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Effects of Drying Methods on Drying Characteristics, Quality and
Microstructure of Xinjiang Instant Dough Slice in Soup

FU Wengian, BAI Yujia®, WANG Kaisheng, FENG Zuoshan", LIU Yuming, HUANG Tingting

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract: The dough slice was cooked by steam microwave, the influences of microwave drying (MD), hot air drying
(HD), microwave-hot air combined drying (MD-HAD), microwave-vacuum combined drying (MVD) and vacuum-freeze
combined drying (VD-FD) on the drying characteristics, shear force, boiling characteristics, microstructure and organoleptic
evaluation of the dough slice were researched. The results indicated that the water loss rate of the dough slice was
MVD>MD>MD-HAD>HD, and the drying of the dough slice of MVD was completed in only 30 min under the conditions
of minimum power, maximum load and vacuum degree. According to the shear force and boiling characteristics, MD was a
better drying method, and the rehydration time was only 359.667 s. According to the microstructure, the quality of the
dough slice was as following: VD-FD>MD>MVD>HD>MD-HAD. The cross section of MD dough slice had more and
larger voids, which was favorable for shortening the rehydration time. The cross section of VD-FD dough slice had less
voids, the size was uniform, and the distribution was uniform. According to the comprehensive sensory evaluation, the
palatability, toughness, viscosity and comprehensive sensory score of MD dough slice are relatively high, indicating its
good quality.

Key words: dough slice in soup; drying method; drying characteristics; shear stress; boiling characteristics; microstructure;

organoleptic evaluation
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5 W, B 1~1.5 mm JEAG T, FH E 1 ERCRE: e
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1.2.2.2 fUE T4 #00E T8 (Microwave drying,
MD), 4 ZE VA LS P T R P E SR T H 8 HL
T E Y= 100 g, TR 350, 450, 550, 650,
750 Wi BT ERTIE Sy 550 W, 258 60, 80,
100. 120, 140 g, #EITAE ) TRAA i 37
IKFR | FHRIIKIE R S PGy BRI
1.2.2.3 G-I A T8 S-S T
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1.2.4.1 mA YIS ME B S g 24T RO
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Table 1 Sensory evaluation indexes and standards of dough
slice
e WARiE SHET)
G, BIEETLA, WIS, SRR
BF 8.5~1000; BIFREIYS), HE, e )6~8.475 10
EIFEALE, Wk, KR, SEEB2E1~5.90
RIEOCH, it %, LIS .5~1051;
EURINAN REDCIHSSHITEMEL, 7P IPMke~8.401; 10

LTRSS ARG B, 9K 1~5.95)
3 g IR 9 BESE P 17~2048 5
Ji) (R B R4 12~16.94%; K THml AR 1~11.9%) 0

e UATBC, A AE21-2S S U, HitE—
F15~20.95%; TLIBI2N 2%, H4E/ N ~14.95) 3

Bk NELVEAE 1, NG 21~2545; MHIG I 11, R K2

15~20.94; RHEIT, BBk F 1~14.95% 2
.y PRSI 4.3~54%; FUBRIEIE3~4.24%;
e SRR 1-2.95 5
. HATERL3~500; TTRW3~4.245; A 50k
ik 1~2.9%% 3
By 100
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2 FERE
2.1 ARTFEA RN E R TR
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a
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Fig.1 The change of dry base moisture content, water loss rate
with hot air drying temperature and the effect of drying
temperature on sensory score of dough slice
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IR , PRI R X T e e B B 3Ry
FEA

2.1.2 T (MD) X T ATt a2

2.1.2.1 fhiERxT I A oK As b sem anfx 2a
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TR fEE (M EEL2 g), Irds TEEE s 45,
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R ESOIT PR AER i S
Fig.2 The change of dry base moisture content and drying rate
of flour with microwave power and the effect of microwave
power on sensory score of dough slice
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40. 35, 30, 25 min, I A A9 385 7K SR BT ) 3=
PR 2SR R, B8 KA A1) e b i A
TR A TE U, e AT M T4 NI A
AE, R REAL AL o FREE, BT (B T e AH B4l
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B, PR 550 WO, T R E PR B, B
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AU/ NS R, BT FH IR TRl AR X e . Al oo
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s
#
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b _
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t;i' 20} —— FHE140 g
:? 1.5t

1.0}

05}

00 L 1 I 1 J

0 10 20 30 40 50
AHIE] (min)
c HPrite0 g
HYtid0g S~ HrHEso g

\\ ‘\\f’/
HYE120 ¢ 100 g
B3 R T IS KR KRG R BT A 8 & i AR K
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Fig.3 The change of dry base moisture content and water loss

rate with the loading quantity and the effect of loading quantity
on sensory score of dough slice
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3 45l —=— FT K 3030 g/g
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® s
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5 1 1 1 1
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g —— TSR 018 g/g
530
251
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1 L
0 L
0 10 20 30 40
AtIE] (min)
c T £ 7K %030 g/g
94
ISR 7 & S L TSR
0.18g/g \«\0.27 glg

e

HFHEA7KE0.21 g/g T I7K#0.24 g/g
4 TR AT RS /KRR R AR BT T 5 /KR 2
A BT B B KR e B A3 RS
Fig.4 The change of dry base moisture content and water loss
rate with the pre-drying moisture content and the influence of
pre-drying moisture content on sensory score of dough slice
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a 35r —=— TPREHE3S Wig

—o— TIREEAS W/g

07 —a TRELESS Wg

BT —v— TR E6.5 W/g

Pt —o— UIREET.S Wig
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Fig.5 The change of dry base moisture content and water loss
drying rate with microwave density and the effect of microwave
density on sensory score of dough slice
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Table 2 Influence of five drying methods on texture and cooking characteristics of dough slice
FHIr X A (g.s) HRE(g) ZhEE(g.s) FEfEME (g.s) K] (s) MK FEE(%) ZEEPR (%)
HD 1407.12+54.27° 261.052+6.84° —5.457+1.63° 45.057+3.05° 447.33£14.15° 115.91£1.38° 8.55+0.02°
MD-HAD 1226.79+27.96° 224.818+8.04" —4.992+0.60° 26.231+2.91° 344.3242.52° 124.69+7.19¢ 6.20+0.07°
MD 1119.165+32.23* 350.286+9.46" —3.127+0.17° 51.825+1.38° 359.67+5.51° 142.7343.04¢ 6.41+0.08°
MVD 2237.684+86.64¢ 787.55+47.22° —7.687+0.35% 74.017+0.74¢ 412.67+2.52° 102.49+1.92° 7.02+0.01°¢
VD-FD 1029.03+61.33? 322.587+7.29" —2.417+0.09¢ 46.427+2.75° 431.67+1.53¢ 147.70+2.41¢ 7.48+0.05¢
i SRR NG iR 22 53 . P<0.05,
3R U KRR A AR DGR S
Table 3 Correlation analysis of the shear force and cooking characteristics of dough slice
MR [0 i S Jet: 5K b ] WK e E BRI
MEL RGP 1
(2053 0.885" 1
B -0.901" —0.647" 1
i JEt: 0.742" 0.905" -0.453 1
K [h] 0.231 0.185 —0.115 0.385 1
WK EL -0.861" —0.574" 0.980" —0.408 -0.191 1
BB 0.083 -0.077 —0.104 0.153 0.920" -0.212 1

T #*+RIRTE0.0 17K ORI _E W A5G *37R7E0.05 7K F- CBU ) b i A1
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