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Effects of Hydrocolloids Coating Pretreatment on the Drying Kinetics
and Quality Attributes of Heat Pump Dried Scallop Adductors
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(School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255000, China)

Abstract: In order to improve the heat pump drying efficiency of scallop adductors and improve the quality of dried
products, the effects of low methoxy pectin (LMP) and chitosan (CTS) on drying kinetics and quality characteristics
(texture, rehydration rate, shrinkage rate, color) of scallop adductors were investigated. The results showed that moisture
content of scallop adductors was decreased with increasing drying time. The drying process of scallop adductors was in the
falling rate stage, and the drying process was controlled by internal water diffusion. The drying rate was increased by LMP
and CTS treatments. Compared with CK, LMP and CTS pretreatment could increase the effective water diffusion
coefficient by 11.08% and 26.73%, respectively. Compared with CK, LMP treatment reduced the shrinkage rare, total color
difference, hardness and toughness of scallop adductors, and improved the rehydration rate of dried products. CTS
treatment decreased shrinkage rate, and enhanced the rehydration rate, toughness and hardness, but showed no effect on
total color difference. Eight mathematical models were used to fit the drying kinetics data. The Midilli e al. was the most
suitable model to describe the drying process of scallop adductors. Hydrocolloid’s coating pretreatment has a significant
effect on improving the drying efficiency of scallop adductors during heat pump drying and enhancing the quality of dried
products. The findings provide theoretical basis and practical reference for heat pump drying of aquatic products.
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Table 1 Mathematical models of thin layer drying!"®

LA B Bk
Lewis MR=exp(—kt)
Page MR=exp(—kt")

Modified Page MR=exp(—kt)"

MR=a exp(—kt)
MR=a exp(—kt)+c
MR=aexp(—k,t)+bexp(—k;t)
Wang and singh MR=1+at+bt*
Midilli et al. MR=aexp(—kt")+bt
T MROAK A (TEEA9), a. by el k. ko ky« n¥ BRI 240,

Henderson and Pabis
Logarithmic

Two term model
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Fig.1 Effects of coating pretreatment on the drying curves of

scallop adductors during heat pump drying
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Table 2 Estimated parameters of mathematical models
) M SE
Bep iRl b R H AL
R X RMSE
CK k=0.208 0.772 0.0651 0.0769
Lewis LMP k=0.210 0.857 0.0364 0.0636
CTS k=0.264 0.855 0.0282 0.0635
CK k=0.296, n=0.621 0.989 0.0031 0.0176
Page LMP k=0.353, n=0.677 0.993 0.0019 0.0152
CTS k=0.409, n=0.688 0.985 0.0030 0.0022
CK k=0.346, n=0.696 0.988 0.0349 0.0591
Modified Page LMP k=0.321, n=0.734 0.993 0.0133 0.0408
CTS k=0.356, n=0.781 0.983 0.0286 0.0691
CK a=0.725, k=0.140 0.998 0.0006 0.0080
Henderson and Pabis LMP a=0.782, k=0.154 0.999 0.0004 0.0069
CTS a=0.775, k=0.193 0.997 0.0006 0.0103
CK a=0.254, k=0.149, c=0.019 0.997 0.0006 0.0082
Logarithmic LMP a=0.768, c=0.0194, k=0.162 0.999 0.0004 0.0071
CTS a=0.848, ¢=0.097, k=0.152 0.998 0.0003 0.0083
CK a=0.023, b=0.145, k;=0.703, k,;=0.140 0.998 0.0006 0.0089
Two term LMP a=30.200, b=8.599, k;=0.777, k,=0.153 0.999 0.0003 0.0070
CTS a=8.222, b=13.730, k,=0.775, k;=0.193 0.997 0.0006 0.0127
CK a=—0.180, b=0.009 0.705 0.0845 0.0919
Wang and Singh LMP a=—0.192, b=0.011 0.834 0.0419 0.0724
CTS a=—0.236, b=0.017 0.811 0.0369 0.0784
CK a=0.888, b=—0.009, k=0.308, n=0.590 0.999 0.0002 0.0046
Midilli et al. LMP a=0.025, b=-0.029, k =—3.366, n=—0.065 0.998 0.0005 0.0089
CTS a=0.963, b=—-0.025, k=0.374, n=0.475 0.999 0.0002 0.0066
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Fig.3 Comparison between experimental and predicted MR
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Table 3  Effect of coating pretreatments on the quality attributes of heat pump dried scallop adductors

by AE Sg (%) R; (%) #HE(N) EEE(N)
CK 22.63+0.12° 49.46+2.56" 113.86+0.44° 96.00+3.51° 3680.0+8.9°

LMP 17.80+1.02° 32.50+6.61° 122.62+0.97° 82.67+3.33° 3583.746.6°
CTS 22.19+0.03° 40.46+3.85" 118.61+0.79° 111.67+3.67° 3813.8+13.8"

TE: A=, A EA/ NG PR B 225 (P<0.05).
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