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< SUMMARY >

Purpose&
Contents

O Objective of the study : Selection of pepper cultivars suitable for mechanical
harvesting and Development of self-propelled
pepper harvester having picking head system,
cleaning system, collecting system and Processing

technology after harvesting

TongYang Moolsan Corporation(TYM) : Development of a self-propelled
pepper harvester suitable for domestic pepper cultivars and cultivation methods

- Consisting of triple helix type picking head for domestic pepper cultivars and
cleaning system separating foreign materials from peppers and pepper
conveying system and collecting system

- Developing riding type pepper harvester having levelling function

CHONBUK National University(CNU) : Study for optimum structure and

working condition of pepper harvester
- Optimum structure set-up and concept design through detail analysis of

pepper harvesting system
- Improving testing problems through pre-test testing of major systems

National Institute of Horticultural and Herbal Science(NIHHS): Selection of
optimal pepper cultivars and development of cultivation techniques for mechanical
harvesting system.

- Selection of optimal pepper cultivars for self-propelled pepper harvester

- Development of pepper cultivation methods for self-propelled pepper

harvester and conducting field demonstration test

Jeollanamdo  Agricultural Research & Extension Services(JARES):
Development of a crop cultivation system suitable for machine harvesting of

pepper as a following crop in garlic and onion cultivation area

- Cultivation method suitable for mechanized harvesting

- Increase farm income by introducing new cultivation methods to grow

pepper after seasoning spicy vegetables.

- Vi -



Life & Technology Co. Ltd(L&T) : Development of processing technology

for mechanical harvested pepper

- Development of impurities removing system and color ripening and size

separating system for mechanical harvested pepper

- Development of compression type pepper de-stemmer

- Basic layout of drying and milling facilites of Pepper Processing
Complex

* Major export markets: Domestic, Asia (China, India) and US Market
* How to sell products : Using sales network of Tongyang Moolsan

Corporation

Result

O Development of a self-propelled pepper harvester(TYM)

- Study and analysis of overseas technology and patent of pepper harvester

- Development of lab-based test device by avoiding-patent designing of helix
type picking head and cleaning system and performance tests

- Improvement through field performance testing and test analysis with 1st,
2nd Proto, 3rd Pilot design and development of pepper harvester

- Improvement through 2 time green house cultivation in winter season and
testing in order to overcome the one time testing limit a year

- Performance evaluation of the final machine in the field of major pepper
growing area was more than 85% of the target efficiency of harvesting
announced in RFP

- Securing original design technology and New Excellent Technology

Certificate from the government

O Study for optimum structure and working condition of pepper harvester

(CNU)

- Investigation of literature and patent contents in the inside and outside of
the country of red pepper harvester

- Investigation and analysis of the present technology level of the pepper
harvesting machine based on the contents of the research and expert
advice, and build the optimum structure and system of the pepper harvesting
machine

- Systematization of data analysis method and data analysis method for

performance test of picking head part and sorting part.
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- Analyzing the efficiency and problems of each major system and

developing improvement plans

O Selection of optimal pepper -cultivars and development of cultivation
techniques for mechanical harvesting System.(NIHHS)
- The pepper quantity increased as the harvest time delayed and the best
harvest time is from late August to early September.
- The staking distance can be 2 times more spacious than traditional method.
- As the suitable pepper cultivars for mechanical harvest, NIHHS selected 5
cultivars including Jeockyoung, and GBA selected 3 cultivars including

Ecostar.

O Development of crop growing system suitable for machine harvesting for

pepper cultivation in garlic and onion cultivation area(JARES)

- Development of machine harvesting season and cropping system of pepper
after onion or garlic harvesting.

- Selection of commercial cultivars that can be harvested at a time suitable
for machine harvest and machine harvest verification was done.

- Machine harvesting system was demonstrated to farmers for field testing
and evaluation of machine harvesting.

- Suggestion of general treatment system and machine spread policy for the
construction of pepper machine harvesting complex.

- Pilot project for pepper machine harvesting in the province(YoungGwang)
in 2018.

O Development of processing technology for mechanical harvested pepper(L&T)

— Physical properties and calyx removal characteristics of pepper samples with
different cultivating area, harvesting time and varieties were analyzed.

- Impurities removal system of mechanical harvested fresh red pepper by
using cleaning card was developed and average separating rate is above
90%. Its capacity is 1 ton/hr and required power is 10 hp.

- Sorting technology for ripeness degree and thickness of fresh pepper by
using image processing system was developed. Its capacity is 1 ton / hr
and average sorting rate is 97% or more.

- Compression type pepper de-stemming system was developed. Average
calyx removal rate is 95% or more. Its capacity is 500 kg/hr and required

power is 7 hp

_ix_




- Pepper Processing Complex with drying and milling facilities to produce
high quality red pepper powder by using mechanical harvested red pepper
material was basically designed with their specification and layout

Self-propelled pepper harvester was designed and manufactured the first
time in Korea. Optimum structure of the pepper harvester and optimum
cultivation condition were secured. Field evaluation was finalized by selecting
more than 5 cultivars suitable for mechanical harvesting and spreading
cultivation method for mechanical harvesting. Cropping system for
mechanical harvesting of pepper spreaded to farmers with the documentation
enabling pepper growing after garlic or onion harvest. Development of
foreign material removal system and ripening decision system by color and
size separation system was done for processing pepper harvested by a
harvesting machine. Compression type pepper de-stemming system was
developed. Transferable technology to Pepper Processing Complex with calyx

removal system of more than 95% efficiency was developed.

Expected
Effect

O Domestic and international patent 7cases application, 4 cases registration,
domestic and international academic conference 12 papers, Non SCI 2
papers, Manpower training—7 bachelors, 2 masters, Training and consulting
3 times, Advertisement and demonstration 6 times, Exhibition 4 times
attending, Official certificates 4 cases, Policy citation 3 times, Misc 5 cases,
and 1 SCI paper was accepted and Technology transfer 1 case is in

progress

O Developed pepper harvester contributes of the increasing pepper growing
area by resolving the difficulties of pepper harvesting. This will secure

price competitiveness of domestic pepper.

O Exporting the developed pepper harvester approved in performance in the

market will give a competitive power of domestic agricultural machinery.

O Obtaining the technology for self-propelled harvester development by
successful development of self-propelled pepper harvester. Facilitating the
development of dry field crop machinery by inducing the development

competition between agricultural machinery companies.

O Entering in to the domestic market by making a machine selling contract

with a pepper growing farm in YoungGwang province and promoting sales




for Agricultural Technology Centers. Increasing domestic sales using NET

certificate and sales network of TYM.

O The results of physical properties and quality studies of pepper samples
are used for the development of new varieties of pepper to improve calyx

removal rate and to be suitable for pepper harvester.

O The patent of compressing type red pepper de-stemmer was applied and
its system was supplied to Red Pepper Processing Complex in main pepper

producing area.

O Mechanical harvested pepper de-stemming system to improve farm
household income will be installed in Agricultural Processing Center near
Red Pepper Processing Complex. Therefore, calyx removed fresh red

pepper material to increase its producing capacity will be supplied there

Keywords

. Standardization Pepper
Simultaneous .
Pepper .. of Pepper Post—Harvestin | Pepper Calyx
Ripening .
Harvester Pevper Cultivar Harvest and g Processing Removal
bp Cultivation Technology
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= E"PF%‘%A]' X]-_,E_'r_)

e A w2 (ha) A AA g v E(%) AAEGE) 1023+ (kg)
2001 70,736 19.3 180,120 255
2002 72,104 21.6 192,753 267
2003 57,502 17.5 132,010 230
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2009 44,817 17.0 117,324 262
2010 44,584 18.2 95,391 214
2011 42,574 16.3 77,109 181
2012 45,459 18.0 104,145 229
2013 45,360 18.0 117,816 260
2014 36,120 14.6 85,068 236
2015 34,514 15.3 97,697 283
2016 32,181 14. 85,459 266

P AR =Y A Auas

A= A A (ha) | AL DA g B (%) ABAFGE) 10ad % (keg)
2001 5,017 1.54 231,630 4,198
2002 4,620 1.38 188,403 4,078
2003 5,334 1.68 218,088 1,089
2004 6,485 2.05 255,319 3,937
2005 5,213 1.75 220,161 4,223
2006 5,606 1.92 236,052 4,211
2007 5,966 1.99 253,738 4,253
2008 6,060 2.18 262,254 4,328
2009 5,704 2.20 233,112 4,087
2010 5,392 2.20 215,071 3,989
2011 4,814 1.80 185,147 3,846
2012 4,995 1.98 197,869 3,961
2013 4,851 1.92 181,069 3,733
2014 4,619 1.87 185,915 4,025
2015 4,878 2.17 175,574 3,599
2016 4,455 2.05 169,199 3,798

P AR S Far AMAA 2 AAFCE A EY,
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6 T 13 A= AAd 2 AAF(RE  FAO FAAR)
e ol
AEw | Auma | Awas | S0 AR aag | gawes | B0T A gay
) | awes | 10000 = )| Ao | 0000 T

2001 37,289 1.88 215.0 8.35 533,088 32.53 9,883.6 46.30
2002 35,500 1.80 220.0 9.04 573,000 33.59 10,534.9 46.97
2003 36,000 1.89 230.0 8.19 602,593 34.78 11,528.7 47.59
2004 41,124 2.23 235.0 8.40 607,800 36.61 12,031.0 48.83
2005 36,500 2.03 240.0 8.56 612,757 36.32 12,530.2 49.60
2006 38,000 2.03 245.0 8.39 632,634 36.72 13,030.2 48.98
2007 40,000 2.05 250.0 8.22 652,510 37.86 14,026.3 51.36
2008 41,000 2.14 252.0 8.07 652,296 36.75 14,274.2 51.06
2009 42,000 2.06 260.0 8.57 662,289 36.51 14,520.3 50.56
2010 43,000 2.18 265.0 8.68 682,330 37.34 15,001.5 51.32
2011 42,773 2.16 282.3 8.70 707,086 37.90 15,541.6 51.70
2012 43,000 2.16 290.0 8.65 709,150 37.04 16,023.5 51.40
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3) Yoon, J.Y., Pae, D.H., Lee, M.H. 1992. Breeding strategy for labor—saving in cultivation and harvest,
and diversification of quality in hot pepper, Capsicum annuum L. J. Kor. Capsicum. Res. Coop. 1:24-40.
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overhead

dE 9 FF37]

o<
T

- helical conveyer

belt conveyer

Fu % 53 Hg7)

brush

disk couter share

Qo) A5

trash hedge con:veyer
% // b hs A Laode -5
Sz AR B ke
O i:)___ __d'_{fo*conveycr
- < \ strawberry ‘“")
\ blower
cutter bar

Autrel 2715487

a9 1. d42FE 78719 FH

Frgrlie] BN A7 FEUF 55 ol Fal ey ojxutd nFg
olTuA dE T2 P A Aem LvhEA 5.
- 2xd Bl o]gste] 155 &= WA (Gentry et al1978)
ZEAl W3k EAfo]l Aal A gEE o R ARESH = BlaEe] Y
tine bar
T el
Ao E4E =
W gAAg o add THAIF FeA = A0l s
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hydraulic

ﬁa'li.ndir\ : I ; L

.

3¥ 3. =YAE o] 87 LA

DFE7] Aol hiBe] HASWA nFE Et 483} AR nFoe] FEol
g% FAYL BPH R o).

Ao hak b Qe Az mpebd nFAvisl hom HelbAL mFYE
wol g2 497} 0

- Fe I E o3t uFE wi= W2 (Lenker and Nascimento, 1982)
= o]

MEGE e Qe B77 olA olEo] nFEE gutsuA Fo LU wAd nF
7 Ao Wol AUt "ol 1FE Fets FA7L HEw 43
e nFE WAG Aol AEs7] 6 ARE el A ARAE B,
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O Funk %(2010; Applied Engineering in Agriculture)& tAl 71+ & H 9
(Disk finger, Chain finger, Creager, Hernandez, Israel type)oll thal] 4]

o
[

S
e
o

E)-\I\
&

1 7FA 9] @A F Israel typeo] & A &0] 883%= 7Hd =31,

A
A
AEgo] 112%= 718 +e.

- o
e
L

71 Aol 2l 7k

- Disk finger®} Chain finger type< % $ 3539 Hb o]ifo] "o ol Qlo] A 59

FoehA

- Creager®} Hernandez type(Vertical helix control harvester)s 383882 H O},
W7ty 53 sj & 7 e]o](Paddle conveyor) Alololl Al &% 3159] wio] &4+
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SuFAE 1 % w5dS Tl G50 10%4E] 48 2L H8T 4 Ax
Feoldtal By
X 1 g4%3x9 g4d& 4 &4& Hu
Harvest (.m.m Harvesl Mechanical Net Marketable
Mechanism Cultivar Parsmeter Efficiency(#l (%) Damagel®! (%) Portionl®*I[®] (%)
Isracli 8.3 a 112¢ 784 a
Hernandez 8l.la 48.1 a 416h
Creager 81.0a 489 a 40.7b
Disk 4280 16.6 ¢ 6.0b
Chain 41.1 b Y4hb 25.7¢
O wlar 9 ojxgtdoA] Jte nFFEI|AE LFFTAAT, AR, WA 5 a1y
@ w2 REEEI AMEdel Agelx gonw Fu nEEEF U Autyel A
gt Sy aFFET|A Jide]l da g
s a0 R nE s A5k, A, At @A A
- W9 AFFFEA YA FEY, 1F F7]EC B

O Paul 5(2011; International Journal of Vegetable Science)= 13 B4 A] o]FuXA Fx
of ogt F7]eA duje] @AEE 45 ~ 40 Neojm Hit 2INe| o] a3ty HE F
g3 Al ANo 2 4gE dgEdvn A,

o AR APEY

O nE5TY)e) AEE Fat AR (Cleaning)t TFE BE7} 24,
O Rienk Table(Square tumbler, Herbon, 20036))
- 3| HdFd Edt2Y Squareso] of#f o 1l I o] dAF b
- Square=°| 3AeHEA ALFES o]Feal AFHY A2 F

Aol Bom woix

19 9. Rienk table A A 2¥ % 10. Boeserl 81719 M3 ¥ Rienk table

6) Herbon, R. 2003. The Design, Prototype Development and Concept Validation of a Chile Sorting
Machine. the degree Master of Science Industrial Engineering, New Mexico State University.
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a9 11. A3 ¥ Rienk table by Patent #4,507,911

- Rienk table?] 344 =4 Z 3} (Eaton, 20057)
- AEl7F W9 A %o Rienk tables ©]&3to] A3 A= 935%9 = 35&& HO

<
=1 7T p
= WhHo AlE Tol] AT A= 710~T5%E A

-~

- bE BAY, 2FEC] dolHe wF H)e el 8 PFL wFA B

- RAE BAS AHT A MEEH.

- Fagol Be W7D nFv E/lunk w7 @ gao] madolw, drael ke
WD F717b g A MEe mF B A 717k ol F905 3, 13 F7]9
Fapel 27 WEe| galol ofel s

7) Eaton, F.E. and C. Wilson. 2005. Refinement and testing of mechanical cleaners for red chile. New

Mexico Chile Task Force Report 22. Available at : http://aces.nmsu.edu/pubs/taskforce/#chile/
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W AL £3%7)(52 559 9
E

2 0
(55A)E Toto] MiE L, aF= ool MEGY)P 2 Holx| ofFH.

a9 14. $%7](air blower) by Patent #5,930,987
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O Finger rake(Herbon, 2003)
R CIEEEEgEE
- =d Aole] nRgEe FUHT WES 5 YL =

[e}
= HE0°] 31d3tal fingerg2 7HA <
oS Hi.

19 15. BoeseAl 8719 finger rake FAA| 2 €

O 93| Ad3sl= = (Counter-rotating roller; Wolf, 1983%))

- 100 rpmo.2 A3l Hats aF-EeE aFde] FAE 1FE FAIE 9T
- Picking element: 1000rpm ®=+ I 0|49 £ & 3| AsHA 1Fel 1FE5

8) Wolf. I and Y. Alper. 1983. Mechanization of Paprika Harvest. Proceedings of the 1st International
Conference on Fruit, Nut and Vegetable Harvesting Mechanization, ASAE Publication 5-84.
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¥ 2 934 BAE 4T R E/RARE 39 2%

O,
Detached fruit Undetached Fruit Total 70 of .
undetached fruit

No. of Weight No. of Weight No. of Weight

fruits (kg) fruits (kg) fruits (kg) By units - By weight
Before 218 0.777 89 0.380 307 1.157 29.0 32.8
detachment
Alfter 385 1.497 70 0.267 455 1.764 154 151
detachment
- A 74 S Fu I3 AsE BER AE AUGE ol &5t HAseE W,
- APy et Ay T4l $1A13 2 A(auger) B 517t ofe] ¥ T o] 3] stHA
olEAL B Alo]2 "ol 1FE o7 He4d oste] o|HH.

4o ojgde o1 13

[

- o)t Belsh A2 e Aste BE) gstel wFnh &
2] 9ol dobd st

8
a9 18. g3 Adste EHE o] &% HAH Al2¥ by Patent #5,287,687
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O Roller table?} =S o] &3k 4 MdH(Salton, 20039)

- A% 3= roller table(rienk table)¥ 3] A &= =d o2 -4

- roller table2 1139} o] EH 9] E3ES HY3t7] 455 s 2 3HS 3FaL, roller
)

o
table®] W& @AE Wed w7bA olEHe Y5 Alol®E A B
- Ege ARd Fol 1 BHOR, 53 ol HE(paddie)e] PAHOE A o], £l

I:
=
IAdetiA nFE For uF7 AoE nEUE =9 o &

Sheet metal screen
mesh tumbler
(2-3 inch openings)

................... S92, ’ _ Attached chiles
¥ oy p : and large trash

Screen———"

o ! 000 ’ (}\ 0

(air source) Y smaller

Loose chiles

29 19. roller table ¥ EH & o] &3 AH A|2H

O A3 B7E o4 H4%(Salton, 2003)

- 3% 2709 Ao mFe] AANY A& EHL o] &F JuA 2T

- wEs) WA 8Re Avolo] MECA AReR WolA 1, F7|7} AW Wer Houpo
W oS AsE Bt 2708 gobdAN miEe AW 9o Yu v/t o wow Wolx
N ek

Layering tines —jp [0 o [57] g 1 po

e

Screen
(Stems pass through—chiles do not.)

Compliant rollers
(Pull stems through) -

Layering tines —p»

DasSe

Compliant rollers _/ | ) \
{Pull stems through) | | l
Stripped stems —/'

a9 20 28 EYE o] & A A=

9) Salton. J.R. and C. Wilson. 2003. Improving Chile Harvesting and Cleaning Technologies. New Mexico

Chile Task Force Report 06. Available at : http://aces.nmsu.edu/pubs/taskforce/#chile/
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A A B (Herbon, 200610))

ki3
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5

S ol

w9 §FL wop W el wy

1%

(e}

[e]
e WE

golAaL, 74 ZHA Y
— ol#l9] 199 Kicker bar: 3

o

Slow Belt

Aol g ol %

539

a4g 21.

)

171 S1ske] Al

ol

Mo
ol

=]
T

X

d

g

A

o] =41 & (Inclined double open helixes),

- Boese Harvester Co. :

} ] (Vertical open helixes),

- Crown Farming systems Inc. :

=
=

EH2 5= Rubber finger

- Massey Pepper Harvester :

: g X = green chilli

- McClendon Pepper Co.

rubber finger3,

chili #&& F3t=

Mo
_

o

1) =

AA 71l

A

39} =)

10) Herbon R., G. Abernathy and E. Hughs. 2006. Design and Development of a Prototype Mechanical

Gap Sorter for Mechanically Harvested Red Chile. New Mexico Chile Task Force Report 25. Available

. http://aces.nmsu.edu/pubs/taskforce/#chile/
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A 2 98 7] (color sorter)
a9 28 A=Y 7|AsY 1F

I

3
¥ 7] (WECO
A

H aFdsd £44 E—ir%ﬂ*g‘ AAsE ATl AFEH
color sorter)?] ¢
A 5o A"Eo] Z+zE 90, 25, 25 % em A

:‘:r'.E] A A H 7] (Creager cleaner)

o] & & A A #AX(NMSU Chile Task Force A %)
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qoz HAS THANA AAstel FFstal glon VA FoE YuF d8E uFTteE
FolA Fagos A 2 HAAA #PL S Y. T DFAPAANE nFEA
AA FA Aol 7hd fAH o Az e oF st AT Eorr AAS L B ATHA A
AFEA AA FAY AAE D FHyEHde] AFAnst nFeAw FEE An LS
St Sl

vl NMSU H4 Aib7lE dxyolygdly (M-TEC, Manufacturing Technology
Engineering Center)x= “FHAIZ X9 AFAY 7eAd 2 Aot 873t A=
& 7S ML E. ol oA E FEEEor AT HAF Ul 1F VA 7 & 1
FUAE A A= A (chile de-stemmer)ol] 3 AFE Fasta Jom 200605 7
WAl 5 133 3] (NMCA, New Mexico Chile Association)®] Q7A LS ol dahd
(Jalapeno) #-& 3113 (green chile)9} Tabasco % Salsa &9 Y8 E AFEHE= 7holal
313 (Cayenne chile)®] ZrX A A A& 7Este] Aqt 57133l A8d g A&

3 # 5 e sEol 2PEAAE 2HL,

i

2008 ol = S A sEA o] JpEE b AeEE £ AFEAAA dYE ol &
§ & 1% (red chile pepper)AlZ ¢l Cayenne i35 ZAA|A #xe 7o) o]Fojgon
=2 AAl Cayenne 13 7Feadol Ax £9 F. unFEAAA AgFe AT

ol HAAAEL 90%= AE&stHAen A4 uF o s9dd #
< AT F. o] AR 533 (green chile pepper) W #EC] Jalapeno iLFol
A BAAAES 70~80%, #3 EAE] 30%=E HE Y AE&357F ojgfd AoR
%

webA Jalapeno L] AEE G4 olvA] B NIR AME o] &3k A dA e debzt
EE A4 water jeto] HAHAGIAI ALEE AR BAAAZAE ML F. o] A
4E 4xe BAAA ASFE 5108, BAAAE 0%, F¥) 4 10% o}
SEZ shal de.(2d" 31 #x)
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Cayenne 15 F 2| A A - Jalapeno I3 I XA

a9 30. ¥FAFY nFHAAA ZFX(NMSU M-TEC, 2008)

Fie - Bt Camens  Coin

Juth_-aﬂ;l@ ra&ﬁ DD o=

e inior M) |4ision Sattings | Camecs Sattings | Cut Serings | Dat Aquesnon | Moo Conimi | Dugrasies | Enginacs Semng |

29 31. 94°lvA & NIR AN E o] &3 uF HEAAAZA A 2EF(M-TEC, 2012. 10)



5 A=

=
=

A 24 Y9

71 A AN

o
-

-
Ll

QA7 Be

&AL 90§ 2000

R 400 A o) A

=

©)

3

il

it

Wr
M

fite)

N

T

0 US 3,855,760 [1974]
0 US 4,257,217 [1981]

1H &

©

(1) 53z
- 5eus

- E
=

_42_




=
fite)
pon

IS

Dar
wj

Hony
By
on©

il ™

POy
olT Hm
T ™ %O

oy T

B
%ﬁ#@
AR
ﬂzwﬁf
N-B = &
ORI BT

A 5 of

A

7
pS|
=

602}

AP E (46) ]l
=, o] (88)7F

bl

S

[ 1111
T

0 US 4,196,570 [1980]
0 US 4,402,175 [1983]

T T

T 1O

N0 T

GEC
T o/
ToFon B
R
_ Nrolm.uu
To
TR
ol
X
Evut .0

B

™ oy ojn
utﬂoﬁfﬂo

: US 5,210,999 [1993]

LIk
- 5ews

arliniSdin

- 538W 35 US 4,546,602 [1985]

- 5eus

_43_




: US 5,709,071 [1998]

<

oI
B

ﬂodﬂHTMM

e
L

: US 6,003,293 [1999]

<

- US 7,555,888

<

o]
=i

|

+ snout

SERCEES

=1]
=

6. =& Zulolo], 7. 3

- 44 -



o| W%
)
Zﬁﬂhi
o= ©)
< 5N
OWTT
(7o Ho !
=T
dﬂ_A 0 X
1%&%&

oo
LTS/
o NE N

131, 1 Abo]

°

2 EE AArE wd

A0

b

o~
T

o =
Ag FaL

7t

18

- US 8,079,203

Lk

4

}

0]
yul

= ‘(H‘

=

SEE

L

@

+

o

ojw] &

-
1

2] AHA)

R

2

g

F7h

—
fite)

2]

el
frod)

2]

)

el

)

o

@ e a5l

I

4o

,_—ll.

3

8

HE =

3|
A

o~
=

US 8,079,203¢] 7]

)
=

US5,709,071

L
-

1]

)

o

o
il
il

o
e

B
—~
fite)
R
Hr

il
mﬂ

_45_

A ok ook weby wEee

@ A Fuplel M Ak



o] 71= A

9]

.

- 2004

(1) Chile Machine Harvesting Observations

212 1.8 km/h, 222> 2.9 km/ho]t}.

o5, FYH7}

3|
=

& elojo] 7} mmapel 27 W%

alg
e

Nfo

b
el

it

—_
fite)

IR

oltt, — Track® 2 3

g

pzs

=AY 9

W &5

iy

}+= open helix

rotors©] t}.

TFow 99 27} FF

=
=

e
B
e
=

so] ek

¥ o

373

;é_].' -

1Al 5t

7

A

’

Ey_]__

]

=0l

g [e)
E;{E]E

]

(e}

ZHHT A2

38l A~
= 1 —

1=

53

]

— o

o]
o

—_
fite)

_46_



(2) Chile Machine Harvesting Trials
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Factorial Test of Crop Divider for Development of Self-propelled Pepper
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AR Ay FAE 4 9 AFste, Zhzbe) ale] W Ay g4 47 dot @ FAsHo

2ol goAHE 18, 282 Yol dajssdnt A5 2FE FENEA do5gady
3 2 =4 A AedErle A AulE AE Abfsidd AR R'ﬂf*l'@l = IA o]
TEHE 945 2 A=A ol &d P o olfiw FHIH 1a g HA e Halv) of
B 2F5e vbd, 253 Ads 33 Jdd o2 g4 EE EYeen, 2 adagedq e 25
oz F47 rr‘f 2259 vd, 47 10 mm, 15 mmel HE 2$HES BEMsgch AcAdedA
o] FHALs= 200, 300, 400 rpmlE %ﬁsiﬁoml PEHe oEEEE 03 misE A8
o} 2a} B'ﬂ”‘-ﬁ."ﬂ’f] g al=e b e wad nesid, oEs i s Alasio 4

Y& dAstgcoh aFA R FHAYE 35 cmE At 23A R 5£E Lkstd A E 14
F a3 3479 Abgaiglon, AENE S5 pme 3 820 F osd 2 3 Y AAsdd

2% ¢ 13

Aol 12 29 400 mpmel Y, AETF DAt flgel Eozlabelal 2R sp R
Hxlz #Hao] vebdkch wlebA 400 rpmE AlfEn AFHE 8 "o 23 I 33 v He "a*—?-
200mm Eokb 300 pmelld FL& gadge] vehdn, H gdE % Hd 2488 2% 4 300mpm
oA depich 23 AP E e A Jae) zhe wEe Resie AYY 23 Sug
M 4 10 mm, 300 mmeld, AEEY Wi 47 15 mm, 400 pmeld EE BAEe] vheh
o Hate] gAES nefsid e, Yo dAe| 15 mm, 400 rpmy W ol X%%, 400 rpmE
gl 22, AUAY FAE FEshed o] idol Ak BerEcel Wy 2 g HHe =
Al Egeln] o] d7e] 10 mm, 300 rpmel A8l AezAe] AHolatn Byt sHx % 400
pmel A E& @480 vebz]l WEe AFE AUAL 5 Uk #E 2AE Wast vn

* @AA T 063-2T0-2590, F, 083-270-2620, dekiml2@jbnu, ac kr
+ & de sEsATIe7IEEY sevlad g e AHeR SAEYS.

21

_68_



] wl
=

Al

RN

I

=

T

of
] &+<%]2l Journal of Biosystems Engineeringel] 7% <=0l A

3

o
=

Al

e
mﬂ
(u
O
dEs
| RT R o
=~
o | T | &I
A§7Hﬂ_£é
| o | | B M
Arcﬂ_mu.ﬁmﬂ._ﬁ
~| ™ | Ho
qwﬁ%ﬂm_anuni
ﬂlwﬂuaﬂﬁﬂ
MH%MHH%H]‘.XJ;
Yol || x| %7 o
%%Wﬁ%ﬁﬁ nom
S| | = | 2| 4| < =
A
@Eﬂoﬁ/ﬂﬂonﬂ%
4_EOMHHU.~| MT_
TR Ho | | =T |3
O N T N =Y T
S| Ho || = | W
=| oo
<IN F
A |
o | En ||
Nled | <] O

Tor

oy
Ho
o

fite)

N

—)

0

vze)

ol

™
-

=l

oo

™~
W

t=A

a1
o}

¥ 10.

o
sl
0
o] =
G P
w | TS
SRR oy
—
m mu o n
KO | .= o | oF -
—_ K
oo| 7| & Mo o :
= o = = =1 X
” =
. m N Wﬂ HT_
1:_A| ._ahw MH ™ Ow.c
T | ® reiioNy -
W) Z| 2o BB
| £| S|4k |x P
| 5| E|m| |2 Y
o~ © 2 g B B
e m 5| TR =
2 B LY
x| B|TR <
< = dlo
ol ~ N =
™ EREE! ™
- W |k -
— < |15 S

T
—_
o

Nd
al

o
e
=

o

Uz

mu

—~
fite)

_ZTI

_69_



.=
"o

el
xr
o
Tor
T
1o

&3t

3|
A

¢l Recurdyn®ll

xg e

a4

3}
<1

A% e B

BH

X9,

ol 7o aFapdel w

4o

‘i|o

o
il
el
)A

)

-
1

- Recurdyn&o. =

el
<
o

=

a¥ 32. AEF A EH A

il
gl

e

)A

—_
fite)

ﬂ
)

=K

A A

_70_



— Fze)4 Zeael ANSYSE Zgste] dAE Aol el 4% 10mmst 15 mmel
e #719 444S st

- A stE = RdEg A e AAAAY #2715 24 (10 mm, 15 mm)

a8 34 4 vAFEETD

- Mesh®] %+, nodes™= 103887l, elements+ 1905% U}E}%E

a9 35. 4419 Meshd 2w

_71_



a9 36. 7&x21

- Fixed

support

|
R

F e Wit o
al

}_

off

-84 A e Aol 1

mmeo]al a5 A

0
t) 25319 mmol®, &89 A$ 11691 MPaz ERsth

a9 37. A7 10mm, Force7}
2INY o iy

- A AR de] Aol 10 mmolal Szl
mmol™, &89 4% 350.72 MPaZ Y EFE

_72_

A No® 21 N 2743 1% o] 37 A% Z=via 714
63 No| = 271 2 7k A$2 e 9¢ F3ich

of %4

o,
oot
o,
[\)
—
Z,
e
&
2
ot
ot
rlo
BN

0.0o 500,00 {mm)
250,00

a9 38. A7 10mm, Force7}
2INY o &9



¥ \zx
\4 % nom 700,00 (mm) Z

0.00 700.00 {mm) - 350,00
a9 39. A7 10mm, Force7Z} a9 40. A7 10mm, Force’}
63NY of P F 63NY o &8

-S4 A3 el Aol 15 mmelm wF 7o el fe] 21 NI W, WP
o 6.6348 mmel™, & 49 30.817 MPa® Eby
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[ e—
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2INY o) HE=F 2INY 9 39
stx7ol A do] 63 NY u, Wy

- A4 As uae) A7el 15 mmela S
19.905mmel ™, &2 49 92452 MPa® eyt
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[(AE 1] 25 87 AZd 43¢ FF A2 2 857 73

lx} ko= a5 587 A kel Ajst F5 Al 2 847 S 95ty SA(Hdd

F54), A9 ddd 54), $AREAY §4), A9 F (@), PREVIE(EST), PRUHZ 2L

(i), PRF*A(#53), PRe7IN (2 2), FA(GFAAS), R(FHAAE) & F 105ES 4
. ol o 3t

2 18 IFste] YA EZHETY Aay =X XA 69 23] Ao &g
0¥ 30¥9 F&35dt. U2 H7F A5 HAyrd g, dys, 3, A S
W Folth (3 12).

¥ 12 NFFFTY AN 77 2 349 449 54

=z A 4= B 2 3 5 - 77
(g/=) (7N/=) (g) (cm) (mm)
k3| 976.4" +59.8 049" + 158 161" + 038 115 046 239% + 252
2 o 920.3" £126.6 869" + 8.3 164> = 092 128" + 162 2259 = 235
R7 797.2™ £ 166.0 136.8" + 34.4 979 + 079 7.8 =077 19.3% + 018
T 679.9° +145.0 7334 134 126° + 058 87 + 010 265% + 1.32
% 21d 34 629.0°£199.9 752" 157 150" + 073 127" £ 151 197 £ 094
PRAVIE  566.2°:655 542% + 116 147" + 086 136" =163 17.3% = 116
PRYZ xS 5418™:2317 5080 + 258 158" + 074 115 = 1.02  205% = 1.09
PR 4] 512.3°9£119.1 54.2% + 43 1547 + 171 134" = 084 175" + 156
] 464.2°9 £50.0 259° + 47 2567 + 272 124%™ + 029 2617 + 127
PR=7} % 3629 +694 440%° + 110 119 + 037 120" £ 096 154 + 040
> 57 B3 : DMRT
a5 ZIAFgel Agd FEAT Ao Ao dA FEELS wg Fasit & ¢ 3
o BAARE ol §F 1070 FF F LA S5 A FFol Y AW FFS AdY 4
EFQCFH EFoIR0W BT AS AT 9Tg0% FAAE F Y Seror), A
1% WE 136802 FAAR F M wel Avsel AA FE F A WA =AY
Eluith RbHe] e ditee 266go®E AR F 7MY E=skoy, ATt 9 25970
= F AR 0 3 2AEA,
SAANRE AR AE FE T 7P AdsEe] =Y A ‘sARFF AN A ¥
ANAE T 7FE @] S3d F52 PRE7ZINE'R A 3 A FF 1 s3] o 3l
o1 Aol vk Ag Felshsict
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A5 57 %

349 97 54

N e e )4 97

mee e (g/5) W/ (g) (cm) (mm)
2% 1916" +763 191 +77  89%:36 93" +35 146 +56
" f;;o} 327.8" 1091 470" £ 117 116" + 1.0 115”06 174 =09
o 7;5;2;0} 25021020 3684 £ 99  114” + 11 114° 05 172 1.1
wa 2062" +47.1 415 75 112”18 113 £07 166 14
2% 95860842 5390 123 710 £27 77 104 150 +06
- fﬂi 25084905  534% + 138 801 + 07  79% :+03 152406
pe 7;5;2;0} 2608041075 574% +145 68 26 68 +26 130 +49
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£ 16. 877

Y 4579 FFA Y W g
e 9

= A7) o] a7 v & (%)
°° 8Y 304 9¢¥ 10d 9¢¥ 20
Lmebd  12-8&m  &meldt DoePd 128m &t BoePd  128&m &nrkl
Al 40.6 46.7 12.7 11.7 65.8 225 12.1 78.0 9.9
PRAZE} 20.9 585 20.5 16.8 54.3 28.9 3.8 664 298
duulz= 356 416 22.8 23.3 40.6 36.1 126 670 204
=izt 32.6 52.7 14.7 30.9 376 315 7.0 799 131
oA 31.1 42.4 26.6 46.8 36.0 172 142 736 122
et 85.3 133 1.4 67.5 26.0 6.5 52.1 46.9 1.0
PRAEEA 309 56.8 12.3 20.4 64.1 155 14.0 720 140
] 434 52.1 4.5 34.2 49.6 16.2 15.7 638 154
o) 62.3 316 6.0 116 717 16.7 9.4 803 103
EZA 474 48.1 4.5 287 66.8 45 46.0 51.2 2.7
Bt 43.0 44.4 12.6 29.2 51.2 19.6 187 684 129

T2 71 12cm o]

ol

Tt H &S 89309 ol = 43%, 949 10¥ e+ 29.2%, 9¢ 20
18.7%% =AF H o F=FA7|7F mEa5 ot

o =
AEFSE B o 8m
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Hl &o] "olx]=

o5} 7]t 126~196%% Uehatth webn FEA7E HFolw Hulvel ol glo]
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E 17 5847 2 A%g 2 o ¥He
e 2 348 (%) o] 1 31 & (9%)
8/30 9/10 9/20 8/30 9/10 9/20
sy 38.0 18.1 15.7 2.6 1.6 29
PR 49.1 72.5 52.5 1.0 1.0 6.0
dgwz= 53.9 62.1 62.4 1.6 2.5 39
=597 32.2 50.3 47.7 4.0 54 94
Ferd T 475 51.6 73.7 1.9 3.0 7.5
=5 35.5 48.0 56.4 2.1 39 7.0
PR M A& 44.5 62.7 35.3 3.8 6.7 2.2
A 54.5 54.6 72.9 1.0 3.1 8.7
2 0] 42.3 72.1 60.0 2.1 5.7 3.1
B e 39.4 54.5 52.2 1.3 1.2 5.3
H 43.7 54.7 52.9 2.1 3.4 5.6
FEATE ATEE 437~507%% 24} Hew, 928 109 Anol A wokor] AT
wEeel Fdn L, 2o FFo] BT o WAL 2~56%E WAL BA 4L A
ojglom], £EATL &5 S ojWigo] Folgon @AW dulLhy we) ey 5
A8 RFE AL AAFHA £F BA2 olojd 58472 89 sl A 99 deow
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¥ 30. 3, vt A5

54 % #34

E qAd F3d =7 A Ax7 T
= (#€-4) (€-49) (cm) (mh) (cm) (kg/10a)
SZ2A(1%) 10.18 4.28 62 75 1.2 5,240
< 1} Z  A(FehH 10.20 5.10 1) 8.0 15 6,025
A (U=2) 11.7 - 69 79 14 -
vl g =(U5) 10.1 - 93 8.0 2.0 -
AR

: 18(422), U5 (54~5.14)

W 4%, 59 e, UF

I3} A%, 59 e, UF

29 47, s AR BE
DEA P FEAS £29 T n2E 59 196 A1, 23 L 5 5EZS 443
A3 i 24 T nF ANFH ASAS AR g8 U] AL, 213, AaE 5
5EES AAG F uE wade [#31] o UenRlo
¥ 31 13F 2423
= ) o] > = o=
T FER (em) ) &% S @)
AE211 17.0 13.7 47 4.5 0.6
A#213 8.3 6.3 2.7 1.3 0.3
1% = < 20.7 12.0 3.3 2.4 0.5
o Al 31.7 15.7 5.0 99 1.2
FETF 27.0 16.3 4.8 16.0 3.6
AEE211 31 15 5.6 12.1 6.73
AE213 30 15 5.0 11.6 3.53
v AR 34 15 5.0 13.2 3.23
AAXA 27 12 4.5 9.6 3.20
A LdAA 20 14 39 8.3 3.93
0% 2o ANE 99 1% A4 BA7] AAe e A7 e Ag W o
B AN e 52 dRdolel ed Ao puEo Aol wheh 245 Aol WA
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Fit FEEEFS AOAC W (199 whet At 7Hd dxzyoz AT

=

O AAHASTA color)

ASTA color 32 ASTA-20.1 W

n &% Zglao] Hof ol ES

th ofME FEEY AFAs AT F &
&3 53 =

= S
Japan)E ©]-8-3}o] 460nmoll A

ASTA color = -~
Sample weight (g)

If : instrument correction factor
O Aln A E(Capsaicinoids) &%

Vincent & (Vincent., 1989)¢] wWHel wie} o5 22 Wyel o wl A S35k

=

o}, 157FF A& 100mgS 15m¢ Palcon tube®ll % 3l acetonitrile 5mlE 7}3t F vortex
mixer® 2% FEsIAT L7 FEY 1IwE AN SHTF OnE kst
acetonitrile 5ml¢} water bml = W2l & A AFELS Cig Sep-pak(Waters)oll & =
Ao wHTY FEAS EHAZ] Seppakel F2E  capsaicinoidsE ©2A]7]7] 9@l
acetonitrile 4ml9} 1% acetic acidE €3t acetonitrile 1ml & FHAA vl LS &
stk &E9 wleAES HPLC(Jasco, Japan)E ©]-&3le] A#EFsdct mF: =2
capsaicin® dihydrocapsaicin® &35 (Fluka)S AFg&3tgch w12 A F(capsaicinoids)

capsaicin dihydrocapsaicin® o= 3}t HPLC ¥4 =42 # 329 #t}
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¥ 32. Conditions of HPLC for capsaicinoids analysis

Instrument Jasco 1 PU 2089

Solvent MeOH : Water (70:30)

Flow rate 1.0m¢/min.

Wavelength 280nm  (Jasco, UV 2075 Plus)

Oven temp. 3HT

Column XTerra MS C18 (Waters, 4.6x150 5um)

Guard column guard-column (Waters Guard-PakTM Milipore Co., USA)

Injection volume 2040

O 8% (free sugar) %
50m¢ Palcon Tubed] =7 2gS ¥ il 80% ethanol 40mE 7}8}o] voltex mixer= 2%7F
FE3 & A=A 045m filter(PVDF, Whatman)2. 2 712 % HPLCol| F3&te] #2413}

%t HPLC A =48 % 333 2t}

¥ 33. Conditions of HPLC for free sugar analysis

Instrument Jasco 1 PU 2089

Solvent Acetonitrile : Water (87:13)

Flow rate 1.2mé/min.

Detector RI detector (Jasco, 2031 Plus)

Oven temp. 3HT

Column carbohydrate analysis column (Waters, 3.9x300 mm, 10um)

Injection volume 2040

Q) A4 23 % uF
n a1F =4

FoMe IAdE A9 F3E AFARY ¥4 EAS EAF Aot AuF AR
A+ 168~228g, Hir 202+20g At} Zdol= 954~165.4mm, ¥+ 134.3+18.1
mm, A Zol= 422~585 mm, Hi 49.8+53mm, ¥ Z 216~269mm, Hi
235+ 1. MmmA . aF#I e} BAE EF dA Aol 153.9~202.5mm, ¥ 184.2+14.9
Ak HIdol= AFHA Aol 620~76.2%, Hit 72.3%=2 YElGT. HAAHo=Z & o
AFFEAIZI9/15, 9/30)7F 25 A= Apol7h ok aF @SR 3y A A
91 Aol 2 Aol7t Sl Ae® yeut weA ZAFEg AaF A5
| AZA AAA 1FELS FEA7] 99 FEollA et A AEE 7IEL
=

E
A7 ¢l Aow Azt 19 513 528 FEA7)E A9 2

o

AR

S N ol
fo 1 1 lo

HU

o
AaFE A

A
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£ 34 IF9E A9 FFE LFAE 4FFH 54(2014. 9)

=3} .
;?7"'] =) = 2 A(g) 9] (mm) %1 2] (mm) AA(mm) | ] (mm)
Y | HAMA | 180+ 28 | 1296 + 77 | 493 +58 | 1789 + 101 | 251 + 17
1 |99 | rdlml | 192 £33 | 954+ 297 | 585 74 [ 1539 £ 244 | 928 + 20
s | Kstar | 204 +36 | 1328 +98 | 516 + 69 | 1844+ 137 | 244 + 15
201 Y T Smart | 11 - 35 | 1634 = 230 | 472 £ 77 | 2106 £ 264 | 217 + 41
PO T T E S | 198 35 | 1506+ 105 | 503 = 84 | 2009 £ 116 | 239 = 22
HE A PR 228 £+ 69 | 1418 + 155 | 422 £ 71 1839 £ 195 | 269 + 46
A 202 + 16 | 1356 + 232 | 499 + 54 | 1854 + 195 | 241 + 18
VY | WHAMA | 223 +24 | 1243 + 93 | 562 + 64 | 1806 + 132 | 234 + 09
oz |L102) | UMMl | 221 + 16 | 1178 £ 62 | 558 + 58 | 1737 £ 102 | 232 + 13
“ o | Kstar | 168 +35 | 1281 + 134 | 514 + 42 | 1795+ 125 | 217 + 22
2010 T T Smart | 912+ 38 | 1544 5 160 | 481 £ 56 | 2025 £ 172 | 216 + 19
9.29 o1 0 =y 172 + 33 | 1407 + 11.0 | 420 + 117 | 1827 + 185 | 229 + 15
"7 | APR | 209 x40 | 1339 + 154 | 448 + 45 | 1787 + 181 | 256 + 40
RS 20.1 + 24 | 1330 + 13.3 | 497 =58 | 1829 + 101 | 230 + 1.5
A7 o 3t 202 £ 20 | 1343 + 181 | 498 £ 53 | 1842 + 149 | 235 + 1.7
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FF NAAA(917) B¢ Fullm vl (9/17)

I A Kstar(9/15) 4+ Smart(9/15)

A4 =5 (9/15) 44 APR(Y15
O 51 1 =8A17] A9d F5dE AaF A5 983 54(2014. 9. 15)

_92_



G HEAAA(102) B Ful ™ (10/2)

4+ Kstar(9/29) 74+ Smart(9/29)

A4 =FH)(9/15) A4 APR(9/15)
a9 52. 23 A7) AgE EF2E AuF: A5 JFFHEA(2014. 9. 29)

b n% F3
9f15Aol A 10820744 23] A +3@ 1nF Ame] FARA 23 908 Feol FHd
Az o] AMAA(ASTA color #h)2 107.3~174.8°1™ Aln]Ad & E
=

< 2.1~23.7mg/100g,
11.7~22.0%% Yetskth 99 gkl g3 A5 4 MA(ASTA color #)& 1055~

143.9, A7+ 29~53.0mg/100gel™ 2@ 109~21.2% % Yeyt 98 S F#
24e o7 2atda 99 shedl AW ANF FEE 785-88%A 0 AnHon I
ZRnA]9l 99% ANE SR oF 84-88%2 LeAw AR A8 FIE e



Aoz 99 dteol
15.2mg/100g il A

Y
o
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(@)
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—
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o,
flo

soron go&mmax G, ) nEARE A9 de A9 nEAne 4
o

£ 3B 1A A9 FFE LFA R FEEH(2014. 9)

ji A1 =5 (%) A2HASTA) | AnAE(mg/100g) | 213 (%)
ogoF | tiEAdd 174.8 + 2.2 120 + 1.7 133 £ 1.3

(9/19) | Fdjuy) 1223 + 43 21 + 02 151 + 05

LU | Kstar 1098 * 15 237 + 15 220 + 2.9
2014 * Smart 107.3 + 3.0 128 + 32 1.7+ 89
oI5 a1 =5 U 1241 + 24 71 £ 04 137 + 04
A PR 1205 + 26 122 + 0.2 152 £ 0.0

o1t 1265 + 2.7 116 + 1.2 152 + 2.3

ogoF | tiEAdd 824 £ 05 1055 + 5.7 6.8 + 1.2 229 £ 1.0

(10/2) | gl | 858 + 16 1056 + 3.0 29 + 0.0 211 + 18

2%7;2 . Kstar 785 + 06 1115 + 14 530 * 1.6 212 + 1.6
0 " | Smart | 872+10 | 1228 ¢ L1 116 = 13 175 * 05
a1 =5y 827 + 1.7 1439 + 1.1 126 + 03 109 + 0.7

ANPR 826 + 0.4 1336 + 0.6 326 + 1.1 154 + 29

o1t 832 + 1.0 1203 + 2.2 199 + 0.9 182 + 1.4

A A 3t 1234 + 24 158 + 1.1 167 + 1.9

_94_



1
J{m
oX,

2) NAGE 1% FEe] HuER) R9e) BF

(1) A4dA=

AN 1) AASE nF FFe B4 W FD B4 AL F AR BUsr)

1% 533 e EA A 7] (Texture Analyser, TAXTplus, Stable Micro SystemA}, =)<}
AaF ANg 1A Z21Y(roller grip, Part No. SMG/007)& o] &3to] 7| A48 153 =
Azeol Iyl FHA ol FHu A7 = (tensile strength), &% 7 =(tensile work), ¥ &

A4 (deformation modulus) 59 EAAEAEAS SH3AT. 2AAE79 Fex712 % 369

2o

-
-
-
-
-
-
-
-
-

Texture Analyser
(Model TAXTplus)
19 53 A aFxEFF AR 4 54 24 A9 24 2471

(Texture Analyser)

Roller Grip (Part No. SMG/007)

=]
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¥ 36. EAEA 7] (texture analyzer) &% 27

Index Condition
Mode Measure force in tension
Option Return to start
Test speed 2.0 mm/s
Post-test speed 10.0 mm/s
Strain 90%
Trigger force 5¢g
Roller grip Part NO. SMG/007

>

AF 4g5e FHyef HAFE
ZA4S AN 7= A ZA 1Y 5490 2} o
st £ @B &2 (Slab Roller, North Star EquipmentA},

GECERNERRS
A

v

=z

% A FAZ ASZFHE A=

v=)Z A A7 25 inch(63.5mm), % 22 inch(55.88mm)e] ¢5E¢, 3, 2719 ¢=2lo]
ZAUAL 2709 A, o|FHMER FAH Ut AiF dm5E "I o] 5z
ZAUALE AT AS5FAE 24T ths o|FHE foA GFE WFOR FustiA
THAPoR IHEE FEe AF5EFHE FHAAT AuF AE7 AT FAZ GF5H
ot f=zole= 0~2% inch(0~70mm) B SlelA do] Zol2 AiuxF AsE 45T + Utk
1

= 0
H 04 AaF A8 45 APEA AFE e Aot

23 7 X (Slab roller, North Star EquipmentA}, 7=

a9 54 Aux ¢

Ay

S And Ant 4nd Ao $FAAE o8] FEHTAZ 1/47 (64 mm),

5167 (79 mm)= a3 AR A7e] 4EFUFe }u& FAxow Thad }E F 2
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d4d = 944 A PR
O™ 57 AuF 989 45F 4% F A A¥F #Y FX £ 4
(8 A17] 2014. 9. 15 ¥ 9. 19)

dF A4

2
re

dF Flo
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A+ Kstar A} Smart

d4d = 944 A PR
0¥ 58 AuF 4859 ¢EF 4% F A AFF Ay FX £ 4
(& A17] 2014. 9. 29, B ¥ 2014. 10. 2)
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A/C
3.3
2.0

54

A/B
4.8
24

9.2

3} 52 AR5

=
ﬂi‘

o

=

a o

959 943

5/16*%4=(C)
773.2
190.5
24.6
1,503.3
528.4
35.1
211.4
64.6
30.6

Kstar

A
1

+
1/4“ F=(B)

B

535.6
192.0
30.8
882.8
392.2
44.4
170.8
85.3
49.9

F(A)

2,076.9
420.9
16.3
8,119.0
2,162.0
26.6
416.1
494
11.9

R

9l

-

(78 A 7] 2014. 9. 15, A, EZF Kstar)

ass

A

¥ 37.

70
wr
70

ol

S.D
CV
Average
S.D
CV
Average
S.D
CV

Average

)

Tensile
strength
(g)
Tensile
Work

(g
Deformation
modulus
(g/s)

o

I 4F Kstar(2014. 9/15
FE= 8286 g hov ke 49 5356go=2 I

=

A=)

o] 14387 gs, Hy| W3 882.8gs=E I

LA o

I

o] 170.8 g/s= ¥}
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3} 3] 5

=

sk

"ol Aow Az
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wg olelr Aul Rl A A
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¥ 38 AuF 459 45U BE A9 EA AFEA
(82171 2014. 9. 15, A}, FF Kstar, ¢=F7: 1/49)

4 ] Ak Kstar 0| &
s wqwy | sAwg | AB
Tensile Average 328.6 535.6 15
strength S.D 92.7 192.0 -
(g) CV 112 35.8 -
Tensile Average 1438.7 882.8 1.6
Work SD 439.0 392.2 -
(g-s) CV 305 444 -
Deformation Average 3828.6 170.8 49
modulus S.D 92.7 89.3 -
(g/s) CV 11.2 49.9 -

(3) AF Auo] 98 e 9 FEe] g 5847 Aolw B EA <

F 39% 12 841719 20149 99 159(3 < 99 199) A A2 AN Agd 3
v zx AFEAS ved Aol g, I A g 67 FFY HF AFAEE
31851 g, A A LE 87480 gs, WEAFE 7142 g/sth A1F 98 FE79 AZ4HE
E okzte] ztolE HYow WE 25769 ~ 38169 g ATh ¥ 402 23 FEA7]el 2014
W 99Y 299 (g 10¢ 2¢) A Alze JAFEAS Yeld Foju, <, ik A4 A
o] 67) FF] Wi AAAREE 37498 g, A A EE 8064.8 gs, HAATE 1,0239 g/s
Aok A d5 FFY AP E W= 32216 ~ 46004 ¢ Atk BnF D89 A
Ao A7 ZoASE oF 18% SUteke AES B
¥ 39 A A5 AFAH FFAV, A9 & AFEA
(2014. 9. 15, 9 << 9. 19)
e 9% ER 94 y
fEAAd | Ty Kstar Smart =5y PR
Tensile | Average | 27211 | 38169 | 25769 | 35348 | 3169.1 | 3291.8 3,185.1
strength SD 536.7 566.2 420.9 980.0 802.0 854.6 693.4
(g) CV 19.7 14.8 163 277 25.3 26.0 21.8
Tensile | Average | 63390 | 82666 | 81190 | 10457.0 | 85767 | 10,7295 8,748.0
Work SD 25778 | 29085 | 21620 | 46897 | 36954 | 56810 3,619.1
(g -s) CV 40.7 35.2 26.6 44.8 43.1 52.9 41.4
Deformation| Average | 687.1 1,144.0 416.1 742.9 681.4 613.8 714.2
modulus SD 134.1 295.2 49.4 166.9 224.0 172.1 1736
(g/s) CV 195 25.3 119 225 32.9 28.0 243
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F 40. JuF ANE AFZLH FFA7], A9E F9FH AF5A(2014. 9. 29, ¥ 10. 2)

YL I Ak a4
EICC fAAA | e Kstar Smart =5y PR EA
Tensile | Average | 41722 | 46004 | 32216 | 349.1 | 33420 | 36674 3,749.8
strength SD 922.8 1,237.3 630.2 5735 1,029.2 782.4 862.6
(g) CV 22.1 26.9 196 164 30.8 213 23.0
Tensile | Average | 89214 | 78963 | 69734 | 86119 | 68357 | 91503 8,064.8
Work SD 4360.2 | 32385 | 26028 | 32781 | 29193 | 39044 3,383.9
(g-s) CV 489 41.0 37.3 38.1 42.7 42.7 42.0
Deformation| Average | 11162 | 15305 887.0 855.4 908.6 845.6 1,023.9
modulus SD 307.3 476.9 166.0 2435 268.4 141.8 267.4
(g/s) CV 276 31.2 187 285 295 16.8 25.4
(W) A3 dzef h5el wa a5 G54
I 4= 12 A7 20149 99 15U (< 9¢ 199) AaF A5 ol wE 584
7], A9l AFEAS YERd Aolth g, Fak, A AHe 67 FEe] H A=
= 3742 g, AR EE 6188 gs, HAAFE 1406 g/sAth &EW AuF 98 FE7H
AT WMYE 2201 ~ 5356 g AT E 42E 23 A7 2014 9€ 299 (43 9F 10
4 2d) 45E HuF AR AFEAS vebd Aotk g, ik, 94 Ade 67 FF
o] Fit AFAEE 3809 g, ZAAEE 6135 gs, WA FE 1485 g/sAth =9 AuF
A7 FZFN) AAAE W= 3243 ~ 4413 g Ak AuF 989 AZAEE AP
ot g AT F 4TS A g HAoR YEy
41 45 AaF 959 827, A9E FAEA AFEA
(2014. 9. 15, 9 << 9. 19)
3% 3 g4
=857 fAAA | e Kstar Smart =5y A PR EA
Tensile | Average | 2745 507.6 535.6 399.8 3075 220.1 374.2
strength SD 176.9 199.1 192.0 1214 1334 99.0 153.6
(g) CV 64.5 39.2 35.8 30.4 434 45.0 41.1
Tensile | Average | 590.4 626.1 882.8 786.2 365.1 462.0 618.8
Work SD 296.0 2777 392.2 443.0 139.2 206.2 292.4
(g ) CV 50.1 44.4 44.4 56.3 38.1 446 47.3
Deformation| Average |  80.9 221.0 170.8 142.9 159.2 63.9 140.6
modulus SD 875 104.1 85.3 83.3 109.9 55.3 88.4
(g/s) CV 1082 471 49.9 61.8 69.0 80.4 62.9
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E 42 45 AuF 459 £HA7], A9E FIHA] AFEA
(2014. 9. 29, | % 10. 2)

CE; 3 g4
=857 fAAA | e Kstar Smart =5y A PR EA
Tensile | Average | 3564 394.7 4413 409.8 412.8 324.3 389.9
strength SD 1425 116.1 2335 146.7 194.9 150.4 164.0
(g) CV 40.0 29.4 52.9 35.8 47.2 46.4 42.1
Tensile | Average | 4182 618.1 672.0 811.3 680.8 480.6 6135
Work SD 202.2 358.7 574.1 528.1 556.5 281.2 416.8
(g+s) CV 483 58.0 85.4 65.1 81.7 585 67.9
Deformation| Average | 1833 158.2 164.4 122.8 145.7 111.3 1485
modulus SD 86.4 70.4 875 38.2 59.6 50.2 65.4
(g/s) CV 45.9 445 53.2 31.1 40.9 45.1 435
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¥ 43 Aux 989 4% 2 45 FIHA JFSA AL(IF 9. 19, 10. 2)

e 0441 91(9/19) ] ] 1](9/19)
menre AFA) | 4EB) [HSA/B)| 9FA) | ¢E®B) | UL (A/B)
Tensile | Average | 27211 | 2745 9.9 3,816.9 507.6 75
strength SD 536.7 176.9 - 566.2 199.1 -
(g) CV 19.7 64.5 - 14.8 39.2 -
Tensile | Average | 63390 | 5904 10.7 8,266.6 626.1 13.2
Work SD 25778 | 296.0 - 2,908.5 2777 -
(g-s) CV 40.7 50.1 - 352 44.4 -
Deformation| Average | 687.1 80.9 85 1,144.0 221.0 5.2
modulus SD 134.1 875 - 295.2 104.1 -
(g/s) CV 195 1082 - 25.8 471 -
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e 0 44191(10/2) ] ] 1] (10/2)
e AFA) | 4FB) ML AB)| 9FQA) | ¢FB) | HS(A/B)
Tensile | Average | 4172.2 356.4 11.7 4,600.4 394.7 11.7
strength SD 922.8 1425 - 1,237.3 116.1 -
(g) CV 22.1 40.0 - 26.9 29.4 -
Tensile | Average | 89214 | 4182 21.3 7,896.3 618.1 12.8
Work SD 4360.2 202.2 - 3,2385 358.7 -
(g-s) CV 489 483 - 41.0 58.0 -
Deformation| Average | 11162 188.3 5.9 1,530.5 158.2 9.7
modulus SD 307.8 86.4 - 476.9 70.4 -
(g/s) CV 276 459 - 31.2 445 -
T 44e ARG 317, FF5E A9 EH AFEAS YER Aotk £84]7] 9¢ 15
A, AF 959 AFAEE G54 9P 48 ~ 88 v Ao 2HAAEE
9.2 ~ 133 ¥, A AFE 24 ~ 52 W} FrdE AFS BT $247] 99 209, A1
F A89 AAREE A d¥AHRT 73 ~ 85 ¥ ZaEdon 2AAEE 104 ~
106 ¥, MEAFE 54 ~ 70 vl Zadhe A4S ZAth JAAY A Y5 I
7ol M AFAE, 2HAAE, HIAST 59 AFEAl & WUt e RoE YEyth
¥ 4. AaF A5 47 %2 45 F39 A AFEA HaL(FA 9. 15, 9. 29)
o Kstar(9/15) Smart(9/15)
menre AFA) | 4EB) [HSA/B)| 9FA) | ¢E®B) | UL (A/B)
Tensile | Average | 25769 | 5356 48 3,534.8 399.8 8.8
strength SD 420.9 192.0 - 980.0 121.4 -
(g) CV 16.3 35.8 - 277 30.4 -
Tensile | Average | 81190 | 8828 9.2 10,457.0 | 786.2 133
Work SD 2,1620 | 3922 - 4,689.7 443.0 -
(g-s) CV 26.6 44.4 - 44.8 56.3 -
Deformation| Average | 416.1 170.8 2.4 742.9 1429 5.2
modulus SD 49.4 85.3 - 166.9 88.3 -
(g/s) CV 11.9 49.9 - 25 61.8 -
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Kstar(9/29) Smart(9/29)
h= = o [e)
g5 AA) | 4EB) (2 n | @ 2 (2/“‘;
Tensile | Average | 32216 | 4413 73 3,495.1 409.8 85
strength SD 630.2 2335 - 5735 146.7 -
(g) CV 19.6 52.9 - 16.4 35.8 -
Tensile | Average | 69734 | 6720 10.4 8,611.9 811.3 10.6
Work SD 26028 | 574.1 - 3,278.1 528.1 -
(g-s) CV 373 85.4 - 38.1 65.1 -
Deformation| Average | 887.0 164.4 5.4 855.4 122.8 7.0
modulus SD 166.0 875 - 2435 38.2 -
(g/s) CV 187 53.2 - 285 31.1 -

T 45 dAAAY A7), FF2E A9 EA AFEAS YER Aotk £84]7] 9¢ 15
A, A Y959 AFAEE dFA dFEHRT 103 ~ 150 ¥ Ao 244 =
232 ~ 235 dl, AT 43 ~ 89 Ml FASte AEgS HAAT A7) 99 294,
A 59 I EE G54 9FddEg 81 ~ 113 v #asdoen 2AAEE
100 ~ 190 W, AFAFE 62 ~ 76 W) FAsE AFS Hh A YJuF das=
FEA7] 99 15¥6 2A A7} 230 o] om e ARRT AA FTUtete AFS B
o AT g AFFE L HWPASFE Z WE el
¥ 45 A1F AE 9% 2 &5 98 AFEAY vu(¥4 9. 15, 9. 29)
e =5 4(9/15) HPR(9/15)
menre AFA) | 4EB) [HSA/B)| 9FA) | ¢H®B) | ¥ (A/B)
Tensile | Average | 31691 | 3075 10.3 3,291.8 220.1 150
strength SD 802.0 1334 - 854.6 99.0 -
(g) CV 25.3 434 - 26.0 45.0 -
Tensile | Average | 85767 | 365.1 235 10,7295 | 4620 23.2
Work SD 36954 | 139.2 - 5,681.0 206.2 -
(g ) CV 43.1 38.1 - 52.9 44.6 -
Deformation| Average | 6814 159.2 43 613.8 689 8.9
modulus SD 224.0 109.9 - 172.1 55.3 -
(g/s) CV 329 69.0 - 28.0 80.4 -
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=5 v1(9/29) AIPR(9/29)
e 5 5
g5 AA) | 4EB) (j\];) AHA) | FE®B) (Z]E)
Tensile | Average | 33420 | 412.8 8.1 3,667.4 3243 11.3
strength SD 1,0292 | 1949 - 782.4 150.4 -
(g) CV 30.8 47.2 - 21.3 46.4 -
Tensile | Average | 68357 | 680.8 10.0 9,150.3 480.6 19.0
Work SD 29193 | 556.5 - 3,904.4 281.2 -
(g-s) CV 427 81.7 - 427 585 -
Deformation| Average | 9086 1457 6.2 845.6 111.3 76
modulus SD 268.4 59.6 - 141.8 50.2 -
(g/s) CV 295 40.9 - 16.8 45.1 -
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3] " o]l4 A 7] (tumbler cleaner) SHE ;ﬁ’q 7](gap cleaner)
19 60. vl= LF7FETHY o]2F AEEA

53] #H<* vl NM Las Cruces2A USAD®] Dr. Paul Funk BIAF7F 315517] Al ZF5E 7))
WA AaF 98t 1FE7]) 2 9 59 o)]Ed 2 ¢ ALE3l cleaning cardE o] &
sto] Ao A8 e olsd AA AFE AAE MEeHa o AA AaF ol d Al

H] ] &= Youtube ( https://voutu.be/klglWioJaVg )oll A & 4= 9t}

a9 61 vF 2FFE7] AFEFY 1F98 € o] EF AEAAH
(cleaning card, 2007. 11, NM Las Cruces, Dr. Paul Funk #&)

2) i A8 olEF AA AEAAA & A

v 23587 AR 1Fdas 9 olEF A¥ARo AFEH cleaning card(Diversified
Plastic, INC, "] =7)¢] A} AL 29 629 2ok A7]+ 150x150 mm, 77 4.8 mm<]
EebaE Ao HarAFolm Ftoll 20x20 mmiﬂ 47y Fo| 7hyEol i A4 020 mm,
132 mm ZWA7F Ak o)A S 478l 719 oo 445 AJTsHAS o&
st 3] M A 7]H cleaning card?] ol&Ed AW FAE FAAT 5 Tk
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AiF Quel o2 1nFY F7] PR ¥
o

wE skl f1ete] HE AT Ae] 4 745 A
% F o] Q)& cleaning cardE 80-100 mm FFA o= HAX & oW Aux gi % oEFH
TFEo] olFHWA HITTANA HiF dET SR "HoyHd A A¥EHI 1FF7)
29 BEL QRE ojFHo] ojFHo] FElHETh nFY HAHEY A dAF dHEHH FIFF
S M F3FE AAE FEA HYE olgd AEES =Y F AL Folth 19 632
cleaning cardE ©]&3% AuF U5 olEd MEAZR 1x A|ZFES] 7E AAEE e
Zlolt}. cleaning card AR X #ZE o] A7)E= 1630(W)x2,190(L)x280(H) mme]™ & 1574

o] 47y =g N 80709 cleaning card’} A X ¥t} cleaning card Alele] 7HA L2 18
ojth. FA¢ AAE= 30CE ofw Al Aux s 153 7] % S &

2|5 =% cleaning card®] ¥ olME 719 T0mm A AS HAA HAAZATE A
F& 220V 1hpelH IHHE AR5t o|FFEE £4H3lEs g

oo Mz
ol
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1820

720

470

1810

39 63. cleaning cardg °] 8% AuF 45 o|EF AEFZXA A FF NF=

1% 64% cleaning cardE o] &3 A3 A8 ol&Ea MAEAx AddE vehd Aotk

YuF Y2 0|8F
(7], ) BiE

39 64. cleaning cardE | &3 A1F Y5 o3&

AEgA 49
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2715 2,620(L)x650(W)x1,730(H) mm ©] v

el AnF ARt 449 F dES

9 9 47 wE 2oz FAEAY. WE
Qhfze]l MA s o] Quk ME o]$&E £

A7k A o] glov] 2arkee 14 hpeleh,

A s

P85 Fg o FFE&EFS AFsr] st 2015 5€ 129 S FAHA s~

off A AujE TaF ARE 7tEts FAE AlFA A Fuledth $aF AR 2kg (2F 100

ME 3 wE(29d 76) sto] Ao FFsta ¥ =2 20,
(o)

L=
th Fg ZHo] FE55 3
12.3, 80 sec o™ ol& At FiF
kg/hr YEFTH 98 olF ZHlo] A &
ol === 3ot

50 rpm & W Alm Fit FIEHEE 47 263,
[e)

2 w7}z 2734, 583.8, 900.0

442 Youtube( https://youtu.be/39V3yZuSEHs
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£ 46. 98 TH ZHY AN FHAANZ 5H

T3 Zuo] = & A T (sec)

3] 1 % = (rpm) 13 23] 33] g 3t
20 27 26 26 26.3
30 13 12 12 12.3
50 8 8 8 8.0

E 47. 98 T8 WY 48 3FF 34

23 =Zuo] = Y5 (kg/hr)

3] 4 & &= (rpm) 13] 23] 33] 3t
20 266.7 276.9 276.9 273.4
30 553.8 600.0 600.0 583.8
50 900.0 900.0 900.0 900.0

(\h) Cleaning card ©]<7=]

Y5 T3 oA Eddst JEE IusEe AiaF d8E s Zuojo] ddsiA +
7] 9 3ke] 150x150 mm Z7]19] AAFZE Q] cleaning card(1¥H 62 HZF)E AFE3E}

S AA ARt a9 77 oA JiEel 1y 782 1ak AlFEo|th
= 1,500(L)x900(W)x290(H) mmeo|™ 10° AAZo =2 g ede XAt 10
7hel 20x20 mm  AFZFE-ol Z+7Z} 40709 cleaning card® 18.0 mm (FH o2 A X319 o™

]
]
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$ H58 2498 st
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cleaning card

19 78. Cleaning card ©]| 4% A &=
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IF AlE 2kg (°F 10070)E 3 wHEske] o] Fadti
cleaning card ©]%7%] 9] ? = 3 AEE=E 40, 60, 80 rpmgi stS ol A H(sec)
S Z2AF 3 o2 At JETFH(ke/hn)E FAEAT. T 483} 49= EAgE =4 A
ol o] o2 s FFHF(kg/hr) o2 AALE AT cleaning card °]E A X9 FTE=

i

<

34 &% 40, 60, 80 rpm & W A B Hi BREEE 27 183, 143, 12,7 sec GO
o2 AY FuF o | ZbZh 3927, 5023, 5684 kg/hr UERLHH

’
>
o

1)

ot

|o

e

cleaning card ©|Fdx AFA FHAEEE HuF Az olF FAALS a9 799 Fow

942 Youtube ( https://youtu.be/9kGNmdNwycc )oll 2 =3} ).

¥ 48. Cleaning card ©|$3 X2 A5 SHAT 3

TE A 7H(sec)
3] A 4 = (rpm) 13] 23] 33 i+t
40 18 20 17 18.3
60 14 15 14 14.3
80 13 13 12 12.7

¥ 49. Cleaning card °|$ 3 X2 9533 %F =3

TEE A5 & Fkeg/hr)
3] 7 % = (rpm) 13] 23] 33] 3t
20 400.0 360.0 4235 392.7
30 514.3 480.0 514.3 502.3
50 553.8 553.8 600.0 568.4

i . .,”! m

r ""'H ||f l|
[l\m [u‘

40 rpm 60 rpm 80 rpm
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334
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1422 900, 1,020, 1,120 rpm.2.
aF At
- 124 -

Z(kg/hr) = Ak

3] %

7o) A%

R YA
T H



(

Youtube

3

FSA ot

S

F

344.9, 4245, 502.9 kg/hr “EFRLT.
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E 4EUH AEE 2FA HAFHow et EHA7F B
870l A ] 170e] WauFx 95 F3HE 8 /e =9 4
2=, TEEH, A #lE: Mo, ZHd To= FAFo k. A= 1200(L) x

=] .
Zoh "= FA4 $100, WA $60 mm, 27789 F=o] 10 mm &©°

< A7 ¢70, WA ¢35 mm, 12702 %°] 10 mm &o]
st Bejw HAE Ades B o) gEel @

o1 B E] = 3] %% =(rpm)

(hz) 0 1 2 3 4 5 6 7 8
30 82 8 | 108 | 163 | 244 | 350 | 244 | 163 | 8l
40 109 | 109 | 146 | 219 | 329 | 440 | 329 | 220 | 109
50 137 | 137 | 184 | 276 | 414 | 560 | 220 | 276 | 137
60 166 | 166 | 221 | 332 | 498 | 670 | 276 | 333 | 166

- 128 -



390

11 T =
H - -———
—— T - - - - j]jz

19 86 49 AdYEZE I AHE=E

0z
=]
i
o
HI
0B
il
=
Im

19 87. 459 4gIE =7 M=

- 129 -



(4) BaF A5 AFHAAA 12} A5 ds 49 3% /i B

2015 59 129 5 F4bdA vjdESzoA AulE FauF ASE JEE FAE
A FuisaT EFaF AR 2kg (6 1007)E 3 MEte] G2 4E oW X
o 7ot A8 BA SA A= iE 5339 19 9% £
¥ 53. $iF A8 EH FF

51 Byi pzd e} I z| 2] o Z] % i My

AEAAEE ) er(jmal) | ﬂ(li) | <ij> Jjnfm;

1 20.72 141.46 42.62 184.08 20.25

2 23.80 151.02 43.11 194.13 22.00

3 19.98 137.38 5331 190.69 20.40

4 24.30 143.01 47.18 190.19 92.24

5 20.14 141.09 52.30 193.39 19.30

6 20.00 139.48 36.68 176.16 17.76

7 20.87 141.82 4452 186.34 19.10

8 21.20 149.30 46.23 19553 20.14

9 25.40 140.76 59.70 200.46 22.18

10 18.68 125.00 4161 166.61 19.79

5 1t 215+2.2 | 1410470 | 46.7¢67 | 187.84100 | 20.3+15
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a9 902 BaF dme gxdold mE HAAAE Aol 92 Youtube
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( https://voutu.be/Kk6punCAMUI )9l

FZZo] 50 mm ZAAAL 879 %

=270l 6.0 mm EA A AL 823 %

et=2Zlo] 8.0 mm ZEX A AL 75.0%
Y 90. ¢=Zold WwE A3 A5 EA AAS
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70.0
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79.0
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T5F 3AEE 40 rpm F XA AL 80.0 %

T5%F 3AEX 550 rpm F A A AE 79.0 %

a9 92. 5ol mE HuF 89 FHA AAE
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in D;F:: & 25t S5 (Gross harvest efficiency)(%)
TREIEEE 0128 S{Unharvested remaining on plants}(%)
D H.rl:;?l':] - iﬂ'”XlDD{E‘E] D, g :_—.T_'I-""_J 245 Mechanical damage](%)
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ource nova alue ¢
ol Square 1 1
50.00% Kind of : :
{ 1
Oomte, 1 09312 o0ps12 001 | 0.9429 '
40.00% - ”
Trinle) I 1
1 1

Variety 1 1343.9556 1343.9356 771 1 0.0157
1

:

T 13 2266.9673 174.3821

Total 15 3611.8541 ME|E 95%
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1
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Mean . 1 |
Source  DF  Anova §5 FValue y Pr>F |
Square 1 1
2 | 1
Variety ] 881.9900 97.9989 5.23 p0.00101
===
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S48
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= .
© Mean 5 1 1
£5 Source  DF  Anova §S5 F Value | Pr>F |
g Square 1 1
gl | Kind of 1 .
] lix Lo 8
o, Helix 1 1.0086  1.0086 041 0.55481
c (Double, 1
o ; Triple :_ 1
v - -
% Bero 4 9.7340  2.4335
17 LE|E 95%
Total 5 10.7426
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E 14 4AY wAd A,

©

A9 2%
Separated Ejected Stick
Angle . ) .. Average
efficlency = Average loss ratio Average mixing .
of card rpm e e . Ratio
cleaner of pepper Ratio (%) of pepper Ratio (%) ratio (%)
(%) (%) (%)
76.80 21.20 42.18
35 75.60 76.63 21.30 20.23 39.20 42.16
77.50 18.20 45.10
80.00 16.60 40.50
5 50 81.70 81.17 15.60 15.57 45.40 43.17
81.80 14.50 43.60
78.90 16.90 36.43
65 81.30 80.40 15.00 15.40 34.00 35.23
81.00 14.30 35.25
85.80 7.75 43.03
35 84.48 84.04 11.74 9.50 43.60 43.38
81.84 9.01 43.50
94.41 1.91 46.58
15 50 89.49 92.12 4.35 3.29 43.35 46.48
92.45 3.61 49.53
93.90 1.90 54.10
65 94.30 94.10 2.99 2.59 51.75 51.20
94.09 2.87 47.75
FHE nF AEE A

—. 100,00
= 555 94 10
= s g
7} - -
o 90.00 =
% 8404 —
3 sso0 = 811 a040
S =000 6.63 R &
E'-. "______.—-——"'__
c 7500
2 ——
2 70.00
5 65.00 =1
?, :
« B0.00
]
1 )
@ 5500
oy
wvi 5000
35rpm 50rpm B5rpm

Rotational speed (rpm)

39 58 4AY =X o, FEg A& nE 13 H4dE
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% 15 949 A=Y b, PE nF A48 24

Source DF Anova SS  Mean Square F Value Pr >F
Angle of
Card cleaner 1 513.7080839  513.7080889 221.79 <.0001
(5°, 15°)
Rotational
2 175.7844111 87.8922056 37.95 <.0001
speed
Angle*Speed 2 29.8317444 14.9158722 6.44 0.0126
Error 12 27.7944667 2.3162056
Total 17 7471187111
ZI=E89 Y Zt=7t 5°%0 AF 7559 3dEE7F 50 rppme W, 7MY =& AEHES
Hel
Ay 4EE 15°2 44RS Ut TEF AWEEI} FolasE nFHUEel =
M AL HAY 5 AU
eS8y e Ztxd wE 13 AEES vus] 2, 15°%0 4575 A5 d dEo ¢
e 259 v &o] =%,
MFFTE HBRAA 7t=FEY e e 55 I AEE] P-values 25 0.0001o=2 et
7172 fo & 006t Zomg eIy Z4xs 5 HEL BY FHE 1
Fol e Aolo] dFL Fi Ao e
HEE 153 &4EF T4
25.00
E 20.23
Ezc.oo EN
g \15‘5: 15.40
o &
"‘6 15.00 o
o
@ 350 ——5"
- 1000 B
_g o —_— 15
-E 5.00 = ~ - “Q 29 =5
3 B - - m
% 0.00
35mpm 50rmpm 65rm

Rotational speed (rpm)

a9 59. 4&¥ =
&
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¥ 16. 942F JFl=EniXd o, iE&d 1F &4 E 4
Source DF Anova SS Mean Square F Value Pr >F
Angle of
Card cleaner 1 641.6556056 641.6556056 318.20 <.0001
(5°, 15°)
Rotational 2 1285214778 64.2607389 31.87 <.0001
speed
Angle*Speed 2 3.4981444 1.7490722 0.87 0.4448
Error 12 24.1984000 2.0165333
Total 17 797.8736278

- FEF USRI FAR5E 1R EAEL FonE 4P 09,

- Ztxe mE EAES KUY Jl=EEY 428 15°2 A4S wrt 5°2 dA4gs wEo
o EHAES B ¢ U AEAd TS VM Aoz oidE.

- AFFE B%ANA FtESe e A4xst 55 L= P-Valuex EF 0.00010= ¥
W 739 fo £33 005RT Bome A=Zeyel Ars TEE HASEd wel wE
g nF U ol s How ek

oJEA EYE 24

70.00

60.00
— 51.20
;—:'50.00 — 12‘_3_ e
E 40.00 = —
uo 42 16 43.17 _\_.
= 30,00 a533 +—>5"
_E == 15
g 2000
&a

10.00

0.00

35rpm S50rpm 65rpm

Rotational speed (rpm])

a9 60. dAF 71E WA d 9, 4= JASHE

e nFd oBW EYE
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A2y = A b o

¥ 17.

DF Anova SS Mean Square F Value Pr >F

Source

Angle of
Card cleaner

<.0001

210.3300500 210.3300500 34.79

1

(5°, 15°)
Rotational

0.3451
0.0004

1.16
15.81

7.0376056
95.5725167
6.0462556

14.0752111
191.1450333

2

speed
Angle*xSpeed

2

72.5550667
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17
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wel-e] hEwi A7 AR - FheeAd W, Jte Sy ] ZAEeh e
AEE

24
¥ 18. 729y wixd A 48 A
Separat
Angle .e(.j Avera Ejected Avera  Stick  Avera
of efficienc ge lqss ge mixing ge
cclaez(il hm gf Ratio fég;)e(f Ratio ratio Ratio
(%) (%) (%) (%)
er pepper (%)
(%)
79.56 16.72 43.48
35 80.16 79.58 16.83 17.10 43.08 44.24
79.01 17.75 46.18
89.71 6.93 57.13
5 50 90.48 90.61 8.08 7.59 51.53 53.88
91.66 7.75 52.98
89.71 9.00 43.93
65 88.53 89.32 10.06 9.36 43.58 45.19
89.72 9.02 48.08
86.94 4.10 43.18
35 85.72 87.76 4.36 4.60 50.58 52.58
90.61 5.34 63.98
95.26 1.89 61.05
15 50 94.73 95.23 1.82 1.86 63.13 59.69
95.70 1.86 54.90
98.63 0.00 55.85
65 96.64 97.15 2.03 1.75 61.00 59.25
96.19 3.21 60.90
0% AUE BA
—. 100.00 9523 £
3—5 95.00 _ ol == T =
7] 87.76 - re
e e
5 sooo .,/
E 75.00 053
:E 70.00 =
- 65.00 =15
-:2 50.00
i 55.00
l.i.',l 50.00
35rpm S50rmpm 65rpm

Rotational speed (rpm)

a9 61. dZEE FtEwAd W, =9 JHSE

wWE u1F AEE
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£ 19. 293 7tEwAd W, 38 15 AEE £4

Mean

Source DF Anova SS F Value Pr >F
Square
Angle of
Card cleaner 1 212.7296889 212.7296889 12558 <.0001
(5°, 15°)
Rotational 2 3547379111 177.3689556  104.71 <.0001
speed
Angle*Speed 2 11.6048444  5.8024222 343 0.0665
Error 12 20.3274667  1.6939556
Total 17 599.3999111
- t=EFgye Z4xrt 5°d Afole FEEe IAEE=T 50rpmY W, M =S Aot o

H 159 v &l =Uds.

AN FE B%AA Ft=Feye et 55 gHdE5Ee] P-Value: EF <9F 0.00010=
Fr)Ee Fo £33 005K Forng eIyl Ztrel LEE AL ro] ug 43
H a5 AHES Zol7t EASE AR Ve

25.00

2 17.10

15.00 \

\ e e
10.00

7.55

Ejected loss ratio of pepper (%)

- 15°
460
=0 = = 1.86 175
e gl
0.00
35mpm 50rmpm 65rm
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¥ 20 AZ¥Y =uiNd 9, £1E 13 &4 B4

Source DF Anova SS Mean Square F Value Pr >F
Angle of
Card cleaner 1 333.9389389 333.9389389 488.31 <.0001
(5°, 15°)
Rotational 2 132.6056333 66.3028167 96.95 <.0001
speed
AnglexSpeed 2 36.6296778 18.3148389 26.78 <.0001
Error 12 8.2064000 0.6838667
Total 17 511.3806500

- 7k= FEUe 4k 5% A el FAdEETE Sorpmed W wiEE a5 EHEC

b wrgre

R OOX T .
- AEzYdel 4EE 152 AARS Ui TEF HAFET Fold4E 13 EAE
AEE 4TS B
- ke WE 1F EHES BY, JtESY Y 4eE 15°2 AAYS wrt 5= AA Y
R e EAES Ho v U2 AEAdTS 7 e did
- AFFE BRONA FH=EEHY dEe FE5S 3 HEES] P-Valuer EF 0.00010=
W 129 fo 47 0058 fovw WEE 1% EAES A=y Zue TE
JALE BF9 GFol o3 Aolsk EARE A0 Ve
oJEA EYE 24
70.00
59.69 59.25
60.00 52.58 - = —= e
ESDDD - i ____.,..--'4"--...______
"E "’,_.-—-"' 53.88 ‘\“-0
;.:; 40.00 A4 74 45719
:E 30.00 5"
< 2000 =
a
10.00
0.00
35mpm 50rmpm 65rm

Rotational speed (rpm)

a9 63. dZEE 71E MAd 9, 4= JHASFE

g m%9 0|3 EYE.
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¥ 21 AZ2¥Y =uiNd 9, $1E 12 EYE B4

Source DF Anova SS Mean Square F Value Pr >F
Angle of
Card cleaner 1 397.6200000 397.6200000 15.32 0.0021
(5°, 15°)
Rotational 2 2109056444  105.4528222 406 0.0449
speed
Angle*Speed 2 53.4832000 26.7416000 1.03 0.3864
Error 12 311.4056000 25.9504667
Total 17 973.4144444
olFd EYUELS F5F9 IAEE=7F 35rpmY W, 7 vHA UENE S
%o W olEzd TAES BY Jt=Fdy 4xEE 507 AAPS urt 15°2 A4S
WET e o5 EES He ¢ e HAdE AHTS 1S,
ANE ¢ BRol A Ft=Fg e et 55 3 dE5E P-Value: 2447 0.00213 0.0449
2 g 730 $9o £F 005K Zomw eIy Zwel pEE 3 HAEro] ualt

84 £Y8Y Aok EAGE AoZ vhehd,

3) Zt=Edye 47t 5°d ), o4 ZelN-e] FtEwA e

=]
RS

S|
~

¥ 22 7t 299 =715 d W, 49 A
Arrange Sepgrated Average Ejecteq Avera S.ti.Ck Average
ment of efficiency . loss ratio . mixing .
card of pepper Rf;‘tlo of pepper € Péatlo ratio Rf;‘tlo
type (%) (%) (%) (%) (%) (%)
76.80 21.20 42.18
35 75.60 76.63 21.30 20.23 39.20 42.16
77.50 18.20 45.10
Straight 80.00 16.60 40.50
type 50 81.70 81.17 15.60 15.57 45.40 43.17
81.80 14.50 43.60
78.90 16.90 36.43
65 81.30 80.40 15.00 15.40 34.00 35.23
81.00 14.30 35.25
79.56 16.72 43.48
35 80.16 79.58 16.83 17.10 43.08 44.24
79.01 17.75 46.18
Cross 89.71 6.93 57.13
type 50 90.48 90.61 8.08 7.59 51.53 53.88
91.66 7.75 52.98
89.71 9.00 43.93
65 88.53 89.32 10.06 9.36 43.58 45.19
89.72 9.02 48.08
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95 .00
= 90.61
£ 8932
i 90.00 }-—-—-—_—_-7
& ”
E 5500 <
n I
= 79.58 2 )
E 80.00  m e =3 m—— St raight
& / e 80.40 type
¥ 75,00 — -
= 76.63 e
'E type
g 70.00
-]
w
65.00 . ;
35rpm S0rpm S5rpm

Rotational speed [rpm)}

a9 64, =2 Y9 2=} 529 W, Jt= 6] ¢}

TE5 L Be £38 13 A48

£ 23 7l 294 A=/ 5° 4 W, 38 153 AEE £

Source DF Anova SS Mean Square F Value Pr >F
A”angzrrrée“t of 1 2271290839 2271290889  251.42 <0001
Rostgéfélal 2 214.6530778 107.3265389 118.81 <0001
Card*Speed 2 39.1690778 19.5845389 21.68 0.0001
Error 12 10.8404667 0.9033722
Total 17 4917917111

SAE e A

48 =AY W o B4 et

TEZ S AEEs s0rpme ©, 13 AEEe] ki Uthiz AL FAg 4 AL
N5z BRollA oD Beite slewsr PE5E 3 AEEe] P-Value: EF 0.0001
o Wg 712Q fo] 4% 005HT Homw o]Bd Ry smuxel TEZ A%
wol wet 449 w3k AMES Aolst EAeE Aoz ey
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M
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25.00
— 2023
£
i 20.00 A
o 1557 15.40
] '\ -
= 1500 TF-HE™ =
2 k. . ——g—Straight
-
e
E 10.00 B = yp
¥ \._ e ol Cross
= 9.36 —
£ 5.00 53
.IE.
0.00 T T
35mpm S0rpm &B5rpm

Rotational speed [rpm)

a9 65 =2y Z =} 529 W, Jt= wx) ¢}

T5% HA&Ee] BE NEY 1F £4E

¥ 24 7t= 2399 =7 5° 4 o, 1" 1F £A4F 4

Source DF Anova SS Mean Square F Value Pr >F
A“anngée“t of 1 147.1184222  147.1184222 125.12 <.0001
Rotational
2 180.8712444 90.4356222 76.91 <.0001
speed
Card*Speed 2 17.8512444 8.9256222 7.59 0.0074
Error 12 14.1096 1.1758
Total 17 359.9505111
olEd FEFY w7 QYA A9 dAEY R Be a5 EHES BHY
FEE FASE] BE uF SAES WU WY, A4 A=A E FEF A%
L7F moldaE v 13 EAES B, d4HE t=wiA ol = S0rpmY W g @
& EdES 29
]

Aq olgd
Fol £E 006RT Fomw WEH nF SUEL oJBA BR Ay
=z

A8k A2 UEHE.
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® 24 £YE 24
50.00 53 BB
~m
50.00 s = - - A5 10
:‘Em.oo 42.16 43.17 \*\’
g 20.00 35725 #=—Straight
:E ’ type
,'E 20.00 = = Cross
b ty pe
10.00
0.00
35mpm S0rpm &B5rpm
Rotational speed [rpm)
a9 66. 7Ft=E28 99 4E7 5°Y 9, 7t= wi A ¢
TEF JAEE M o] EF EYE
¥ 25 7= 289y =7 5° 9 o, 39 1F EYE 4
Source DF Anova SS Mean Square F Value Pr >F
A”anngéem of 1 259.2364500  259.2364500 4591 <.0001
Rotational
2 212.6725444 106.3362722 18.83 0.0002
speed
Card*Speed 2 68.5594333 34.2797167 6.07 0.0151
Error 12 67.7583667 5.6465722
Total 17 608.2272944
- olEd FElFe sl mE olEd EYES HH, A4d-EY =l Ao HlE] LAk
AEujAed Wk olgA EYE] W,
- % Sgee vstel Seldny, 943 A=A 6GrpmolA by Re o B
AES B3, AZ4Ed 7= X = 3brpmolA] 71 92 ol &54d EYdES HY.
- MEFTE B%A A ol FElFeo FtEwA e} S FAEHESY P-value ZHZE 0.0001
0.0002% IS 7|0 79 5 0058 Formg wEd 1F SHAELS ojEd EyF
AcuAsh TEE AASE wR GFo o3 Aol EAlStE Ao vheby
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4) 7t=E28ye Zt=7F 15°d o, ol &2 wEFY 7tuujx e e s ISR mE A
24
¥ 26. 72289 4 E7F 15°9 W] AF AT
Arrange Sepqrated Average Ej ecteq Average S.ti.Ck Average
ment of efficiency . loss ratio . mixing .
card of pepper inl/tl)o of pepper F%il/tl)o ratio inl/tl)o
type (%) ? (%) ? (%) ?
85.80 7.75 43.03
35 84.48 84.04 11.74 9.50 43.60 43.38
81.84 9.01 43.50
Straight 94.41 191 46.58
type 50 89.49 92.12 4.35 3.29 43.35 46.48
(A) 92.45 3.61 49.53
93.90 1.90 54.10
65 94.30 94.10 2.99 2.59 51.75 51.20
94.09 2.87 47.75
86.94 4.10 43.18
35 85.72 87.76 4.36 4.60 50.58 52.58
90.61 5.34 63.98
Cross 95.26 1.89 61.05
type 50 94.73 95.23 1.82 1.86 63.13 59.69
(B) 95.70 1.86 54.90
98.63 0.00 55.85
65 96.64 97.15 2.03 1.75 61.00 59.25
96.19 3.21 60.90
FHE nF AEE Y
. 100.00 g97.15
3—5 85.00 -—‘3?-.25_ ———— _':
8 2000 o P B i 9410
E s :‘.—-’/ 92.12
o 8000 8404
E 75.00 = Straight
ZE 70.00 i
- Cross
Ea 65.00 .-t‘p'pe
alil 50.00
E 55.00
lg',l 50.00
35rpm SCmm 55mpm

Rotational speed (rpm)

a9 67. 7= EYH Y =7 15°d o, 7t= wjx ¢

FE% 3

A=
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¥ 27. 71228y 427t 15°9 9, $£3E 13 AEE 4

400
3.00
200
1.00

Ejected loss ratio of pepper (%)

0.00

\ = Straight

.~ \qlﬂm type

b
4. 60
g 2.59 — - Cross
-
- T type
b
=== u
185
o 175
35rpm S50rm B5mm

Rotational speed (rpm)

a4 68. ZIEEY Y =7 15°9 o, FtE A X ¢

TEE HP&E We e 13 £4F
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Source DF Anova SS Mean Square F Value Pr >F
A”angzrrrée“t of 1 48.8730899 48.8730839 1573 0.0019
Rotational 2 3177353444  158.8676722 51.14 <0001
speed
Card*Speed 2 04014111 0.2007056 0.06 0.9378
Error 12 37.2814667 3.1067889
Total 17 4042913111
SR nF] HAES BN B A o]BA LR AsuAE AP Wr 7
He e d o o =4 YEE
TEZ JAEE} 2ABSEE 13 AWEC] B4 dehbs AL 8 £ 9L
NFFE B%ol A o]lEA EEHo Ftunix e} FE5E ST P-value= Z+HZF 0.00199F
0000102 Wt 7] %



¥ 28. 712284 %7t 15°Y 9, 3 H 1F £4E 4
Source DF Anova SS Mean Square F Value Pr >F
Am“gz?éent of 1 25.72835556  25.72835556 16.88 0.0015
Rotational 2 8810573333  44.05286667 28.89 <0001
speed
Card*Speed 2 14.42671111 7.21335556 4.73 0.0305
Error 12 18.2952000
Total 17 1465560000

-olmd Bevel ATuAs A2YFA A9t AAYY Wuek e uF SUES B,

- TEE AdsEe WE uF SAES A, PEE HAEE} poldsE B 1
Z EAES ol ¥ e HEYSS hE e dug.

- AHGE 05%AA ol BA Fue] AmuHe TEE HA5EY Povalue: 27 0.0015%
0000102 g 7|22 §9 43 0058t Forn mEy 13 £A5L oEd Ry
o stEwAsh FES FAEE wEe) ol s Aok EAFE Ao vehy,

olEd EUE 4

70.00
59.69 59 25
_ 6000 R p—— —— il
?—:'50.00 = _+____,__——‘
."E ¢-_ AR AR 51-20
Eﬂ i 43.38 ' e Straight
= 3000 type
E S = = Cross
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0.00
35rpm S50rm B5mm

Rotational speed (rpm)

a9 69. 7I=EYH Y =7 15°d o, 7t= wjx ¢

A&E

TE5 3 o mE °]Ed EAUE
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¥ 29. 71228y 427 15°9 9, =3 &

DF Anova SS Mean Square F Value Pr >F

Source

0.0012

17.61

463.9058000

463.9058000

1

Arrangement of

Card

0.0791
0.6682

3.16
0.42

83.2015389
10.9870167
26.3501500

166.4030778
21.9740333
316.2018000
968.4847111

2

Rotational

speed
Card=*Speed

2
12

Error

17

Total
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<A2PEHA> 13 FHV|ASE AT FFALE £ AvE AT(FHLANEFFHEFH)
T AT R =357 74

2 dEel AFANY 1F FF AL L £ TR 98 WS A
AZANY 15 FEALL 8 14 R BASAE Q9 £4 9, 49, F4,
: A, PR QAR : %

20154 3¢ 10¢ dFsto] 549 26 AR e FEAV= 84 244, 99 8¢ # 9¢
229 33]o) Z2A Fgetda, wW dA Tl 123 S8 AgeFEe A9 FF50
617.1g/F% 71 o] Sd AaA(268.3g/F )l Hl& 238 & FEFS Blow A
T R7°] 79 50702 7 AA @9 Ad14.170/5) ¢ vls) 358 E=kon dAFSEE
& A go] Bh9%E MY Edow M dAFEEC] BHdd F5S Aol o¥ s
2 209~344%=2 FE 1 AZ2E&S PR F4 0] 21.2%, 5 3Fo] 20.0%,

E 30. 1A £33 13 EFT AR5Y, A3,
2}

i
A FgE ¥

e 2 0} o Auy AASREFE oj¥HE Axg
(g/7) /=) (%) (%) (%)
) =} 298.8" 24.1 439° 32.7 17.8™%
PR %4 279.4" 21.2% 51.6° 343 21.2°
PR W72z 498.6™ 29.5% 50.6° 323 19.3™
PR 21lE 392.8™ 28.7"° 45.4° 30.7 17.77
A3 % 351.4" 26.6" 366" 26.4 20.0"
z 481.0™ 335" 38.7" 28.8 16.2
2 o3 617.1" 349" 559" 33.1 17.2°
ZA 548.4" 40.1° 49.3° 34.4 17.1°¢
Sang.H 268.3" 14.1° 19.2" 25.4 15.3°
R7 4271 50.0" 47.7° 20.9 18.3™
o4 $ok $ok * ns ol

22 A Higgde TA EFFo] T4llg/4E M ol vy PR O wZAzRES
(298.1g/7)°ll w8 2488 =& FHS wHow Hy4gE= R7o] 9 744ME 7ME AA

9 PR 9HZ2Z22(26.870/F) wl&l 2774 =3kh A5 R7°] 69.9% = 7HE =9k
om I g A9 694%, &4 61.0% oler I A FEE Ugd EFS 5

AQFol Ak oM A& 173~286%= 1A w83 w7t A R FF 3 FAE gl e
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W, Ax2&E PR F40] 258%, sAg3ol 21.3%, 1 t&ol 21.0%9 PRUZE
134 o 2 3F%E B

tHE 31).

PN
L o

E 31 22 84 1F FFTT AGTF, 4G5, dAFEE 1A 8 9€ 8Y9)
P A = A T A3 o] ¥ I}-& AxE
el (g/7) (7N/5) (%) (%) (%)

o] = u} 395.6™ 32.2% 42.3% 21.7 18.1%
PR %] 344.9° 355 57.9" 27.3 25.8"
PR W7Zzo 298.1° 26.8° 451" 25.8 21.0"
PR ~AvlE 582.0° 495" 53.7"% 24.8 18.4%
S Apod % 338.4° 44.3™¢ 33.4° 17.3 21.3"
zd 660.4° 585" 60.4"" 25.7 15.0°
2 o 601.0" 459 69.4° 19.2 186"
RS 741 .4° 63.2" 61.9" 28.6 16.4°
Sang.H 417.7% 29.4° 36.3% 24.4 16.0°
R7 653.0" 744" 69.9" 26.9 180"
R ok ok ok ns ok
> H# 7 8lal : DMRT
3% FEA Ao o EFo] 8363g/FE s Fdkel wgtd PR A (345.4g/7)

o Hal 2420 we FHS wPow Hisrt Fdol % 0102 7% AA 2d A

25.7/3)0l vlal 2.72v) Ekom] AAFHEL THo| 543%2 M =gow A vo

EES HI%E UEG FHoQo EE} fo4de gl o|WH&eS PR AnlEY}

249% = 7+ =kom Fdo] 98% = U Sk
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E 32.3% 34 2% FFT A5, AR5, ANFFE NuGH £ ;99 8Y)
7

. A p A 3 AA+2& o[ & AZxE
(2/) /=) (%) (%) (%)

o] = u} 356.6° 33.6° 425 135" 20.7”
PR 4 345.4° 33.1° 40.3 17.3" 32.1°

PR 9HZz2 421.2" 42.8° 475 158" 22.4™

PR ~vlE 552.5" 459" 539 249" 19.7¢
%2+ % 359.2° 453" 49.7 10.6° 24.4°
zd 836.3" 70.1° 44.2 18.4% 16.2°

2 o 651.3" 54.3% 44.9 123 18.4%

RS 825.1° 59.2° 54.3 9.8" 18.8“
Sang.H 384.2" 25.7° 35.1 1647 165°

R7 603.7" 67.6" 495 153" 20.8"
R ok kokok ns * stk

34 £% F ZAAR 1055 2%, 27147, £% 5 Aeld 54 Bk 4% 2
T sAgEe] %BAem ® 7 AAom, b uke FFL 684cm o wiR@ T £V
A7 R7°] 264mm= 7} #Uom PR 2mE, 3@, £49% wolda FEL Aol
94.4cm 2 7H¢ Wlow, Fihdol= PR 4] 143cm 2 7HF AAh 135 o]
26.3go. & b3 F7glen R7o] 93ge® 74 Zimiglen 342 PR ~AvtE, H¢, PR

B
4 woller, HAd2 Tl 272mmE VMY 2 FAE HEFHITGE 33).
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¥ 33 JF5FH4Y FF ALS 93 HEF dd43F EA
(mm) (cm) (cm) (g) (cm) (mm)
v = u} 684 £3.2 189 £1.7 432 +3.3 84 05 175 %137 85+1.2 168 £25
PR H+%4 724 +34 155 25 482 +55 143 +15 160 3.3 13.0£09 17.1 £2.2
PR %tZ-x& 726 +1.8 206 +2.1 540 £6.2 114 £05 160 £3.1 11.6 19 20.7 £3.3
PR ~"lE  79.8 +8.1 244 £1.2 656 £155 120 £1.3 144 £477 14.3 2.3 17.1 19
A 3 954 £59 222 +£37 900 £9.7 95 0.7 151 £1.8 11.8 1.2 20.3 £34
| 834 £8.1 205 +35 944 £125 11.0 £0.7 128 £1.3 86 £06 27.2 £3.3
o3 804 6.1 205 +£19 736 £198 121 £14 156 £1.0 139 +28 21.8 £3.1
A 80.8 £7.1 185 +3.8 722 +12.0 12.1 t0.8 169 +3.2 11.8 14 226 +3.1
A 848 £t65 233 477 624 £7.8 9.0 +£08 26329 123 +03 257 £3.1
R7 886 98 264 t44 762 +149 133 1.0 93+14 7306 19715
FEAZIYE FAAE 10552 H =22 13 Al717)F 416.3g/F, 22F A1 7171503.2g/5F, 3
2 A 7)17F B33.6g/F 2 A7 2o S o] TUlsleE AES B #AEe =
A FAs FEAT7F oW o] SUbeheE A ddsiA T ke e HE 59
Hal = FA2 dAFEslE A7 Aets 2 w9 olde Ao=w Az Hax @
gol EA7F g1 A 7AFES 3 A HU)= 99 F o3t At
dry F3d gl ddd SAEFFU TA Y, TAHo] tE EFFo| H|Ete] Ht Ao
2 Be 28 HATHE 30)
¥ 34 JAF5HEAY 1F FF AL L S8 7y
A A= A] 7]
FEY
12H(8/24) 22F(9/8) 32}(9/22)
v = u} 298.8 395.6 356.6
PR H+%4 2794 3449 3454
PR utZ2x & 498.6 298.1 421.2
PR AW"LE 392.8 582.0 552.5
A 3 3514 338.4 359.2
%o 481.0 660.4 836.3
o3 617.1 601.0 651.3
M 548.4 7414 &825.1
A 268.3 417.7 384.2
R7 427 .1 653.0 603.7
10%=5 Hit(g/5F) 416.3 503.2 533.6
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tel 5€ 14

S

el 26 m AlAE, 5 m AEE &,
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FatH(2d 73). 39 23

S
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Zhss

A= Al

vl 7HA
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KL, 99 199l ¢

gl

%29
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2.5m, S8 3218
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H=+3LY 328
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a84 &
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o A
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a9y 73.

&

2 by %
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H

Hits AxE& A Y42 gt 2 Ao 542 FUdHE TAAE HAS Y
28 AN F e FUWHS 3ot AolurR AA7F A AL EH I 2o
st A5 50 mA AAF7F 7HY AEettta Ao 35)
¥ 35 FF3HE FUHHd wE 1F £F 1
_ A 1} =2 2 3} A& oW s x4
Z1 O o]l v} T © T T E o= L a=
e drwewE (g/F (/) (%) (%) (%)
&3 362.7 589 60.5 5.2 15.7
A5 25 341.3 65.3 56.2 5.3 15.7
Ayed211
A5 5.0 348.3 60.9 54.4 4.2 15.7
g=+712 237.0 475 45.0 5.3 18.0
&3 321.3 39.5 519 12.1 19.2
A5 25 394.3 46.9 57.2 11.2 18.9
PRZVIE
A5 5.0 386.3 46.1 62.3 12.7 194
g+ 390.0 51.1 68.4 12.3 20.4
o+ ns
B ZF vl : DMRT
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<AGHA> 1F 7|A% A& FFAL R NENT(BEEL FLFAER)
[A1d 1] 71 A8 A8 FF34AE

7 F3E AS5dEBE Aw)

v = o =4 EXE A7 ERAE= ESAES FUETES
e e (cm) (cm) (mm) (W/5) (N/5) N/5)
Al 3= &7.1 14.5 16.2 11.1 0.6 49.0
Eg 86.8 13.3 17.7 12.0 0.7 63.9
AAA &89.9 13.1 16.7 114 6.3 44.6
PRA = 95.0 15.9 17.2 115 5.6 48.1
o & ~ &} 83.5 16.6 155 11.8 77 46.7
LA 88.5 15.2 22.1 11.7 6.8 43.7
) 107.7 17.1 17.9 12.8 11.5 64.5
PRH = &89.7 175 174 10.9 84 51.6
FN-S 104.6 18.1 18.3 12.2 10.7 57.2
o] A= 87.7 14.3 16.7 115 75 447
8Y Aeol EEW xFo] Ax| G EFEo| AFH A Ao Ho|n Fakur A
29 A9e 5EFEY e H=23 A9 avErt A FALS B AAL B
0] AL fEdtoz neaHy g avest AFeAw FHgel HEFATFRE A
A7} = ook ghr}, v‘i‘—ﬂ#—t— 097H°ﬂ*1 128712 19709 #o]E nyom ZHuii= 4377
of A Gk xpol7b o 1Rt A= 3071 Aol Wit

)
mﬂg—z A=, A, AFolH, FF 1FE o] o}

0]

s
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Y. FEA7E g FFAV|E v &
X 37. FEAVE g5 FFAVE v &

F3A 7 == o BRI E B L.(%)

B 84 304 99 109 99 204
el 128&m &nelk Bmeld 128m S&meBF ookt 128&m &nebl
oghlre 478 4638 5.4 338 589 73 352 574 74
et 733 249 1.8 555 437 0.9 698 289 14
el 56.8  39.8 3.4 56.1 417 2.2 465 510 26
PRAZ 589 345 6.6 32.1 62.4 55 316 587 98
of|z 841 150 0.9 750  23.3 1.6 750 235 14
PRug 686 297 1.6 574 410 1.6 556 424 2.0
¥ 0.0 448 552 0.0 439 561 0.0 385 615
PRA= 67.2 292 3.6 299  66.8 3.4 319 582 99
g 0.0 501 499 0.0 434 566 0.0 365 635

Jpelr e 36.1 o4.4 9.5 38.4 o7.4 4.2 21.8 98.9 19.2

Bt 49.28 3692 1379 37.82 4825 1394 36.74 4540 17.87

FEA 71 12em o)A HHEE v &L 8¥30¥ ol 49.3%, 99 10¥dl = 37.8%, 9¥ 20
Aol = 36.7% = ZAF FHYom Ad 5
18% % tapH] o] 6~18%7F EHolxl o =
Exg AAe Adz FAHHEG wma FI3A I =845
Hom, 12-8cme] FHH] &2 37~48%<] Wl <l
Atk S8cmoldt 7= 138~179% = 192+ 126~19.6% $F A3 A&S
ERUI AT 1d Aol A gl 2o} 2] 1°H*ﬂ47} E
Aegh datg AzEnh wepa 3datd A 1S
7b g Fold g Aoz dAnkEojHn. E3
3 Fojof gz vre] &%)} 30T o]Ert R
A et g x7)o] 32 WMo RN g FIEHS 36%0|stE

A g

aF

0 on i
do
= mlo

.L4
10
A

o F=3A7E HIged ol RE
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£ 38. FE8A7E A& o|HIA&

- A 7n] & (%) o] ¥ 3-8 (%)
8/30 9/10 9/20 8/30 9/10 9/20
dE I = 34.8 434 46.4 5.4 6.2 4.7
=y 45.6 50.2 50.7 2.3 2.9 3.3
ad 42.3 48.4 47.1 6.6 6.3 6.7
PR = 29.8 38.7 52.4 7.3 0.8 6.5
of L2~ e} 46.6 60.4 61.8 3.0 1.9 3.2
PRaL3F4H 34.2 443 46.5 6.5 7.2 0.7
R 21.3 30.8 33.8 14 2.0 1.6
PR = 20.7 36.6 41.1 10.6 7.5 7.9
RS 24.7 36.6 40.0 24 2.3 1.7
DI Eat ) 33.6 42.9 50.9 9.0 8.2 6.1
3t 33.4 43.2 47.1 54 5.0 4.8

334~471% % ZAERow 1dAF 437~547%K 1 11~5%7F A

1 AL
glom ol 8Ueld FHEa o] Ak AR A FEEHOR HitE Ay
s e

ZAL E] J
A Bt Bejdom FIol 5 A FJHZF BT Fxo sEFsErt ek 9
4 e olF Aot AAgT FEWA AAEE Eohxom 99 209 HH&o] s
=Stk BRI o ZAE FFo] 3417 BF AFgo] mgow, thsoR fqHMdd, AEE
olom, wlEuto| A T AT ET} =L FFEo|AT HBEe FHA|I ZEFE =obA
o, o= 89 o]F Htv|o] HA volx= MR HojEV|d g 73 8YHT)
FeAel F-Feke] o] vt REtal A FEHoA 77 Wk 7] Aol =
olATh oML 48~54%=2 WL =X &2 AIodon, 1HdEE A7)
LS FE oW o] ol ok(21, 34, 56%), 22ahd = Hhfe] AES meon o] 8
dete, 99wl e JHrol wE A3 Ag e v go] Eobxl Adelw, w@AW I et
WoTE7 g FEAIVE 25 AL VAIFEA FEF AAR olox FEAVIE 84
oA 99 Aoz FAHFE Aol Lkt
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i)
o]
o
e
>
do
>
)
2
E=)
gl
>

F
£ 39 FFE A7 nE +F
R

FEA7IE = F(kg/10a) 7t S
EE 8/30(A)  9/10(B)  9/20(C) e B/A C/A D/A &
D) (kg/10a)

A= 343 402 481 409 1170 140.2 119.1 4549
Ed 477 534 528 513 1119 110.7 1075 461.1
gHdd 363 437 457 419 120.1 1258 115.3 464.4
PR = 266 357 434 352 1344 1635 1326 3794
o = 2 E} 410 505 463 459 123.0 1128 1119 464.9
R 3FAHH 338 433 450 407 128.1 1332 1205 4225
A& 267 303 368 313 1137 1378 117.2 288.2
PR = 253 376 445 358 149.0 1761 141.7 3994
RS 290 286 445 340 989 153.7 1175 328.8
gYru= 354 345 387 362 974 109.2 102.2 385.8
5t 336 398 446 393 119 136 117.0 404.9

FEA 7)ol WE AT A TS 336 ~446kg/10a2 TS 393kg/10a0] Ao,
33] 82 288~465kg/10a®  Hi TS 405kg/l0aclnew, e 33
405kg/10az LA+ B} 1lkeg/10a7} =& Aoz o]zl AUt A3 34]
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v EFE3E 8% FA¥

® 40. FF4E %349 Fdrn

=5 Capsaicinoids (mg%) Sugar (%) ASTA Color
A= 11.8 17.0 103.5
=g 20.0 21.7 94.1
gAAA 19.2 14.1 113.3
PR = 11.6 17.3 92.7
o] & ~~E} 10.0 176 109.7
PRaLEF2HH 11.0 184 130.8
= 70.1 13.1 90.3
PR = 40.7 20.8 120.0
RS 39.1 11.7 113.3
9] v = 475 14.1 1246
S3ate) FEw vjeune FFETO T0.0mg% A EA BAEQOH, we)av=>
A5, Aot wehutel A Capsaicinoids®] 3@ 10.0~20002 +#3gte] 2x¥ =
Froz BEEETO /MY =A BAHAT nFe ¥ Ee By xxdo] gREs
AA e o 10%FY JeHE E¥XE 11.7~217%2 EE9>H 5> 0 dAH > o
FE, dgzsEoly, vl AlFoAE GV e AEFS BT 1Fe F2A%
¢l ASTA colors= w28t Aol Fds A 345 113~124622 =2 FFS o
Ehiglom e Aav =T okt sdhutol e A 3 gl fd A, JdZAE FFo] =

X
M
i
i
2
id

[N 2] 1A% A FAA Z3 Auiy Ad

PRALEH(AXNETE) #F& 29 3¢ IdFste 49 279 HYE29(150x40cm) AHl=
2]

240078 AL WE 3= Ptk FHAF LR ALE 49 24U B PO
o, 69 1826l FALE AAT F 28Y §A2L AASAh FAL AAA ] 05
of Felg Hash b TR fdel 24 5 RS AAAL WA tus R Es
elg 23 5 ASASHE dehd o A7 2FARE vaass FuE Fol 4% &
AAAN §92 983 & 5 AR welselo} frp
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AFE B5ER6/19)

SQRHE A A

¥ 41.

R
N/)

=
=

A4
N/)

37
(cm)

4.8
5.0

4(1.6m) 50.9 18.9 11.0 7.8
8.0

8(3.2m)
12(4.8m)

10.8

194

53.3

11.0 8.1 4.7
4.5
4.8
4.9

17.7

52.2

p—

of
il

o

10.6 7.5
7.9

19.8

53.6

10.8

19.0

52.5

7.0
7.0
7.2

4(1.6m) 41.5 189 9.5

8(3.2m)
12(4.8m)

4.0
5.2

8.9
94

18.1

45.5

19.7

45.6

p—

oF

o

7.3 4.1

9.0
9.2

17.4
27 RAL EY A A HEE BRAR

44.1

16(6.6m)

4.5

7.1

18.5

44.2

A 37 2R A

ol
ol

BT

el

U g5 AF A AS5E (/3D

¥ 42. 259 AF AXd B5EF

23k
N/5)
43.9

A 4
N/=)

=7
(cm)

=N
o

N /T
X N

o 3t
higes

B

9.7
9.7
9.6
9.8
9.7

4(1.6m) 67.9 17.4 14.8

8(3.2m)
12(4.8m)

39.5

43.6

14.2

18.7

64.7

15.2

17.5

67.0

p—

of
il

o

41.4
42.1

70.5 19.7 15.1
67.5 18.3 14.8

16(6.6m)
B

4(1.6m) 68.6 17.7 13.3 10.0 50.1

8(3.2m)
12(4.8m)

12.0 9.7 40.2
9.9

18.3

63.1

36.9

42.5
42.5

12.5

18.3

99.1

p—

oF

o

63.7 18.0 12.5 9.8
63.7 18.1 12.5 9.9

16(6.6m)
3

N

)

Nj
il

N

-
2

o

Aot wEpA T A S Sl

ojaL A7 A WHE Zrotol o 1254 16
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ZFd AFAA I FERys AFRE 1A3dF A& T
o] 5 A (F) (cm) N/5) (%) (g/7W) (%) (kg/10a)
4(1.6m) 10.7 443 92.9 2.6 22.3 405.6
8(3.2m) 10.6 41.2 98.4 2.3 22.1 335.4
el 12(4.8m) 104 42.8 96.4 2.3 22.3 349.7
16(6.6m) 104 441 914 2.3 22.0 351.2
S Ry 105 43.1 94.8 2.4 22.2 360.5
4(1.6m) 10.0 447 96.5 2.0 23.4 311.2
8(3.2m) 9.6 39.5 96.1 2.1 24.7 291.5
el 12(4.8m) 10.2 39.9 93.9 2.2 235 308.1
16(6.6m) 9.7 41.9 97.3 2.2 23.7 299.0
R 9.9 41.5 95.9 2.1 23.8 302.5
2 T AFAANAE HEAAA &5 TR Y, FIHF, 1T 5
el Bup B SAdo] Fokow oo FEFA R 19%7F A WEETh el
shA AFHAEEZE #IQ 45 (Aol HEA B FEolA § 12, 165 (AR AFE
AT A B Fsstd oy SFFdoddes AFHAER s Zolzt glddn o
= SFF FRddel % FFF Aot YEe AR B flow ESSAo o
ol A HF @ Aem FAAY. WA VAS FEE g 5ol FU9& A ot
= 7bset, AFAA AR 165 7HA WA AuvE 7hsdE & = Al AAA
A AEe AX F AA =Y 55 AdtetH A4 AAeE 9 He vbed Jlem F
A HARE QAR 2F7t FF vbbs, BEel] o3 28 Ps A8 o gls FoAe 9
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I 54 2xdE A H9E FFTHE

LFA S (fresh) 9383 54(2015. 9, 10)

—
;i A< wE FAl(g) #9(mm) | HFAmm) | AA(mm) | 39 Z(mm)
o] oF PRAA | 218 + 27 | 1261 + 41 | 605 = 131 | 1866 + 133 | 226 + 2.1
(9/16) | g7 204 + 30 | 1369 + 89 | 526 £ 87 | 1895 + 134 | 230 + 09
12 o PRAM | 159 + 1.8 | 1411 £ 60 | 470 + 44 | 1811 + 78 | 219 + 12
S EE 181 + 37 | 1355 + 104 | 440 + 42 | 2106 + 264 | 241 + 3.1
)14 o1 | CHACHAE | 201 + 25 | 1447 + 184 | 449 + 60 | 2009 + 116 | 249 + 26
e 4 3k 281 + 50 | 1572 + 152 | 440 £51 | 1839 + 195 | 255 + 15
3t 207 + 7.1 | 1403 £104 | 489 £ 66 | 1891 + 70 | 238 + 15
o oF PRAA | 178 + 1.7 | 1267 £ 91 | 675 + 94 | 1806 + 132 | 231 + 16
10/5) | g7 201 + 15 | 1234 + 48 | 602 £ 72 | 1737 + 102 | 245+ 05
27 oy | PRAIGIA | 125+ 08 | 1403 + 70 | 468 + 52 | 1795 * 125 | 229 + 1.2
210&513' ne ZSh 147 £ 20 | 1381 £ 102 | 473 + 48 | 2025 + 172 | 230 + 07
o1 | CHAOHAE | 209 + 32 | 1529 £ 10.7 | 437 + 48 | 1827 + 185 | 243 + 12
e e a=licly 167 + 22 | 1540 + 10.7 | 440 + 66 | 1787 + 181 | 242 + 16
3t 171 £ 32 | 1392 £ 128 | 516 + 99 | 1908 £ 62 | 235 + 07
A e Ry 189 + 52 | 1398 + 116 | 50.2 + 83 | 1900 + 66 | 237 + 1.1
¥ 5L 229 E X9l FFE LFA S (dried) 933 E54(2015. 9, 10)
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