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Abstract

The edible portion of chestnut, Castenea crenata Sieb, et Zucc, were freeze-dried and subje-

cted to analysis of minerals, lipid classes and fatty acid composition by silicic acid column
chromatography and gas-liquid chromatography.

The results of analysis for the minerals in chestnut showed that the contents of magnesium,
iron and phosphorus were decreased during storage after freeze-drying. The contents of neutral
38.6, and 26.8%,

respectively. The contents of neutral lipids and phospholipids of the freeze-dried chestnut were

lipids, glycolipids and phospholipids in the raw edible portion were 34.6,

decreased, while glycolipids were increased during storage. In the fatty acid composition of
total lipid, Cig:0, Cis:z and Cig:s acid were abundant in the raw edible portion, but freeze-dried
chestnut contained relatively much amount of Cig.0, Cys:1, and Cyg.p acid. It is noticeable that
Cis;z and Cyg:5 acid in the freeze-dried chestnut were remarkably decreased during storage.
Upon the fatty acid composition, total lipid contained C;s., and Cys.0 acid in the highest propor-
tion, but neutral lipids, glycolipids and phospholipids contained Ci4¢ and Cyg.z acid in the
highest proportion. Cycloartenol (20.6%) was a major component in the 4-monomethylsterol
fraction separated by thin layer chromatography and cyclolaudenol, cycloeucalenol, and citrost-
adienol were detected as minor components. Sitosterol (74.6%) was a major component in the
4-desmethylsterol fraction separated by thin-layer chromatography and 45-avensterol, campesterol,

stigmasterol and brassicasterol were also detected as minor components.
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Table 1. Instrument and operation conditions for gas-liquid chromategraphy

Fatty acid methyl ester analysis Sterol analysis
Instrument GLC(Shimadzu 4BM) GLC(Shimadzu 4BM)
Column DEGS(15%) glass 2 mx 3 mm 1D OV-17(1.5%) glass 2 m X3 mm ID
Column temperature 15°C 263°C
Detector FID FID
Detector oven temperature 180°C 280°C
Carrier-gas N, (60 ml/min) N; (60 ml/min)
Chart speed 5 mm/min 3 st/ min

Solvent

front

Separation of the unsaponifiables of
the total lipids from edible portion of
raw chestnut by TLC

Plate: 500x Wako gel B-10; eluent: hexane-
ether (7 :3); time: 60 min

Fig. 1.
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Table 2. General components in edible portion of chestnut (Uint: £/100 ¢ wet basis)
Sample Ash Crude protein Crude fat Moisture
Raw edible portion 1.25 3.83 0.49 61.41
Freeze dried edible portion 3.18 3.71 1.37 6.74
Freeze dried and stored edible portion 2.77 3.70 1.25 6.35

Table 3. Ash contents in edible portion of chestnut (Unit: 2/100 ¢ dry fasis)
Total Water Water Acid Acid
Sample soluble insoluble soluble insoluble.
ash ash ash ash ash
Raw edible portion 3.24 2.59 0.65 0.59 0.06
Freeze dried edible portion 3.41 2.56 0.85 0.82 0.03
Freeze dried and stored edible portion 2.96 2.30 0.66 0.64 0.02

Table 4. Mineral contents in edible portion of chestnut (Unit: ug/g dry basis)
Sample Na K Ca Mg Fe Cu P,0s
Raw edible portion 39.6 12 437.6 901 1498.6 53.5 9.6 2343.2
Freeze dried edible pertion 24.4  11453.8 816 1129.0 47.6 13.2 2378.7
Freeze dried and stored edible
portion 27.3 11739.6 933 1004.4 29.7 10.4 2174.0
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Tablle 5. Content of total lipids, neutral lipids, glycolipids and phospholipids from
raw and freeze-dried edible portion of chestnut*
Moisture . Total lipids Total lipids composition
Sample coptent  {8/10%: Neutral lipids  Glycolipids  Phospholipids
(% of TL*) (% of TL) (% of TL)

Raw edible portion 61.41 3.96 34.6 38.6 26.8
Freeze-dried edible portion 6.74 1.96 34.4 42.3 23.4
Freeze-dried and stored

edible portion 6.35 1.44 28.9 47.8 23.3

* Total lipids were extracted by Bligh and Dyer’s

method and each lipid fraction was separated

from total lipids by silicic acid column chromatography.

** Total lipids
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23.4% 9 HEERE FE SR 23.37%0F24 FBH
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Fatty acid composition of total lipids, neutral lipids, glycolipids and phos-

pholipids from raw and freeze-dried edible portion of chestnut*

Raw edible portion

Freeze-dried edible portion

Freeze-dried and stored
edible portion

Fa'tty Total lipids composition Total lipids composition Total lipids composition
acids 7y, TL TL
NL GL PL** NL GL PL NL GL PL

14:0 0.1 1.4 0.3 0.5 1.9 0.3 0.3 1.0 1.4 0.4 0.9
16:0 27.5 35.4 31.8 13.4 22.6 37.6 31.1 41.0 33.0 29.1 42.3 36.2
16:1 2.2 5.0 8.0 5.6 3.3 10.9 4.9 6.4 4.3 10.1 9.1
18:1 9.6 15.0 9.2 14.1 17.8 35.0 14.2 18.7 21.6 25.2 18.8 17.7
18:2 42.0 30.4 30.9 54.4 41.3 12.4 27.3 30.0 29.4 28.7 22.9 31.3

3 17.3 11.0 18.8 10.4 12.7 8.6 4.7 6.0 9.5 3.8 3.4

18 :

* Expressed as peak area percentage

** TL, total lipids; NL, neutral lipids; GL, glycolipids; PL, phospholipids
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Fig. 2. Gas liquid chromatogram of 4-monome-

thylsterols fraction in total lipids from
edible portion of raw chestnut
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Fig. 3. Gas liquid chromatogram of 4-desmet-
hylsterols fraction in total lipids from

edible portion of raw chestnut

Table 7. Composition of 4-monomethylsterols fraction in total lipids from edibie portion
of raw chestnut
Peak No. in Fig. 2* G H I J
RRT** 1.82 1.98 2.19 2.42
Composition(95)*** 6.3 20.6 7.6 1.4
Name of sterol Cycloeucalenol Cycloartenol Cyclolaudenol Citrostadienol

* Identity uncertain are A,B,C,D,E,F peaks on chromatogram.
** Relative retention time of cholesterol (18 min) is taken as 1.00.

**%*% Expressed as peak area percentage.

Table 8. Composition of 4-desmethylsterols fraction in total lipids from edible portion
of raw chestnut
Peak No. in Fig. 3* B C D E F
RRT** 1.14 1.31 1.43 1.63 1.81
Composition (%)*** trace 7.5 2.5 74.6 13.4
Name of sterol Brassicasterol =~ Campesterol Stigmasterol Sitosterol J3~Avenasterol

* Jdentity uncertain is A peak on chromatgram.

** Relative retention time of cholesterol (18 min) is taken as 1.00.

*** FExpressed as peak area percentage.

&% Fwstg o,
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osterol © s5-avenasterold] &8 &FH{E7t 98%clx
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Lol —gEA . —WAVLEZ BT A 4-monom
ethylsterol fractionel] 4] citrostadienol, gramisterol,
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