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Abstract: The moisture somption characteristics of rapeseed (Brassica napus) affectthe storage quality of the crop and the techniques used
in harvesting and storage. To provide a technical basis for the harvesting, storage; and management of rapeseed, this paper experimentally
studied the moisture sorption characteristics of rapeseed at 0~30 °‘C and relative humidity of 32%~38%, and compared the applicability of
seven mathematical models in the moisture somption process of rapeseeds. The results showed that temperature and relative humidity were the
main factors affecting the moisture sorption of rapeseed. With increasing temperature, the time needed for sorption equilibrium decreased, and
with increasing relative humidity the equilibrium moisture content and time needed for sorption equilibrium increased. The net isosteric heat of
rapeseed sorption exponentially decressed with increasing equilibrium moisture content. The Peleg model was considered to be the best
mathematical model in describing the moisture sorption characteristics of rapeseed, with a correlation coefficient of 0.999, Chi-square value of
0.154, and root mean square emror of 0.160. With increasing temperature, the critical relative humidity of rapeseed increased, and it is therefore
considered that the, critical relative humidity could be effectively decreased by decreasing the storage temperature. With the increase of
equilibrium moisture content, the netisosteric heat of sorption of rapeseed exp onentially decreased.

Key words: rapeseed (Brassica napus); moisture sorption characteristics; mathematical model; critical relative humidity ; net isosteric heat
of sorption

TSR R T T 28 = M I R 28— KB o K 30%w.b.), Wfs A IRMERE ], AN AbEE Bl B Y,
U5, 2012 FFEABRIHSEAT = BIA 6.48><10° kgltl, TR 2 W5 SECUMER R T RIS TR FFAR B4, 52m i
b S St e Sy NI SR NI ES P e ¥ S B et e S SERF Atk it IR IR 2R %, IR . & /KR FOAE %
Fr=IX, P AR B2 54 E 1) 70%, DARME H VR E RS AR B, R LR P sl JH SRR P A it 4%

WA E 2 R PR Sk 2R (15%~ B8, SRR (R R S R (21%~24%), FHXT
WeFS EEA: 2014-03-18 TR FARANEEHR G, HIRESS. M
£ETH: EREARNEESANAE (31301575); BRHREERRE ST R, RS 5 IR B R0, Sl B K 2R
HSTE (CSTC012, JJAB0027) SPHTARCRE (BKIEE) 2 I8 R IR IR
fEEEN: H% (9, &, BIEE, Mehe: R SRS ReE LR, BRI BRI R . I TR
EEE: S (19739, B, W, 8%, HEam: RURGTE TR SRR PT DGRBS K 7 IR EAE . vkl

30



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.10

T AR, S L 2N LR AEE G R,
R R FR R (R o B [ P A2 25 At
FENRER ST | VP2 BT 400 Bl 2206 (MR R R
H5E Y SR ik AR 7 il R I R AR, a0 BET
( Brunauer , Emett, and Teller ) #&% % . GAB
(Guggenhein, Anderson, and de Boer) 7. Oswin
MR Halsey 17 | Peleg #iA1%%, F7Esbrn R 13
BB IERA, (HIX LSRRG &, T
X E VAR PREI E SRR B AT iR
FRURE X EES H I Ry SN R R IR (s, B T
7 FRECEE AR H AR e R S M, d
Tt SIS T AT B H WA IS 1A BB,
NI Ay H 30 Y s SR S ik 12 R R IRt

1 MREREE

11

1.1.1 A5

H WA SRR O ERTT ISR TAE O 3Rk, A
Tk, EOREURENE. GEEAD . 98%IKIRIRIE T
HRNAMTAHRAT . TRds . CRIBIERAFIR I
Mm%,
112 FEMHF XL

DHG-9140A AY i #AE iR S T-1FE, A7
LI WA AR AT ; BC-2 AU ETERIes , KEH
KB F 2515 BR A 71 DHS-250 fEE fEWg SEG A6 ,
MR S AR A F] s AB2204L Y KT,
[EEER IR

12 F&%

1.21 & KFEfA3TE R
TSEFHIE S KR 7.76%d b, , 8 i 27 X5
PAF. WR4E CHEIDRD MIERYIEENE) (GBIT
14489.1-2008). Wll5E &7k Z:10,
F=N EHIAERHEE AR RRELS RS R
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Fig.1 Moisture sorption curve at 0 'C
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Fig.2 Moisture sorption curve at 10 ‘C
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Fig.3 Moisture sorption curve at 20 C
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Table 2 Equilibrium moisture content of rapeseed at different
water activity level
B 54K 2 %d.b.
I'C =032 ¢=042 =058 =072 ¢=0.88
0 10.99 11.26 13.91 17.46 2311
10 10.81 11.71 13.35 17.66 26.48
20 11.00 11.27 12.98 13.48 25.61

30 11.19 13.00 14.08 16.35 27.08
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Fig.5 Sorption isotherms for rapeseed
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Table 3 Mathematical models related to the moisture sorption

characteristics of rapeseed and their fitted results

e A S S MAIEH
T=0°C T=10°C T=20C T=30°C -+
1GAB: M, = ABCa,,
(1-ca,)-(L-Ca, +BCa,)
A 276259 41.600 58798  203.009 4
B 1.759 1.847 1.618 1.002 #
C 0.052 0.325 0.241 0.124 -
R’ 0.899 0.889 0.703 0.801 0.823
x’ 5.190 9147 22104 15749  13.048
RMSE  1.441 1.913 2.973 2.510 2.209
2 Modified BET: M, = 2w
1-Ba,
A 29.991 .~ 23791 22513  26.516 -
B 0231 0.180 0.147 0.059 -
R 0.914 0.884 0.700 0.802 0.825
7 2.935 6.386  14.896  10.442  8.665
RMSE  1.327 1.957 2.990 2.503 2.194
3Peleg: M, =Aa, )® +C(a,)°
A 3369 11592  14.694  17.366 -
B -0.783  0.069 0.268 0.369 -
C 24781 26330 210.136  49.061 -
D 1.927 4397 22787  12.049 -
R 1.000 0.999 0.998 0.999 0.999
z 0.011 0.111 0.259 0.236 0.154

RMSE  0.046 0.149 0.227 0.217 0.160
4 White and Eiring: .= 1
A+ Ba,,
A 0.124 0.134 0.149 0.129 -
B -0.092  -0.109  -0123  -0.104 -
R? 0.996 0.991 0.899 0.956 0.961
7’ 0.153 0.479 5.025 2.329 1.997
RMSE  0.303 0.536 1.736 1.182 0.939
5 Halsey : M =[_AJB
¢ Tin(a,)
A 264657.767 72767.851 57527.756 105196.991 -
B 0.353 0.430 0.436 0.414 .
R’ 0.990 0.994 0.922 0.973 0.970
Ve 0.338 0.309 3.886 1.426 1.490
RMSE  0.451 0.430 1.527 0.925 0.833
6 Modified Halsey: ¢, _ [_ exp(A+ CT)]B
: In(a, )
A 2.549 0.849 3.372 8.525 -
B 0.354 0.430 0.436 0.414 -
C 0.016 0.017 0.007  -0.009 -
R’ 0.990 0.994 0.922 0.973 0.970
Ve 0.507 0.463 5.829 2.139 2.235
RMSE -~ 0.451 0.430 1.527 0.925 0.833
7 Modified Smith:
M, =(A+BT)-(C+DT)-lnl-a,)
A 3.896 3.054 3.140 3.996 -
B 0.014 0.012 0.011  -0.010 -
C 29.784 74802  56.880  74.621 -
D -0.082  -0232  -0.166  -0.217 -
R’ 0.994 0.985 0.885 0.952 0.954
7 0.613 2415  17.098  7.637 6.941
RMSE  0.350 0.695 1.849 1.236 1.033
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Fig.6 Effect of temperature on critical relative humidity
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equilibrium moisture content
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Table 4 Net isosteric heat of sorption of rapeseed

F-Fra K %% 3 988 #U(kIlkg)

F/%db. T=0C T=10'C T=20C T=30C
12 19290 1870.8  1601.4  2163.2
14 12464 13072 11245  1490.7
16 8539 9582  827.8  1079.7
18 6116 7286 6319 812.4
20 4538 5703  496.2 629.8
22 3464 4569 3988 500.3
24 2707 3732 3266 405.5
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