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Correlation between Physicochemical Properties and Peeling Ratio of
Korean Chestnut

Ja-Young HwangT

Department of Food and Nutrition, Dongnam Health University, Gyeonggi 16328, Korea

Abstract

Purpose: The purpose of this paper was to analyze the physicochemical properties related to peeling rate of Korean chestnut. Methods:
Analyses were carried out for weight, thickness, polyphenol, amino acid and peeling ratio for Korean chestnut. The correlation between
these physicochemical components and peeling ratio of chestnut was measured. Results: The average of thickness for inner shell and
outer shell was 0.66 mm and 0.93 mm, respectively. The average peeling ratio was 77.51%. A significant negative correlation was found
between peeling ratio and thickness of the inner shell (r=-0.80"", 2<0.001). Analysis for the polyphenol composition of inner shell by
HPLC was carried out and peaks 2 (r=-0.56", p<0.05), 11 (+=-0.68 ", p<0.01), 14 (=-0.52", p<0.05), 28 (=-0.66 ", p<0.01) showed a
significant negative correlation with the peeling ratio. Conclusion: Thickness of chestnut inner shell was determined as the most

influential factors of peeling.
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%S #3] methanol/hydrochloric acid(1000 : 1, viv) &
ml 5 mLE ¥o] EAY(Ultra Turrax T25, IKA, Staufen,
Germany)Z o] 83t 18371 #2338+ 3 water/ethanol(80
20, viv) €1 5 mLE ¥ ethylacetate %UH 5mLE 9
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FE2HHE 39 HHESIQITE 3WHEE FE8WE Eot
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(Whatman No. 2, Whatman Co., Maidstone, England)Z <
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& of3sted HPLCE ®AARE AHEston, oju9
B ZAL Table 13 2} Aol AHEE AJ2FL Sigma-
Aldrich(St. Louis, MO, USA)oll A T3} Tt
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HPLC #4] A72 A& F8Q peako| TFEAS 3l
LC-MS 4% AAsTh LC-MS A= QUATTRO
LC triple tandem mass spectrometer(Waters, Milford, MA,
USA)9} HPLC(HP-1100, Agilent Technologies, Palo Alto,
CA, USA)Z 750102 mass spectrometer= negative-
ion modeZ Z-EESITth. HPLC £418 Ao} U3 =1o
2 EA3th £429] &1 (+)-catechin?} (-)-epicatechin,
gallic acid, epicatechin 3-O-gallate:= Sigma-Aldrichol| A -
Aol ~HEZ datas Bl st 451K S H(Bartolomé
B 5 1993), 1]X]2] procyanidin< Bartolomé B 5(1996)
oA B ~HEe} dataE o] 83IATH

3) OfO|.Al XA BA

ol = Ak2  Heinrikson RL & Meredith SC(1984)%}t
Meredith FI 5(1988)2] ol wg} Pico-Tag column
(WAT010950, Waters, Ireland)S ©]&3te] B340 &
AAZxZ HISS BH7)(FM-700W, Han 1, Seoul,

Table 1, Operating conditions for polyphenol of chestnut inner shell by HPLC

Index

Condition

Column
Column oven temperature 21£1°C

Variable wavelength detector

Rever phase Nova-Pak C18 column (3.9x300 mm)

Photo diode array detector, 210-400 nm

A: Water : acetic acid = 98 : 2

Solvent . .
orven B: Water : ACCN : acetic acid = 78 : 20 : 2
Elution The concentration of solvent A was decreased from 100 to 10% over a 60 min period,
and it was kept under these conditions for 75 min
Flow rate 1.2 mL/min
Run time 70 min
Injection volume 10 pL
http://www.ekfcs.org 2017;33(2):191-197
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Seoul, Korea)oll Al 24417t 5<F 7HReiA 7] H 71 &
al¥ o}v] =4S PITC(phenylisothiocyanate) 2 =
3l AZATE °]E AE9(1.4 mM NaHAc, 0.1% TEA, 6%
CH;CN, pH 6.1)l =<1 5 d4dZgsto] 45qLS A
&l HPLC (Agilent Technologies)® #2413ttt £40)
AFEEE Al2FS Sigma-Aldricholl Al AR, opm] At
¥FEZL amino acid standard H(Thermo Scientific,
Waltham, MA, USA)E AR&3ITh &4l AREH AHA|
gt 71712702 Table 201 VERAATE

H Ao AREE " Al 28-S Kim JH 5(2004)°] &
H 392 b AXE 71ESE LPG Y-S ARES)H
st 2 A AL rhE Weja AARA o
CEhlg BAe 99k v I3 R
(HSED-A, Hansung Industrial Co. Ltd., Iksan, Korea)E
o] &3l 60°CollA 4087 HEAIZ & vlnA|~HS &
FAAOH AALEE 720+10°C, FAAIES 25%, A
Sz WA A7 e 3Hd4&EE 210 pmol Tt 3}
Aubake] wha) &2 AA HF WZ oA wialdE HA o
H-gof w} wtuEA o] 100%%) 749 1, 100-80% 0.8,
80-50%% | 0.5, 50% HIRFI F-F- 002 st EA3HA
3 A2l ofgek 2k

H}37] E(peeling ratio, %)
= [(0 X NO) + (0.5 x NT) + (0.8 x N2) + (1 x N3)]
/(NO + N1 + N2 +N3) x 100

Ni: i 55l &sk= W] /M i 0, 1, 2, 3

Table 2, Operating conditions for amino acid analysis of
chestnut flesh by HPLC

Index Condition

Column PICO-TAG column (3.9%x300 mm)
Column oven 46°C
temperature
Variable wavelength 10 ceries. 254 nm
detector
A: 1.4 mM NaHAc, 0.1% TEA, 6%
Solvent CH3CN, pH 6.1
B: 60% CH;CN
Elution Linear gradient of solvent B (0-100%)
Flow rate 1.0 mL/min
Run time 30 min
Injection volume 10 uL
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Fig, 1. Mass ratio of chestnut anatomical parts (inner shell, outer
shell and flesh),
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Table 3, Thickness of inner and outer shell for chestnut

Thickness (mm)

Variety
Inner shell Outer shell

Ungi 0.95 1.02°
Chukpa 0.68°* 0.86°*
Okkwang 0.64°* 1.01%™
Yuma 0.73% 0.91%¢
Baekyul 0.26" 0.91"

Chulwoon 0.65°* 1.09°
Daekukjosaeng 0.58°* 0.97*
Chundaejunjosaeng 0.47% 0.86°
Shinmyung 0.81™ 0.95%

Nokjo 0.70% 0.84%

Daap 0.59° 1.03%

Gyunchung 1.26" 1.04%
Turkey 0.44°" 0.85°

Dacbo 0.32" 0.71°
Daedanpa 0.77% 0.91"¢
F-value 410" 10.96""

Mean values within a column followed by same letter are not
significantly different at 0=0.05.
"*Means significant at p=0.001.
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Fig. 2. Chromatograms recorded at 280 nm of chestnut,
Table 4, Amino acid composition of chestnuts (mg/g, dry basis)
Varie
Amino acid i
Yuma Daap Baekyul Daedanpa Turkey Daebo Chulwoon
Asx’ 20.95 12.25 25.45 17.25 18.09 14.10 20.10
Glx™ 15.90 11.14 23.36 11.60 13.44 14.24 16.38
Ser 3.94 3.12 6.20 2.95 3.87 3.85 4.62
Gly 4.69 3.55 7.70 3.72 4.38 4.92 5.55
His 2.99 2.27 5.21 2.01 2.77 3.04 3.81
Arg 8.61 9.69 12.55 8.34 5.06 7.33 18.17
Thr 3.97 3.02 6.10 2.60 3.56 3.81 4.77
Ala 5.56 3.98 8.14 3.83 4.71 4.92 6.82
Pro 3.64 3.25 6.47 3.10 3.86 3.96 4.52
Tyr 1.86 1.44 4.19 1.76 2.08 2.13 2.85
Val 5.06 4.08 8.16 3.74 4.94 4.78 6.07
Met 1.84 1.55 2.88 1.62 1.84 1.82 2.34
Ile 3.90 3.15 6.27 3.05 3.74 3.76 4.60
Leu 6.86 5.63 11.71 5.48 6.54 6.77 8.15
Phe 4.17 3.42 6.63 3.37 4.30 4.24 5.06
Trp 0.00 0.00 12.33 0.00 0.00 0.00 0.00
Lys 5.52 4.79 6.37 4.55 5.44 5.72 7.00
Total 99.46 76.33 159.72 78.97 88.62 89.39 120.81

Asx': sum of asparagine and aspartic acid.
GIx™": sum of glutamine and glutamic acid.

2017; 33(2):191-197

http://www.ekfcs.org



Korean ] Food Cook Sci

Table 5, ANOVA results for chestnuts that have high correlation
coefficient with peeling ratio

Peak number

Variety
2 11 14 28
Ungi 91570 207561° 384262°  199493*¢
Chukpa 221122 520157 935007 207772"
Okkwang 44194 101997% 155163 138803
Yuma 151468  394657° 506110°  262407°
Baekyul NDY" ND* 149428 24274"
Chulwoon 88367° 294613°  257289°  160611°*
Dackukjosaeng 48856 135037°  166968" 100785
Chundaejunjosaeng 32513 63926 69676  71484%"
Shinmyung 119044°  238303°  501211° 170684
Nokjo 84612°  204048° 336734 230284
Daap 69812% 146978  176694" 233647
Gyunchung 95542°  297848"  317783™ 245931™
Turkey 220182  ND® 11698°  45677"
Daebo 791" 1676 11203° ND'
Daedanpa 94268°  141439"  371043°  143912%"
F-value 40.167° 618177 6498 21797

Mean values within a column followed by same letter are not
significantly different at 0=0.05.

"*Means significant at p=0.001.

Y ND: not detected.

ToA o] & AR Uehtow Jio] WME F
T B uE FF W% BAHR gk EYED
Zo] =7 YElth Nah YA & Hang CB(1996)= 271
FEo AFY FrElov| At EX0A EFEAte] A
AL 51%Z 7 =2 S BN ofATEELR o}
2714, debde] o & ol FFHEtta Biuste] &
A@AAe} AR FFS BT

Hhe] 3 uly] 8-S Table 69 YER Hle} 2T} wf
o] H g2 77.51%RoH FFo| wet FolHQl
tolE& Uetiith Ws FE2] W&ol 99.45%=E 7t
gyt & Helom FFO] B S 46.40%= e
U 7 W7t AAEA e FEoE ENEHAUT

o) Koy Fy ik yjojule] T
5} a Z—‘:.ﬂr% Table 7°l vehd
o] FA}E 1=0.80" 2

BRI ATHp<0.001). Tanaka
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Table 6, Analysis of peeling ratio of chestnut

Variety Peeling ratio
Ungi 75.4622.66%"
Chukpa 69.11::0.89°"
Okkwang 85.91+6.63"¢
Yuma 64.85+4.45"
Baekyul 99.45+0.03°
Chulwooon 75.3442.93%"
Daekukjosaeng 63.49+2.63¢
Chundaejunjosaeng 79.78+7.17°%
Shinmyung 77.8842.31%
Nokjo 76.91+3.39%
Daap 85.57+4.27™
Gyunchung 46.40+11.47"
Turkey 92.54+8.74™
Daebo 90.18+8.22"
Daedanpa 79.7443.72°%
Average+SD 77.51£3.14
F-value 1575

Mean values within a column followed by same letter are not
significantly different at 0=0.05.
"*Means significant at the p=0.001.

Table 7, Correlation between physicochemical properties and
peeling ratio of Korean chestnut

Peeling ratio

sk

Thickness of inner shell -0.80
Thickness of outer shell -0.37
Weight of flesh -0.02
Weight of inner shell -0.49
Weight of outer shell -0.30

“"Means significant at p=0.001.

K & Kotobuki K(1992)+= vtu] &3} Ulu]e] A ALo]of A
-0.8369] =9 AHHAE Hltha Histe] B Ay
A3 A7=Z JERNSITE Hwang JY 5(2001)2] &1l
ME wtugo] Uae edgEFgE =057 2 F9F
9] ABAAE YJERNAI(p<0.05), Hara H 5(1995)&
Hhol Wujel #5 AlolE AW #ES B BAS §
14149} I Atolo] g o] 3 HEr) who] u]ef 3

S Ayolo] HAHo| dS Foiy BRustgh 9o 2
JJr*E—E E ) gho] uhulge Ao W FAe gd
geFo]l 2 YIS 71 ghdo] e FHd A3
& FAA ks 98L& Aoz AZHE o]o g4
I ule] FA9ke] RS slHglem I A

it
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Table 8, Pearson's correlation coefficients between polyphenaol
peak area and amino acid content and peeling ratio of chestnut
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Table 9. Pearson's correlation coefficients between amino acid
content and peeling ratio of chestnut

Peak number Peeling ratio Amino acid Peeling ratio

1 -0.42 Asx 0.04

2 -0.56 GIx' 031

3 0.02 Ser 041

) 0.29 Gly 0.41

5 0.20 His 038

) 016 Arg -0.19

7 -0.28 Thr 0

8 0.04 Ala .

9 -0.41 Pro 0.53

1 031 Tyr 0.48

11 -0.68" val 0.3

12 -0.50 Met 037

13 -0.02 e 0.40

14 -0.52" Leu 043

5 007 Phe 0.44

; 036 Trp 0.59

! 021 Lys 0.07

18 -0.38 *Asx, Glx mean the sum of asparagine & aspartic acid and

19 -0.07 glutamine & glutamic acid, respectively.

20 -0.24

21 -0.14 Hhg o] opw)icaba} uhulgate] FAPAE B35k

22 -0.45 oy BE opmigtel A folZl AHBAE JERA

23 -0.42 = R UTHTable 9).

24 -0.28 opdel Az = w mEeS vigle FA v 2

25 047 & BAE A 0161_?& ‘qu-/]_ FAE ©de =3
o= W7t AslE i H2be o] ZslE o] vy go] ol

- 02 A = Aog Azt

27 -0.45

28 -0.66 V. Qotw z=

29 -0.43

30 0.16 U4k vke] o)gtstA EAJ-S BAEla o]3EE EA

"Means significant at p=0.05.
“Means significant at p=0.01.

0.64 = Frolzel ko] AuAAYE gl EAHUT
(»<0.05). WehA Ehdo] Yaje] F7A ¢ -2

o T} vt ol Y T o= ARdT

Hho] uly]&-3} HPLCE ©]-8-35}<]

= peak?] AW IO FAEA A peak 2, 11, 14,
2837 §-o]MQ] Lo ATTAS KGO P?# 1=-0.56"
(p<0.05), -0.68" (p<0.01), -0.52"(p<0.05), -0.66 (p<0.01)T
Z-9)THTable 8).
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