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Water sorption isotherms of powdered crude drugs and their starches were measured by a gravi-
metric method. The powder and the starch were prepared from the roots of Panax ginseng C.A.
Meyer (PG) and Panax notoginseng (Burk.) F.H. Chen (PN), the rhizomes of Pinellia ternata
(Thunb.) Breitenbach (PT) and Alisma orientale Juzepczuk (AQ), and the seed of Coix lacryma-
jobi Linné var. ma-yuen Stapf (CL). The Guggenheim-Anderson-de Boer equation was well appli-
cable to the water sorption isotherms. The optimum amount of water added to knead and to granu-
late the powders was approximately 2528 (w/w)%. The water contents of granules or globules
have to be determined on the basis of the isotherms at storage temperature and depend on the spe-
cies of powders. The water sorption capacity of starch is high at water activity less than approxi-
mately 0.5 and it is higher at lower temperatures. The results of Gibbs free energy indicate the
change in free energy of a water-starch solution formed by the water sorption was larger than that
of the water-powder solution; that is, starch is more hydrophilic than powder. The enthalpy sug-
gests water was sorbed endothermically on powders and exothermically on starches. The entropy
suggests freedom of water was decreased in the solution and that those of powder and starch were
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reversed.
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Table 1. Parameters of GAB equation fitted to water sorption data of starches and crude drugs.

Temperature Starch Crude drug
Sample °
(0 k Win ¢ k Wan c
PG 20 0.567 0.0971 8.18 0.784 0.0631 5.64
30 0.702 0.0601 2.37 0.751 0.0742 4.38
PN 20 0.629 0.0807 13.7 0.802 0.0505 241
30 0.640 0.0780 6.39% 0.750 0.0648 10.7
PT 20 0.648 0.0884 19.4 0.733 0.0852 2.84
30 0.612 0.0905 9.67 0.691 0.1050 2.08
AO 20 0.646 0.0872 14.1 0.763 0.0692 5.22
CL 20 0.525 0.1026 18.7 0.712 0.0783 6.78
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Table 2, Principal components of powdered crude drugs

(%).
Crude Crude Crude
Sample fiber protein fat Stareh
PG 4.3 132 1.3 10.6
PN 33 7.4 0.3 12.9
PT 0.9 5.4 0.4 6.0
AO 1.6 25.4 52 53
CL 1.3 15.4 10.7 6.0




22 J. Appl. Glycosci., Vol. 49, No. 1 (2002)

PT &, AO, CLCI6% ZXThHA.
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Table 3. Moisture content at water activity 1.00+£0.02.
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Fig. 1. Moisture sorption isotherms of powdered crude drugs and their starches at 20 °C.

PG, Panax ginseng; PN, Panax notoginseng; PT, Pinellia ternata; AO, Alisma orientale; CL., Coix
lacryma-jobi; C, isotherm of powdered crude drug; S, isotherm of crude drug starch; W, water content;

aw, water activity.
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Fig. 2. Moisture sorption isotherms of powdered crude
drugs at 20 and 30°C.

C-PG, powdered crude drg Panax ginseng, C-PN,
powdered crude drug Panax notoginseng; C-PT, pow-
dered crude drug Pinellia ternata; W, water content; aw,
water activity; O, data for 20°C; @, data for 30°C.
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Fig. 3. Moisture sorption isotherms of crude drug
starches at 20 and 30°C.

S-PG, Panax ginseng starch; S-PN, Panax notoginseng
starch; S-PT, Pinellia ternata starch; W, water content;
aw, water activity; O, data for 20°C; @, data for 30°C.
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Fig. 4. Dependence of Gibbs free energy values on water content for powdered crude drugs at 20°C.
C-PG, C-PN, C-PT described in Fig. 2; W, water content; &, W AGY; [, AG:s; A, AGS.
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Fig. 5. Dependence of Gibbs free energy values on water content for crude drugs starches at 20°C.
S-PG, S-PN, S-PT described in Fig. 3; W, water content; &, W AGa; O, AGS; A&, AGS,
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Fig. 6. Dependence of enthalpy values on water content for powdered crude drugs.
C-PG, C-PN, C-PT described in Fig. 2; W, water content; &, W AHS; 0, AHS; &, AHS
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Fig. 7. Dependence of enthalpy values on water content for crude drug starches.
S-PG, S-PN, S-PT described in Fig. 3; W, water content; &, W AHS; U, AHS, &, AHS,
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Fig. 8. Dependence of entropy values on water content for powdered crude drugs.
C-PG, C-PN, C-PT described in Fig. 2; W, water content; O,W ASS; U1, AST; &, ASS.
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Fig. 9. Dependence of entropy values on water content for crude drug starches.
S-PG, S-PN, S-PT described in Fig. 3; W, water content; <, W AS&; [, ASS, &, ASS.
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	ronbun121214-3_ページ_4
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