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Abstract: Fresh potato samples from 22 cultivars were used as raw materials to prepare potato flours. The essential components of potato
flours from the different cultivars were-evaluated and compared, and the potato flours from 22 different cultivars were used as raw materials to
prepare potato-wheat composite steamed breads (mass ratio of potato flour and wheat flour = 3:7). The aspect ratio, specific volume, pore
structure, and texture properties of potato-wheat composite steamed breads made from 22 potato cultivars were evaluated and compared. The
results showed significant differences (p < 0.05)-in.the aspect ratio, specific volume, pore characteristics, and texture properties among the
potato-wheat composite steamed breads from different cultivars. Zihuabai, Shepody, Longshu No. 6, Longshu No. 7, and Zhongshu No. 2 had
relatively high aspect ratios and specific volumes; Yidianhong, Qingshu No. 9, and Atlantic had relatively high cell densities and area fractions;
Yidianhong, Favorita, Qingshu No. 6, Qingshu No. 9, and Atlantic had relatively good hardness and chewiness. Based on the sensory and
physical properties of potato-wheat.composite steamed bread, Yidianhong, Qingshu No. 9, and Atlantic cultivars are suitable for replacing wheat
flour in the preparation of steamed bread with desirable volume, low hardness, and good pore structure.

Key‘words: potato, potato flour, steamed bread, quality characteristics

ks HHA: 2015-05-08

EEWH: AmETl (Rl RAEH-DREEMRECKEBRAGRAR
57R3E (201503001-2) ; HERIAF AR S EMEIL ST -
EXMEMERATRMIBARTZ5EEM A (20142L009) ; 2015 FEKl
WMEER-SHE TR R PIREAN L S5RE

EE TN EB (1991-), &, MtifRE, fRAE: RERNIEE
AFIF

BIEE: K& (1964-), 5, BHILESIW, FRAE

132

R EER R —, FEUNER. K
BRI g JERHEI M . SRTT, NEER T B A
TENTE FRAUERE R, RN TdfEd, mFdE
BRI TR E S BREZ EFRERER, WIMNERE
P R A RIS, ek E R,

AR PR TR NERI K ER DY
KHEVEY), 73R E O 400 ZAEMRFE D 5 .45 FAO
guit, 2013 FEH A LR E L & 36814t FRELY




MR BRI

Modern Food Science and Technology

2016, Vol.32, No.3

REL R 089 14 t, JEMFAS—fr. ERE,
RERTERAMGREYL —, SCGEEER TR
K, BB RFAES ™, DA —
DI ZNER, adifve. LK. AR W
VRSP TS A K TR T8 B AR it P
R ARG 1 OFTE R SRR B A AT
TR ek |ER B BENT. ZF4E. Kor. 4E
EFL TS U BT AR IR R
TR Y, FERAINT N A Z, Hads2 2K
W EEY,

FE/NZE VSR HE RN 34 4 REWT B 58 /)
SN AV E=E i A0 PR IEIuR- vl IVNCE 22 e o ) 5]
/INZE Sk o T A B o 2 A A R B AT ROK P
CPYERRIR, ATRELLARI SN, EEBORP. AT
MEGEVEI T B8R E 18 ki E TR B L A7
A, BRI E R 5Nk 3.7 LU vk
EIRMER, HRARAR, Ea ke, o,
AN AR S B B A RS AS SR PR ZE 7, KLY
RS R RERAES SR, JH, T
RS SRR FE AR WARTE, T T A S e

PRit, ASCEARE 22 AR AR DR
FONERL A AR, 15 37 BRI REE Sk, T
LE NIRRT e SOREELe ST 5 ~REyi- DN =AY AN
TRty AL SRR 2, WA AN R e
RER YR E N B AR AR TR AR,
[IPSEERAE ST & R P i R Ee Sy Ll fipviti
BB -

1 MR5RE

11 FH

53T 2014 473 H 1o 5 7 A7t i ada A = g
BLEERE G AR FIRIT TR T L 2 3 AR i 22
Bl (Wi 1 f), BT st A RS I e R i, 5T,
ToRERE. ROR. TEREE, Tom IR T U
iR 2, 454 SBIT 10752-2012 S4B 40k T
MEARAEF S T IRPRES I FE - L8 E M I 25
TN

Fr et LA % iRk (105°C, 30 min) -3 E k&
FEBT ses (34100 B 57 )

HNEG AL LR E M, BHREEETT.
1 HiXDREFRMMERR
Table 1 Cultivar names and producing regions of potato samples used in this study
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Table 2 Moisture, crude protein, crude fiber, crude fat, starch, and ash contents of potato flours from 22 potato cultivars (g/100 g DW)

sl Ko HEEG FLLT ¢ HELRE B * L0 T
—s4 45749.11" 9.5340.10f 2.8240.01° 1.4540.21%" 64.6540.38%f 5.14:40.23%
®ra 6.6640.02° 6.5740.08' 2.3240.04° 1.5540.35%" 60.3742.679" 6.2040.05°
Bk 6.1440.12 8.9520.06¢ 1.7640.01°0 1.8540.07% 66.36+1.15°%f 4.9440.01%

Fhme 6224017 7.9340.05" 2.8620.01° 2.9040.14° 68.7042.03%¢ 5.5040.22°
H%6%5  4.0920.10° 6.7840.04/ 1.9040.16% 1.5540.07%" 72.4040.68° 5.5640.07°
#%9%  6.0320.03 7.3140.03' 2.8440.06° 1.5540.21%" 70.10:4.09% 5.2130.01°
K 6.9440.13° 7.1430.09' 1.3140.11' 2.1020.28% 69.094,53%* 4,680,197
2 4R 5.9340.02% 9.6740.02 1.8240.03 1.5040.00" 58.3543.15" 485021
%35 2.54:40,04' 10.6240.21% 1.9140.01% 4.2640.12° 64.8143.15% 3:8820.02"
%65  4.0520.03¢ 11.0246.02° 1.8940.01% 4704014 58.9142.93" 4,499,239
®E7TS 4382002 8.0920.01" 1.7640.12°¢ 4.7020.14° 63.70+4.80° 4.0920.01M
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Fig.1 Images of potato-wheat composite steamed bread from 22

potato cultivars
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Table 3 Aspect ratio and specific volume of potato-wheat

composite steamed bread from 22 potato cultivars

suAf apESd FeARARI(mL/g)
— &4 0.6740.009 2.3640.03°
®ia 0.7540.00° 2.1140.10%
k% 0.7349.00° 1.9940.01°
o e 0.5340.004 2.0249,05%
+¥ 65 0.53:40.004 2.1340.04%
+¥ 9% 0.660.00" 2.3940.02°
KGi# 0.6840.00° 21640.03°
2 A 0.7040.01° 2.0840,04°®
WE 35 0.7040.00° 1.9940.12°"
®E 65 0.80=9.00°% 2.4740.07°
WET5 0.7640.00° 2:1140.09%
R R 0.7240.00% 1.9940.01°"
¥ 35 0.630.00' 1.92:40.05%
R AL 0.630.00’ 1.99:40.00°"
EA 0.7040.01° 2.1140.04%
¥ 95 0.6340.00 1.82:40.03°
A 0.6940.00 1.9440.04
A 0.64:0.00" 1.9840.04°"
¥ 135 0.6540.01' 2.0740.01%%
¥ 16 % 0.7246.01¢ 1.5640.07"
5 — 0.6940.00 2.02:40.07%f
AN 0.7049.01° 2.0640.10°*
A 0.6440.06" 2.9540.18*

E: FERRATRANASEMREF (p<0.05) .
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Fig.2 Pore cell of potato-wheat composite steamed bread from

22 potato cultivars
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Table 4 Pore characteristics of potato-wheat composite steamed

bread from 22 potato cultivars

B, AILEE ALK ® AIFH

At /(Cellslcm?) BAEY% K mm?
— 54 29.650.11¢ 38.100.11° 2.54
YA 26.3440.07%" 33.6040.06 2.54
k% 24.029.08¢ 30.5049.03' 2.54
HBHE  26.4640.07 32.0040.06' 2.54
F¥6% 26264010 35.00=0.14 2.54
%95  334340.11° 39.0040.07% 2.54
KGiE 33514008 34.5040.13° 2.54
2 4R 20.5240.16° 32.704.16° 2.54
%E 3% 21.2040.14° 32.2040.041 2.54
E 65  23.8140.06' 36.1040.13° 2.54
WE 75 25944007 32.3020.10" 2.54
wE 25 258940.06 32.0040.03' 2.54
E 3L 236240117 28.900.16™ 2.54
vE 55 21.4540.06 29.3040.10™ 2.54
wE 75 26.2540.08" 32.5040.08%" 2.54
vE 95 245940.08 27.1020.06 2.54
$E 105 31.194.11° 29.100.10™ 2.54
$E 115 225540.07° 28.800.16° 2.54
wE 135 275340.10' 31.7040.11 2.54
vE 165  21.0140.08 27.40=9.10° 2.54
ZAH—%  29.1540.10° 32.4040.11" 2.54
¥ 23.3440.07" 32:2040.13! 2.54
PR E 441240122 32.4029.29" 2.51

E: FEARATERFEAASEREZRF (p<0.05) .
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REPE CHBsE 2 L 3 L LUARAREE) Z A1 5C & 5 Scanlon
S5 N 2001 PRI AT SRR PR 2 (R DR R A A —
@,

T4 /N B SR 5 R 2R 1 (r=0.156001,
p=0.4881) & EIEAHKL, SIEH (r=-0.44870,
p=0.0362) FIFHL 4 (r=-0.23155, p=0.2998) &5
koS, SHAEMT (r=0.07006, p=0.7567) AFl/K4>
(r=-0.01157, p=0.9592) IFHIMEAR N, B -/NE
ST SRR B B R 2P R R 5 | 2, T Y
ARGERIIFRE . U A BREE AR K 2T 4K P
S K RE A P2,

®5 2 NEMERE-NLZEREIHBMST

Table 5:Texture profile of potato-wheat composite steamed bread from 22 potato cultivars

AP AR FH AL FhA-H PR =) Atk
—B4 42.1440.24™ 1.0040.00° 0.49+0.019 20.830.15% 20.830.15™ 0.3920.00"
®ra 69.6740.14% 1.0040.00° 0.5340.00% 37.0320.14° 37.0340.14% 0.46.00™
Bk 58.5540.14° 1.0040.00° 0.52:40,01°f 30.5440.14> 30.5440.14° 0.4620,020%

® L e 31.5840.30° 0.9640.06° 0.5240.01%1 16.3240.12° 15.6841.02" 0.4246.00°
FZ6% 42.3020.40™ 1.0026.00% 0.5429,02% 22.7240,54%% 22.7240 54 0.4120.01°
5£9% 41.5940.42" 1.0046.00° 0.52:40.027% 21.6640.42% 21.6640.42' 0.4240.01%
PicP 41.8820.28™ 1.0020.00° 0.550.03 22.9140.42°%¢ 22.9140.42 0.4740.03™
2 4R 55.8440.04° 1.0020.00° 0.5140.00% 28.4620.21* 28.460.21% 0.4540.01°%
BTR
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#EHELER
¥ 3= 56.2140.14° 1.0040.00° 0.5040.00° 27.9140.14% 27.9140.14° 0.4140.00%"
hE 6% 56.5940.42' 1.0040.00° 0.5140.00%9 25.1740.06% 25.1740.06' 0.4420.00°
WE 75 49.3940.51' 1.006.00°? 0.5140.00%9 25.1840.03 25.1840.03' 0.450.01%
A 56.5440.03° 1.0040.00° 0.5040.019 28.090.33¢ 28.09:4).33%f 0.4020.019"
¥ 3E 57.7440.15° 1.0040.00° 0.54:40.00% 31.5344).38% 31.534).38° 0.4840.00°
tE 55 60.660.42° 1.0040.00° 0.5246).00 31.4840.36™ 31.4840.36° 0.4540.00°*
TE 75 45.6040.51' 1.0040.00° 0.52:46,00%f 23.56:4),08°¢ 23.564.08! 0.4016.01%"
t¥E 95 52.46:4).319 1.0040.00° 0.5440.00® 27.3946).15¢ 27.3946).15™ 0.50=0.00°
F¥E 10 % 46.8040.27" 1.0040.00° 0.5440.00%° 25.0746.20% 25.0740.20' 0.45:40.00°
tE 115 49.1340.25' 1.0040.00° 0.5246.007 25.9746).23% 25.9740.23" 0:45:6.00b°®
t¥ 13 % 54.2146).28' 1.0040.00° 0.5140.00% 27.3540).46™ 27.3540.46™ 0.4540.00°%
w3 16 5 56.5240.59° 1.000.00° 0.50=6.00 28.7440.17° 28.7440.17¢ 0.4146.00%"
kH—F 51.3540.43" 1.0040.00° 0.53:0.00%c 27.1640.22% 27.1640.22° 0.4740.00°
AR 47.6240.37) 1.0040.00° 0.5240.00%" 24.59=6,51 24,5940 51" 0.4546),01°%
L F AN 17.4341.70° 1.006.00% 0.5640.02 230.90425.722 9.9640.57° 0.5340.042
i FERRATLFMAREMRZR (p<0.05) .
3 [4] EAEWTE &2 7S PELSRESVEESEY
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