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Abstract The ultrasonic was used to extract Se-enriched green tea functional components. The extraction pararmeters were
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optimized by Le(3*) orthogonal design. And the composition of Se-enriched tea functional components was researched. The

antioxidant activity of Se-enriched green tea functional components was assessed by FTC method and DPPH method. The

optimized parameters were as fol low: 50% (W/V) ethanol as solvent, ultrasonic power of 2500, ratio of solid/liquid of 1:15,
extracting for 2 timesat50 for 1.5 hours each time. The yield was 43.76%. The antioxidant activity of the extracts under the
optimized condition, which contained Selenium4.35+ 0.11g/g, tea polyphenol (55.84+ 2.31)%, polysaccharide (13.37+

3.02)%, protein (25.75+ 4.05)%, theine (5.99+ 0.01)%, was stronger than the extracts under other technology parameters and

positivecontrol a-tocopherol .
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Table 1  The extraction orthogonal test of Se-enriched tea
functional componentsLs(34)

) 7v) Q) Q)
1 50 1:10 40 1
2 70 1:15 50 15
3 95 1:20 60 2
13
131
iml 200mg/L
10ml 2ml 2.51%
4ml 0.05mol/L pH7.0
2ml 1ml 0.417ml 0.1mol/L AAPH
37
BHT
a - 0.1ml
9.7ml 75% 0.1ml 30%
0.1ml 0.02mol/L 3.5%
5min 500nm
0 50
100 200min  Asel®
132 DPPH

10mg/L

2ml - 2ml 2x 10 “mol/L DPPH

517nm
Ai 2ml 2ml DPPH
Ac 2ml 2ml
Aj 5min 15min 15min
< 1% BHT
G -
=1 (A A)/A]x
100171
DPPH As17n=2935.68Ct 2.18 x
10 ® Ct mol/L
14
[81
- [9]1 [10]
HPLC (111
[12]
15
SAS(version 8.0)
2
21
211
2
Table 2 The influence of solvent on yield
50% 70% 95%
(%) 12.62+ 3.21** 25.53+ 0.33° 23.68+ 1.00* 19.07+ 3.09"
* (p 0.05)
2
50%
50%
212
3
Table 3 The influence of ratio of solid/liquid on yield
W/v) 1:5 1:10 1:15 1:20
(%) 18.37+ 1.81%* 26.74+ 1.70° 31.2+ 1.34c 31.45+ 1.18°
* (p 0.05)
3
1:15
2.13
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4 8
Table 4 The influence of extraction temperature on yield Table 8  The result of Ls(3%) orthogonal test of
O 20 50 50 78 Se-enriched green tea functional components extraction
(%) 30.63+ 0.32** 31.74+ 0.64° 30.45+ 0.74* 28.52+ 0.89° ) Qi7v) ) (@) (D)
* ( 0.05) 1 50 1:10 40 1 41.49
2 50 1:15 50 15 43.76
4 3 50 1:20 60 2 45.44
4 70 1:10 50 2 43.33
50 5 70 1:15 60 1 42.81
6 70 1:20 40 15 44.26
7 95 1:10 60 15 23.26
8 95 1:15 40 2 27.14
9 95 1:20 50 1 26.03
2.1.4 43.56 36.03 37.63 36.78
43.47 37.9 37.71 37.09
5 25.48 38.58 37.17 38.64
Table 5  The influence of extraction time on yield R 18.09 2.55 0.54 1.84
[0 0.5 1 1.5 2 o
™) 31.07+ 0.14* 31.12+ 0.18° 32.37+ 0.25° 32.82+ 0.52° . . .
Table 9 Analysis of variance of extraction orthogonal
* (p 0.05) test result
5 F F
) 650.777 2 1288.667 19.000 *
1.5h
" wsv) 10.478 2 20.749 19.000 *
215 @) 0.505 2 1.000 19.000
(@) 5.942 2 11.766 19.000
6 0.51 2
Table 6  The influence of ultrasonic power on yield * (p 0.05)
w) 0 150 200 250 10 200mg/L
(%) 28.09+ 0.31** 31.58+ 0.42° 32.07+ 0.17® 32.90+ 0.46% ;
N G 0.05) 50min a-
100min 2 a-
6 200min
250w 2 a-
2.1.6 2.32 (DPPH )
11 10mg/L
7 -
Table 7 The influence of extraction times on yield 16 30min 2 DPPH
1 2 3 a-
%)  32.82t 2.86% 38.86+ 1.43° 40.76£ 0.92° 10 11
* (p 0.05) 2
a _
7
2 2 50%
250w 1:15 50
22 1.5h
8 9 1
0
50% 24
1:20 60 2h
250W 12 4.35
+ 0.11pg/g
23
[13-14]

231 ( )
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10 ( )
Table 10  The antioxidant activity of Se-enriched green tea functional components assessed by FTC method
Ao
Omin 50min 100min 200min
1 50% ,1:10(W/V), 40 ,1h 0 0.034+ 0.005%* 0.040+ 0.0022 0.067+ 0.0022
2 50% ,1:15(W/Vv), 50 ,1.5h 0 0.024+ 0.002° 0.028+ 0.005° 0.054+ 0.006°
3 50% ,1:20(W/V), 60 ,2h 0 0.028+ 0.004% 0.057+ 0.011¢%f 0.080+ 0.008
4 70% ,1:10(W/v), 50 ,2h 0 0.029+ 0.004% 0.042+ 0.007% 0.083+ 0.003°
5 70% ,1:15(W/v), 60 ,1h 0 0.036+ 0.0122 0.041+ 0.006% 0.075+ 0.004%
6 70% ,1:20(W/Vv), 40 ,1.5h 0 0.031+ 0.006% 0.051+ 0.005%% 0.068+ 0.005°
7 95% ,1:10(W/Vv), 60 ,1.5h 0 0.026+ 0.005%¢ 0.066+ 0.014F 0.083+ 0.004°
8 95% ,1:15(W/V), 40 ,2h 0 0.016+ 0.007¢ 0.062+ 0.007¢f 0.082+ 0.005°
9 95% ,1:20(W/V), 50 ,1h 0 0.028+ 0.006% 0.059+ 0.007¢f 0.073+ 0.006°
0 0.052+ 0.005¢ 0.078+ 0.006° 0.127+ 0.009¢
o- 0 0.027+ 0.006%° 0.036+ 0.006% 0.071+ 0.016%
* (p 0.05)
11 DPPH MDA
Table 11 Th.e capacity of scavengmg DPPH free radical by GSH-Px/MDA
Se-enriched green tea functional components
Q)
16min 30min
1 50% ,1:10(W:v),40 ,1h 34.31+ 0.25%%  37.19+ 1.61« [18-19]
2 50% ,1:15(W:v),50 ,1.5h  47.72+ 0.42° 52.93+ 1.19°
3 50% ,1:20W:v), 60 ,2h 34.43+ 0.422  38.38+ 0.93
4 70% ,1:10(W:v), 50 ,2h 30.30+ 0.34¢ 34.67+ 0.93¢
5 70% ,1:15(W:v), 60 ,1h 41.50+ 0.59¢ 44.67+ 2.88°
6 70% ,1:20(W:v), 40 ,1.5h  36.05+ 0.51° 39.70+ 1.95%f
7 95% ,1:10(W:v), 60 ,1.5h  34.91+ 0.25*  37.72+ 2.20°
8 95% ,1:15(W:=v), 40 ,2h 37.18+ 0.63f 41.20+ 1.86°%F
9 95% ,1:20W:v), 50 ,1h 39.22+ 0.59¢ 43.47+ 1.02¢°
0 0
a- 34.07+ 0.25% 39.34+ 0.59*
* (p 0.05) m . ) [91.
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Study on Lactococcus Entrapped in Alginate to Process Mung Bean Starch

WANG Long-fei
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing

SHEN Qun*

100083, China)

Abstract The Lactococcus were entrapped in the Ca-alginate gel to be used to process mung bean starch. As a result, when
the concentration of alginate is 4% (W/V), and the original ly population of cells is 108(CFU/ml), the yield of starch could be up
to maximum. The life of Ca-alginate gels is 10 days. Not only the Lactococcusbut also the second metabol ism production of the
entrapped cells inalginate play an important role in sedimentation mung bean starch.

Key words alginate Lactococcus Lactis subsp entrapment sedimentation starch
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