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Optimization of the Hot-air Drying Technical Parameters for Ginkgo Fruit

Based on Response Surface Methodology
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Abstract

The effects of drying temperature, material load and airflow rate on hot-air drying characteristics of
the moisture content and dehydrating rate of ginkgo fruit were investigated by applying self-made hot-air
drying online testing device. Drying temperature, material load and airflow rate were the influence
factors, and moisture content, dehydration rate, average energy consumption of drying process, protein
retention rate and sensory quality of dried ginkgo were the experimental indices, and the relationships
between the experimental indices and the influence factors were analyzed through the responsesurface
analysis method and sub-stepping method. The quadratic regression mathematical models that described
the relations between the experimental indices and the influence factors were established. The optimal
combination of technological parameters for drying materials was obtained through conducting a multi-
objective function optimization by function expected optimization. The hot air drying process of ginkgo is
mainly concentrated in constant-speed phase and decelerated phase, and the optimal parameters are as
follows : hot-air temperature of 68°C , airflow rate of 1. 15 m/s, and material load of 15. 58 kg/m’. Under
these conditions, the energy consumption is 11. 86 kW -h/kg, the dehydration rate is 9. 77% /h, protein
retention rate is 90. 30% and the sensory score is 8. 57. The results can provide a theoretical basis for
drying and industrialized production of ginkgo fruit.

Key words Ginkgo fruit, Hot-air drying, Parameters optimization, Mathematical model, Response
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Fig. 1 Schematic diagram of the drying testing device
LoPa 2 ORERT 33Nl 4 EBET S S R
BEvEm A 6 XBL 7. mEA PRz 8. A/ XL RS 9.l
JEE 7 X A A

L3.1 PElmikit

(1) B P ZR G « 0 HBOPR XU B R XU B e SR
AR B IR R TR A R TR S &
WRZ AR ER .

(2) ZRBERE 10 UHIE 32 i 5 - i iz ) Central
Composite Design E’»J':F'f[.‘éﬂﬁ'&iffﬁi/b\[m o PAFAJX
T RE PRR T BT DA R e Dy i e R R, BT K
FE T2 TR A A 1 BT PR A 56 M TR S D W)
RLE AT W 137 TR 14 3 A 3 o

FRRUI BE | B0 B2 DL R 2 38 1 7K P B G £
LUE- R

F1 RBEERKE

Tab.1 Levels of experimental factors
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Fig.2 Drying curves and dehydrating rate curves under

different temperatures
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Tab.3 Experimental design and results
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Tab.4 Anova for the regression response surface model
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