979.12 <0.0001 *%
B’ 1 47.62 47.62 76.37 <0.0001 *k
c? 1 263.58 263.58 422.73 <0.0001 **
- (p <0.05) *% (p <0.01).
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2.5 N
o 7(a~c)

7(a) 450 nm
o 7(b) 6.

o 7(Cc
() (n=3)

Table 6 The content of carotenoid in Qaidam Chinese Wolfberry
from different producing areas and different picking period(n =3)

RSD
330, (mg/100 &) (%)
R0 1 2015.8 238.92 2.01
3101 2 2015.9 226.07 4.40
300, 3 2015.10 211.39 234
] 4 2015.8 183.96 1.55
5 2015.9 219.95 1.30
6 2015.10 202.71 1.32
7 2015.8 300.05 3.87
8 2015.9 211.10 3.51
9 2015.10 272.50 1.71
10 2015.8 248.95 4.73
11 2015.9 178.64 2.66
12 2015.10 232.12 1.62
13 2015.8 355.05 2.40
14 2015.9 209.32 2.84
15 2015.10 316.52 1.42
16 2015.8 321.52 2.67
17 2015.9 242.92 4.31
18 2015.10 228.23 1.72
6 N
(p <0.05) .
. | 8
50,00!;5 T 55, 020.00 -9
Cip T e '45.095 o A .
-’fmyﬁa 3000°90,9p 7 g R
7
Fig.7 Response surface plots showing the effect of different °
extraction conditions on the extraction yield of carotenoid
2.4.3 DPPH °
Box—Behnken 3
: : (v/v=261:1) 1: 60
(g/mL) 40.53 min
321.52 mg/100 g. : (v/iv=26:1)
: : (v/v = 1: 60(g/mlL) 41 min 1 o
2.6:1) 1: 60(g/mL) 41 min
321.52 mg/100 g.
321.55 mg/100 g RSD 0.401% - DPPH
. 92737 IC, 34.09 pg/mL.
A LA LA 2)
DPPH 1C,, 1C,, .
34.09 pg/mL. N
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