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A Study of Changes in Moisture Phase State of Tobacco Leaves
During Curing by Low Field Nuclear Magnetic Resonance

SONG Zhao-peng's WEI Shuo', HUANG Ke-jiu*,
WANG Dai-bin®, CHEN Shao-peng”?, WANG Zhen-zeng?®,
GUO Bao-yin*, JIANG Hou-long?, YANG Chao®

1. Tobacco College of Henan Agricultural University s Zhengzhou Henan 450002 , China ;
2. Chongqing Tobacco Company of China National Tobacco Corp, Chongging 400023, China

Abstract: In order to provide a theoretical basis for the optimization of curing process, moisture phase state
of tobacco leaves during curing was studied. The upper leaves of flue-cured tobacco were used as the test
material. The relaxation characteristics of tobacco leaves were detected during the curing process by the
low-field nuclear magnetic resonance iterative optimization method to investigate the change of the compo-
nents and content of moisture phase state in tobacco leaves by 10 thousand times and 100 thousand times of
iteration analysis. The results showed that the bound water, the immobilized water and the free water ob-
tained by the 100 thousand times of iteration gave a better description of the moisture phase state compo-
nents of the tobacco leaves. The free water content of tobacco leaves steadily decreased during curing. The
immobilized water increased significantly at 38 “C, and then decreased. The bound water increased obvi-
ously at 38 C, decreased during the period of 42~45 °C, and rapidly increased during the period of 48~
54 °C. In the process of dehydration of tobacco leaves during curing, free water, with larger mobility, was
firstly removed from the tobacco leaves, then the immobilized water was lost through changing into free
water, and the bound water was not easy to be removed for lack of liquidity. In conclusion, changes of
moisture phase in tobacco leaves during the curing process were analyzed in this study with nuclear mag-
netic resonance, which provided a method for rapidly detecting the moisture phase of tobacco leaves during
curing.

Key words: low field nuclear magnetic resonance; tobacco leaf; flue-curing; moisture phase
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