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Preparation of Water-Soluble Vitamin B Complex Microcapsules Using Gelatin as Wall Material

JING Le-gang?, ZHAO Xin-huai?
(1. College of Life Science and Technology, Harbin Normal University, Harbin 150025, China;
2. Key Laboratory of Dairy Science, Ministry of Education, Northeast Agricultural University, Harbin 150030, China)

Abstract: Water-soluble vitamin B complex microcapsules were prepared by spray-drying technique using gelatin as wall
material and a mixture of thiamine hydrochloride (vitamin Bz), riboflavin (vitamin B2), pyridoxine hydrochloride (vitamin Bs), folic
acid and nicotinamide as core material. The effects of technological parameters including wall material/core material mass ratio,
inlet temperature, and feeding rate on microencapsulation efficiency and microcapsule yield were investigated using an orthogo-
nal array design. The microencapsulation efficiency was determined by fluorospectrophotometry. Characteristics microcapsule
shape and granule size distribution) of microencapsulated vitamins B were evaluated by scanning electron microscopy (SEM)
and laser particle size analyzer. The results showed that the most significant factor affecting microencapsulation efficiency was
wall material/core material mass ratio, followed by inlet temperature and feeding rate. Microcapsule yield was significantly by
inlet temperature and little affected by feeding rate and wall material/core material mass ratio. The optimal microencapsulation
conditions were obtained as follows: wall material/core material mass ratio 10:1, inlet temperature 170 “C, and feeding rate 3 mL/
min. SEM observations showed that few microcapsules were approximately spherical, and the outer surfaces of most microcapsules
had some dents. The mean diameter of microcapsules was 8.93u m.
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Table 1 Coded values and corresponding actual values of the
optimization parameters involved in orthogonal array design
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Table 2 Orthogonal experimental design and results

WK AREMOM BRI CHbRbAE/  EI J b
g Lt (m/m) JEIC (mL/min) K % 14 %
1 1(5:1) 1(150) 1(3.0) 96.18 43.12
2 1 2(160) 2(35) 96.30 43.37
3 1 3(170) 3(4.0) 96.48 43.81
4 2(10:1) 1 2 98.32 42.82
5 2 2 3 98.00 42.94
6 2 3 1 98.48 46.00
7 3(15:1) 1 3 98.57 42.70
8 3 2 1 98.90 44.60
9 3 3 2 98.76 44.88

R3 EXRBLERKEENT

Table 3 Range analysis of orthogonal experimental results

LI 1% PR 1%

AR A B c A B c

K1 288.96 293.07 293.56 130.30 128.64  133.72
K2 294.80 293.20 293.38 131.76 13091  131.07
Ks 296.23 293.72 293.24 132.18 13469  129.45

ke 96.32 97.69 97.85 43.43 42.88 44,57
ke 98.27 97.73 97.79 43.92 43.64 43.69
ks 98.74 97.91 97.68 44.06 44.90 43.15
R 2.42 0.22 0.17 0.63 2.02 1.42
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Fig.1 SEM photographs of water-soluble vitamin B complex
microcapsules
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Fig.2 Granule size distribution of water-soluble vitamin B complex
microcapsules
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