2021 28 H - . .
112 55 42 55 15 ] ﬁlﬂl H?‘isﬁﬁ BLA#AR

DOI:10.12161/j.issn.1005-6521.2021.15.018

SRR FIAVRERE e B
RS 20 2 AR Pk

BOR EIE, BES A, FOUN, BB R, S
(1L W2 SEAR PR FBE 1 AR W 5120052, SRR IR R T ATIRAT 4% BRI 519000)

W E AR A IGAR, IR AT A Zn2 0 sREEAR AR A G R A 384T, o AT R4S BEARARAR L BE AT L (T
B ERBEEOREW) SER(EFXAEZS5 2 RBAT-FEMKAZIW )N E T LZMHRBERNEN S
JE B FR I R mh L AT Lo(3) BRI AL, R S 34756 TR AT 2 X ZMRBEHN LRI IL; R HﬂL
M T AR 2 IR AT R E MR R A AN 03 o/L 09 Zn* A B T &£ T R AT M £
F AR RR A& T L AR5 BARRARIL 301, B AL 81100 0k ), WG AE WL 711000 0k ), et £h F Ak
Bk .32 & b 95.844% , B, 25 % A 62 mgle, #2422 0.994 wm. 52 F 2 K B 09 MR W R 6L 3R 69 £k e b i
BT e B ARG T 2R TRk A

KRR £ F IR AR A A R AR £ 3% #TTG\%’-#rri% s AR M

Preparation of Curcumin Nanoparticles Based on Combination of Stabilizer and Microencapsulation
TAN Shao-cong', QIU Meng-hui', HUANG De-jin',ZHONG Jun—feng', ZHU Hong-ming',
JING Si—qun'", LI Hai—xia?
(1.Yingdong Food College , Shaoguan University , Shaoguan 512005 , Guangdong, China ;2. Zhuhai Yafuxingyuan
Food Industry Co.,Ltd.,Zhuhai 519000, Guangdong, China )

Abstract: The optimal concentration of Zn* was determined with respect to stability. The effects of the aqueous:
alcohol volume ratio, ratio of wall materials (mass ratio of Arabic gum : zein ), and ratio of core : wall (mass ratio
of curcumin : zein—Arabic gum ) on the preparation of curcumin nanoparticles were determined by observing the
embedding rate. Nanoparticle preparation was optimized using Ly (3*) orthogonal studies based on single—
factor experiments,with the optimal process obtained using the multi —index comprehensive balance method.
Furthermore, the effect of microencapsulation on the photostability of curcumin solution was analyzed , with the
addition of 0.3 g/L. Zn** improving the photostability. The optimal preparation of curcumin nanoparticles was as
follows: the water:alcohol volume ratio was 3:1,the mass ratio of wall materials was 8:10,and the mass ratio of
core:wall was 7:100. Under these conditions, the embedding rate of curcumin nanoparticles was up to 95.844%,
the drug loading was 62 mg/g, and the particle size was 0.994 wm. The photolysis of the embedded curcumin
nanoparticles was slower than that of the unembedded nanoparticles. Therefore , the stability of curcumin under
light was improved by microencapsulation.

Key words: curcumin solution;combination of stabilizer and microencapsulation; multi-index comprehensive

balance method ; photostability
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Fig.1 Screening of optimal concentration of Zn*
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Fig.2 Effect of volume ratio of aqueous phase to ethanol phase on
embedding rate
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Fig.3 Effect of mass ratio of Arabic gum to zein on embedding rate
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Fig.4 Effect of mass ratio of curcumin to zein—Arabic gum on
embedding rate
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Table 1 Ls(3*) orthogonal results of preparation of curcumin nanoparticles
YT Y T T g CRVERI @R R
1 1(2:1) 1(4:10) 1(6:100) 1 0.32 95.179 -0.717
2 1 2(6:10) 2(6.5:100) 2 0.19 96.191 -0.729
3 1 3(8:10) 3(7:100) 3 0.27 96.730 0.060
4 2(2.5:1) 1 2 3 0.34 94.298 -0.150
5 2 2 3 1 0.23 95.426 0.354
6 2 3 1 2 0.33 96.156 0.105
7 3(3:1) 1 3 2 0.49 93.708 0.175
8 3 2 1 3 0.40 94.735 0.050
9 3 3 2 1 0.36 95.844 0.004
k, 0.260 0.383 0.350 0.303
k, 0.300 0.273 0.297 0.337
ks 0.417 0.320 0.330 0.337
W2 R 0.157 0.110 0.053 0.034
ERUCSES ASB>C
A AsB/C,
k' 96.033 94.395 95.357 95.483
ky' 95.293 95.451 95.444 95.352
ks’ 94.762 96.243 95.288 95.254
R’ 1.271 1.848 0.156 0.229
ERVSES B>A>C
RIHE A B:A G
k" -0.462 -0.231 -0.187 -0.120
k," 0.103 -0.108 -0.292 -0.150
ky" 0.076 0.056 0.196 -0.013
R" 0.565 0.287 0.488 0.137
ERVES A>C>B
il AG3Bs
R2 ERERTESAZZERNTESTER
Table 2 Variance analysis results with optical stability score as index
ES BRI Flih g ¥ F{H NS F R SHE
A 0.040 2 0.020 20.000 * Foe5(2,2)=19.00
B 0.018 2 0.009 9.000 Foi0(2,2)=9.00
C 0.004 2 0.002 2.000
e 0.002 2 0.001

TE* p<0.05 FR B E.
R3 NEEBERAZRIERNAEDTER

Table 3 Variance analysis results with embedding rate as index

S B2 T Al 19 HH 2 F1H BEKT F ks FHE
A 2.445 2 1.222 30.949 * Fus(2,2)=19.00
B 5.159 2 2.580 65.304 * Fo10(2,2)=9.00
C 0.040 2 0.020 0.468
e 0.079 2 0.039

2 * p<0.05 TR ZEF W
F4 KUNRIES HERBIRN AT ENTER

Table 4 Variance analysis results with particle size score as index

EES B2 T A A i 9z FE i KT F R I FHE
A 0.610 2 0.305 19.677 * Fus(2,2)=19.00
B 0.124 2 0.062 4.000 Fo(2,2)=9.00
C 0.396 2 0.198 12.774
e 0.031 2 0.099

e RORE R FE (p<0.05),
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Table 5 Comparison of optimal combination with different

indexes
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Fig.5 Stability of curcumin nanoparticles under natural light
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