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Studies on Treatment of Strawberries by a Combination Drying
of Vacuum Freeze and Vacuum Microwave

LI Rui-jie', ZHANG Min*!, SUN Jin-cai’
((1. State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122,China; 2. Zhejiang
Haitong Food Co. LTD, Cixi 315300,China)

Abstract; Strawberries were treated with a combination drying of Vacuum Freeze and Vacuum
Microwave ( FVMD) in this manuscript. In order to reduce drying time and improve the products
quality, the effects of moisture content of strawberries after vacuum freeze drying, microwave
power on the drying process were carefully studied. an optimum process: Strawberries was dried
to 40% moisture content by vacuum freeze dying and then shift to vacuum microwave (2100W) ,
was achieved based on the comparison of the drying time and physicochemical properties of
combination dried processes and the single vacuum freeze drying. Finally, add white chocolate
coat on strawberry after drying in order to improve its taste.
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Fig. 1 Vacuum freeze drying curves of strawberry
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Tab.1 The result of sensory evaluation and drying time for

strawberry dried by different moisture content
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Fig.2 Drying curves of different microwave power of

strawberry
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Fig. 3 Expansion ratios with different microwave power
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Fig. 4 Preservation rate of vitamin C at different power
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Tab.2 Color comparison of dehydrated strawberry products

by different microwave power

e W EEEHR GBEE
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2 1.4 33.21 32.76 13.8  6.95
3 2.1 37.09 33.56 14,94  3.85
4 2.8 35,71 32.08 14,21  6.33
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VC &R ¥ E3=E 21 Bx
Bx/ %/ &
% % L* a* b AE*
ﬁﬁ 90a 98.66 40.21a 35.54a 14.72a
%BkS

H %4k 82.7a 1502 37.09a 32.56a 14.94a 3.85
BETHR
mMEHIAUEL, TR ETROEHE 5K
ATRUWERERARTAFERENER. 5%
2 FDRMl VCHEEXETEAFEEEHE

R HBGEEN AE B/, BB S TR 5K
B REFFESREEFRLM FD =&,
2.3.3 AETHRFASTHAREEZEHSHADER
WBHh AT R R R BUE MR
REVAHTFRANAGSESMMEKAS TRA™
A Y 4 B 12 000 4/, 6 000 A /g,
HHSEAERSBKEXRDEHEF. Hb kB
BRI BRERE. U2 8 TRy
R WA YIRS TR I T AR
2.4 @K

HETRENEEAR FESRARE.
B A HAKIR & &, BT A0 5 47 8 ok

1) R R — R — M — R - A TR

BB R SR B S B K K
MREBEH, B TR AR R A, R
&,

) FHRJ5 BB R R A B

338+ )+ < B K, S K B, O

P +I5 RS, 0 E
BRAFHRAT O, MR

3 4

DARGEESHERSTROBKERLE
MR LEEEERGETRAOERE FARE—T
BELRETOR, MM T EAE TRt R%E
BT 51%, KKK T RE#E.

DRGEERTSHEKETROB KERE”S
RERF . 2MLHE . BaTRNEREAIAE
FREVHNEKERITWHBETERT 12h),5
FESHBETHREMG  HEE —0.095 MPa, M JTh
% 2.1 kW, F4EF[A] 40 min,

DELERBINFEREETAETRMNT&
TE 4% o (A1 F0 7= 5 B 05 T HEAT WO, i — B E
ETRFASEEHMERAE TR R TUIAER
AEEHELT2ARGTRO™ G, FETURE
O B AL /& 7 LR K %6 T 4% 6 (6], [
fREEFE. BHREREFLZTNME.

DEBKEHEBIBR-EATAN. ZAR
O ET OR,

BREAREXE HATSUHEHOAL,
WHAEZHMBEMAPFEE MRS, T #
—SMRUBKETRILZ A EEZHETREHNE
M—A R PR &, &M MAR AR,



£4 ERAE A A TREEGATHRABLOTRALLEERARARS 461

£ %3 #k (References) ;

[ 1] Litvin S, Mannheim CH, Milta J. Dehydration of carrots by a combination of freeze drying, microwave heating and air or
vacuum drying[J7. Journal of Feod Engineering,1998, 36 (1): 103—111.
[ 2] Ratti C. Hot air and freeze-drying of high-value foods: a review[J]. Journal of Food Engineering, 2001, 49 (4);: 311—
319.
[ 3] Alibas, Ilknur. Microwave, air and combined microwave-air-drying parameters of pumpkin slices[J]. LWT-food Science
and Technology, 2007,40 (8): 1445—1451.
[ 4] Heredia, A, Barrera, C, Andres, A. Drying of cherry tomato by a combination of different dehydration techniques.
Comparison of kinetics and other related properties [J] . Journal of Food Engineering,2007,80 (1) 111—118,
[SIMIM. MY, RHEFRIZGFBRMEMALI] "I T,2004(1) 24— 25.
DENG Kai-shun, GU Lan-zhi. Studies on the theory and application of freeze-drying technique[]]. Journal of Hebei Chemi-
cal Industry, 2004(1):24—25. (in Chinese)
[6] B4, % HUMERATRILSAERMI] R 5EYHREM,2007,26(5).21—24,
DUAN Xu, ZHANG Min. Study on the microwave freeze-drying technique and sterilization characteristic of cabbage[]].
Journal of Food Science and Biotechnology, 2007,26 (5) : 21—24, (in Chinese)
[7] %% ABREHETAEMASHEEKS THRID]. L X%¥,2005.
(8] ehi4% . FHES MBEEZETHRYATREANRLI] KU FMER. 2006,37(8):155—159.
HAN Qing-hua, LI Shu-jun. Microwave vacuum drying and puffing characteristics of apple chips[]J]. Transactions of the
chinese society of agricultural machinery,2006,37(8):155—159, (in Chinese)
(9] =H#HE.ZFR. FHATR K TEMRIL &K 5HM,.2003(3)18—19.
LI Gong-guo, MA Zi-jun, Vacuum freeze-drying process of strawberry[]]. Food and Machinery,2003(3):18—19.
(10] #KE. k& ARTHRF R FTRRRESFEE L\ 882 5EYHEAR¥ER,2006,25(2).28—32.
HU Qing-guo , ZHANG Min. Effect of different drying methods on the quality changes of the granular fruits and vegeta-
bles[]]. Journal of Food Science and Biotechnology, 2006,25 (2):28—32, (in Chinese)
(1] B % ESARSAABRATREEN]. RSB T REEM (KRS EMHEARZEMR),2005,24(1) 45— 18.
XU Yan-yang, ZHANG Min. Experimental studies on treatment of strawberries by a combination drying of vacuum freeze
and hot-airflow[]J]. Journal of Wuxi University of Light Industry (Journal of Food Science and Biotechnology), 2005, 24
(1); 45—18. (in Chinese)
(12] %M, k% ARAMMEEASBEATREERRI]. XS RIRE#R(EHE5EYHER¥M),2003,22(6) .64 —67.
XU Yan-yang, ZHANG Min. Studies on combination drying of wild cabbage with hot-air and vacuum microwave[]]. Jour-
nal of Wuxi University of Light Industry(Journal of Wuxi University of Light Industry(Journal of Food Science and Biotech-
nology), 2003 ,22 (6) : 64—67. (in Chinese)
[13] EEH.KA-RER BREELFARSRBEE]. L FEZ,2003(6).6—7.
WANG Yu-kun, ZHANG Fang, ZHU Ting-yao. Current status and development trend of chinese strawberries[ J]. North
Gardening, 2003(6):6—7. (in Chinese)

(FEHE HH)



