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Abstract

Studies were carried out to investigate the changes of lipids in chestnut (Castanea crenata Sieb. et Zucc) dur-
ing storage at 20°C for 9 weeks and 1°C for 15 weeks. Lipid composition of fresh chestnuts were 43.4% of
nonpolar lipid (NPL), 26.5% of glycolipid (GL) and 30.1% of phospholipid (PL) in total lipid (TL). Nonpolar
lipid was composed of triglyceride (TG), 1,2-diglyceride (1,2-DG), 1,3-diglyceride (1,3-DG), sterolester (SE),
sterol (S) and free fatty acid (FFA). Main constituents of glycolipid were digalactosyldiglyceride (DGDG),
monogalactosyldiglyceride (MGDG), sterylglycoside (SG), and acylsterylglycoside (ASG). Main constituents
of phospholipid were phosphatidylcholine (PC), phosphatidylethanolamine (PE) and phosphatidylinositol (PI).
The content of nonpolar lipid was decreased after 5 weeks of storage, and glycolipid contert was increased
during 7 weeks and then decreased. Phospholipid was the most increased lipid during storage at 20°C and 1°C.
The contents of TG, SE, S, DGDG and MGDG were increased during storage at 20°C and 1°C. The major fat-
ty acids were linoleic acid, oleic acid, palmitic acid and linolenic acid in TL, NPL, GL, PL, TG, DG, ASG,
PC and PE. The content of palmitic acid was relatively higher in the PL. Linoleic acid among them was in-

creased during storage at 20°C and 1°C, while oleic acid was decreased.
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Table 1. Changes in content of total lipid, nonpolar
lipid, glycolipid, and phospholipid of chestnut during
storage at 20°C and 1°C (mg/100 g f.w.)

Storage  Storage
temp. weeks

0 514.1 2231 136.3 154.8

NPL GL PL

3 641.1 200.1 196.1 245.2
20°C 5 748.2 251.6 208.3 288.3
7 695.3 190.0 240.4 264.9
9 736.2 231.3 2141 290.8
3 638.5 174.8 2123 2514
5 787.8 219.8 243.8 3242
1°C 7 791.1 204.2 273.8 3131

9 736.5 174.5 246.9 315.1

12 752.3 1794 2764 296.5

15 734.3 163.8 266.5 304.1
TL: total lipid, NPL: nonpolar lipid, GL: glycolipid, PL:
phospholipid.
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Table 2. Changes in fatty acid composition of total lipid in chestnut during storage at 20°C and 1°C (%)
St St
t:r:lapg.e w(:a?kgse Cuo Caso Cisx Ciso Cisa Cisa Ciea UFA/SFA"
0 14 20.7 6.5 1.5 214 399 8.6 3.2
3 0.5 222 13 0.6 20.8 46.1 8.5 33
20°C 5 0.7 20.8 1.2 - 19.7 46.8 10.8 3.7
7 0.5 239 0.7 - 14.0 52.2 8.7 31
9 0.5 209 1.5 0.9 14.1 50.8 11.3 35
3 0.3 20.5 1.2 0.6 17.8 50.2 94 3.7
5 0.4 212 1.2 0.6 14.5 51.1 11.0 35
1°C 7 0.5 20.0 12 0.3 16.6 50.7 10.7 3.8
9 0.4 20.5 1.5 0.8 11.3 52.9 12.6 3.6
12 0.3 203 13 0.2 13.2 53.1 11.6 3.8
15 0.3 205 1.0 0.6 10.4 553 11.9 37

“The ratio of unsaturated fatty acid to saturated fatty acid

Table 3. Changes in fatty acid composition of nonpolar lipid in chestnut during storage at 20°C and 1°C (%)
Stleo:pgc Svt:::kg: Ciao Ciso Cisa Cizo Ciga Cisz Ciss UFA/SFA
0 1.1 18.7 47 1.2 257 379 10.7 38
3 1.3 19.4 20 0.2 27.8 38.7 10.6 38
20°C 5 0.8 178 2.0 11 26.5 39.3 125 4.1
7 32 20.4 2.9 2.5 19.6 393 12.1 2.8
9 1.6 19.5 2.7 1.0 19.5 43.6 12.1 35
3 1.9 17.8 6.0 2.2 28.1 34.0 10.0 36
5 0.9 20.0 21 1.5 27.6 383 9.6 35
1°C 7 1.3 18.4 1.8 0.2 299 38.7 9.7 4.0
9 1.5 18.8 2.5 1.0 199 44.0 123 3.7
12 1.0 17.4 2.6 1.3 22.8 42.8 12.1 41
15 0.7 18.4 1.8 0.5 17.6 499 11.1 4.1
45]qdc}. acide A& 2714 3ol 16.2%, 471 LF-oll 43.4%} =

A A A F2) A pat 2AA3HE 2 Table 33 72
o] Aputzoll A= TL3} -5-AFsHA| linoleic acid”} 38%,
oleic acid”} 26%, palmitic acid 19%2] +2 & =
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Table 4. Changes in fatty acid composition of glycolipid in chestnut during storage at 20°C and 1°C (%)
t
St:l:‘?}fe Sv:'(:;ai(gse Cuso Cico Ciex Cieo Cis Cis2 Ciss
0 5.2 19.9 2.0 0.9 131 48.7 10.2
3 1.5 16.4 0.9 0.9 11.6 58.3 10.4
20°C 5 1.0 149 0.8 0.2 115 60.6 11.0
7 2.6 18.1 1.9 1.0 11.3 53.6 11.5
9 1.6 15.7 2.6 0.8 10.7 57.4 11.2
3 11 17.1 0.7 0.9 11.6 542 14.4
. 5 25 16.0 1.5 0.4 9.2 529 17.5
c 7 2.1 15.8 1.0 0.6 11.9 53.1 155
9 0.7 16.6 2.0 0.6 9.0 54.5 16.6
12 0.2 17.5 1.2 0.4 9.5 55.5 15.7
15 0.1 16.2 0.9 0.6 8.5 57.2 16.5
Table 5. Changes in fatty acid composition of phospholipid in chestnut during storage at 20°C and 1°C (%)
t
Steorzlabge S\:l(;reakgse CH:O C]6:0 C|6:l CIS:O Cl 81 CIS'Z CIR 3
0 4.7 394 0.5 0.1 28.2 26.6 0.5
3 23 26.1 0.8 1.0 19.9 441 5.8
20°C 5 0.3 26.6 0.7 0.7 17.2 49.0 55
7 0.9 259 14 0.9 13.5 50.4- 7.0
9 0.9 28.1 1.5 2.5 11.0 51.3 6.7
3 1.6 24.7 0.5 0.2 12.7 54.6 5.7
5 0.8 24.5 0.8 1.0 9.6 55.7 7.6
1°C 7 0.8 25.5 0.7 - 7.9 57.6 7.5
9 0.9 26.8 1.3 0.8 8.1 54.4 7.7
12 0.1 27.2 0.6 0.4 7.8 57.6 6.3
15 0.1 26.5 0.6 0.2 8.1 56.6 7.9

9 1°C 2 =FollA A3 353+%F linoleic acid= 2F7)
Z7}sh= vk, myristic acid®} palmitic acid= 7}43}
k. =3 1°CA A A % oleic acid2] 7}A2} linolen-
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Table 6. Changes in constituent components of nonpolar lipid”, glycolipid®, and phospholipid” in chestnut during

storage at 20°C and 1°C

Storage time (weeks)

Lipid 20°C 1°C

0 3 5 7 9 3 5 7 9 12 15
TG 65.4 102.7 136.8 158.6 180.9 92.7 119.3 1281 138.9 109.6 112.8
1,2-DG 234 13.0 19.5 242 27.6 15.7 18.7 233 239 19.0 16.0
1,3-DG 13.7 12.2 221 20.5 257 11.2 16.0 20.1 17.2 12.4 15.1
SE 19.0 19.9 28.8 34.7 364 17.7 29.8 263 26.6 23.6 263
S 13.0 214 27.6 26.4 31.9 19.8 28.4 28.7 338 27.0 29.0
FFA 14.8 11.6 183 18.0 227 109 20.2 19.0 15.0 17.8 16.3
DGDG 38.5 52 71 62 54 52 73 66 64 80 63
MGDG 16.3 22 25 22 21 21 27 26 26 28 19
SG 11.7 11 15 14 14 12 14 12 13 10 4
ASG 9.9 10 12 12 10 9 13 13 12 11 10
PC 27 2.4 2.1 - 1.7 1.4 1.8 13 1.4 0.7 1.5
PE 1.5 1.2 1.0 - 11 1.1 22 21 21 1.1 1.6
P1 0.8 0.6 0.8 - 0.7 0.4 0.4 04 0.5 0.4 0.5

"mg/100 g f.w. TG=triglyceride, DG=diglyceride, SE=sterolester, S=sterol, FFA=free fatty acid.
“galactose mg/100 g f.w. DGDG=digalactosyldiglyceride, MGDG=monogalactosyldiglyceride, SG=sterylglycoside, ASG=a-

cylsterylglycoside.

mg/100 g f.w. PC=phosphatidylcholine, PE=phosphatidylethanolamine, PI=phosphatidylinositol.
op gt C=phosphatidylcholine, PE=phosphatidylethanolamine, PI=phosphatidylinositol

W3} ofAFS Holx] ¢lgkw 1,3-DGe} FFAE 20°C 2
EolA 35 o] e FrlEle Ao, 1°C
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TG2] x|ubal 2A] W32 R Table 73} o). Ayut
Zrol|+= linoleic acid7} 33.9%, oleic acid”} 31.4%, pal-
mitic acid 21.3%2] 2.2 &f=q9on] vhe] Al
ol 4= 20°C, 1°CE] F2ETFellA A7)} 3~73F
oleic acid= 7}A%F whA linoleic acid?} linolenic acid
= okzt 27}tk

GLE A3l 8214l DGDG AWt 24
W31 B Table 83} Zr}. ANHEdl| A& DGDG 2
Z|uFAE FAlo] linoleic acid?} 53.5%, palmitic acid7}
24.4%2) w22 FHEAeH AR ofe} o] F
A uAE 24 W3S v 20°C A A el A& 35F pal-
mitic acid7} ©%2] 56%2 ZFAsichrl 1 o] FHE =
Z7}slsd ). whH o] linoleic acid= 35A ol 714 3%
2] 12002 Frlactr) 1 o] F &= FrAadkd 1°C A
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Table 7. Changes in fatty acid composition of triglyceride in chestnut during sterage at 20°C and 1°C (%)
t
St:l;:;g.e S‘:,(:;(g: Cuo Cioo Ciea Cizo Cisa Cisz Cies UFA/SFA

0 21 213 2.7 - 314 339 8.6 33

3 0.9 19.2 2.7 - 309 36.1 10.1 4.7

20°C 5 0.3 22.0 1.8 1.0 285 37.9 8.5 33

7 1.5 273 29 3.6 203 350 9.4 2.1

9 1.0 21.6 2.7 1.6 235 38.8 10.9 3.1

3 0.5 223 4.7 2.5 321 304 7.5 3.0

. 5 0.8 20.5 2.1 - 30.9 36.5 9.3 3.7

rce 7 2.8 22.6 24 15 328 341 6.6 31

9 0.4 19.1 2.9 13 23.6 41.2 114 38

12 0.9 16.8 2.8 - 25.6 429 11.0 4.7

15 0.6 17.8 2.0 1.1 18.8 48.0 11.7 4.1

Table 8. Changes in fatty acid composition of digalactosyldiglyceride in chestnut during storage at 20°C and 1°C (%)

St St
emp. wecks Cueo Cueo Cues Cuso Ciny Cuea Cuss
0 15 24.4 1.0 1.1 10.2 535 83
3 0.4 13.7 1.0 - 9.2 64.8 10.9
20°C 5 - 19.7 0.7 1.1 117 58.6 8.2
7 1.8 24.7 1.6 1.4 11.2 51.6 7.7
9 1.6 27.2 1.2 2.7 10.3 48.8 8.2
3 0.2 213 12 038 9.7 555 11.3
5 0.4 21.8 1.1 1.0 10.4 532 12.1
1'c 7 1.7 22.7 1.7 1.0 10.7 51.1 11.1
9 1.3 24.1 1.7 3.0 10.0 48.2 11.7
12 0.7 25.5 2.0 2.0 11.5 46.8 115
15 03 25.4 12 1.1 9.8 50.0 12.2

Table 9. Changes in fatty acid composition of acylsterylglycoside in chestnut during storage at 20°C and 1°C (%)

Storage Storage

temp. Weeks C14 0 Clb:(l Cl(- t ClR:ﬂ CIX 1 CIR:E ClR:R
0 15 19.6 57 - 32.9 35.7 4.6

3 3.1 25.0 4.6 0.1 214 421 3.7

20°C 5 5.6 24.2 3.1 - 203 424 44
7 0.5 33.0 6.3 1.0 29.1 293 0.8

9 1.4 27.0 5.9 5.5 16.0 36.6 76

3 27 20.4 3.1 0.9 21.6 47.1 42

5 4.1 18.6 2.4 0.1 13.9 55.9 50

"c 7 5.3 203 7.2 44 15.2 38.0 9.6

9 45 19.4 41 34 12.0 48.8 7.8

12 7.0 25.4 47 3.0 9.1 39.8 11.0

15 7.8 222 3.6 70 25 475 9.4

Aol A= W2 W) gt 35%o]| palmitic acid®} linoleic acidv= 27}« 73}

ASGS] x|uhib 2AJe] wislE B Table 99} 3io| olglev} oleic acidwe A&7 |7k whet 7hasglen
Aubzo] = oleic acid?} linoleic acidz} 7} wo) ¥t 1°Cel| 4} ©] ZA) ekl
Fr=lo] ekzbr} A A oF 70%F 2A|slei o, AR PLE 743l F8713 <l PC2] Ajutat 24 W3}
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Table 10. Changes in fatty acid composition of phosphatidylcholine in chestnut during storage at 20°C and 1°C (%)
Sto St
[er;aﬁc w(;reakgse Cld 0 Clh:ﬂ Clﬁ 1 CIB:O C18,l C18'2 CIH:S
0 8.9 45.8 3.7 0.3 26.4 14.9 -
3 0.4 29.5 0.6 - 253 403 39
20C 5 0.1 306 0.1 - 189 457 4.6
7 1.7 22.6 29 23 16.1 45.1 9.3
9 0.7 36.2 1.0 1.4 13.6 471 -
3 03 23.0 1.1 - 20.7 50.6 43
5 0.7 27.1 0.8 1.0 11.3 53.1 6.0
rc 7 0.6 29.0 0.5 1.8 148 44.8 6.5
9 0.9 294 1.9 1.7 9.2 495 7.4
12 1.2 31.5 2.7 1.7 8.7 48.6 5.6
15 0.3 334 0.9 1.0 8.6 49.2 6.6
Table 11. Changes in fatty acid composition of phosphatidylethanolamine in chestnut during storage at 20°C and
1°C (%)
t St
Sl:f:la})ge W(:‘Cakgse Cuso Cioo Cion Ciso Cisa Cisz Ciss
0 9.6 353 2.7 23 19.4 21.9 8.8
3 0.5 314 0.8 0.7 15.2 479 35
20°C 5 0.9 273 - - 112 58.5 21
7 0.6 21.4 1.5 2.0 10.9 574 6.3
9 1.5 24.4 1.9 1.9 9.6 53.7 7.0
3 1.2 283 1.0 - 17.2 484 39
S 0.2 217 1.0 0.4 5.0 65.8 5.9
1"C 7 0.5 24.3 3.6 0.5 4.2 58.6 8.3
9 0.8 243 1.3 1.7 5.2 59.0 7.7
12 1.0 29.7 1.1 0.7 3.7 58.1 5.7
15 2.1 321 1.1 0.8 4.1 548 5.0
& 5. Table 103} Zry. At 4] PCo] 2|uial 2 AL A ARE_be ol Aot Fhate] 1= A
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£ 10% 717kl -l o] SAA 0|t acid= 7r4sh=u] wksled linoleic acidi= Z7}sichir

A o] 5 x|dbAbe] WSS Bl 20°Ce} 1°C ©
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)
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