U %% T & B4 £1H
- 96 - PACKAGING ENGINEERING 2023 4E 4 H

THR3t 2 MERE ( Castanea ) M+ & 5F R KK R ESHIF N

T, EEF, W, EF, BHESE, XEMK
( BT R2E {@EERAS TR, i 200093)

WE: B8 RKAREM TR, AR TRIBA IR K;REGH R, Fik ARETHY
FARRRFREALEMA, TR TEEALZ PAAKRKRE TR 2ANERT, 23N TEFRRR
B GRS L RO TAFF IR, KT E2X ALK (DSC), SRR 6K 5
AR, FHARIEIE S SR E st AT T AL R EEA LK B, R MEFHR 8 duF, Ky
HFH 49.51%% F 32.97%, A FFEM 7833% % E 85%; FRTHR 4 dot, RobdEH 41.24%% %
30.82%, KA FI 71.65%% £ 9.33%., FFKH5EZKT 30%HAUH F AT L5, DSC 94 &+,
Fid AP RE TR K, AR>S ERE TR AL LR/ SRR IBE . M IMEE
Fo kA2 RFEM A, MREGTELERS AL EH 8O%EE 7.9%, F RN TALKS ST W 81%%EE
2.7%. %% FHAMEAF RAMBENG TIRMRNE, BRAABERT, LA FEZKSEEHEYW,
IRt ey B A F Ry RELE FREE T X,

KER: RE; AMEANT; TRERME,; RAFHH; KoKRE

FESES: S375 MEFRIEED: A XE4HS: 1001-3563(2023)07-0096-08

DOI: 10.19554/j.cnki.1001-3563.2023.07.011

Effect of Drying on Germination and Moisture State of Two Species of
Chestnuts (Castanea)

KANG Han, GONG Zhi-yu, LIANG Fu, QIN Qian, LU Bi-yi, LIU Bao-lin

(School of Health Science and Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

ABSTRACT: The work aims to investigate the desiccation sensitivity of chestnut (castanea) seeds and study the effect of
drying process on the moisture state of the embryonic axis. Samples were wild chestnuts of castanea mollossoma and
castanea sequinii harvested in Henan Province. Two species of fresh chestnuts were rapidly dried with silica gel in airtight
containers at room temperature and the moisture content (MC) and the germination were determined after different drying
duration. Then, the embryonic axis was peeled off. Based on differential scanning calorimetry (DSC), the thermodynamic
characteristics of the embryonic axis were analyzed. Afterward, the proportions of freezable water and non-freezable wa-
ter were calculated as per MC and corresponding enthalpy of the embryonic axis. MC of C. mollossoma decreased from
49.51% to 32.97% after 8 days of drying, with a dropdown of germination from 78.33% to 8.5%. On the other hand, a
smooth descent in MC of C. sequinii was reflected from 41.24% to 30.82% after 4 days of drying, with a similar curve of
germination falling from 71.65% to 9.33%. Only a few seeds germinated when the MC was lower than 30%. According to
the analysis of DSC, as drying duration prolonged, the MC of embryonic axis kept decreasing significantly and was posi-

tively correlated with onset temperature, peak temperature, and enthalpy of crystallization/melting stage. The proportion of
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freezable moisture in embryonic axis substantially reduced from 89% to 7.9% in C. mollossoma and an analogous trend hap-

pened in C. sequinii from 81% to 2.7%. Both C. mollossoma and C. sequinii of wild chestnuts are obviously-changeable on de-

siccation sensitivity. They are also typically recalcitrant seeds with germination rate highly affected by MC. Besides, the ther-

mophysical parameters and moisture state of embryonic axis are also closely related to the degree of drying.
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Tab.1 Morphological characteristics of seeds of C. mollossoma and C. sequinii
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Fig.1 Moisture content and germination of C. mollossoma and C. sequinii
seeds for different drying time
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Fig.2 Thermograms of the embryonic axes of C. mollossoma and
C. sequinii seeds for different drying time
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Tab.2 Thermodynamic characteristics of the embryonic axes of C. mollossoma and C. sequinii

seeds for different drying time
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Fig.3 Ratio of freezable water to non-freeze water in embryonic axes of

C. mollossoma and C. sequinii seeds for different drying time
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