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Abstract: The efficiency of traditional maize drying is low and the quality of dried maize kernel is not
good. Maize will be damaged during processing. Natural drying, hot-air drying and hot-air — vacuum
combined drying of maize kernel were carried out, and the mechanical properties and apparent
morphology of maize kernel dried by three methods were investigated. The test results of mechanical
properties showed that the maize kernel dried by 50°C hot-air + 45°C vacuum had the largest deformation.
In hot-air drying, the creep curve of maize kernel dried at 65°C was the highest, and that of maize
kernels dried at 75°C was the lowest. Among three drying methods, the stress achieved by the stress
relaxation curve of natural drying was the largest, and its value was 0. 045 5 MPa. In compound drying,
the stress achieved by the stress relaxation curve of 50°C hot- air + 65°C vacuum was the largest, and its
value was 0. 041 4 MPa. The three-element Maxwell model could fit the stress relaxation test results well,
and the coefficients of determination were all above 0.977. Both the storage modulus ( G') and loss
modulus ( G") of maize kernel were increased with the increase of frequency. The storage modulus was
greater than loss modulus, and the dominant position was occupied by elasticity. The elasticity of dried
maize kernel was greater than its viscosity. The results of the apparent morphology test showed that the
starch granules in maize kernels dried at high temperature were relatively drier and shriveled, while those
in maize kernels dried at low temperature were rounder and plumper. At the same temperature, the starch
granules dried by compound process were plumper than those dried by hot-air. The quality of the maize
kernel dried by compound process was better. The maize kernel structure exhibited A-type crystalline
pattern. The characteristic peaks of maize kernel dried by hot-air appeared at about 13.7°, 15.7°,
16.4° and 21.5° (26). Among them, single peaks appeared at 13.7° and 21.5°, and double peaks
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appeared at 15.7° and 16.4°. In compound drying, only 50°C hot-air + 55°C vacuum and 50°C hot-air +

65°C vacuum were basically the same as natural drying. Their characteristic maize peaks appeared at
about 14.8°, 16.9°, 17.8° and 22.8° (26). The mechanical properties of maize kernel dried by

hot-air — vacuum compound process could provide an experimental basis for the development of maize

processing and storage related equipment.
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Fig.1 Strain as function of time for maize kernels dried by nature, hot-air — vacuum and hot-air
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Fig.4  Variation of storage modulus, loss modulus and tand as function of frequency for maize kernels dried

by different methods
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Fig.5 SEM microphotographs of cut section of maize kernels dried by different methods (silty endosperm)

HUE

MBS FTLAE 3 o BOUR L, A 2R TR &
oK HR B UKL (L A BR R 2 s T R R
35°C I, JE B PR B e T BR L, B2 A AR X D o FAORL
TR S T T, il i K b 3k
R P AR T e 1 e O 150 0 A T o 3R 3 A [
A B0 T, 23 M8 19 K o 3 A KL EL B X A
(1 S g A o 3R PR Ry S R R e U
MRPEAT TR T 3%, o TRk, oK Y b 3 A
Ky T AFE AR B IR R 28 K o TR A IR X oK
4 by SR WA /0N o TR T BROXT 48 bl T KRG Bk
BOA B, 2R B B TR I ROR T 2w R,
T oy 2 5 M) TR A il o TR M, B2 TR A oK
ah TR U o NI 6 AT DL 0 T O L , B i
JETHRT, i TR K FERY ORI B R 1S T . it
HER IR, T K SR AR BB, T Ry UL 2 TR R, UKL T B
MMIAL 8 2% o TR IR TR, T oK R IR B, TE #

R A7 BRI, THURE ¢ Ry 1
2.5 XHEMTHERDIH

B7 BT 8 AT BRME S TN EX
X St E. WEIHR AT LR |, Bk 4 RIS
S ATEEEE . H AR TR RO RRAE I K 2 H B AR
14.9° 17.0° 17.8°.22.6°(20) , H , 7E 14.9°F
22.6°H B EAIE  E 17. 0°F 17. 8° 4 B XL U . #4 R
TR EOKRFRAEUE K29 1 BLAE 13.7° 15, 7° (16. 4°
21.5°(20), Hp, 76 13.7° 1 21.5° 1 B 3A 04, 7
15. 7°1 16. 4° B W& . & & T4, 35 .45 .75C
BL2S T B 09 R4 08 R 24 B 13.9° 15, 9° 16. 8°
21.9°(20) , {HE 55°C H1 65°C H.25 T4 1Y FRAF 1
2 PLAE 14. 8°.16.9° 17.8° .22.8°(20) ,ix 5 H 4R
TR RAEAR — B, A, BT P K S oK
TER AT ST R B AT X R R R T A T R AL
d bR R (R T 70% ) .



B

481

() TSCHR,
6

(b) SOCHR+45CLLZS

-

N
v al

% B
(k) AT

AT 5T 48 ) 3 KRR BT T 4140 L T S OB AT (S R EL )

Fig. 6 SEM microphotographs of cut section of maize kernels dried by different methods (horny endosperm)
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Fig.7 X-ray diffraction patterns of maize kernels dried by different methods
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