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Preparation of paprikared pigment microcapsules by complex coacervation

HUANG Guo-Qing, SUN Xing-Li, XU Zhen-Zhen, XIAO Jun-Xia

(College of Food Science and Engineering, Qingdao Agriculture University, Qingdao 266109, China)

ABSTRACT: Objective To prepare paprika red pigment (PRP) microcapsules using complex coacervation
using soybean protein isolate (SPI) and chitosan (CH) as coating materials. Methods Microencapsulation
efficiency and yield were selected as the indicators to study the effects of reaction temperature, reaction
duration, agitation speed, coacervation pH and SPI/CH ratio (m:m) on PRP microencapsulation. Results The
optimum microencapsul ation conditions were SPI/CH ratio 4:1, total solid concentration 1.5%, coacervation pH
6.3 and agitation at 300 r/min and 25 for 15 min. Under these conditions, the microencapsulation yield and
microencapsulation efficiency reached up to 90.05% and 95.08% respectively. Microscopy observation
revealed that the microcapsules were not uniform in size distribution and most were present as spheres.
Conclusion The SPI/CH coacervation system can be successfully used in the microencapsulation of PRP.
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H
L
it

(paprika red pigment, PRP) (12 PRP ,

HELmB: (31571890) (ZR2015CM037) (663-1114315)

Fund: Supported by the National Natural Science Foundation of China (31571890), the Natural Science Foundation of Shandong Province
(ZR2015CM037) and the Doctoral Foundation of Qingdao Agricultural University (663-114315)

*EITAES: , , , E-mail: xjxfood@qau.edu.cn

*Corresponding author: XIAO Jun-Xia, Professor, College of Food Science and Engineering, Qingdao Agricultural University, No.700,
Changcheng Road, Chengyang District, Qingdao 266109, China. E-mail: xjxfood@qau.edu.cn



4130

: PRP

(34
[5]

PRP PRP
: PRP

(cold dehydration) RPR

(6]

[8]
/ (9

(chitosan, CH) '

[0l (soybean protein
isolate, SPI)
CH
PRP , SPI CH ,
PRP ,
PRP

2 ME5EREE

21 #MR5ERF

( 1
, 80mPa-S,

22 UR5EF
UV-2000 (
); SPSA01F (
« ) ); 90-3 (
); KQ-500B (
); DL-5-B (
); FJ200-SH (
); Delta320 pH ( ); GZ120
( );
HH-2 ( ); NiKon
Y S100 ( ); Canon
IXUS 115 HS ( ( ) )
23 HRMLABRERBHEKENELIZE
PRP pH 8.0
2.4% SPI , PRP/SPI
1:1.6(m:m) 45 °C 12000 r/min
20 min PRP ,
(SPI:CH, m:m) CH ,
10% NaOH pH,

[t | [emmm| [ atpH |

KESBEEABHR l l l
B R LR HRER SON
R

Fig. 1 Procedure for the preparation of PRP microcapsules
by SPI/CH coacervation
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Fig. 4 Effect of temperature on the efficiency and yield of

Fig. 3 Effect of coacervation pH on the efficiency and yield
of PRP microcapsules

SPI 45 , pH :
SPI . pH , SPI
pH , -COO
: , SPI
CH , ,
3 , pH 63 ,
, 87.4%,
95.39% ,
SPl CH pH 6.0~6.5
[16] pH 60 63 65 |,
pH SPI ,  pH63  SPI
[17],
3.1.3 BEAMIRE QAR H M
’ [18],
PRP PRP 0.6%
CH : SPI:CH 4:1,
10% NaOH pH 6.5, 200 r/min
10 min
4
4 , 25~55°C
: 25 C
, 86.26%, SPI/CH
(6l 55 C ,
93.89% SPI
25 C
92.95%, 55 C ,

25T

PRP microcapsules

314 BEIEAT T IRE QI R R

PRP 06% CH ,
SPI:CH 4:1, 10% NaOH
pH 6.5,200r/min
5

=z 7 (%)~ (%)

100~ A A A A 100
90} ? 7 198
% 196
801 X 94
4l b b 128
F 1903
60 188 %
186
0r 184
40 ; : 82
s 10 20 25
A 0] (min)
5
Fig. 5 Effect of stirring time on the efficiency and yield of
PRP microcapsules
, SPI/CH
PRP 5
85% , SPI CH
[16]

15 min 94.04%,

, PRP



10 , 4133
, 15 min )
3.15 A ML (SPI.CH)x ik & G323 R 49 %o '
PRP CH . 10% , :
NaOH pH  6.5,200 r/min Mendanha 9 ’
10 min (SPI:CH)
6
i = AR (%) —— (%) ;
100 ° o %A 100
90| AB 198
e 2 1Y
80t e =
S %% ora 194 &
5 70 52 lop 4%
29229, 99929,
50t %7 7 188
%z 7
40 - 86
2:1 3:1 4:1 5:1
SPI:CH (m:m)

Fig. 6 Effect of SPI to CH ratio on the efficiency and yield
of PRP microcapsules
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