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Abstract: To investigate the effects 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 duration
(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 micro-
scopy (SEM). The results showed that as preheating temperature and duration increased, the hardness, viscosity ,
cohesiveness, and chewiness of the fried cakes gradually increased, while the color became golden and bright, and 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, thus 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 im-
mobized 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 melanoidins during fry-
ing. The findings provide scientific evidence for understanding how preheating treatment enhances the overall sensory qual-

ity of fried potato cakes.
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Tab.1 Sensory evaluation criteria for different fried po-
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Fig. 4 Rheological properties of different potato cake samples before frying
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Tab.3 Power-Law parameters of different potato cake
samples before frying
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bf-100-30 844.28 +23.15° 0.26 +0.01™ 0.999
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Fig. 5 Distributions of water within different potato cake
samples before frying
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Fig. 7 Oil content of different fried potato cake samples

af-control —a OGRS
af-100-30 10 af-60-10 —e— (uiF
T i —v— W
NS — Bk
af-100-20 ‘/\ \\:’L'////'\\ \ . af-60-20
:’ TR ST
| \ | A \X\ |
It o
af-100-10 \\\ // \\/// Taf-60-30
/K\ﬂv///\:\
\ —
af-80-30 af-80-10

af-80-20

B8 ARKEEZEHERNREITNELE
Fig. 8 Radar map of sensory evaluation for different
fried potato cake samples

Xt BRA AR5 B SRR Z B 7.8 o), Tk

HALM IS E O SR Z YR T 8 41, Mo
100 “C AL BEAE 4 19 S AL BEX R T 9 430 %)
MRZHAR L, 220 WU A BRI AR s DR 4 A B
HOw, B ONIRNE, S s, BRI T iR

JeH: 100 CTHHAKEER 10 ~ 30 min HA B AR o
2.4 tHXMSH

AN T 900 0 0 AT K F S i 5 DA R PR 1)
FSAE BT AN 9 Fos o I 0t mig & e s
THKERT PR RE B | 0 R L P LI A
IR (A03) 530 2 SR 2 A OC (P = =0.91, P<<0.001;
r=-0.99, P<0.001; r=-0.93, P<<0.001; r = -0.96,
P<0.001; r=-0.66, P<<0.05) , ifi 5 5iit 5 i & EAH
X (r=0.96, P<<0.001) o X BIMKELLFE H A9 7K 2
TG I 7 B 2 DF SO 25 F T K 40 bR A 1 B
M) o PEIHKES AR, K51 D P A A B R LR
w7 9 G D03 2k sk S A 0 AR D A
KA BT 25 Rt — 2 /s 1 I KETT SR i AL R 1
I Axy TE— R L UE TR S DR AR & & .
e et TR A 3L AT e 2ok R I R DR ORI A TE R
0] 2 S Al 4 1 e 00 A o s S 7 N 07 I N 11
EGREIK AR . S5 R, T AL BEA TT
55 T S0 iER B T R AR A SRR )
Z AR AR B, ik 2620 43 55K 50 Z [l Y



2026 44 H

FheH, e ARG E DA E D BT R

« 37 .

SEE T8, FECEDHN Ay WK, NINTE 5] |
FU T P 245 G5 R o T 45 ) 2 A o8 S 1) FL B P
Bl )y , BELAG T e i AR e P A DR

b, BUAAEBES PR [ K EEGE e, i A
FI K P78 A S o ik — 25 A 17 30 i e 2 B i
NEBEATR.

EEE'Z +0.9010.91**40.98**1 096" 067 023 -074" -0.18 066" 085 ~078" 067" 083" -083""0.88*"095""0.97**+0.91"** 0.71* 027 060 067 054
gﬂi’ﬁ: +096"**-061 007 065° 047 ~0.77°-081" 074" -054 ~0.83*0.98°%+0.99"%0.97**+0 95***0 96"** -063 -033 -0.55 -0.71" -064*

?E'ré:_ 095 052 -003 -0S3 -046 067 071" -059 046 071°-094*10.98**0.98"""093*"-099"* 049 018 041 057 044

W%l& 099" 0S5 009 -066" -025 064° 085"-078" 061 081"-088"*091**096"""098*"+093"* 062 023 052 063 050

bt ] 2 u ﬂ =% 054 © 064* -034 068" 084" -0.76" 059 083"-092°*10.95*0.97**"099*+-096"* 059 021 050 061 05t

ke 4 VEEHE
ki BT e

%L ””E‘i K .. ‘mi . . 048 -084 -022 076° 069" -0.70° 063 076" -048 054 062 | 064° -0.52 0.96*7 0.60 |0.91*70.88" 0.83"
n [ D -044 030 014 005 -0%4 011 016 019 -006 002 011 003 045 -007 029 025 000
A21 - . . . .. 1 008 ~0.79""-0.79""0.88"" -0 90*** 052 -0.57 -062 -O.7 54 ~0.88°** -0.51 ~0.79"-0.86"" -0 70"

Azz f ] 067" <030 023 014 -029 0S5 -051 -040 -030 042 09 -045 -029 -047 -038

. Azz ... . .. .. Q77T~079"" 063 084" -072° 074* 070° 07V 066 0.71° 066° 076" 092 075"

. | . +096"'090"*093***~0 72" 0.74" 0.80* 086 0.71* 0.77** 061 081" 080" 078" r
- - 0.84"+-094""* 065° -0.66" -0.70"~0.80" 061 -082"" -0.60 ~0.81*-084"-0.78" 0 5
- 082" -039 045 055 062 -044 L.y 067 0.79* 067 068" O
=072 0.77** 0.78* 0.86' 0.73* 082" 49 078" 082" 077 —0.5
meEE 4
H e 7 -043 -063° -056
Wi Em

i -. 23 045| 063 053

. . 055 068" 057

.. = 2 058 068 0S8

-. 041 057 047
.. 092" 0.87* 086"

T 5 | R
i

JEE PR .- -
I N s Hop ko K ®

o BN @ O R

>
= E X 2
= =
\ /\ /\ ]
Y \J T
it i i 4 yih Ve = ki
THKE T S AR5 D
e Fit s
LT R T JEE PR

9 N[EIHMERTANH A R G B R BB AN B AR K A

Fig. 9 Correlation analysis of quality attributes and sensory evaluation of potato cakes before and after frying
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