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Effects of Supplemented with Potato Flake on Properties of Dough
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Abstract: The effect of potato flake (PF) on the properties of dough and the nutritional quality of cupcakes was investigated. In this work,
potato flake (PF) was incorporated in cupcakes at different concentration (10%, 30%, 50%). Compared with the control group, the protein
content of the potato flake-added cupcakes increased by 11.04~16.55%, the fat content was reduced by 3.10~13.18%, and the total dietary fiber
increased by nearly 1.00~1.50 times. All PF cupcake formulations exhibited higher comprehensive nutritional value in terms of minerals and
amino acids. Supplementation of potato flake decreased the score of sensory evaluation, especially at ratio of 30% and 50%. The replacement of
wheat flour with the potato flake reduced the height and springiness of cake and enhanced the hardness significantly. The height and springiness
were reduced by 2.36~14.91% and 9.55~18.98%, respectively. Their hardness increased by 0.43~42.49%. Thermomechanical properties of the
dough demonstrated that the water absorption rate and stability time increased. The protein weakening and the gelatinization properties of starch
in mixed dough were significantly affected by potato flake. The microstructure of the dough was characterized by confocal scanning laser
microscopy (CSLM) and the results showed that the addition of PF could destroy the continuity of the gluten protein network.
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Table 1 Nutritional component of wheat flour and potato flake

IS N EAy L E TR

& 4/(g/100 g) 6.70+0.26" 8.63+0.15%
R& 51(9/100 g) 2.030.21° 0.97+0.21°
KM 4/(g/100 g) 0.10+0.00° 2.90+0.05°
TFIRMENER AT 4)(9/100 g)  0.07+0.00° 2.68+0.05°
TIM AT 4(g/100g)  0.03+0.01° 0.22+0.06°

A(P)/(mg/100 g) 71.80£0.66°  174.00+6.56°

45(Ca)/(mg/kg) 30.80£0.70°  560.00+19.31°

4 (Mg)/(mg/kg) 148.00+6.08°  366.00+21.28°
4k(Fe)/(mg/kg) 8.56+0.09" 11.30+0.92°
4(Zn)/(mg/kg) 3.1020.17° 2.78+0.11°

4P (K)/(mg/kg) 1020.00+43.31° 101000.00+624.50°

E: AR FARALRELE, p<0.05. TAR.
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R 2 NERFDRESH M TEBER
Table 2 Amino acid composition of wheat flour and potato flake

RAEB(00g) D EH LA TR
SEVird 0.2520.02 0.21+0.03
“ 7R 0.34+0.01% 0.27+0.03°
R 0.49+0.03 0.46+0.03

RARER 0.3320.03° 1.22+0.05%
F T RBR 0.26+0.03 0.210.02
H AR 0.28+0.04 0.24+0.03
e 0.2740.02 0.28+0.03
i 0.21+0.04 0.18+0.02
AR 0.32+0.04 0.29+0.03
P BB 0.95+0.02° 0.33£0.02°
I RFR 0.2240.05° 0.30+0.02*
R 0.33+0.05 0.300.03
F R 0.08+0.02 0.06+0.01
BB 2.21+0.04% 1.08+0.05"
R 0.19+0.03° 0.40+0.04%
B4 2B 0.12+0.03 0.15+0.02

INEBIAN SR A ARy A R IR AL R UK 2 i

o RN P LER. MRRMEZRN S
BERNEsTSRETIEEN, WEARELEER
(p<0.05), 1M HEFEFILEM T RELEIR. TFEBRM
TR I & B2 T/ K (p<0.05) . X5 3CHikdR
B SR PRI RAE L 5, JCH BT

SRR BRI SE FAR — B0, MR R TR,
LR BB EHTA ML TREAERE, B
INEER AL, BRI A R R AT
BE, ms 43.91%, T/ R LGS 40.07%.
B A SRR AT SR B S e LB R ME.

2.3 EAEWEI KA

3 U T EAEEEAE RS - SRR (7.43
g/100 @) AHLL, WINSREHESMNEREEAR S
WEASE, HRERNLARKEL, SASEHE
ZTHE RN T 11.04%~16.55%) . AFEA,
A B TR R PR 1 1 BB, AR, R R
FEIMIER & hEZ EE RN, THSRE L
VR b B 2 €5 7R 2R M BRI SRIR ST 25 R o,
W& DA B AN I B s £, BRE R i
TR, RS E MRS T 3.10%~13.18%, HA
BN 50%ZH A ERE, HRN & S IRAM LA &
EMER (p<0.05). MHIVEEREIMEIKRE, SRt
T & S B RIR B | T . R 3iEAIH T
FERE B A4S 8, 4R E /RS54 (1.16 g/100 @)
LG, WIS TR ERERE GRS TG
deire, HMEERMLLGIRIGZ, S rEaadd4
FERDEIE (p<0.05), K alEaqesa&ibinT
i 1.00~150 fi5. 1Z4EREKH, SRETLSH]
MR a4 S =

* 3 NEIESRAMERNEFRES

Table 3 Nutritional component of cupcakes with different formulas

BIRRA X & 4E PF 10% PF 30% PF 50%
%¢1/(g/100 g) 7.43£0.16" 8.25+0.72% 8.50+0.26° 8.660.40°
J§ H31(g/100 g) 12.90+0.61° 12.5040.26° 12.10+0.44% 11.20+0.70°
BIEAR LT 41(g/100 g) 1.1620.06° 2.25+0.10 2.300.20° 2.830.11°
RGBSR %1(g/100 g) 1.02+0.04° 1.56+0.12° 1.65+0.06" 2.1940.15°
T 7 B4 42/(g/100 g) 0.1420.02° 0.69+0.06° 0.65+0.09° 0.64+0.06°
B(P)/(mg/100 g) 42.20+0.79° 57.00+1.51° 57.60+1.13" 73.300.60°
45(Ca)/(mg/kg) 163.00+8.19 605.00+14.42° 798.00+16.64° 869.00+9.85°
4£(Mg)/(mg/kg) 1160.00+60.83" 1670.00+105.83° 2660.00+70.00° 2840.00+88.88°
4k(Fe)/(mg/kg) 14.90+0.79" 15.60+1.06® 16.40+1.65% 17.20+0.36°
£2(Zn)l(mglkg) 4,70+0.17% 4.24+0.10 4.3020.12° 4.030.15°
47(K)/(mg/kg) 1270.00455.68" 18800.00+173.21°  28000.00+173.21°  34700.00+264.58°
Jeddou % NPl B2 RIE HIESE T 44 % R 2K RS BN (R D), (HIRETRIN 50%4
FEFIVE R 2P 4R RAFRIE . SAerh i o 46 1 PERE, HEMEESXNRAMILAREEER

TR, WIHTATR, S E Te ek ik, 55, Bk
PSR s TNy, BRI S5 TE e
WOERErP B, £5. Bt IS REREm TR,

H#AAREIEZER (p<0.05). RE LRETHEH

(p<0.05). KD/ N iR EF & B R T A 5L

2Fr, FrCABEEISINELBIIE 2, SR e & b
IR B2, WEBEEFRIMERE, BnSRES
FEARy TR R ARAR SRR (8 TR B
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24 EAEW AL AR

HREM SRR WS 4 FR. S5 SRRRRT g
HEETP R R HARMNER S ERkm. SRE
EIEAB AR SR A B S B AR A =R
SRR WERAEIR. 7R SRR
RN EER DT AR . DIRRENEITH I E
BAEYINSY, EEZH5EYEM. e Lif A
WHE N, B R & A DA o R A
BARSEIMEWRS 1, EGER/NZMIK P8 Z 6
TR, T8 AT AGRANE — SR

25 EEWRE N

IR PSR PR SRS PR AEAR KRR 3
TS NI EWLE PEVPAL , A5 R BIRA R LXK,

(E AT DA L 98 F AT . DB B E AR AR
[FIAS I SRR PR 45 R 81 T3 5 A&l 1 e
SRR R TACK A I SR K R
S0 (p>0.05), fEXTERERIRE . . &
B ANIURTEEAR PR A B R . 2545 6 DUREY
VRO AR, X IR ERESRAS T e I E TS 20
M 5 FIE 1 ] DU H S8 S AR TSI dks
B R R AN K, NI S0%4H i Sk BAT i
KA H RS (3.80), H5HAMAMILE BE M
Z5t (p<0.05). FEEARINERIEZ, SREREE Y
SRR, H5h, B 2 T IEes], SkER
171 HH LR ZREERE S 88 2 S b LU g i A2
TSR/, NAZEERE, X ATRES Pl 1
RETPY, BUNORAEER R TG 7). R
PSS -5 Jeddou 25 NP f4RIE 45 A — 5L

x4 TEIEHRMERNREBERK
Table 4 Amino acid composition of cupcakes with different formulas

R E(g/100 g) *TRRLE PF 10% PF 30% PF 50%
SE 0.38+0.02 0.360.02 0.38+0.02 0.37+0.02
“ 2B 0.48+0.04 0.45+0.06 0.5040.05 0.51+0.02
FRER 0.61+0.05 0.59+0.06 0.63+0.03 0.64+0.05

RAZBR 0.66+0.03" 0.62+0.08° 0.74+0.03* 0.80+0.03"
oL L 0.34+0.03% 0.31+0.01° 0.36+0.02° 0.35+0.03%
N 0.27+0.03 0.25+0.04 0.28+0.02 0.27+0.03
R 0.42+0.03 0.36+0.03" 0.41+0.03% 0.41+0.03%
e 0.25+0.03 0.16+0.02° 0.17+0.02° 0.16+0.02°

e 0.42+0.03° 0.43+0.01% 0.48+0.03 0.46+0.03*
HOEE 0.47+0.03 0.32+0.05° 0.31+0.03° 0.30+0.03"
HRER 0.24+0.03° 0.3020.05° 0.34+0.03° 0.360.02°
ESEE 0.41+0.03 0.360.04 0.38+0.03 0.40+0.04
R 0.24+0.04 0.22+0.03 0.25+0.00 0.24+0.02
55 PR 1.31+0.07 1.20+0.07 1.26+0.03 1.25+0.03
EN 0.37+0.02° 0.41+0.02™ 0.46+0.04% 0.47+0.03*
B4 2R 0.22+0.02® 0.20+0.03" 0.22+0.02® 0.260.02°

x5 TRIEHAMEHNEETNER
Table 5 Sensory evaluation results of cupcakes with different formulas

IR A x40 PF 10% PF 30% PF 50%
BTG RE 4.80+0.45% 4.1020.65° 3.66+0.42" 3.64+0.49
B SR 4.9020.22° 4524045 4.6240.27° 3.80+0.67°
Ak 4.92+0.18 4004071 4.06+0.75 4.10+0.82
FZHE 4.76+0.43 3.92+0.70° 3.82+0.63" 3.36+0.43"
s 4.8020.27° 3.30+1.68% 3.16+1.66% 2.32+41.54°
FRRE 4.70+0.45° 4.16+0.98% 3.72+0.38" 3.40+0.42°
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Fig.1 Sensory evaluation results of cupcakes with different

formulas
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Fig.2 Photographs of cupcakes with different formulas
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26 EHEE SR AT

R R s RS T3 6 h. 457K,
NN IN SR E S S AR R B
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M 2w i DA SR 3 - A BRI e 2 5

MR 6 ATAN, USIN A S Ak BRE
WA, BERE AN T 0.43%~42.49% . NI
N 10%KT, SXIREAALL, SREREEER N, (HA R

EMZER (p>0.05). BEENINLLEIR 4R, Bk
T i J 2548 0, N 0 EL AP A B0% 1) B RE AR E 4 K
(1318 N, HEFEmTHAMA (p<0.05). NN
V7 R R T

Fhb, BN EARE TR NI 2 SRR
(PR AR, B2 Sl PR T 9.55%~18.98%. B4R,
YR I ERE B oK bE (15.28 mm), HIB#
T AL (p<0.05). BEHERINLLEINIGEZ, BEEER
BB 2 B o AL FOAS I 45 S5 Jeddou 25 A\
2R 2 R A —FL

27 DHEFFTRan T E B RAUR R

%

HE 7 iR, ISR ESTEemsz, BE
TR (R K i o ROK 3872 T8 o 8 1Y) B B4R R,
FEIET R =R, N TAFENE, FSEER
Tk, WKt nl DASRIS 58 2 (W] . 4asintt
18 50%H}, AR ZKZ ] EA 94.90%, 2 T At
(p<0.05). [ T 8 EH 140 s A MR X 7K 7
A BRI R CASE, ek IREIR R AT RS mioK
R FEJFH . KR FESZE A S E RS A
RITFE . B RS AR A R, KR
e, ERIE 2 VR AR A S R £ R
M 3 ] LLE H, RS IC AR e R TR
JUFHE%, JFHOSEamt, &2 m T TRk
(IR A BT E

T IS 1) AT LA e AL 1 e i B 170 e 73 00 T 7 P i
P, A R e N R, TR R R, K 7
iR, ISR EIEemG, HAREh [Ahm & T
XTHRZH, HBEERINELEI s, JRA T F e iy
[ 255 A (p<0.05), X HATHI (A1 HH IR T i 45 A T R
PR (HE, AR IRIRR e I TR [ K I A R R T
SR, 1 FOAT IS E N SR E A
SRR AR . AT E R, DRERI SN
(YA X T [ s B T R [ A e 1 L SR 5o

3 6 TEIE SR ERFRAEHE
Table 6 Textural properties of cupcakes with different formulas

JRAAFAE gl PF 10% PF 30% PF 50%

& F/mm 40.70+1.17% 39.74+0.75% 37.09+0.27° 34.63+0.21°
TPA A2 /N 9.25+0.30° 9.29+0.13° 10.61+0.38" 13.18+0.45°

3k fmm 15.28+0.56° 13.82+0.23" 12.94+0.08° 12.38+0.14°

159



MR BRI

Modern Food Science and Technology

2021, Vol.37, No.3

xR 7 DRESTLMN EEANMZSF RIS
Table 7 Effects of addition of PF on the thermomechanical properties of dough

BAIRF 45 xR 4E PF 10% PF 30% PF 50%
B % 47.0020.00° 59.30+0.50° 75.70+0.70° 94.90+0.80°%
C, B8 /min 0.700.04° 3.12+0.35° 0.94+0.05" 1.19+0.01°
C, #4E/(N-m) 1.13+0.00 1.12+0.06 1.15+0.02 1.16+0.03
#2528 1) /min 1.20+0.04° 4.16+0.08% 3.1240.05° 2.36+0.01°
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Fig.3 Scanning electron micrographs of wheat flour and potato
flake
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