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Development of Black Rice Anthocyanin Microcapsules
ZHAO Li-yan, WANG Lei, REN Ting, LIU Chang—jiao"
(Jilin Province Key Laboratory of Grain and Oil Processing, Jilin Business and Technology College , Changchun
130507, Jilin, China)

Abstract: Sodium alginate was used as wall material and black rice anthocyanin extract was used as core
material to make microcapsules by microcapsule granultor. The anthocyanin embedding rate was chosen as
detected index,the effects of needle diameter,the ratio of wall and core,sodium alginate concentration and
CaCl, concentration on the embedding rate were detected. The optimum conditions were as follows: 3 : 1 wall
core ratio, needle diameter of 0.45 mm, sodium alginate concentration of 4.0% ,and CaCl, concentration of
3.0%. Meanwhile, the sustained-release properties and stability of black rice anthocyanin microcapsules were
investigated. The results showed that microcapsules could exist for 4.0 h in the stomach simulate liquid,and
release completely in intestine simulate liquid. It also proved that the anthocyanin microcapsules should be
protected from light and atmosphere.
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Fig.1 The processing of microcapsules

1)V PEFR NV - Fe IR TR IBGE S S R, Jin
A2 90 CRTE R IRA A ER R %R (20 C),
JNZKAE 75 % 100 mL, e AN [m] 9 B 1) Vg 3 R A 17
WL AE R RERAT

2)FEACEG L - % R T FRBGE £ SRS , K
IR 25 2 100 mL, FC I LA R B ) S AL ST

3)BERR A MERARIGE B BRAE 1T
3 )5 4 BRI 5 T A B S I 5 T R TR N T
TRA, YI5 Smin FEESTRAW

4) TR TR )« e PR 1A T T R 20 T T A B LN TR
B WAL ARSI, A 5 L MR
190 Hz BELTR AW HECA 9.5 mL/min.

14 FORIE T R RE 0 il il a0 i
141 WSk ALAR X B2 v A (o A SR 11 52

FREX 2.67 g AAOTT IR A, B T 4.0%1
BEFRENVE T, BCHBCEEES EER 3 0 1 I REINIR A,
BT 5 min, HEHALAES 514 0.1.0.3,045.0.75.1.0 mm
ek , FERIRLAA RS 2 I, 3.0% Ak S Bz I,
TEAFHIRL 1 min, AR E BRI G SRS T e (o
B, AR
1.4.2 BES LGB SE et AL 1Y) 5 )

FREX 2.67 ¢ KAL), BT 4.0%16 352
BT B REECS A 20131401511
6 : 1 FBE SR AW, Y5 5 min, BELFLA2 N 0.45 mm,
R R E I L 3.0% SR ES 3 VR B 00, TS DR
1 min, FIFHEEE RN RSP e e &5, it

AR,
1.4.3  VEBERR AR BE X TR 2 rh Ak (0 AL 3R 5 i)
FRUL 2.67 g KALE TSI, & TN
2.0% .3.0% 4.0% .5.0%F 6.0% 5 35 FRAN 7 0 b, e
T BURE LS LU A 30 1 A RENTR B, 5T 5 min, Bk £L
224 0.45 mm, FRLAAARE 5, 3.0% 584055 %5 i 12
W, THEERRE 1 min, B 43060 BE VA 1 S A0S Hh Ak
(ERERE ST P o= KEIp iR N
1.4.4 ARG HR B2 X (U0 3 A6 6 H AL TR S 00 52
FREL 2.67 g SRAKAG G HRICY) , B TR 4.0%
(Y HESERR AN D, WO BURE S LU oA 30 1 A BE RS
W, YIS min, BESLFLAE R 0.45 mm, §il R 5% 4R FS E
J5 A3 B EE R 1.0% 2.0% .3.0% 4.0%F1 5.0% 4
AEEB IR BRI, TR Tmin, F1FH 205 0 B vk
SALE R B TR
1.5 Fe bRl 22l
PR Cy-3-G pnifEfh 2.5 mg, BT 25 mL
PR R $50 52 SOk (8] A I 2wl dn e h 2k
bR AE L )5 N y=52.829x+0.008 3,R*=0.999 4, H:
£k A 0~0.020 mg/mL.
1.6 Bt ATk
RE MR G VRC ) 58 B, AR SRR AL (5 T 4 HLY)
HRAE o B ATEC P & B RE TR A R AR A A
B HMRIR BT, Tl A KL (B U 5 U
FEES WS, IR 1S M I A S A b A
TR, AL A R A (D AnF



B AR

M, LA G e &

93 —

Y/%:MXIOO (1)

Kby AAEAT AR, %;C, HEESIRA W
AT E  , mg/mL; V, AIHFERE SR S WAAT, mL; C,
R EACES R AL AT IR B, mg/mL; Vo, A ALES IR
AT, mL.

1.7 B WA b ) R

27 SCHR[91HEA T B A8 R iz B 400 vk I 2 A
i, 753 pH 1.2 1) B BHUAT pH 6.8 (/ML)
W o H—E BT e B U, 433 AF 25 mL
BB ER 25 mL /NGEI T, 37 CORIB R,
50 r/min FHR N, 45 30 min BUBIURIN & 48 (5,
)& it TR
1.8 FEOHRBETE AKX

Z1%= Y5 100 (2)
mxY

K Z WAL BEIUE , % ; C; AR h AL
TR mg/mL; Y MAE AR %5V, IR A
B mLsm R, g
1.9 AEEH R e M
1.9.1  ASROCREXS R 3 ie E v r Ik

HEMAREUGIIE 22 0.20 ¢, BESUEEE TEIR
(20 COZEMET BEOCRGS 20 d, 55 5 d BOREIN A fOie
PR o, DB O H R B R PN e, B4
ARG REOGT T A 60, 3 1 1 52 )

1.9.2 2SI SR P i

TERR PR U #E 0.20 ¢, B T W5 % R E
20 d, % 5 d MAL AT & &, DB R B 28 TF
TR , B 48 SO TR e AR € B B 1 52
193 PRERIFAARK

S/%= B % 100 (3)
B,

K .S MO PR 2, %5 B, WAETUER 5 1
e TP AE @ & 5, mg/gs By AL ST AE G & &
mg/g,

FA R AT 3 KRR R L IEE R

2 RS54
2.1 WAL AL O AL R A 5 M)
% Sk FLAR /N L B e S 48 ELAR K/, I3 )
O LR R Gk S Sk FLAR /NG R 0.1
0.3.0.45.0.75 . 1.0 mm FIMEL , 255K LK 2,
ML K /NE 0.1 mm~0.45 mm Z[A]) I, {E
TR S AL R TTIE R 2FL4E0 0.45 mm
F, 4040 R 5K ) F KAH 99.28% 5 14 K mE sk fL#2 N

RN T S I O I 60 I 80
0.1 03 045 075 1
1553 FLAE /mm

96.5

2 BEFLENE R EERN

Fig.2 Effect of needle aperture on imbedding ratio of anthocyanins
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Fig.3 Effect of wall-core ratio on imbedding ratio of anthocyanins
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Fig.4 Effect of sodium alginate concentration on imbedding

ratio of anthocyanins
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Fig.5 Effect of CaCl, concentration on imbedding ratio

of anthocyanins
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Fig.6 The releasing of anthocynins in the stomach and

intestine simulated liquid
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Fig.7 Effect of light and atmosphere on the stability of

microcapsules
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