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ABSTRACT

This study was examined the physical characteristics (geometry, yield strength, thousand-seeds
weight, true density, and moisture content) required for mechanization-related technologies such
as (harvesting, washing, transport, and drying). Large differences in the size and shape of
boxthorn berries(Jangmyeong, Bullo, Chungmyeong, and Hokwang) are used to analyze these
physical properties. The average diameter, volume, surface area, and sphericity rate are calculated
using long and short diameters of the boxthorn berry according to its variety. Hokwang has the
largest measured surface area, and Bullo, the smallest. Average yield strength is 1.78 kPa and
the mechanical pressure of soft boxthorn berries is not more than 1 kPa. Bullo has the highest
true density. The optimum drying time for the measurement of moisture content is 4 hours at
the drying temperature of 100C.
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Geometric mean diameter, (mm) : D, = (D2L)

D,
Sphericity, (dimensionless) : ¢ = Lg 2
DL’?
volume, mm’) : V=7T— 3
(mm) 6[22—(DL)?] ©)
Surface area(mm’) : S= 7qu2 “)

where, D : diameter of boxthorn berry, (mm)
L : length of boxthorn berry, (mm)
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where, W : weight of boxthorn berry, (g)

V : volume of boxthorn berry, (mm’)
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Table 1. Geometric characteristics of boxthorn berries by variety

Properties Variety
Jangmyeong Bullo Chungmyeong Hokwang
Diameter(mm) 11.58% 1.32 8.24% 128 9.07°+ 1.49 11.11°%  1.38
Length(mm) 18.44° 241 15.87% 239 20.73%+ 2.62 21.61% 2.69
Average(nm) 13.49°%+ 135 10.23% 1.49 11.93%  1.69 13.85%+ 1.53
Sphericity rate” 0.74+ 0.07 0.65°+ 0.06 0.58% 0.05 0.64+ 0.06
Volume(m) 1751.42°4524.93 895.28°+369.00 1597.53°+600.65 2182.46°+680.59
Surface area(mif)” 577.43%115.34 335.51% 94.42 456.31°¢127.16 609.53°+131.52

Values followed by the same letter in the same column indicate no

w0k 0,001

A A

A4 BE A
Aol
45%01’% F74e)

==

=
.

2. 7
TEE

" o2

748 12.38 mmZE YERFOH, 7]
Zxo] ¥ 84 mRTE Ao =77}
AL Z UEFGTHLee et al. 2009).

_i_x St Az, A 73.80%, EE 64.81%,

A 57.62%, &% 64.44%2 VERITH(Table 1). A
A BF TEEL 6517%= JEIHT TIFEL
100%° 7WHe5 ol 7 FARE Ao &
u) o] 73.80%2 T& ol 7 71RAl YEebge

o, AL 57.62%= EFd ol A YElTh
= A TEES] AU - Ha Fo] 7P A
e THE FFoll HIste] 9] fo] ddshA] 23
Ao EZ Uehytth 73 77k AHEFFT S olF
A A AR A E o]Fo] AFstAT T 9] F
T2 HuA & 4EE FASCF o]0l 7hed
o2 AUk

3 AMA A EHA

Aol =4 A, T3 2182.46 mi, A 1751.42
mil, ™ 1597.53 mii, B= 89528 mie] <=O & Ty
AF e A7e TFFFC) P An, BEFFO]
7 Ze Ao 2 YEGtH(Table 1). £ &

2

% 609.53 mn,
335.51 mii &=
@3] 7|7} I &

KN
L

3 &
o

FES EEZE YEET

2 577.43 mi, A ™ 456.31 mi, BZ
o AAT FYF AR e

o sgoln] 14 %

significant difference.

4. SEZL=

Fig. 12 7714 Aztel] & 2 38 7}
SHSLE Uehd ZlolH, 2o e} o] BERF
Fol & FFol visty B F=E Yehit
T 71744 £59 YRPTE Table 29} 2o] v}
wow, B2EF0] 520 kPa2 9|97} 7P whek

F

@ Ao yehton, SYEE

7R3k Ao 2 Utk BAFEREE BRE
Z0] 2.90 kPaZ T7)A FA o] 71 dekely, A
WEZ0] 1.19 kPaZ 712 HAo] 7pg B2 A
o2 vehth e, dukA”l wakEe] 957
== 20 kPa 01“4 FEAEE Ve 77
Ze| 735 wlaH 2)u7} v ok Ao et

Y THKim 2006).
ZF JFFELEE 1.78 kPaZ 7| A A

| kPaz ABG Folobu ust B B4l

25

2.0

Bullo
Jangmyeong
—=—=- Chungmyeong
—-+= Hokwang

o
L

Stress(kPa)

o
L

0.5 1

0.0

15 20 25 3.0

Time(Sec.)

Fig. 1. The yield strength of boxthorn berries by

variety and time
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Table 2. Yield strength of boxthorn berries by variety

. Variety
Properties
Bullo Jangmyeong Chungmyeong Hokwang
Max.”™ 3 ¢ d b
(kPa) 5.20 2.92 2.81 3.33
Min.** a b b c
(kPa) 0.89 0.58 0.53 0.35
A Lg? 1.57° 1.46°
(kPa) . . . .

Values followed by the same letter in the same column
indicate no significant difference.
* p<0.05, ** p<0.01, *** p<0.001

5. MEE H AE=
TR FEE A Ee ST A Table 3
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22 79099 kg/mi 2 <O 2 FU|A F BERZEF0
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Table 3. Thousand seeds weight of boxthorn berries

TR E5E TIssE 3 7|AE £ 387

— — Chungmyung
—— Bullo

Weight(g)
>

Dring time(h)

by variety
. Variety
Properties
Bullo Jangmyeong Chungmyeong Hokwang
Thousand-
seed 70780 1025.2° 895.1° 1064.7*
weight

(2)

Values followed by the same letter in the same column
indicate no significant difference.
* p<0.05, ** p<0.01, *** p<0.001

Fig. 2. The Wight of Moisture Content of Boxthorn
Berries by variety
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