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Abstract
der maximum extent keeping its activity, and determine its remain activity and physicochemical properties. [ Method ] Response surface method-

(Department of Food & Chemical Engineering, Zhongshan Technician College, Zhongshan, Guangdong 528429 )
[ Objective ] To establish a highly efficient spray drying technology for preparing antioxidant peptide of chicken protein( APCP) un-

ology (RSM) was used to determine the optimal spray drying process. Residual activity was evaluated by superoxide anion free radical scaven-
ging activity during spray drying process, and the ratio of superoxide anion free radical scavenging activity of spray drying APCP to that of
freeze drying APCP was used to evaluate the remain antioxidant activity of APCP at optimum conditions. Taking freeze drying APCP as refer-
ence object, the stacking density, solubility, hygroscopicity, colour and free radical scavenging activity were chosen as indexes to investigate
the physicochemical properties of the spray drying product . [ Result] The optimum spray drying conditions: inlet temperature 165 °C, outlet
temperature 104 °C , feed flow rate 4. 6 mL/min, and the yield of keeping activity could reach up to( 90.67 £5.53)%
ly (6.35 +£0.43)% under such conditions. The stacking density of pray drying APCP increased, the soluble time prolonged, the hygroscopic-

, and water content on-

ity decreased, the color become a bit whiter, and the activity was lower. [ Conclusion ] The yield of keeping activity can reach up to (90. 67 +
5.53)% on inlet temperature 165 °C, outlet temperature 104 °C and feed flow rate 4.6 mL/min. Drying efficiency of APCP obtained in this

way are satisfying, indicating assuring potential for applications.
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Table 1 Single factor selection of inlet temperature of spray drying

2E P HERR BENE0.05 KF)
Inlet temperature // C Clearance rate//%  Significance (0. 05 level )
130 — —

140 — —

150 78.90 +0.41 a

160 78.76 £0.13 ab

170 78.20 £0.57 b

180 76.80 +0.42 c

2.2 HOREX APCP i LEMSERM  W13K 2 s, b
A R EET R, APCP HRASER O, IRE T B FEAR, 1X
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TN PR SE FP A AN B R Aot EELEE 70 “CIRERA
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TR GRS RIAE 2EEON TR 80 C AT
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HA R IR A Gk e v, S BB IR TR T APCP
BRI ST 7K 728 2 SO LB A T S R ik 7 i 7 40 T
LRGBS, BRI DRJZ O 100 °C
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Table 2  Single factor selection of outlet temperature of spray drying

R iR (0,05 )
Outlet temperature // °C Clearance rate//%  Significance(0.05 level )
70 — —

80 78.76 £0.13 a

90 76.15 £0.50

100 72.38 £0.27 ¢

2.3 RHREST APCP IS E M IR S S
T EEN TS ki m& , s SRR 2
Z5 L7043 K AN B0 10 7= s P AR, BE S 80™ fh i
JESZAITH AR IS 25 TR, W3R 3 R, HERRI B &5
T 7.5 mL/min BS54 Sl K o0 2 AR i AR R R
S E AT 6.0 mL/min B} ] DUAS M5 T4 77 5, (E P bt
EWARE AN RG24, 5 APCP [ §T A b 16 M. 78
3.0 ~9.0 mL/min i3 [P, Bl %5 S5 8H 1 34 i, APCP 5B
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Table 3  Single factor selection of feed flow rate of spray drying

R TR fREE(0.05 K
Feed flow rate//mL/min  Clearance rate /%  Significance(0.05 level )
3.0 67.30 £1.28 b

4.5 70.49 £1.52 a

6.0 68.94 +1.26 ab

7.5 68.12 +£0.72 b
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Table 4 The factors and levels design of RSM

— SETRE R SRR
ik :Fl g“ﬂﬂE Inlet temperature  Outlet temperature ~ Feed flow rate
evel Shadig (X)) /¢ (X,) /< (X;) /mL/min
-1 5 160 100 3.0
0 5 165 105 4.5
1.5 170 110 6.0
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Table 5 Experimental design and results of spray drying of APCP

K12 Factor
TS OHIRE HHRE SR Clearance
No. Inlet Outlet Feed flow rate // %
temperature temperature rate %o

Ky
Moisture
content

-1 -1
-1 1

0 74.40 £1.16 8.47 +0.35

0 67.29 £2.39 7.65 +0.23

1 -1 0 71.17 £1.65 8.27 £0.16
1 0 67.49 £2.31 6.01 £0.13

-1 -1 62.83 £2.68 7.11+0.11

-1 1 62.35+1.68 7.59x0.21

63.53 £0.48 6.98 +0.22
1 63.17 £0.79 7.70 £0.16
-1 61.53 £0.80 7.44 +0.09
-1 61.76 £0.44 6.79 £0.21
1 65.37 £2.38 7.53 £0.33
66.38 £2.32 6.87 +0.26
75.51 £1.32 6.37 +0.17
75.46 £1.16 6.39 +0.21
75.64 £1.07 6.30 £0.07
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5 W e T2 PREE Sk R 165 °C L M AR BE104 °C 3
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Table 6 Keeping activity of APCP

I H APCP JH MR 4%

P
Parallel Kee([))fi YEPE(T;;/I[;( rate MOiStlﬁiﬁiO?ltit /%
3471 Parallel 1 96.05 6.75

P47 2 Parallel 2 85.00 6.07

SE47 3 Parallel 3 90.96 6.34
SEX(H Average value 90.67 +5.53 6.35 +0.43

M & 6 7] 1, APCP 7E Wi Z5 5o #2 v HL % PR R 45 % R

(90.67 +£5.53) % , /K& 14 (6.35 £0.43) % , it — Uit
HERLEE 7 165 °C W EHR B 104 °C, 7 8 4. 6 mL/min
B4 T BRREAS 21 APCP W25 T4 8, N REARAs L A Fr
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2.4.4 APCP TR IR PE AT, DIV UR TR 5L
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13— ERFN REHERLEE 21 APCP, 3 S HE R 25 i AR K, 0
SEFEUAIY 7K A g f B APCP 5 oK 2% 11 1B 1 K i) , ek 2%
KR PR S P TR T B 5 i T ) 5 BB A AR AR ka3, 7]
e HH T 32 il S5 AL FIRE ok o & AR R R i 25 51,
B 0, fig J1 T B2 i 1 5 3500 M S R R e 0 4 45 ) 1 )
IR B 1 A S IR i 26 LU VA R TR A, AT RE F TR
B A, o5y N = B 18 N = ST A 2 ) ST
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Table 7 Analysis on chemical and physical properties of APCP drying sample

. BT AR B o Wl O, 7))
Sample Stacking density Natural dissolution Stirring and Sensory color Scavenging capacity
P g/mL S dissolving /s Y of 0, //%
BT 1ERE S Freeze-dried sample 0.563 50 23 o 83.48
%55 T4 kL i Spray drying sample 0.593 140 90 YR 0, 75. 68

601 —o— "% 5T Spray drying
% —— AT Freezedrying

401
30F
20
10F

oS
Moisture absorption rate Il %

10 20 30 40 50 60

R ZATIE] Moisture absorption time /[ min

El 1 APCP R %
Fig.1 Moisture adsorption curve of APCP
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W 7% (05 SR A s e s i R — L,
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S H T R EE A R BEER IR T2 izl g, 1A W]
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