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Component Analysis of Different Parts of Chestnut
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Abstract

To obtain basic data utilizing chestmits as a raw food material, proximate analysis was conducted. Chemical component
of chestnut flesh were 63.60% moisture, 1.18% ash, 3.02% crude protein, 0.615% crude fat, 1.21% crude fiber,
and 30.37% nitrogen free extract, respectively. The weight ratio of tegmen, seed coat and flesh of chestnut sample
were 17.05, 14.9, and 68.05% , respectively. The total amino acid contents of flesh and seed coat were 2,994
mg% and 1,450 mg%, respectively. The total amount of free amino acids was less than that of total amino acids.
As results of mineral analysis, the content of K was higher than that of any other minerals. The contents of maltose
and sucrose were higher than those of fructose and glucose. The total polyphenol contents of tegmen, seed coat,
fresh, leaf and bark were 9.56 mg% , 0.047 mg% , 0.23 mg %, 15.44 mg% and 17.85 mg% , respectively.
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AR en, F718 % K, Mg, Na, Ca, Zn, Cu, Feo]
& gIx}E3u) A1) (15)(Analyst 300, Perkin Elmer, USA) 2
Aeratdn). 219 AR Wilson 5(12)¢] Wyl whet
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Table 1. HPLC analysis condition for free sugar

Items Conditions
Waters associates M 244

Instrument

Detector M410 RI detector
Column e G S L ¢ 08 1D)
Solvent H.0
Column temp. 90T
Flow rate 0.5 mL/min
Injection volume 30 L

ofo| Al BA

T bk A7ke] ¥ A8 62 05 g¥ AlE T
93 6 N HCI 89 10 mLE 7}8te] W8F, 120ColA
24X 7r ZVREE . QAR ke, 2 4S9 7t =
Z, AN EF S8 (pH 22) 5 mLE %4351 membrane
filtler 2 o 3}3}ef ofw|mak AHF2471(LKB 4150, Alpha,
UK)Z 24801 Al o FiEy o s, #¢
ott| 5= A2 Ohara9} Ariyoshi(13)2] HHHof| w2} #2443}
sach.
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Total polyphenol & U Catechin =4

Total polyphenol 7 22 Folin-Denis(10) ¥ 2. & H[4173
T3 L, Catechin £4-2 A& 05 goll S7FE 718l whs)
3 F 80T F2Fxor &3 1 AdS oIt
&% thg 941E2(6,000 rpm, 30 minA 1A FEdE
#3lo] oJ3}ela Sepak Cis FFERAZ AAAIZ] T 045
um membrane filter(Millipore Co. USA)E 33+ o H-&
HPLCE: o] &-8te] 2413ttt #4271 Table 29} 2o
o, e EEFHORE A

Table 2. HPLC analysis condition for catechin

Items Conditions
Instrument Waters associates M 244
Detector UV 280nm
Column p-Bondapack Cig
Solvent 0.2 M KH,PO; : Acetonitril : THF = 86 : 12 : 2
Flow rate 1 mL/min

30 L

Injection volume
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33tk jtel e FE2 el o], uis, 2, o, g
T 5O 9 T U slo] B60%E 7P E31aL
B FEL ] Ate) 2271 vlssiA vEsteut i
7b195% % 74 B dFE BTk e I
Zpzte] R945 el M 3m%E 7 B2 S 2
FAY FFE 2Tl 068%E 7P B TS Bl
o 23| F e T YgedlA] Le0%E 7Y Bl g
< B3tk W] 7+ 2d FRvE 99 17.05%, W
14.9%, 7h3F 68.05% 2 WrebskTt
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Table 3. Proximate composition and weight ratio in the different
parts of chestnut

(%)
mponent 1 3
S i aa i (b N vy
A" 6173 141 247 068 043 327 100
B 5037 194 116 008 160 4484  17.05
o 6090 186 148 013 142 3420 149
D’ 6360 118 302 06l 121 3037 6805
B 8125 210 206 019 131 1309
P 7721 288 187 01l 169 1624

DWhole chestnut, 2*l“egmen of chestnut, ISeed coat of chestnut,
“Fresh of chestnut, “Chestmut leaf, 9Chestut bark.
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K>Mg>Ca>Na>Fe>Zn>Cu 0.2 A&Eg o, Al 5749
2 K9 &3S A EA 9 7933 mg%, 9137 195.9 mg%,
Wl 7639 mg%, 7-dk 948.3 mg%, YR o 15041 mg%
283 vh oA 20044 mg% 2 VERGT o) &
(el Badt g vws] Eu gl tha xjol7}
AR ot A Fapel vjFE FAE A0S BYch ©
& FE A5 T ol MT AEH A=), ol A
2 Eu HEE uowt o] e ALE ¥4
o 8 FEle o AMRt AEEHA] Fstrh

Table 4. Content of minerals in the different parts of chestnut

(mg%)
Sample” K Mg N C F Zn Cu
A 7933 3231 226 2836 054 042 026

1959 5356 481 9189 315 059 0

7639 %7 0 2260 0 047 010
9483 2605 213 137 0 040 038
15041 5465 0 1568 0 021 0.11
F 20044 1023 125 1041 0 007 024
"See the legends in Table 3.
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Wel 2o felde] FEL Table 5 M B Hhst
2t} 7ol A & o] F7-<) sucrose9}t maltose7} 2.95 g/100
g, 1.64 g/100 g2 FF0o]¢] 2™ Fructosed} glucose= &%
= At e Ugole B FHol BAgle] &

F A AL, 43 FHME HEHAA @k

Table 5. Content of free sugars in the different parts of chestnut

100 g
Sample” Fructose glucose sucrose maltose
A 0.57 0.58 2.14 126
B 0.036 0.023 0.041 0.034
C 021 0.37 0.95 0.80
D 0.80 0.77 295 1.64
F . . B, -

"Sec the legends in Table 3.

T4 otoj& Bt

o] B9 A obw| it 414 7= Table 63 2T}
7} 2oy LAJolu| AL aspartic acid®] 16202 7 &5
Ao, 27kl F FAdoln| sk v 2,619 mg%, 93]
1,034 mg%, W) 1,450 mg%, 74 2,994 mg%= LHErsTh
7 o pdotujiite) aES A RH oldd e
proline 118.25 mg%, glutamic acid 107.67 mg% <=°|3} 1,
W3 ¢} 7hdkol| A= glutamic acid, aspartic acid$=2 & L}E}
yom, 7 %S AHEH glutamic acid7l 247 174.91
mg%, 423.33 mg%, aspartic acid?} 117.16 mg%, 274.52
mg% Hr}h &k ¥ L} of| A = aspartic acid7} 243.08

FAEARHESIA ALA A25 (2005)

mg%, glutamic acid”} 229.72 mg%<=2 2 Vel on, 435
ol| A += serine©] 170.46 mg%, alanine©] 130.66 mg% <=0 =
Uehgth oleist 292 Buf 7 FoEH 74 ojn| it
H&-2 T zto| 7} Qlglovt AAAQ FE FAgoln| At
& aspartic acid?} glutamic acid & ¢ = AU o]=
Z FNel Bagh &3 fARe 2RE BTt Eg 7
5l 7k 71502 F oAt 2 Fpoln]indto] 234
Skl ol H&S AW E 23 380%S 2pA|8H 1L, Tt
19l 735 334%, = 329%= e
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Table 6. Content of total amino acids in the different parts of
chestnut
(mg%)

Sample”
A B C D E F
Aspartic Acid 24786 9639 11716 27452 24308 10734
Threonine 13672 6958 8392 16146 11672 5186
Serine 15254 5989 8568 24202 14254 17046
Glutamic acid ~ 369.72  107.67 17491 42333 22972 106.68
Proline 1004 11825 8404 15764 244 7912
Glycine 1422 6159 4374 10713 422 5246
Alanine 1208 4306 7164 15642 904 13066
Cystine 14634 7232 72838 18466 463 90.9
Valine 1244 605 10259 2375 644 13.08
Methionine 127.64 261 8409 1311 4726 205
Isoleucine 20164 4343 7065 16649 2164 49.08
Leucine 1064 8139 11044 24561 244 6176
Tyrosine 140.16 5601 8193 19754 6416 5024
Phenylalanine 1806 698 0.16 5.35 1006 9042
Histidine 18032 8897 11481 23795 4232 2044
Lysine 24441 7349 9828 28462 18442 9046
Arginine 17216 4700 5384 (1249 20f6 2132

a2 17 145076 299409 135622 120678

Amino acids

EAA” 1,027.63 3725 66494 113834 45326 3976
EAAITAA(%) 392 36.0 45.8 38.0 334 329

"See the legends in Table 3.

Each value is the average of three determinations.

Motal amino acid.

“Total essential amino acid (Thr+Val+Met+Tle+Leu+Phe+His+Lys).

el ool B

Hre] fejotr| At B4 S Table 7 7 Zrh 79
o W oln|icAl FERS vl 74475 mg%h, <9 2114 mg%,
U7 357.6 mg% 2 7+dk 5934 mg% = JERgTH 1 3
7h B-9pd g ofu|igkel ¥) &2 AR 9¥] 382%,
Wl 18.3%, 24 17.6% 2 Welston i sl A5
33.1%, 9 3L0%= VEbstTh e ofmfieibo] Apx| s}
= HEol Qo] A oprliAit vlme] E o ThiF o
a9 A & Aol7} gldley 7kt A4 v
Aol & Btk frgl opreitilMe] Fod F2 JEF
TS AT ER o3, U5, 78 B glutamic acid, aspartic
acid £ 22 gHafo] 7| Uehgon, o gag Aund
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glutamic acid®] 73-% 22} 43.0 mg%, 111.0 mg%, 250.8
mg% 3L, aspartic acidol| A& 24.2 mg%, 58.2 mg%, 71.2
mg% 2 vieRich Ea WU 93 $99) 39 e
22 threonineo] 50.64 mg% & 71} & kS AR,
Fuld A= E.olel Zo] glutarmc acid7} 4048 mg% =
7+ =4 ‘)rE}‘;kF‘r Vg 2 viEs RS e 8
2] opn]i=at A A] glutamic a01d9‘r aspartic acid2 -4 o}
olictte] ¥ &3 FARIRATh

Table 7. Content of free amino acids in the different parts of
chestnut

(mg %)
. . Sample”
Amino acids
A B C D E F
Aspatic Acid 760”242 82 712 402 3042

Threonine 315 22 19.8 412 5064 3132
Serine 470 226 250 39.0 242 23
Glutamic acid 29375 430 111.0 2508 5042 4048
Proline 5175 146 354 50.0 1128 1136
Glycine 1125 24 7.8 6.8 53 2.48
Alanine 4725 26 18.6 26.8 2048 2048
Cystine i tr tr r r fr
Valine 6.25 2.6 30 32 25 32
Methionine 11.5 112 6.8 72 4.64 4.6
Isoleucine 9.0 50 7.0 70 442 9.0
Leucine 1375 72 54 82 242 24
Tyrosine 17.75 54 42 50 4.5 72
Phenylalanine 295 32 84 176 248 50
Histidine 2575 12 12,6 12.8 10.8 50
Lysine 8.75 78 26 1.6 9.02 92
Arginine 580 212 318 39.0 20.7 21.0
TAA" 74475 2114 3576 5934 26222 244
EAAY 1360 808 656 104.8 869  69.72
EAATAA(%) 182 382 18.3 17.6 331 310

)See the legends in Table 3.

Each value is the average of three dterminations.
Mrace, *Total amino acid, Motal essential amino acid
(Thr+Val+Met+ile+LeutPhe+His+Lys).

Total polyphenol % Catechin

F-9'8 total polyphenol ¥+&F2 Table 8 oA B+ uleo}
2o} =, YR 9 1555 mg%, 53} 17.85 mg%, W9
9.56 mg% = ekskon], Zhukat Sisle] gloj M 7z
0.047 mg%, 023 mg% = & AZH Uk oj& 3 Atz
&1 total polyphenol £ I Hrh= s o} $23]of
o Be o] T4 5 9SS & 4 AT catechin F417
2} ik 912 polyphenol &#o] B2 u]e] catechin
A3 A3l epicatechino] 0.15 mg% = VeIt on, 1
9] catechinF= HEHA 3t Wl e Ue
catechin®] HPLC chromatogram2 Fig. 1.2} Zt}
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Table 8. Content of total polyphenol in the different parts
of chestnut
(mg %)

Sample” A B C D E F

Total polyphenol 956 0047 023 154 1785

"See the legends in Table 3.
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Fig. 1. The HPLC chromatogram of catechin standards and
seed coat of chestnut.

b : (-} Catechin,
(-)-Epigallocatechin gallate.

a : (-)-Epigallocatechin,
¢ : (-)-Epicatechin, d :

2 o

%94 O\E]‘E]_A _’E_‘) ‘ITE] [eX) ‘IT O}U]
717, catechin & total polypenol S ¥4+ A= oh&7}
L el i L ) 93, WS, D, R
3 9T 9 R gdo] 6360%2 71 B3k,
g3 ghare ol 2bte) Blst vl ebort )
7F 195%2 71 2 dape Harh 2uid dere
Zyztel B-915 7oA 3% 7Y B ES B
ZA e oi5lo]d 06s% 1 Be 99 ugl
o Z3|F T U UelollA] 160%2 7P B &
2 B Z7te WhIR R SRS o[wES
maltose ¢} sucrose?} FE019] 0™ fructosed} glucose & A
F el ATk et oele B FR/ol dAlgle
K% T} IS SR 224s] ¥AF Tl
2 aspartic acid & 16F0] AZH U FAolu]| x4t
e AA 2,619 mg%h, 9] 1,034 mg%, 3] 1,450 mg%
2 00 2904 k2 Lekikn 29l T o) cheent

o A 744.75 mg%, €)1 211.4 mg%, T 357.6 mg%
1:7"1— ql.ﬁ]- 5934 mg%o 1/\)\—4‘1] ZH olu] = AkL- aspartic acid,
glutamic acid, proline FAoha)ake] v)&3 A}
Seteh oo el Ge SAIEE Kovpce
Na>Fe>Zn>Cu £2.2 ZAEH Atk 949 total polyphenol
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