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Effects of Flame Peeling Characteristics on the
Hardness of the Chestnut Shells

I HyeEr A m o
284 384 284 K
J. H. Kim J. B. Park C. H. Choi J. M. Kim
ABSTRACT

It was intended to investigate that how hardness of chestnut shell affects the flame peeling characteristics of
Korean Chestnut. Effects of the hardness on the flame peeling characteristics need to be found to establish the
optimum drying conditions for chestnut of various cultivars, sizes and harvested years.

The equation based on the hardness of the chestnut shells was developed. It was found that the flame peeling
characteristics of the corresponding to the various drying conditions did not differ significantly to the groups with
the same hardness. The flame peeling characteristics of the chestnut with the same hardness were not influenced by
cultivars, size, and harvested year.

The peeling ratio and the heating depth were increased by decrease of the hardness of the chestnut shells. On
the other hand, the peeling ratio and the heating depth were increased as the flame temperature was increased with
the same hardness. When the heating depth was limited to 2.1 mm regarding the process characteristics and the
damage ratio, the proper hardness and peeling ratio of chestnut shells were 1,369.8 g/ mm? and 83.9 %, respectively,
at the flame temperature of 700°C. And also 1,517.7 g/mm? and 80.7 % at 750°C.
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Table 1 Equation for the hardness of the chestnut shells

Y=a+bx,+axl+dx, +ex3?

Sample (variety_size_year)

Coefficient

RZ

F value

Prob > F

Ungi_Medium_1996

o ®

[2]

2,177.428
33.752
—0442
—31.506
0230

0.920

60.289

0.0001

Ungi_Medium_1997

g o

[¢]

2,295,581
33.387
—0435
—35.022
0272

[

0.938

79.998

0.0001

Ungi_Large 1997

o ®

[e]

2,569.302
49.907
—-0.611
—45.160
0.347

il

0914

55.977

0.0001

Okwang_Medium_1997

[> . -}

[~5

2,667.530
23.423
-0.343
—29.909
0.182

i

0.948

96.079

0.0001

Y Equation for the hardness of the chestnut shells

where, Y : hardness of the chestnut shells, x, : drying temperature (C)

X, : drying time (min), a, b, ¢, d, e : coefficient

Table 2 Peeling ratio of chestnut with various drying conditions

Drying condition

Flamp temp. (700C)

Flame tmep. (750C)

Temp.(C) time(min) Peeling rate (%) STD Pecling rate (%) STD
40 56 57.5 32 70.3 4.5
50 41 58.3 35 69.9 82
60 32 544 22 68.0 44
70 20 483 7.1 724 39
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Table 3 x2 ANOVA results for peeling ratio of chestnut with various drying conditions

Flame Temp. Source DF Chi-square Prob.
Intercept 1

700 C ) 7.52 0.0572
Condition 3
Intercept 1

750 C . 1.37 0.7114
Condition 3

Table 4 Peeling ratio according to the variety, size, production year, and the hardness of the
chestnut shells (flame temperature 700C)

(unit : %)
Sample Hardness (g/mm?)
(variety _size_year) 1500 1700 1900 2100
Ungi_Medium_1996 74.4 65.0 51.6 320
Ungi_Medium_1997 75.6 66.3 54.4 352
Ungi_Large_1997 73.2 68.7 58.0 419
Okwang_Medium_1997 84.5 76.0 62.0 520

Table 5 Peeling ratio according to the variety, size, production year, and the hardness of the
chestnut shells (flame temperature 750C)

(unit : %)
Sample Hardness (g/.mmz)
(variety _size_year) 1500 1700 1900 2100
Ungi_Medium_1996 81.5 723 60.2 426
Ungi_Medium_1997 84.8 80.8 68.0 46.0
Ungi_Large_1997 82.5 76.0 66.0 54.5
Okwang_Medium_1997 91.5 839 713 64.0
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Table 6 Result of Logistic regression ANOVA for peeling ratio according to the variety, size, and
production year (flame temperature 700C)

Hardness (g/mm?)
Sample? 1500 1700 1900 2100
x? Prob. x? Prob. x? Prob. x? Prob.

UM96 vs UM97 0.0952 0.7577 0.1147 0.7349 0.4371 0.5085 0.7205 0.3960

UM97 vs UL97 0.4368 0.5087 0.3745 0.5406 0.7726 0.3794 2.7410 0.0978

UM97 vs OM97 7.4313 0.0064 6.7682 0.0093 3.5096 0.0610 16.7828 0.0001
D UM96 : variety(Ungi), size(medium), production year(1996).

UM97 : variety(Ungi), size(medium), production year(1997).

UL97 : variety(Ungi), size(large), production year(1997).

OM97 : variety(Okwang), size(medium), production year(1997).
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Fig. 1 Peeling ratio according to the flame
temperature and
chestnut shells.

the hardness of

Heating depth (mm)

0 . . A
1200 1400 1600 1800 2000 2200
Hardness (g/mm?)
@ temp. 600C v temp. 750C
O temp. 650T B temp. 800C
v temp. 700T —— regression

Fig. 2 Heating depth according to the flame
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chestnut shells.

o T dol: vty o] EA vyl whg
BER FBANE AT LEE AAS o} sz
EAET YHE BAE AT Y 2Bz
A5 dole F4u W A1g £50] ua} oz
A vhebdeh olgd YT Po|F 2.lmmz AH
& Aeo] AR % 9y PEE FFL 5} 700C 9

A9 AE 13698 g/mmi2 \}EFk 0o, o v u}y)
£ 83.9%01 1, FE2E 750CY ALoME A
A 3 93 AR5} 15177 g/mm’E, o) W) uhy) gL
80.7%= el o] dAaAzo] 2524 G
5 Zolg 21lmmE A3 &3e 9 FFLE 700,
750ColN A w9y AEE UEd 3oz, &
F A2259 d2AZ) B2 WoENS 7o)
o, v stdutul o] HAgo] Bet A7 £99 B
L7} Utk

4 QY AR

& dFANE FUL B EFFR, %), 2
1(FE, U8 @ YA E(1996E4E, 1997d 2H)e]
hE ok A9 A2E PAEn olE ¢ Y9 AR
7t ety ggel nlHEe 9FE Tt o
FF, 27, BAEE 8 AY Azz23 439
& A TA 5

W oY =S5 APE 3 W 9ne) AR
A% B AE TR, ¥ I A X wE uy
54 482 FANAM= 48 ¢ AxAe 2o ¢
Edgs FU8 AYAEE 71D 2 sty &
e FdstA delgth 22 EF9 AFod: 9
9 A7), AAdE7 g2das ¥ 99 Axs}
TY3td 3 w9 g9 Aols}t i9lod, W o9
o BAEI TUdE W EFC WE g duge g
7 Ao)7h vhebwteh.

W 9y A=st ggduty 58 v JES
TEE7) Ast] W Ay A5 vty £ A
e FAsoH, dgdnE W 9y Axs 7
&g mzt 2y g dYE Pol:= Fikstn, B
U F=dXE FRLET ¥ 84S dugd
AT Jol7t & 222 ekt o)y dH%E 2
ol ety W] Al 4§50 whet v A vehu}
v, 9YF dolE 2.1mm= A e u AR w9
3 AEE SALES 700C Y ASols 13698 g/
mm’2  Uegton, o]  unl&e 83.9%0|% 1,
FI2E 750CTY F9oe A @ Ay A=}
1,517.7 g/mm’2, o] u} u}u]L Lo 80.7%=% el
=8

—357-



A2 A7NARYA A23A A45 19983 8¢

I EH

- AFE, AR, HFE. 1997, 4 9y A A€ )
uh, 3F59) 7] A 28] A 22(3):289-294.
AN AL 1997, A B AL

3. Anzaldua, M. A, M. C. Boume and I. Shomer.

1992. Cultivar, specific gravity and location in tuber
affect puncture force of raw potatoes. Journal of
Food Technology 57(6):1353-1356.

. Dransfield, E. and R. C. Jones. 1984. Texture and
mechanical properties of pork backfat. Journal of
Food Technology 19(2):181-196.

. Lewis, M. J. 1987. Physical properties of foods and

—358—

food processing system. Ellis Horwood Ltd.
England.

. Moreira, L. A, F. A. Rodrigues, J. Coelho and R. P.

Singh. 1994. Texture change in vegitables during
thermal processing. Jounal of Food Processing and
Preservation 18(6):497-508.

. Voisey, P. W., L. H. Lyall and M. Kloek. 1970.

Tomato skin strength. Joural of American Society
for Horticultural Science 95(4):485-488.

. Zhang, X., M. L. Stone, D. Chen, N. 0. Maness and

G. H. Brusewitz. 1994. Peach firmness determina-
tion by puncture resistance, drop impact, and sonic
impulse. Transactions of the ASAE 37(2):495-500.



