FOOD & MACHINERY

DOI1:10.13652/.spjx.1003.5788.2023.80418

=RTINERK TR F

FAOEE2H BE 2638 | 2024 £ 2 A | RRSHM

[ X &% ] 1003-5788(2024)02-0139-07

an T Y 32

Study of quality changes in high moisture wheat after hot air drying
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Abstract: Objective: To study the effects of different drying

processes on the quality of high moisture wheat. Methods:

Investigates the changes of wheat quality under different drying

processes in three dimensions: appearance quality, nutritional

quality and processing quality. Three indicators, namely colour,
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wet gluten content and drying rate, were selected as response
values and combined with response surface analysis to predict the
optimal drying process for high moisture wheat. Results: Drying
temperature was the main influencing factor. As the temperature
increased, the colour of the wheat deepened, the crude protein
content decreased, the wet gluten content decreased, the water
absorption of the dough increased, the formation time increased,
the stabilization time increased, the degree of weakness
decreased, the flour quality index under increased, The wheat
skin changed from a small raised rectangle to a small sunken pit,
and the internal starch granules changed from a smooth round or
oval shape to a rough irregular shape. The optimal processing
conditions of the response surface were drying temperature
45 °C . wind speed 0.94 m/s. tempering time 30.4 min. The
colour L * 58.811, the wet gluten content of 27.292%. the
drying rate of 8.146 X 10 2% /min and the comprehensive score
of 0.613 were obtained with this parameter. Conclusion: The
study proved that the optimization of the hot air drying process
improved the post-drying quality of wheat to some extent on the
basis of ensuring the drying efficiency.

Keywords: high moisture wheat; hot air drying; drying efficiency
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Figure 1 Variation of drying rate under different drying conditions
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Figure 2 Variation of colour difference under different drying conditions

141



142

iz 5 @R # STORAGE TRANSPORTATION & PRESERVATION

e R GRE S 1N (N A BU R E 2 N NN
DT T AR I ] GBS T T R I ) SR % N 2 1 Y BT
RO . B 5 N ] g N N L R S R s
a0 ETE R E AR TG R Bl ik 23/
2 RFRLN AP K O3 4 TR B 4 — EFRE LARIE T TS
sl B 5 Bt 3 2 900 6T 8] B9 3 R, /N 22 B A 4R R B B
32 1R B S 0 T R I ] A R, M T T MR AR
A5 L L A FEAL, 5 Pham 48P0 (9 B 58 4516 — 30

2.3 FRIZXDEEFRRHBZM
231 NEMEASGE MK 3EM,NEZEARS

AR TG T REARER 1% ~12%. A HHEALH
OU-E SRR SISO ik A sies SR ITE S A INCCE S
TR 40 CTHE X 60 °C L HLE & i 1 11.20 %8
D 11,03 % o 3 2 PR 48 5 B v 3R R 1 T RK 43 1L
R /NE R I & A AR Ak, B AR R 3 ORUTR B N AR
FAAE /N 22 A AR AR AR AR B, M TTT 3 B0 S R R
figt =, A THRNENE R HEASEE TR
BOM TR R 0.6 m/s B HLE A &KLY, YT
PR 1.4 m/s BF LA 18 010,99 %6, HoAth KU 22
MEHLEE 4 2 0 W Mk 25 . B 2 R 5 I RD A B R
AR P T AR B A B 2 2% S AR S 4
ANE TR EARE AT H4, FmED
MR ER BEEMFAN TR ZEHRRET, Lk
it 2% 3 B [ %) SE 4 T AR A, DA Sk 3 2o 8 19 2 U5 ) 1) i 1%
HE LT REAX 10 T 1

BE 2688 | 2024 £ 2 B | RSG5V

S LA TR A NX K40 CHAT R T N 3R
B G5 F S 8 B AT . LR R AR L 5 1 P TR
AR 360 CHR TR /N 22 36 Jz 25 00 50 S0 AR L S LA 3% Wi
AL /NRE TG AR S5 40, B /NPR . XOR B Ch TR E T
R s /INFE R R R A A DT i) D T4 B T 450 O B 1
TR BN T /INZE 3R B 2 TR I 0 AR A AR A L L,
KGR IR /N2 AR R B 2R 0 RR S5 4 , T
0 A B 25 2R IR 5 A R, 3 Y A ORI
TR G5 K 22 A L L3 b Wk 2 1 2806 T 540 C UK TR
Ab B /0N 22 RS U S UE A AURL 1 2, HL I R UKL AZ /)N
FM A FECH AT VRS 560 C B RUAL IS 1 /N2 9 3
S50 55 R I 0 R 2 6 R 4 0 T R BURL AR b G UKL
N T 5 000 530 T o A (B S B — R B DR, L T AR
B XA T R E B R R kR A AR A
PG
24 FHRIEZXNEMIHRHZNE
241 NEREM AR BB S AR RE TR T
JINZE VLTI A7 & B AR M 25 R (P<€0.05) ., 40~50 C
A, /0N 22 0 1 A A e G R MR AR A, HLA AR R A E B
B T R4 PR AT A /N A7 6 A 0 B 2 TR R B > 55 °C
I 9 T A & R TR B (P <C0.05) , Al RE 42 o T 8 i
JiE e T BORR [ AR M /0N 22 DA A 55 ARV AL BT LA g
TE B/ S i TG A9 S BB T TR A7 . 5 SCTRC11, 28 T AF 5Y
GEREA -, THRAEMNNEBRGSERS —C¥
Wi, 0 XU A 0.8 m/s FHE % 1.0 m/s B, 1B 180 7 &

2.3.2 NEBGET BB A TELREW I NERE e BT R R TR X R RS K BT Y & E
ILST2 c d 1574 a b b b 152 b b be ¢ c
S 10F ] 5 S 10- 1] = 8 s
= = S 11.01
g 10.5 g 10.5 <
i £ 105) i £ 1057 = £ 105)
&1 < &1 < 41 €
I -2 I £ I 2
HE{ = | Ha{ b L P%E{ ° L
= :;; 1.5 = % 1.5 = ;a; 1.5
< 1.0r < 1.0r < 1.0r
2 5 ;
< 05F © 05F “ 05+
0.0 1 1 1 1 1 ] 0.0 1 1 1 1 1 ] 0.0 1 1 1 1 1 ]
35 40 45 50 55 60 04 06 08 10 12 14 0 15 30 45 60 75
TRLEE RS |
Temperature/ °C Wind speed/(m + s™) Tempering time/min

(a) MRESHEA SR

(b)) MGE- AL it

(c) GETRmEA] SR 5

TR [A] 2R 41 M) 22 5 .35 (P <C0.05)

A3

ARTREFT I EANEGS TR

Figure 3 Variation in crude protein content under different drying conditions
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Figure 4 Variation of microstructure under different drying conditions
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Variation in wet gluten content under different drying conditions
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Table 1 Flour quality characteristics parameters of doughs under different drying processes
THTE WK/ % B /min AERE]/min - $LE/FU RS

TR IE 40 C 64.5 1.46 1.30 136 28
TR B 45 °C 65.8 2.03 1.31 126 27
TR E 50 C 66.0 2.03 1.56 129 31
TR IE 55 C 66.8 2.05 2.01 123 32
TR IE 60 C 68.3 2.14 2.08 111 33
T X 0.6 m/s 66.0 1.48 1.22 140 27
T4 K 0.8 m/s 68.8 1.41 1.20 136 26
T XGHE 1.0 m/s 66.0 2.03 1.56 129 31
T XGHE 1.2 m/s 68.9 2.11 1.50 118 33

T RGE 1.4 m/s 69.0 2.37 2.00 112 38
ZZ R A 15 min 69.0 2.25 1.54 120 34
ZZJR I E] 30 min 65.8 2.03 1.56 129 31
L% HHHA] 45 min 64.4 2.25 1.54 118 33
ZZ IR A 60 min 65.0 2.55 1.40 124 33
ZZ R HFHA] 75 min 66.8 2.09 1.70 125 32
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4 —1 —1 0 9.541 56.287 9 26.1 0.271 5
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9 0 1 1 8.624 57.683 3 26.6 0.433 4
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12 0 —1 —1 7.611 57.153 3 27.5 0.312 8
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