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Effect of Different Preheating Conditions on the Quality of Fried Potato Cakes
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Abstract: To explore the impact of different preheating treatments (temperature and time) on the quality of fried potato
cakes, this study prepared potato cakes under various preheating conditions at different temperatures (60-100<C) and times
(10-30 minutes). The quality differences in processing and sensory properties before and after frying were compared using
rheometer, texture analyzer, colorimeter, low-field nuclear magnetic resonance (LF-NMR), and scanning electron
microscopy (SEM). The results showed that as preheating temperature and time increased, the hardness, viscosity,
cohesiveness, and chewiness of the fried cakes gradually increased, while the color became golden and bright. The oil
content significantly decreased. Sensory evaluation indicated that preheating improved the texture, structure, flavor, color,
and overall acceptability of the fried cakes. Preheating caused the formation of larger aggregate particles in the cakes before
frying, reducing the gaps and voids between the particles, resulting in a denser internal structure. This reduction in gaps
decreased the passageways for oil infiltration during frying. Preheating also caused a transformation of bound water and
unfreezable water into free water in the cakes before frying, which led to an increase in free water content. This, in turn,
reduced the concentration of reactive substrates and slowed down the Maillard reaction and the formation of melanins during

WFSHHA: 2024-09-02; f&EIHHR: 2024-11-29
HEWmB: EEEAMAITLITE (2022YFD1602502); FE K IACAK M i A KR (CARS-09-P27)
EZ®N: TRAE (2000—), F, WILHE AN, MEHFR4; BIEES: 2%, A%dE, wutao@tustedu.cn



ARBELE SR

frying. The findings provide scientific evidence for understanding how preheating treatment enhances the overall sensory

quality of fried potato cakes.
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potato
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Tab. 2 Basic components of potato tuber and potato cake
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Fig.2 Texture quality of different potato cake samples before frying
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Table 3 Power-Law parameters of different potato cake
samples before frying

FEmA K (Pasn) n R?
bf-control 517.84415.23d 0.2540.02c 0.999
bf-60-10 542.71420.42d 0.2540.00c 0.999
bf-60-20 602.7613.65¢ 0.2540.01c 0.999
bf-60-30 607.68+16.78c 0.2410.01c 0.999
bf-80-10 772.21#8.92b  0.3140.02b 0.999
bf-80-20 812.09425.65a 0.3640.01a 0.999
bf-80-30 833.65+15.23a 0.2540.01c 0.999
bf-100-10 810.52419.36a  0.2740.01bc 0.999
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bf-100-20  824.68+20.12a  0.2840.02bc 0.999
bf-100-30  844.28+23.15a  0.2620.01bc 0.999
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Fig.5 Distributions of water within different potato cake
samples before frying
2.3 FuASLIERHIERE G mRAIF
231 &%

ANTRIHIAE J5 2 DR i R R T 8 W3R 4 AR
YEIGBEDIREM A EREZER (P <0.05) . ik
T A 2 R AR AN H 5 A e S AT AR AL S B
FralRen, 2 i e R Bk T iR it
JERE AR B E B A & &, LK AR
TR BRI MR, gk 4 BoR, Gl ki )E,
TAEE G LS 3 B AE b B, 202 1E a*
BT RRAR, WL I R T O K Y B AR
e M. Wl 9 fs, WMEZEDK L5 A21
1 A23 73 & B3 ARG (r=-0.79, P<<0.01) F1&
FIEMK (r=0.77, P<0.01) . FifidE WA b 3R B
FEIn I TRSER, AN R A DR B KR
BN, SECEUEER. HEEERU L ES
JoiE P g 7 W) 55 s N JER I FE FARATG, AT ik 22 e A ied
TR SR A 5 N R SRS PR € R AR B

x4 TEREEEHHFRIORARE

Tab. 4 The color of different fried potato cake samples

FE 2 L* a* b*
af-control  77.5142.09° 10.6140.96° 53.2340.61°
af-60-10  80.53+1.00°  8.9740.68">  54.68+1.88%
af-60-20  81.8941.58%  8.8840.12° 57.2242.56%
af-60-30  82.5642.00%  8.7940.42°  55.8942.57%
af-80-10  80.56+1.05°  8.9840.57°  55.2342.35%
af-80-20  81.8241.05%  8.814).41>  56.23+43.25°
af-80-30  82.23#0.53®  8.7340.46>  55.56+2.68°
af-100-10 83.23#1.48%  8.4140.70°  58.56+1.05
af-100-20  83.56+1.78*  8.3140.59°  57.8942.37%
af-100-30  83.56+1.68*  8.2310.25° 57.5643.49%

T RAPFSIRFE TR R AN 2R 5% (P <0.05)
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AN IE G Z DS T SR 6 B
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Fig.6 Texture quality of different fried potato cake samples
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Fig.7 Oil content of different fried potato cake samples
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