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Abstract: This research was conducted to reduce the negative impact of the high sugar content of the whole potato flour (the resultant

noodles are difficult to form, tend to break and lead to muddy soup) and ultimately improve the quality of the whole potato flour-wheat mixed
flour, pure water and ethanol with different volume fractions (25%, 50% and 75%) were used to de-sugar the whole potato flour. The changes in
soluble polysaccharides, protein content, color and odor index of the whole potato powder before and after de-sugaring were analyzed. The
effects of different addition amounts (5%, 10%, 15%, 20%, 30%) of potato flour on the water holding capacity, oil holding capacity, light
transmittance and thermal properties of the mixed flour produced by the unmodified or de-sugared potato flour and wheat were investigated. The
results showed that pure water desugar efficiency was high with low protein loss, and there was no effect on the original flavor of potato. After
pure water de-sugaring, the gelatinization temperature and enthalpy (AH) of the potato powder increased, the water holding capacity (WHC)
decreased, the oil holding capacity (OHC) increased, and the light transmittance was improved. After pure water de-sugaring, the soluble sugar
removal rate of the whole potato powder was 45.77%, the protein retention rate was 93.32%, the light transmittance was 96.09%, the water and
oil retention were 4.67 g/g and 1.79 g/g, respectively. The starting temperature (T0), peak temperature (Tp) and endpoint temperature (TC) were
56.8 °C, 65.0 'C and 65.6 C, respectively, and AH was 1.35 J/g. Compared with the mixed flour containing unmodified potato flour, the WHC
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of the mixed flour containing de-sugared potato powder pure water de-sugaring group was less affected by the proportion of the potato flour,

with its processing characteristics such as OHC, light transmittance and thermal properties were also maintained within a relatively constant

range, thereby being more suitable for processing and utilization.
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Table 3 Water holding capacity of wheat flour and potato flour under different treatment condition

5 ST A BLAE WKAE  25%CEEBUAE  S0%CEEBUIE  75% CELBLAE
Lty LAESH  DbEch LaEsh LaEAH
BKANgg) 083+0.02°  9.60+0274  4.67+0228  3.08+0.11€ 9.84+0.82% 9.52+0.09*

207



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.7

x4 NEHRARNIRZFH TIRELEMAFHN

Table 4 Oil holding capacity of wheat flour and potato flour under different treatment conditions
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Table 5 QOil holding capacity of potato-wheat flour under different treatment conditions
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Table 6 Thermal properties of wheat flour and potato flour under different treatment conditions

7 B AL TO/'C  MAERE Tp/'C  4abiBE To/'C #WBAH/(/g)
N EAy 58.1+0.1° 64.4+0.6° 68.0+0.7° 0.9+0.00°
AIBLHE Loy 55.240.2¢ 60.5+1.5 64.140.4° 0.85+0.13"
LKA BTNy 56.8+0.9% 65.0+£0.3° 65.6+1.0% 1.3540.25°
25% LEG LA D h 58.7+1.8° 63.8£1.2° 73.8+£0.5° 0.19+0.17°
50% TEFRLAE B éh Ay 55.1+0.1¢ 60.2+0.2° 64.7+1.0% 0.53+0.14%
75% TBIBLNE DA ohy 56.1+0.2 60.5+0.2° 66.3+1.3° 0.55+0.36*

E: RO RE LAR NS FHEREEFEE (p<0.05).
x7 TRELEBEZ G TIRESH-\EMEMEREE (7T0/C)

Table 7 Initial temperature of wheat flour and potato flour under different treatment conditions

LT A E % RBLAE i KBME  25%CEIBUME  S0%LBIBUAE  75% LEBE AR
5 58.4+0.4 58.4+1.2 57.3+0.2 57.4+0.3 57.540.2°
10 58.5+0.5 57.8+0.8 57.3%0.1 58.5+1.7 57.7+0.5°
15 57.9+1.0 58.3+0.2 575403 58.0+0.6 57.9+0.4°
20 5924074  58.8+0.2% 57.5+0.5° 57.6+0.1° 57.6+0.2%°
30 59.120.1*  58.8+0.7AP 57.7+0.1¢ 58.1+0.55¢ 58.6+0.145

E: FUTRR EAR KB FHREAEZFRE (p<0.05), FZIRE _EARNEFEHEREEZFTE (p<0.05), & 8~10F.

* 8 TREMMEZRM T IRELM-NEMREMIEERE (70/°C)

Table 8 Peak temperature of wheat flour and potato flour under different treatment conditions

D Ay E % ABLAE HRBAE  25%CBEBAE  S0%TBRBUE  75%CERRUE
5 65.14£0.5%  59.1£1.4%°  62.8+0.6™ 62.3+0.35 62.2+0.35°
10 63.6£1.1°°  64.120.9  62.1£0.1% 62.3+0.25° 62.4+0.1%
15 64.8+1.4%°  63.4+07%  62.2+02% 62.7+0.15 62.3+0.25°
20 65.2+0.0"*  63.8£0.4% 62502 62.7+0.1 62.5+0.2°
30 62.6£2.1%°  64.6£03%  62.8+0.4%% 63.00.0"5 63.50.345

®9 TEMIEZEHTIRESH-NEMRMELILRE (To/°C)

Table 9 Final temperature of wheat flour and potato flour under different treatment conditions

LAZE AR InE/%  ABAE KPR 25%CEEBAE S0%CEBEBLIE  75%LEEBUEE
5 69.8+0.7%  69.7£1.7* 67.8+0.3° 67.2+0.6% 67.8+£0.4%°
10 70.1£0.9*  69.3+0.1° 68.2+0.2¢ 68.1:0.2° 68.0+0.3°
15 69.1£03*  69.3+1.1* 68.6+0.58 68.3+0.2A8° 67.7+0.3%
20 702409 70.0£0.3* 67.8+0.6° 69.3+0.4" 68.0+£0.4%
30 69.7+0.5  69.5+1.4 68.5+0.4 69.7+0.7° 69.0+0.3
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R 10 TRIIBEZG TEDRESH—/NEMRMIAS (AH/ (/)
Table 10 Thermal properties of wheat flour and potato flour under different treatment conditions

LA R A A /% AIEAE LhRBME  25%CEIBIAE  50%LEEBIAE 5% LBEBLYE
5 1.3540.15%  1.03£0.14%®  0.96+0.09%° 0.83+£0.26® 0.98+0.065%
10 1.16£0.06°  1.02£0.03"  1.04+£0.02 1.02+0.16 1.08+0.05°
15 0.93+0.06°  1.11£0.34° 1.1340.10° 0.93+0.14 0.94+027%
20 0.95+0.02°  0.97+0.15®  0.95+0.08" 0.94+0.03 1.1120.09°
30 0.79+0.08¢  0.72+0.13%°  0.79+0.045¢ 0.91+0.09* 0.76:£0.0045°

F= 1 TEILEBHH T ERESH SIEfRERmaIE X1
Table 11 Correlation between the influence of various indexes of potato flour under different treatment conditions
TN EAR L* a* b* AE  HAKA Hwh Fhki To Tp Tc AH

VT A 1 0.510 0.108 -0.819* 0.879* -0.857* 0.632 0345 -0.677 -0.669 -0.560 -0.617 0.266
Ak 1 -0.797 -0.026 0.720 -0.724 -0285 0418 -0.610 0.162 0381 -0.025 0.501
L* 1 -0.523 -0.231 0248 0.746 -0301 0.215 -0.622 -0.830* -0.353 -0.444
a* 1 -0.700  0.681 -0.935** -0.210 0.542 0.832* 0.889* 0.695 -0.023
b* 1 0997** 0422 0404 -0.848* -0.399 -0.336 -0.439 0.323
AE 1 -0.390 -0.341 0.886* 0.343 0327 0371 -0.263
KA 1 0.204 -0.221 -0.923* -0.933* -0.769  0.004
b 1 0.118 -0.477 0.155 -0.755 0.973**
E 1 0.036 0327 -0.043 0.177
To 1 0.755 0.936** -0.323
Tp 1 0498  0.344
Tc 1 -0.629
AH 1

E: *RTEFRE (p<0.05); **RFEFMEE (p<0.01).

HE 7 WA, SiRBHERELSRBINEN
5~15%HKF, TR LR MR 2R T
A ER DL R R pE AL B 7 O R AR To IR A
B2 (p>0.05), AL To 7E 57.3~58.5 “CIE NI
3o MIRKH SRR AN 20%~30%H, A
PREANAK SRR PR LG E 2 (p<0.05) =T
TR AR 32

HE 8 n[Al, YiRHHEREZELHBIMEN
5%~30%Mf, VA LR E SR IR INE. S EET
JBEARE AL 3 L e Bt BB AL FE 7 AN E Tp A —0
S0, Tp 7E 59.1~65.2 ‘CYuE NN, iRk Haik
W RE S AR AN IR 5%, Tp il ff%AE 59.1 °C,
LA R 2 11 Ve (05 B AR S T N PR K i
Fhs RBUFEA . SR BRI 1 VR R P ek T
HoAhZH, Horb 5%, 20%ABibE D8 Ak — N2 RR
¥ Tp ARG, 43 65.1 CHI65.2 Co

B3R 9 ATAL, 4Rk DR E AN, TR
R A K RE . 25% ZEERE . 75% S BN RE
LA B A TR TN 5%~30%IN W22 1IHIRFE Te 1Y
AR (p>0.05). T 50% L BEHUHE 8 2 408 -
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INFERHIR A (1 28 1 E IR S B Ak IR i TE A
K, DRSNS, KRB, 30% 5% %
ININEAHE TN, IBRZILEE 5 DRE R hbEL
BT 5%~20% SR E IR INRF T, RO
ANk R YRR A 22 LI B v T 2% R b 4L

HE 10 A/ %1, SiEH P SR ESmRinEN
10%~20%FF, TR HRAS [F] BN AL HH 2H 35 25 A4 RIS
IIEXFAH ISR (p>0.05). 4IEH TR Bk
LA ANININE R 5%, AH &, A 1.35 J/g;
YRR TR AK B SR AN IR 30%I, AH
BAK, N 0.72 Vg. 5 LB FR A TR BRI AR T .

2.8 BAEALE T E 2m A48 AT B % v B9 A

K MR HT

HH# 11 15, BRESHRIERNI5AH 2R
FIEAR (1=0.973); FF/KJ15 To Al Tp 2 BE A
* (r=-0.923, 1r=-0.933), Al a* 2 EH 7KL
(r=-0.935), a*flTo & Tp EEFEIEMK (1=0.832,
=0.889); B SAE B2 IFMHI (=0.848); a*,
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AE FI I 4% S A4 vh nl YA MR BE S B R R UM SR
(r=-0.819, r=-0.857), b*FI L4 S prhn] PPk &
EEEE MR =0.879). A%, SDEE4
HH AT PR S o B B R, R e
A W FE AR 1) S84 2 Ak IR 7K
1 WL TR e Sk K R S AR R )

3 ZHig

3.1 SRR AN ATV S N U R R,
BEX OBt — i . A T A 4
R I AT PERE S PR, BB INE PR Ak
25% L FEXT R A R SOR BT 50%- 75%
LI, HAETE I I ORAEE 0T S48 S M 1 S AR XU
Vi, & E R SR AR IR

32 LERELMMEARE (Tow Tps To) £4U/KA
25% LIEREEYIE BT LI, ARG, W
PVER B2, KK IBHIK. SRE RN
5AH EAREIEMSE, AUKBbE G D8 2 SRR
WS AH AR BT, BIR 25% CRERREAH s R
B, B4R BUREZE (B AE Y 3R 5 i FLUR R AT
HH

33 Z4AUKBREG, SR E SN RN R R
45.77%, FEAFREEN 93.32%, BLFEN 96.09%,
FroK HERERIIE 2> 514 4.67 g/g A1 1.79 ofg, ARHAIRIE
To. WEAEIERE Tp. &1EIRE Te 08 56.8 °C . 65.0 C
H165.6 C, FKEAH Ay 1.35/g.

34 HTHREEMIIEIKIE KT /NN, RBUHE
(1) L E - N IR R K I 2 SR R L
I =TT BT, VR R R AR A =i
— e, HETH S A S A oS
L. MEAUKBNET S E SRR, AUk
WG SR k- N RK SRR Z R A
A INERR ], BRI Belk. ARSI TR
FeARFEREYERAE 5 /N Hai HAB v Aase M EUETu
W, TR EERIE ST A RS, 45 BRTAR, 4k
B BT R S Ak -/ N2 TR i
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