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Optimization of wall-broken techniques of micro-encapsulation health foods
and determination of water-soluble vitamins

GUO Qu-Fei, ZHOU Hua-Sheng , CHENG Heng-Song, DAI Shu-Chun
(Wuxi Giant Pharmaceutical Co.Ltd., Wuxi 214091, China)

ABSTRACT: Objective To optimize the wall-broken techniques of micro-encapsulation healthy foods and
determine the content of water-soluble vitamins. Methods Four kinds of wall-broken techniques including
ultrasound, homogenisation, enzymatic and microwave were optimized by orthogonal experiment, and 5 kinds of
water-soluble vitamins such as By, B,, B¢, By, V¢ were detected by ultra performance liquid chromatography (UPLC).
Results The optimum conditions of 4 wall-broken methods were as follow: ultrasound technology: the power of 90
W, temperature of 65 C, time of 20 min; homogenisation: speed of 550 r/min, temperature of 60 ‘C, time of 30 min;
enzymatic method: enzyme amount (papain:amylase:acid lipase = 100:200:200 U/each sample), temperature of 45 C,
pH 6.80, time of 6 h; microwave technology: 2 heating stages of room temperature~50 ‘C, 50 C~80 ‘C. The
statistical analysis showed the vitamin content of each technique was non-significant..Conclusion All of 4 kinds of
wall-broken methods can be used to detect the water-soluble vitamins in micro-encapsulation healthy foods.
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Tablel The orthogonal test of ultrasonic wall-broken

A (W) B (C) C  (min)
1 70 60 10
2 80 65 15
3 90 70 20

222 ARBIHERE

> Lo(3%) , 2
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Table2 The orthogonal test of homogenisation wall-broken

A (r/min) B ('C) C (min)
1 450 40 30
2 550 50 60
3 650 60 90
223 EafRAa AR
=100:200:200 U/g
pH 3 . Lo(3%) 3
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Table3 The orthogonal test of enzymatic wall-broken

A (0) BpH c
1 40 5.8 4
2 45 6.8 5
3 50 7.8 6

2.2.4 Rk BRAEIRIE
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Table4 Thetest conditions of microwave wall-broken
1 2 3
(C) (min) (min) ('C) (min) (min) (C) (min) (min)
1 ~50 3 3 ~50 5 5 ~50 8 8
2 50~80 4 4 50~80 6 6 50~80 10 10

225 RFHIERAEEFENZKEM LA F
B, B, Bs By

32 SIERHMERA

Ve (s 0.05 mol/L 3
R 6
6 SIRMHWEBERAWER
3 %%55’)’@? Table6 Theorthogonal results of homogenisation wall-broken
31 BEEHERA A B c B,
3 (r/min) C) (min) mg/100 g
, 5
1 1 1 1 51.68
*5 BERREERKEER 2 1 2 2 55.32
Table5 Theorthogonal results of ultrasonic wall-broken
3 1 3 3 58.95
A B C B,
j . 4 2 1 2 62.18
W) (C) (min) mg/100 g
1 1 1 1 49.44 3 2 2 3 66.62
D) 1 P D) 53.77 6 2 3 1 69.80
3 1 3 3 55.73 7 3 1 3 63.39
4 2 1 2 58.81 8 3 2 1 68.24
5 2 2 3 61.89 9 3 3 2 61.78
6 2 3 1 55.34 K, 55.32 59.08 63.24
7 3 ! 3 65.16 K, 66.22 63.39 59.76
8 3 2 1 61.03
Ks 64.47 63.53 62.99
9 3 3 2 63.85
R 10.90 4.45 3.48
K, 52.98 57.80 55.27
K, 58.68 58.90 58.81
Ks 63.35 58.31 60.93 ® ’ B,
A B C AB;Cy,
R 1037 110 366 550 r/min, 60 °C, 30 min
, B, 69.71 mg/100 g
(R) > B] - 55 .
AC B apc. 33 EEREEEEA
90 W, 65 C, 20 min ) pH
, B, 65.20 mg/100 g 3 , 7
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Table7 The orthogonal results of enzymatic wall-broken

34 BUREERA

3

A B pH c Bs e
(©) (h) mg/100 g Table8 Ti ?esufﬁ;)%)?&n% ::tjv‘\ili\u/e wall-broken
1 1 1 1 32.93 (mg/100 g) | 5 3
2 ! 2 2 41.24 B, 4391 65.34 32.15
) ! ) ke 45.78 B, 4187 67.26 34.27
4 2 1 2 38.25 Bs 44.12 68.61 36.65
5 2 2 3 61.42 By 8.23 12.24 4.19
6 2 3 1 52.44 Ve 5218.13 7482.21 4261.34
7 3 1 3 42.57
8 3 2 1 43.90 ' ’ 1
9 3 3 2 47.45
K\ 39.99 37.92 43.09 , ’ : 2
K, 50.70 48.85 4231 , ,
Ks 44.64 48.56 49.93 B, B, Bg , ; 3
R 10.71 10.93 7.62 > >
35 TEMEFRANTEHE M FRERRPKAE
(R) , B M4 RO E
A C A,B,C;, 45 C, pH s 4
6.80, 6h Bg s 5
62.17 mg/100 g s 9
#*9 TRWMEHAMERERMPKBHLEERNER(0=4)
Table9 Results of water-soluble vitaminsin health foods by different wall-broken techniques (n=4)
(mg/100 g) RSD/%
B, 65.11 64.31 65.32 66.40 1.32
B, 67.24 68.14 69.15 68.06 1.15
Bs 61.18 63.22 62.35 61.28 1.56
By 11.46 12.10 10.47 13.05 9.22
Ve 7482.33 7569.02 7539.10 7619.14 0.76
B, 157.20 166.11 173.21 173.31 4.55
B, 168.09 152.30 175.17 174.22 6.31
Bs 189.17 181.06 167.30 161.34 7.26
By 11.12 10.32 9.05 11.06 9.34
Ve 14872.21 13251.14 15112.13 13999.24 5.95
B, 68.07 72.21 66.05 71.29 4.11
B, 73.14 67.19 61.31 66.38 7.23
Bs 64.40 66.36 71.20 61.25 6.34
By 12.02 11.42 12.08 13.04 5.52
Ve 6124.16 6325.07 6411.32 6522.30 2.65
B, 66.23 62.34 68.22 67.20 3.89
B, 76.31 69.42 67.10 71.04 5.51
Bs 74.03 71.19 69.26 66.50 4.52
By 12.14 11.20 13.17 11.13 8.04
V¢ 3525.31 3712.32 3616.21 3655.14 2.17
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