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Effect of processing aids on the quality of microwave
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Abstract: [ Objective] To investigate the effect of various processing aids on the quality of locust honey dried by microwave-assisted foam
drying technology. [Methods] Six processing aids, including egg white powder, soy protein isolate, maltodextrin, 3-cyclodextrin, soluble
starch, and sodium carboxymethyl cellulose, were selected to study their effects on foaming properties, moisture content, hygroscopicity,
color, solubility, and sensory scores of honey. A regression model for honey quality control was established through response surface
optimization experiments. [ Results] The foam expansion and foam stability of egg white powder were better than those of soy protein
isolate. The hygroscopicity of maltodextrin and egg white powder was better than that of other processing aids, and hygroscopicity
decreased with increasing aid concentration. When maltodextrin content was 10%, egg white powder content was 6%, and sodium
carboxymethyl cellulose content was 1%, the color difference of locust honey was minimized. Maltodextrin, #-cyclodextrin, and egg white
powder all shortened the dissolution time of honey powder. The optimal processing conditions for microwave foam drying of locust honey
were 6.1% egg white powder, 10.8% maltodextrin, and 1% sodium carboxymethyl cellulose. [ Coneclusion] Suitable processing aids and
appropriate addition amounts are beneficial for the preparation of high-quality microwave foam-dried honey powder.
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Figure 1 Effect of processing aids on foaming properties of locust honey
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Figure 2 Effect of processing aids on moisture content of honey powder

PEREZ W/ o Horh 22 2F MRS WO M de L . ARV R
13 M RE O T R A B AR L R TP R A 2 B TR
P I 25 R 0 O B T R A R ARV N 5 R 4 il A
L i R BUOBIRG A IR L LB R XA 1 BT RATE A
I BhF A I i TR SR A

O R 2 AT, SRR o B Y L T
WJE L a” b {E S K 59.76,13.10,46.65, Bh 5 i
JOIT S ZE R R (1 04 S by R MR € R AR T LA T AR BD TR L L
RO BRI SE R o b EBAR W] TR A N & A
WK J5 A b 5& iy 78 5 1%, HL AT AR G i B e/ LW

223

BN 10% B AE fe /N, o8 1.2040.017. 582 9 571 o &% n &
R EEROERTREAEEN, BRI BN LEHK
KL UL TR S 0 B b A B i (P . T T R
T VAR JRE B 1 1 0 e T 4 B IR AE R R T R S R
FIE & AR AR B A 4 A8 RN S 8 a” b 3 KPS AE bl
R N ENR T S N T b N R cvR 11| A £l = v RN
FAE PR TR L4 B 2 10, U0 D3 2 8 0 268 vl 2
o A A SR IR e R (Y S YL YR IR TP 3
ZF 2 A e i A TS R P R AR T BRI N L a
DB & T AR AL IRl 1% I (0 22 f /N BRE N
LA 5T .



F&M | Vol.41, No.5 KBS M TEF R ERTREFRERTNZIN

—
1

Ju—

S}
1

127 4 5%

= 20% 2% m8% 0.6% mm1.2%
ok CIlOE/o & 25% lof D4% = 10% lof 20.8% =31.4%
© = 15% © = 6% ° = 1.0%
) ' z 8 R
g 3T g
g or HE 6 E g or
l:‘% ) g Z g )
&4— 5 4 gm
G ., =l
02 ) - ‘ 0 0 A —
ZZEMIRE  B-ICHIRT VA MEVE R ; B LA e R
By TR R 550 2553 o R 257
Type of drying aid Type of foaming agent Type of stabilizer
(a) BhT5 (b) A (c) FEREH
B3 e Tk xR0 R
Figure 3  Effect of processing aids on hygroscopicity of honey powder
Fz2 MIBFEEREFHZM
Table 2 Effect of processing aids on the color of honey powder
B VRN /% L a b AE
& MRS 0 57.96+0.015 13.10+0.021° 46.6540.015°
5 58.79+0.010° 11.48+0.025¢ 42.6240.015° 4.17+0.015¢
10 57.7040.016° 12.36+0.015° 45.7240.015° 1.20+0.017¢
15 57.66+0.015" 10.7340.021¢ 42.4340.025¢ 4.844-0.035¢
20 59.540.015" 10.224-0.020° 35.2540.020° 11.860.015"
25 63.92-0.020° 8.1540.015" 32.5940.025" 16.0540.017°
[-FAKG 5 43.56+0.020" 29.92+0.020° 153.034-0.020° 108.664-0.021°
10 45.9240.021° 26.05+0.015° 132.33+0.020° 87.49+0.025°
15 48.1240.015¢ 21.6340.020° 83.150.025° 38.7540.025°
20 49.8740.015° 18.2840.010" 72.34-+0.015 27.4340.017¢
25 67.92+0.025" 13.824+0.015° 54.55+0.015° 12.7340.010°
A] VAP VE 5 48.1340.025° 22.1040.015¢ 91.3240.021° 45.7440.026"
10 47.3340.026° 22.8140.010° 59.80+0.021° 23.8540.015¢
15 43.2610.010° 33.26+0.020° 95.70+0.021° 52.82+0.020°
20 52.120.020° 19.2540.010° 65.730.020" 21.7040.015°
25 43.7240.020° 25.8540.010° 87.56-0.001° 43.6340.005°
G 2 40.03+0.015° 41.54-+0.001° 218.96+0.020° 175.5640.020°
4 45.524-0.020° 39.16+0.001° 210.85+0.015° 166.724-0.015¢
6 39.7740.010° 38.8240.002¢ 207.30+£0.021¢ 163.710.021°
8 40.02-+0.020° 41.54-+0.002° 218.96-0.020" 175.55-+0.020°
10 44.2040.015° 44.0640.001" 215.16+0.010° 171.88£0.010°
K5 BEN 2 40.3610.017° 35.77+0.021° 204.41£0.015° 160.3540.015¢
4 37.54+0.015° 37.16+0.025° 206.60+0.020° 163.02+0.015¢
6 39.96+0.015° 36.82+0.025 208.11+0.021° 164.19+0.016°
8 39.06+0.025¢ 41.3540.010° 228.30+0.020° 184.80-0.020°
10 42.2340.020° 52.05+0.010° 230.18+0.021° 188.2740.020°
FR P LA 4 RN 0.6 55.2240.020° 36.3340.025¢ 259.17+0.015° 213.81+£0.015°
0.8 62.390.025° 46.8340.015° 254.36+0.058" 210.48+£0.055¢
1.0 56.890.035" 46.7540.015¢ 252.67+0.010° 208.75+0.012°
1.2 46.964-0.015° 52.800.020° 254.67+0.020° 212.06+0.020°
1.4 54.94+0.020° 50.71+0.015° 257.15+0.015° 213.85+0.017"

T NG FREAR KR 25 5 B (P<<0.05)

155



FF % K F§ DEVELOPMENT & APPLICATION

2.2.4  HEAREE &4 T B R4 P B 2 P
K5 0 3-FR RS A5 D0 Ak A6 3 O I g I 18] AR R 9k 2 5 Bl T
VA VA A O Ak 4 A YR AR IR ) R A 50 ] 2 2
AN 8- IRS T LA o e 2 B (9 ¥ A R . SR
AR PR PG, S 0 T LA 446 6 06 oy ) it i), T BE R G

2%

3.51 3.57

B 2838 | 20254F 5 A | BRaRSHM

SLOy B A L G 3R I SR T K M R A O
B e A RD B LTS SR P R T 2 R 1 U A e ]
e R R JT ETEE S T na 1% I A P A I T B 2
DN it I ] A7 B8 0 R, B 22 2P G T R R TP S £
2 AT IS Sk g

m 8% 3.50

5% mm20% 9 3109 0.6% = 1.2%
S 30F D10% m25% c30p DA% 10% S 300 D08% 1%
‘g E | E | =2 1.0%
@,QE' 2.5 E.% 2.5 ’E% 2.5
=220 =% 200 7 =% 207
B2 s 2 st ¥ s
= % = =
%z 1.0 z 1.0r z 1.0r
=05 =050 = 0.5)
0.0LZLL AN 7 LR 0.0 ! i ] 0.0
LWHE  B-WIKE AT e By R KGN FH
R agi L I 7 28 531 e M2 A
Type of drying aid Type of foaming agent Type of stabilizer
(a) BT (b) M (c) TR

B 4 e TR 3SR I R 69 e

Figure 4 Effect of processing aids on dissolution time of honey powder
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Figure 5 Effect of processing aids on sensory evaluation of honey powder
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Figure 6 Interaction effect of various factors on foam expansion
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Figure 7 Interaction effect of various factors on foam stability
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Figure 8 Interaction effect of various factors on sensory score
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