104 2012, Vol. 33, No. 08

(Institute of Cryobiology and Food Freezing Engineering, University of Shanghai for Science and Technology, Shanghai

fEle, fx &, RFEH*, HER

(L B TR AR AR 5 & v VRIESUIT, g 200093)

LB AETE 4 G4 M BIETOR G, Pl KA ARl B rp R 0 T R A B P 7K 2870 ) BA AN [ i BER il
AT RS A, LR P il TR R A N B ALSE R, BILAG T EEA S, R
1 70% iAo AEVS ST B N B R TR, T HL BRI ) 3 ) —— 28 B B TS /2 AN ZE X AU
RIS AR S HBT B, R A - G4 BT AN s R ATV A, A B0 s 77 80KPa [ 45 1~ ¥ 21,
B N 40% A2 13.6%, Ui WA I FE 10 B8 S5 PHRERRIR TS R A« AN ZE 0B ), A7 R BEA T R il v
PELATEC RN i R, AT ARG 5

TR WO, ke dh s Ak

Reduction of Oil Uptake in Deep Fried Products by Vacuum Method

HE Ding-bing, XU Fei, HUA Ze-zhao*, LU Qing-song

Abstract: Surface and internal temperatures, water vapor pressure and oil adsorption rate changes in different stages were measured
during the deep-frying and cooling processes of cylindrical potato strips. It was found that continuous water vapor escape from the
porous shell layer could prevent oil from entering potato strips during the deep-frying process. During the cooling process, over
70% of oil was absorbed into the porous shell layer, providing an impetus for oil absorption — The difference in water vapor
pressure between the inside and outside of the shell layer was very sensitive to ambient pressure. Cooling of fried potato strips was
studied in different vacuum environments. The results obtained showed that under an absolute pressure of 80 kPa, the total oil
absorption rate was decreased from 40% to 13.6%, suggesting that vacuum environments could reduce the water vapor pressure
difference between the inside and outside of the shell layer, effectively promote the detachment of adherent oil droplets from the
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surface, impeding their absorption into the structure of fried potato strips and therefore reducing oil uptake.
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Fig.1 Diagram of thermocouple location within potato cylinder

14 hrJrik

R R K SR T U T 70°C T
B 24h, HRYER AT, DR FREZ
ZEBR DL B e i, BRSO

R (SUOC) M AE,  iH1kE 58 B K B i i i
BT A 20°C . 200mL 1F 2 %ETT 250mL FetfH, 10s
JR B, RS AR E OE Ok, IR EAT TR,
A RV AR PR AT . J5 T2 ZE B I O Hh % i
THHE £ T, AR R A T 10 k.

LR F(SOC) il e, sE Ak 13k J7 v
1E CUpE 2645 T 1 3R TV b SR s, A AR S R
P A i A LSRR T3 6 110 &5 K40 9 1 4 o

MU (total oil content, TOC) 238 7 /s
1 v I 220 28 23 45 ) v it R S T e 1 g )

2 GRE5AWH

21 BRI S A A AR S

CABIRE T £ 4 X 5, KRR T 170°C Kl
07 | P S BUl s S e Rk v A BB
W7 LGRS I s B, 2 b R T R K
(3 AR K 28 M A T 2 TR) A A P e 55 57 T
BN E U R, — R RB T R . %5t R 4
ol v T B B SR AE R T AL, BETE T
MRGE 0 2 AL A R, B I TR G, KER R
AW B, 58 )= L R TR S AN W A2 Bl .

MKEIS R 2 2408 B, HEHUH EEAIFE T A
BPAAAEPH, RRARERIEANF )T, 5



106 2012, Vol. 33, No. 08 =1

il =

X TLEHA

Wt R AR, S5 R 2 iR B EIH AR
FII AR, SR 3R H S A EN 44 R 1) 37.5% P& AN
B IMEA IS R 19.3%~13.6%, HB# N,
H A R 4 IAE 80kPa I A5 21 (1 M jih % fe (K ok 13.6%,
SR, B R I RE— 20 N B, W 2R R A BT
Mgt AR g B RIRE T YA H R R 2 bk 3 6
AR, A VE RS O R ORI . A A A
RERR LA ER N, W S TR B S R T SR N i JR A
T BEHE 20 T I A 0 3 R A R et LB

S 1%

60 7I0 8IO 96 l(I)O
& J1/kPa
B2 AREWHEET S5 2R

Fig.2 Total oil content in fried potato under different cooling
conditions
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Fig.3 Changes in internal and surface temperatures during
deep-frying
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Fig.4 Change in structural oil content during deep-frying
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Fig.5 Change in structural oil content during cooling under natural
conditions
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Fig.6 Changes in internal and surface temperatures during cooling
under natural conditions
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Fig.7 Changes in temperature and water vapor pressure during
cooling under natural conditions
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Table 1 Onset time of oil absorption under different ambient
pressures and water vapor pressure differences between the inside and
outside of the shell layer after 30 s of cooling
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