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Optimization of microwave puffing technology of kiwifruit chips
WANG Wei-dong'?, YANG Yi',LIU Quan-de', SUN Yue-e!

(1.College of Food and Biological Engineering, Xuzhou Institute of Technology, Xuzhou 221111, China;

2.Jiangsu Key Laboratory of Food Resource Development and Quality Safety, Xuzhou Institute of Technology,
Xuzhou 221111, China)

Abstract: The optimal microwave puffing technology was explored using kiwifruit as the raw material. Effects of
moisture, slice thickness and microwave time on expansion volume were studied by single experiments. Based
on it,conditions of puffing were optimized by response surface design. The mathematic model was built
between the expansion volume and three factors. Results showed that the optimum conditions of puffing were:
20% moisture of kiwi slice,thickness of 4mm and microwave time of 62s. The expansion volume was 73.8%
under the optimized conditions. This actual result was basically consistent with the predictive value(73.1%) of
the fitting equation. Moisture in Kiwifruit chips was 5.4% ,therefore,these chips tasted crisp and could be stored
stably. The contents of V¢ in chips were decreased evidently during drying and after puffing.
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Table 1 The design table of factors and levels
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Fig.1  Effect of moisture on expansion volume
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Fig.2 Effect of slice thickness on expansion volume
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Fig.3 Effect of microwave time on expansion volume
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Table 2 Box—Behnken design with the observed responses

SIS Xy X X Ak 2 (%)
1 0 1 63.2
2 0 0 0 72.0
3 0 0 0 70.4
4 1 0 -1 47.2
5 1 -1 0 45.3
6 0 1 -1 50.8
7 1 0 1 46.7
8 -1 0 -1 45.6
9 0 0 0 75.3
10 -1 -1 0 42.8
11 0 -1 1 59.2
12 1 0 47.4
13 -1 0 1 49.1
14 -1 0 50.5
15 0 -1 -1 45.2
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Table 3 ANOVA for the regression model

TRKIR POTRD BlE By FE p RBEE

A 1616.00 9 179.56  11.13 0.0081  **

X 0.26 1 026  0.02 0.9034
X2 46.80 1 46.80  2.90 0.1493

X5 108.05 1 108.05 6.70 0.0490  *
XiXa 7.70 1 770 048 0.5204

XiXs 4.00 1 400 025 0.6397

XaXs 0.64 1 0.64  0.04 0.8500

X2 103824 1 1038.24 64.34 0.0005  **
X2 318.92 1 31892 19.76 0.0067  **
X5 276.67 1 276.67 17.15 0.0090  #*
Bk 80.68 5 16.14
RPN 68.46 3 22.82 374 02183
aiiiz 1221 2 6.11

REZE 1696.67 14

’=0.9524 R?,;=0.8669 RSN=9.122
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Fig.4 Response surface showing interactive effects of factors
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Fig.5 Effect of puffing on moisture content

R 6 nT L, Vo 8 Bl 5 T Bk e 1140 384 0 i 9k
L ARG VS BN T IALET o B T 5 A 0] 11 48
K, AL ET S5 A0 5 VS B 22 BE 9k o D0 R
BRI T 75 AR A= Ve, BRIk, el g/ v e
PUIIE TG A T B AR w5,

180
160 | —o— LT —— )R

140

—_

[y}

(=]
T

100

Vi & (ugle)

80

60 1 1 1 1 1 ]
0.5 1.0 1.5 2.0 2.5 3.0 35

TR (D
6 IRV B K R
Fig.6  Effect of puffing on content of V.

T Bk

3 #Hit

K H Box—Behnken A Wi W 71 5347, 5 37 T 40
ACIRIERE 1 1 — IR 2 DA A RS . 2 36 U
IZAR I ) SEATAT , BEER AT Hh FIUm 0 A R Ak 1
M2 Ak 3 o R FH S 20 g )3 TR XS 5% 10 S A0 23110 2% IR 3% A%
HAZTAEHBIAT T 5501 T B AL A B G 1) £
T ESEN ek v K 53 5 BT )5 42 20%, V)
Fr JELE dmm, $H0D% B (] 62s o 21T BRAERR IS 4 2
AT IR T73.8% o THT-Jef FIRZ AL #AS A4 R AR v iy
IR At/ b , TE s 12 M A B Bk e 7k
I3 R 5.4%, TR IG . RN 7R TR Al 2 AL S
FIV & s> T, I BB AR, Ve aiilisb .

&% 3k

[1] ¥ F, & 935, BRAEDLR 5 3R RALE M IR A e kP
89 ZAL[]]. & T AR ,2010,31(8):393-395.

[2] Park Y S, Im M H, Ham K S, et al. Nutritional and
pharmaceutical properties of bioactive compounds in organic and
conventional growing kiwifruit[J]. Plant Foods for Human Nutrition,
2013,68:57-64.

[3] Figoli A, Tagarelli A, Cavaliere B, et al. Evaluation of
pervaporation process of kiwifruit juice by SPME —GCl/ion trap
mass spectrometry|]]. Desalination ,2010,250(3):1113-1117.
[4] KAt b, Fib . BRIRMR 5 T AF AR
HIE[]]. PREELE An T ,2013(2):57-62.

[5] Feakak. AT &3 RAH B MR Im T T EARD]. £
Byt K5 ,2013.

[6] hZF2, 65 H, AN BEBALERIEE ¢ T EEAL).
Ardn TAAHE,2011,32(5):279-281.

(7] WA, F 4, x4, TR A B R R AF L)
on b5 & Tk, 2008,34(10) : 85-88.

[8] & 4. MUIE R/ m T T LARALR 2 R EM AT [D]. b7 P
E R kA5 B, 2013,

[9] TKAKLL. Ao AT[M]. A7 F B 42 Tk i Bk, 2010.

[10] SHAM P W Y, SCAMAN C H, DURANCE T D. Texture of
vacuum microwave dehydrated apple chips as affected by
calcium pretreatment, vacuum level,and apple variety[J]. Journal
of Food Science,2001,66(9):1341-1347.

[11] FME®R, XA, G hF BRE TR LB 2 RMEAT
AL M AR )], B3 T K 3 SR 8 KA, 2003, 31
(1):88-90.

[12] F= &4 4k A 4R, %" F, 5. 40 B ki € S 3
B A i B R IR[]]. g R T ,2012,29(5):2977-2979.
[13] Fa R0 Ok AL AR RIE K 69 T T 4[] R 5 T A
#,2008,29(1):173-175.

[14] BF 2, & Kk, kbR, SOk REBIA S T8
R[] ARAR L A,2004(7) :61-62.

[15] X $h &, S L. RFM R WK 543 Ky F LR AW
R A AR T kA, 2002,23(4):31-32.

RS SIS SIS SIS IR SIS SIS I IS S S SIS SIS SIS S S S S e S I SIS S S =S =S e SIS I SIS Su S I IS =i I =S S S SIS = = =y =

(E#%298W)
[17] Wani A A, Sogi D S, Grover L, et al. Effect of tempera—

ture, alkali concentration, mixing time and meal/solvent ratio on

302 20145 208

the extraction of watermelon seed proteins —a response surface
approach[J]. Biosystems Engineering,2006(1):67-73.





