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Abstract ; In order to protect the active ingredients of polyphenols in lotus solid waste from damage, enhance the stability of

polyphenols.The embedding rate of polyphenols in lotus solid waste was optimized in the present study.Based on single factor,

orthogonal test and response surface methodology ,the best wall material formula for microencapsulation of polyphenols in lotus

solid waste was optimized as follows: acacia‘ B— cyclodextrin was 3: 1, the ratio of core to wall was 1:5,and the amount of

monoglyceride was 0.10% .The optimum conditions for the spray drying were as follows: the content of the solid content was

16% ,the feed rate was 280 mL/h, the inlet air temperature was 185 °C and the outlet temperature was 80 °C.Under these

conditions , the embedding rate of microcapsules was 94.12% +0.37% ,and the embedding effect was better.It would provide a

theoretical basis for the spray drying of polyphenols microencapsulation.
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Table 1  Design of microcapsule wall material ratio optimization
K %
A BEFFLE BthEE LY C HHEE(% )
1 2:1 1:3 0.05
2 3:1 1:5 0.10
3 4:1 1:7 0.15

1.2.5 ZMmiggEmis T T 201t

1.2.5.1 #EREIEIEY &2 TR sgnm o XUE
B 180 C, H XU B 80 °C , #Ashid & 300 mL/h, 4351
TEHERETE Y & 5 5% . 10% 15% 20% .25% i}
XoF 22 Ty TS 8 Ak 3, 25 5 30 R (81 T2 W & e %) 22 W
R FE AL ZR (52 ]

1.2.5.2  dFpb iy B XU FEARBCR R 3E XUE
JE 180 C, H XUIREE 80 °C , #EBLE IR Y& 1 20% , 41
A Rk 3 EE A 100 200 300 400 500 mL/h A X<
P i Jisd 2 A B, 2 2% Ak S R X6 S22 22 1 T B G 3

FRAY T
1.2.5.3  JEXUGEE X QIR A2 SRR TE )&

20185 5108 223



I@%sﬂ@h‘«i

Science and Technology of Food Industry

B 20% , FRHEE 300 mL/h, H X EE 80 °C, 43 Il7E
BEXRGELEE S 170 (180 190 200 210 °C B X 22 Wl il 15
PEALTR , 25 2 9E KU IR BT X 3 22 W fk B 4 0 3 R Y
SR

1.2.5.1  HRGEEXHu i R g2 UBRE Y &
H 20% , dERE ) 300 mL/h, 3 XS E S 180 °C |, 43
SFE H XELEE SR 70 .75 80 .85 .90 °C Hif Xif 22 Tl Jie
AT, S5 2 XTI R X 22 ) Rl B 8 G H SR R S )
1.2.6  ZZ Mk i S s 55 T 0 0 1 16T SE S T AR
R 2 gh g el I, /K I8 Box— Behnken Hi.0»4H & 5K
ST R, B AR E TR 4 5 R R L i XU
3 AR B AR i, 22 W itk s 5% A 1 53 Ay e o {H
VT R A AT S 58 (3R 2) , FAR A 22 B W 25 Tl
JEBEFARSECN T2

#%2  Box-Behnken SZEG 11 R KK
Table 2 Design of Box—Behnken experimental

K-
W3 -1 0 1
X, #EREIEY (%) 10 15 20
X, #EhH EF (mL/h) 200 300 400
X, #HERGRE(C) 170 180 190
1.3 EiEALIE

BELH SV AT =R Il IE RS BT T V3.1 A
Design Expert 7.05 44 JE17 8 PE AL B

2 FHRE5OMH
21 EEMFREFVSHURERMELMRHIE
&R

21,1 BEMC L XTSRRI BRI A B
STRBSIRS S8 ) (700 B o, BT R AYT e e J A AL A
PER T, B— MRS th T 5 AT 2R N B 7K RS 327K (1)
FEVE, BB 2 A0, 0D 2 0 AL, T 2 T
SR NI ECE L S5 AN 1 TR, B 2 BE A D
LU B TR, 22 T fMOKE B8 4 1% S | TR 3, 20 B A i
by 3¢ 1EH 3 0 12, 22 s R I BE A T LG 0 3 %
U5 R R A, SR R T T RLAT i B — s i FL Ak
PRI , A By T 42 w25 M0 38 7 i (1) fa R 2%, 8K T
(IETR () = e U= | PAS i 7 ;- Uiy N N7 N
BT 0555 TR IR A HEAT , I8 238 AT B 2 R ™,
AR I T A1 e 5 B— BRI B TC LE Sy 30 1 A2 A
95

90 - }/}
S ssh
380- \%
751
70 s s s . .
1:1 2:1 31 4:1 511

BEM AL TR AFR  B-HAHH)

BT BERATC HXT 22 M S 4 L 1 3R f 5
Fig.1 Effect of Proportion of Wall Materials
on Embedding Rate of Polyphenol Microcapsules
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Table 3 Analysis of orthogonal test

S5 A B C ZH AR (%)
1 1 1 1 1 82.26
2 1 2 2 2 92.87
3 1 2 3 3 90.31
4 2 1 2 3 90.75
5 2 2 3 1 93.18
6 2 3 1 2 91.61
7 3 1 3 2 84.59
8 3 2 1 3 92.62
9 3 3 2 1 88.26
K, 88.77 85.87 88.83 87.90

K, 91.85 93.18 90.92 89.98
K, 88.49 90.06 89.36 91.23
R 3.36 7.31 2.09 3.33
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Table 4  Analysis of variance of experiment

with wall-material ratio optimization
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Fig.5 Effect of Feed Rate
on the Embedding Rate of Polyphenols

2.2.3  HEXGRBEXTEIHE AR AN 6 FrR, 3R
TR TS U R AL A AR B2 5y, 2 2 XU R T ey 2
180 “C I, fl e AT M R e v ik 93.71% ., {HJE, Bl
XU BE %) Ak 22 T v, TOe S A ISR 5L R R A
Jor A3 33 XIS Sl 180 °C Ac A5 4 HL o

95
\{\
90 F T
i 85}
% 80+ ¥
75}
70 1 1 1 1 1
170 180 190 200 210
BEXIRJE(C)

6 kKGR X 22 W2 W) o fu HE 3R A 5
Fig.6 Effect of Entering Air Temperature
on the Embedding Rate of Polyphenols
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Table 6 Test and Results of Regression Equations Coefficient

72K 05 H ¥7 F 18 p 1B 2
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X, 29.88 1 29.88 98.51 <0.0001 * %
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X, X, 54.76 1 54.76 180.55 <0.0001 e
X,2 114.64 1 114.64 377.98 <0.0001 .
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