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Optical Properties of Carrot Slices during Infrared Drying

LIU Yuhui LI Tengxun WANG Xiangyou WEI Zhongcai
(School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255049, China)

Abstract; In order to reveal the optical properties of carrot slices during infrared drying, the appearance
quality of carrot slices during infrared drying was analyzed. The content of soluble solids in pulp and
cortex of carrot slices, the texture of pulp and cortex of carrot slices during drying were determined. The
surface reflectance spectrum, absorption spectrum and ultrastructure were analyzed. It was found that the
energy consumption per unit of material had linear negative correlation with the 5th power of absolute
temperature. The browning occurred when the moisture content was decreased to 20% , and the browning
degree of the infrared drying material was higher than that of the hot air drying material at the same
temperature. When it was dried at 60°C for 1.5 h, the hardness of the upper surface of the pulp was
higher than that of the lower surface, and the hardness of the lower surface of the cortex was higher than
that of the upper surface, which indicated that the moisture content of the upper surface of the cortex was
lower than that of the lower surface, and the moisture content of the upper surface of the pulp was higher
than that of the lower surface. The spectral curve of 350 ~2 500 nm showed that the reflectance of cortex
was higher than that of medulla in any wave band, and the difference was more obvious in the short wave
band. Scanning electron microscope images showed that the diameter of the pores in the medulla was
larger and the tortuosity was lower than that in the cortex, which was conducive to the transmission of
infrared rays to the deep layer. Transmission electron microscope images showed that the number of
particles in cortex was more than that in medulla. According to the scattering theory, short wave light had
Mie scattering, and long wave light had Rayleigh scattering in the cortex, short wave light had Rayleigh
scattering, and there was no Mie scattering in the medulla. The reflectance of the cross section with
porous surface was lower than that of the longitudinal section with dense surface.
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Tab.1 TPA index of carrot sample after infrared drying for 1.5 h

AR AL i/ g FMEFERL mm BERMEIEE (g°5) KitEFE 5L (g+s) HIERE/ (gomm) PRI PEIREL (g°s)
REHB - (15204.4 £319.8)"  (0.532 +0.173)" (0.723 £0.021)*  (10796.47 £202.30)* (5782.72 +139.50)*  (0.502 £0.041)*
BN R (13983.9 £295.9)" (0.540 0. 131)* (0.707 £0.018)* (10 190.75 £553.40)" (5481.13 £336.50)"  (0.485 £0.027)"
FREHERA (64459 £281.9)¢ (0.527 £0.210)™ (0.664 £0.021)"  (4251.48 £232.70)° (2650.59 +237.10)¢  (0.386 +0.013)"
RIZE TR (8921.1 £312.4)° (0.493 +0.205)" (0.718 £0.027)*  (6366.98 £322.54)" (3 151.63 £312.56)"  (0.461 +0.027)"

T« R SRS AN Rl B RoR 2 5 B3, Rl
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