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Preparation and Properties of Anthocyanin Microcapsules from
Passiflora edulis Rind by Complex Coacervation
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Abstract: In order to improve the stability of anthocyanin, microcapsules of Passiflora edulis rind anthocyanin were
prepared by complex coacervation using gelatin and gum Arabic as wall materials. In this study, the embedding efficiency
of anthocyanin microcapsules was optimized by the Box-Behnken design. Meanwhile, properties of anthocyanin
microcapsules were studied by droplet size, moisture content, morphology and thermal stability. The results showed that the
optimum conditions of anthocyanin microcapsules were the core/wall ratio 1:4.7, gelatin/gum Arabi ratio 6:7, the wall
material concentration 1.5%, pH value 3.30, reaction temperature 40 °C, reaction time 30 min and transglutaminase dosage
25 U/g gelatin. Under these conditions, the model was reliable and the embedding efficiency of microcapsules was 96.83%.
The particle size, moisture content, and the melting temperature of anthocyanin microcapsules were 12.15 um, 2.69%, and
82.51 C, respectively. Microcapsules presented spherical structures with smooth surfaces. The research provides some
references for the application of Passiflora edulis rind anthocyanin.
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Table 1 Experiment design of Box-Behnken
e
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Fig.1 Effects of core/wall ratio on embedding
efficiency of microcapsules
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Fig.2 Effect of gelatin/gum Arabi ratio on embedding
efficiency of microcapsules
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Fig.3 Effects of the wall material concentration on embedding
efficiency of microcapsules
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Fig.4 Effects of pH value on the embedding
efficiency of microcapsules
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Fig.5 Effects of temperature on the embedding
efficiency of microcapsules
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Fig.6 Effects of time on the embedding efficiency of
microcapsules
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Fig.7 Effects of transglutaminase dosage on the embedding
efficiency of microcapsules
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Table 2 Experimental design and results for
response surface analysis

T A B C Y AR (%)
1 -1 0 1 87.61
2 1 0 1 82.35
3 1 0 -1 86.85
4 -1 -1 0 92.30
5 0 1 -1 83.57
6 1 -1 0 87.33
7 0 0 95.46
8 -1 1 0 82.71
9 -1 0 -1 93.21
10 0 0 0 96.45
11 0 0 0 95.96
12 0 1 1 80.97
13 0 -1 1 86.77
14 0 0 0 96.02
15 1 1 0 78.21
16 0 0 0 95.03
17 0 -1 -1 92.89

1} Design-Expert.V8.0.6.1 #£47 [MIFUE, 15 1 LLIf,
R SRy A A [ 5 R (3):

Y =95.78 —2.64A —4.23B -2.35C +0.12AB+
0.27AC +0.88BC — 4.60A* — 6.05B* —3.68C*
X (3
Kb, AN EE L, B R EEM L, C B EEER
pH.
SRR T 22500, L5 ILER 3. e 3 mlL
B i, FE e TSR HAT 15 B 19 i 3 (P<0.0001),
JeHUT1=0.1817>0.05, RHUITUA g 2, F2BH A1 )5 7 72
X SLIAUAS BT, TCRIE ZRAEAE, 25 B R Z HIAEAE
BRI AE HAE A ; g 524K R*=0.9858, w22k
H/IN, FRBHIZAERIILA R AT, X R e R v A v
TR 2 A TR e T A R A 53 H T A 70
AR DI W AL B, C. A%, B2, C? X V4%

*3 AR 20T

Table 3  Analysis of variance for the fitted regression equation

JEKE R AmE ¥y FE PEH BEM
TR 579.90 9 64.43 12423 <0.0001 ok

A 55.60 1 55.60 107.20 <0.0001 H
B 143.06 1 143.06 275.83 <0.0001 Ho
C 44.27 1 4427 8536  <0.0001 o
AB 0.055 1 0.055  0.11  0.7537
AC 0.30 1 030 058  0.4700
BC 3.10 1 3.10 597  0.0445 *
A? 88.93 1 88.93 171.46 <0.0001 o
B’ 154.15 1 154.15 29722 <0.0001 o
C? 57.12 1 57.12  110.13  <0.0001 ok
B2z 3.63 7 0.52
FS 2.43 3 0.81 269  0.1817
IR 2% 1.20 4 0.30
syl 583.53 16

R*=0.9858

O RIR 22 7 0 (P<0.05); “* 7 TR 25 5 35 (P<0.01) .

SR AT H e 2 ) 3 ZR 5 i A k25 (P<0.01), BC
SN 2 (P<0.05), AB. AC N3,

2.2.2 WA HEZE BHAEH4THT i@ Design-Expert.
V8.0.6.1 FRAFSHIHIT, 45 PRI 28X P B SR e AL Ot AURE
A SFR T2 ) 14 /N AT 3 Sk e 37 1T 3D ] pg R B
U R S b, i TR SR, SR, 2 N,
&l 8(a) mi i/ [ Foe A3, LA AL B 38 HAE A&/
&l 8(b) M i 3V, U AL C 38 BAE #5955
& 8 ()il B BN, B B, C Z A28 BAE
Ko WA LR 3 hIr 220 dE R I Ao AR
PEFe 3 MUST M el AL, 4538 1 R 3 P R i R e AE
Frive gt U R AR HEF 4: BC>AC>AB.

ALHEER (%)

AHLR (%)

B8 2% N Z S AR B me o i 14

Fig.8 Response surface plots for the interaction of

various factors

2.2.3 BFRES  AEREMUEE 1.5%. IR 40 °C.
JZREEFTAE] 30 min, TG Wi 25 U/g BHJRSHS, 0 )0 1 5K
BOah IR, B BRI A A VU AR A (T Ui 2
AL T 280N BB 1:4.7, BEA B FL 6:7, &
BEER pH 3.31, U BETTICLHER A 97.43%
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= S BRI BE B T sl . Bt A A IR
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0.35%, %12 i 2 FH oy AR S IR 3R (4.00%) P71,
K STREAT LT L= B, Al BAT KA ficka
EPE S

2.3.2 REJESSIHT &9 vl UL, PEFER 2 bt
TR HE SR BT FING IR BRI, R AEAE MG, R a2,
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4700, E 9 T B iR e nT LLUA HY, R o
IR FLIN, kg oedE, FE I RE X VY 75 34 1 B2 A6 1T
HAT R ER

Ko fkdE SEM A
Fig.9 The SEM pictures of microcapsules
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Fig.10 DSC curves of microcapsules
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