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Z7}st ok (Park et al., 2006).

e

FHA o] Bed FEow TR A% U HEF A 712do] A3 2T HE F2a,

2. I A7 Wi

D #oE ¢ AR, vt AAY 4 58

— I (Actinidia spp)+  "#Lde & olgta =HWHE vEkR, mulg, i, Fats)
=4 Tol FHet] toloE, &k my, AEUA Ui, Wy Aste] adHolzta
4 3tk (Sorakon et al., 2016).

— BEEFE (USDA) oA 3% #e 43 U Jdx A4 == Foee
9 FJoevE ksl 191, 2912 3 T ddart P FReide 2le SEekaith
qobs AHED B 100 gl FHE 17704 L2 vEs 2o (g, A6,
2 AR vhdd 2F, okl MEb C Eobn, eluEehu (e By, vohdl,
SERA, dE 540 (e Be), @Ak, HIER By, HIERL A 9 HERR E) 9} o F dA
AHZ RDA) S Blash 545 5.
won ge M8 [DY s HYE &9

K aal b e L U 187
- KIWIFRUIT i oz ycn @9 na
P_Eﬂzl I 4 8.1
Bg ; 32 I = 50
ag { o 7.0
AolMe Actinidia deliciosa CHOI%E HHLFLE {\ 49
Actinidia chinensis 4
Hosg Hot st gE . %
_ P sawa  wEEel 29
= S— St €@ 2
i grary gorun s - o
<" LYY 52 2 A IS AR =9

[£A: USDA nutrient data base, 2018]
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— A AAY Fe AEe wAAE, olgEel, de, AE W Fo| god, S
Ao AN 80%E Folol Hu Qth HAYEH AN Fowe Frbete
ZAolH, 1 FolA Mg e W &S AASE Yt Fo £279 FAASo T (Park,
2009).
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2) I FF A4

— A= d AARCR 76 Fo] xSt o, FdHeR AuE e A. argurta,
A. deliciosa®t A. chinensis 3%0o] WxEAo|t}(Ferguson, 1990; Huang and
Ferguson, 2010; Kim et al, 2015; Shin, 2018). A. argurta= Tl =&
B Folm, E3] 719Ety EEl= Ivdle Al deliciosa$t A. chinensis ¢ F &
st} A, deliciosa$t A. chinensis M Z e I 548 UERAL

i

— A. deliciosar= ¥}52 Mol ZAlolw oAl "HE& 7FA 3 ¢l=dH (Ferguson, 1990;

Watanabe et al.,, 1990; Yan et al., 1997; Huang and Liu, 2014; Shin, 2018), 1

EAQl FFoEE 'Folf otk & FAlA AREHE " Fokel 'dlold ==
b el whuj o] Aol A2 o] "ol glow, Aujrp §olstar Aol Aol A

AAH R A% Bl ANEI Ytk SAW Adsh F5EA gow wusy Zi

al el
AlgkS Zhy Qlo] #W7] & wdo] Qltd(Antunes and Sfakiotakis, 2000; Antunes,
2007; Park, 2009; Bekhit and Oey, 2012; Kim et al.,, 2012; Moon et al.,, 2012).
A. chinensisv= %2 Mol A me AAom Zu HIog HE Zta
At} (Ferguson, 1990; Watanabe et al., 1990; Yan et al., 1997; Huang and Liu,
2014). & HAlM ARgHE 2= Fodd e ddedried ddaelA
2007 deol F4= 9o (Park et al., 2009), ZH9] Reoke deEpdPola FHe] ol
flom = A A5 Ae FAS YEdt(Jo et al, 2007). & FAlA ARREH=
A= Foheel e SEA iR EeH, HE vl =4 9 Ay &ds
A& UKo et al, 2011). 'FF 5L 'Solftlel vl e A FFolH
g7 ¥ =32 (M. Wang et al., 2003; Ko et al., 2011), ¥} FHo] "o] ¢l3. Core
TAZE s UEide, 359 A2 gsAa 55 UEbdtH(Wang et al., 2003).

- Fuds e, JlREHROlE, HEstdE, ZdtRol=gl B2 VleA E4Ho)
Z 83 (Ampomah—Dwamena et al.,, 2009; Burda et al., 1990; Kulkarni and
Aradhya, 2005), ¢l¢F #2 Add 243 7lsA B4 A A A7l
< v AtH(Park et al, 2006; Lee et al., 2015; Shin, 2018). Fthel= fHA3
o Tl wet i A 24 =4 ol vEw, oo wet 7} 5 A
A9t A #7]7ke] =tk (Meena et al., 2018).
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3. ddde] o3 v F= A T B H WU

— dE#e Ay Wde] ot TEEOFA, w39t AHo whSS A
TEVETE HAS I/ Fol olddo] WAEHW I ¥Rgo
(Adams—Phillips et al., 2004; Prasanna et al., 2007; Shin, 2018). ojgd
TEwed HAY Asd S dFFolY, RIEFETE s FeskA

%t} (Adams—Phillips et al., 2004; Prasanna et al., 2007, Shin, 2018).

54S 23 919w (Sorakon, 2016),
2} IEETE HAHAE g = HAY 35 Sk A A cddo] A E o
HAS FSA7Y, AN H F/7e] A e Fur gle w Ao e] A=
ol= A d A dAyo] Fo S==o|t} (Antunes and Sfakiotakis, 2002; Park et al.,
2006; Antunes, 2007; Jabbar and East, 2016; Shin, 2018). 7FrellA <2jAgolddl
Agsis o 2atEo] Bd Aees EdAA #H2%te Eola(Kato, 1990,; Shin,
2018) WA= AAIH EvpEelA o oEdl A= #Ae Hrjst FRlE

AN 713, AEeF A S 7FAA| T (Saltveit, 1999; Shin, 2018).

- o E3 SEued Aol A odd o] uwe FEoloja s &
A g HelE E3 F40] FQsth(Antunes, 2007; Prasanna et al., 2007, Shin,
2018). FrhefelA <8 oEde] Hee= HA o b dAZMA e wED d Ak
TEANE AEE 7HA doew (Lim et al, 2017;  Shin, 2018), 49 2

Z7FA] 71t} (Prasanna et al., 2007; Lim et al., 2017; Shin, 2018; Park, 2019).

— og#ae] F8 AIA HZ+E= Methionine —> SAM —> ACC —> Ethylene® & 3%tA 9]
A4 AdEY. 19dA= Methionine®] SAM synthetase®@ Fuj¥ o] SAMS $/d3hH,
29Al= SAMo] thA] ACS(ACC synthase)ol 23] MTA (5'—methylthio adenosine) 2}
ACC(1—aminocyclo propane—1-—carboxylic acid)® ¥/d%™, A8t 3&A4= ACC7}
ACO(ACC oxidase) el 9Jal] 2tstE]o] ofezlo] et MTAE Yang 3|zl o3 thA
methionine ©. 2 A=&E TH(Shin, 2018) (Appendix 10). £ og# Al HA 9
AstE FHsh AE Aae 4 dEdll WAE, ACC synthase (ACS), ACC oxidase
(ACO) #As 7w =3 fad F7ks @4 Alxd Faaid
Polygalacturonase (PG)2l &4 F7FAI71H, Total phenolics®t Flavonoid 2}

A3t =& Z7FA 715 (Sorakon, 2016).
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. 1-MCP A2 g% I F3473 5 Y4 A3

1-MCP7} ¥tAE o]3 B A3xE5Le 7 289 aie} MFAge & dyd e
A ES AZsF¥ v (Watkins, 2002; Sisler and Blankensship, 1996). 1-MCP+ %=

259} otHo A B4 CuHgE 7FA cyclopropene©] th.

At 07 climacteric® T} ethyleneo] 2la|lA Aol P m, 1-MCP AHE=
Aol ALo] A"l BuEth 1-MCP= F&Ao tigh oga

o] W17}3t climacteric YA Eo0] WEA F<EA] T2 T ol

19994, Environmental Protection Agency (EPA)+ o] &= tst 1-MCP # &l
&l sdstdvh. 1 %, 1-MCPell tid A+ 1,0004 o9 A& 9 o A==9
gk A5 Abelel EEEHSL, 40705 o]l 1-MCPe +49 #= A4S Sd3H
(Blankensip and Dole, 2003; Watkins, 2006; Huber, 2008; Watkins, 2010).

YEH FAES AR}, Frhel, ofRobE, whiht, W), Bl v, EvkE Solrk

Boquete at al. (2004) ¢} Kim et al. (2001)+= ool 1-MCPE AHlsle] &34
A A 2 20C o =25 = &t odEdl A 2 AsE FARATE A
SHth dnbAo g Hrpel= 1-MCP AgE 20~25T9 &5&oA xd@stoiol Ho &
W= yebd = otz RauEdeh (Mir et al., 2001; DeEll et al., 2002; Ku and Wills,
1999).

ftlo
o\

g

1-MCPZ AHgstA 1S w 7 A= Axw 7eis), 35 2 ojdd AJako] ook
38 ulFH 4 9t} (Baritelle et al.,, 2001; De Wild et al., 1999; Kluge and
Jacomino, 2002).
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O olyg oEES HEAul Al A A (Stover =, 2003), AL Al @l ZaE=7 x|
(Worku %, 1975; Zhang & 2009), melojZ2o] /3t A, Q0] i A F2 A

EEO ZAA =44, Frhy $<4E=A4 (Zhang 5, 2012) S08 2 W7 o]gx 1 Qs

A AEA S FE ol §H 1 e W tableto]y capsule@ o & Jiste] S £
S2AA R ARGete] AE3E Alae] ol &H = A7t B Akl TAEA 4 e (GED.

E 1. "5 FAE dg 29 & HY (Kays and Beaudry, 1987)>

3 ¢ A9 FEF F(RE 3o HIHd 237} 4D
e wel 4 | wh, ERE (FL)
pEd B 4 | 2%, EvhE
31914 A A, FEE, BEE, LYn
9] Aba}, ), wg, g

2 A AR E#@W 2] (WA, OR), AEF2X A5 (CA, AZ, TX), @&
A Bo A=A | Az, A g (MA, NJ, WD, %337 (CA), /¢ (OR), I %, I3,
golofZ EnlE

SAANA(FEA) | 7E
S AANA(FEF) ]
! 3T
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R 25T eA dETY fEVIZE FoE FAT Y AT Aboldl fref Al AeolE
UERA eFskch. A 2ol Atk FAE T AbolelM R oAl AelE yEh#
rth A 4d9 A FAe 1lkgellA 125 “Brix® fA<l zelst MY £d G
e derglon, A4 649 A9 AT lkgollM 14.1 " BrixZ o7l 2ol M =

AN

iy

& 10TCelM = 25T g2 diFe] #5717 gt FA ek ATt Afole
ARl atel & vEbdth A% 299 A9 AT 1kgollA 14.2° Brix® 241 Aol s}
FE s vEbllen, A% 499 A9 FAE T 3kg 13.9 ° Brixet AT 1kg
14.2 " BrixelA & = Hol Fo4<d zol& veith. A% 6949 Bf w£F virhA
2 FA g 3kg 14.1 " Brixe AHEl+ lkg 14.6 °“Brix® 7 & 9% #S Jegsle
o, 24 l Apol & HERA T
A9 AF A= 25T AFzAAA QA odAS HET B A 49 FAHEY 1kg,
A% 69 AET 1kgollA &37F FEHAA UebEth 10T AdzdeA] w3 o8 gl
= AP A A 2dA AT 1kg, A 49 2 69 FAET 3kg, AT 1kgelA
F& go® fFoAl Aols vERISIT

102



15, 22! ECkH (25%) Control vs Ethylene 15 2 #CHH (10k) Control vs Ethylene
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v, RAYTE /FEOE Al Gasts B2 wol fUAL AP 29s u @ F
S9& VAL 5 AUk AF 2QelE AT BALT AolA lkg ethe AL F
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8
-
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Aol 5 YERNATE 1kg conolA 0.96°% 7Fg =9kow, Skg ethollA 0.472 713
e gs dEbllth A 499 A9 FAR T AT Abole]l B f§o4Ql Afol& e}
ek 42T 1kg conellA 0.80= 7H¢ %2 #h= YEbHlon, AE7 1kg ethellA] 0.34
2 7P gk e JEhddth AR 6elA e FA T AT Atole] BEF feojF<l
2ol & UERHSITE 3kg con 0.71%2 7F =& #& WERNI S, 1kg ethellA 0.192 71
S s YRS FAE T B A7EEE FoFRl Aols dERA] keko, A
T8 A5 Aol e F4 AolE Y= 53] 8 7IF 49 2 69 1kg ethell
A @A g apo] & vERY

A5 10TCelA T {5 7]1F 29 9 4delA FA 9} A Atele] {24l
kol vERUIGITE A 2] A FA G AT Atole] §olAQl Aol YERA L
ok 371 abols yERA] ekotth A 499 A9 1kg conellA 1.04E 7HE &
s et en, Skg ethellAl 0.38% 7H¢ v gk YeERTH A% 6LolA s FAH g
Tk AT Apelell {2l Al ztolE vhER A FSkTt.

719 AFdute 25T AZzANA A dEde A 4 2E A Ao 2y
7F FEHAA vebeh sARE vt 3718 o141 abelE yERA] gkt 10T A
Aol 2 dEds A 49 A 2d 9 4deA FeJAd Aolg yERhloH, A
F 6dolME FAE T AT Atolel foAQl AfolE Al Wokth A% 4ol A ub
2 3718 FAE T} gl AT B FoAl Aol vERE 2le F1E 5 Sl
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s , 121 ETkH (25k) Control vs Ethylene s0 , 12! ETCHH (10) Control vs Ethylene

a
50 b 50
40 40
a c
30 30
& . 3 &
/M b b A m
20 ot edy e 20
a d';:,_fic‘ic = LR a
10 i 10 i
0 0
OUAH 2%t 4% &Y% 0%t
O Control O Tkg con B 3kgcon B 5kg con W Tkg eth W 3kg eth M 5kg eth

<% 100. ¥+~ 7|9 capsuled <7244 g7 29 #Zohd @A o] nlx& o8k

GAHlE 25TCelA BE F87IF T FA T AT Abole] {§4Ql Aol & e
omn, 53] A 44 2 6Yel AAsA Azt SIS ol 9 dEuUE x
& Al AL ol 48] Fadta & ko] Frste] @AMIZE A4 Sk B
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Ao A A7 Atolel= oAl AfolE dEbA] ekgkom, HEgre] A A7]E At
olof f2o]A Ho)E yetWllE=d 53] 5 717 44 9 6delA FAA 2olE YERA
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= FAE T AT Atelel §oAQl Apolrt #ibo]
Atk F&o] Hapge] el AErt ol AEFS Uon, AT A 2dFE o
A YElth FAHETFE VIEo®E ATt facks
AEletA] %ok Al A3 FH5ES 4 5 AT 4 2 A7) (Ikg,
3kg ¥ S5kg)ol wE FolA Aol AR 2 FAHF, AF 44 ATl e 6
o AgTFolA 2.92N, 2.7IN % 293NOC 7 v FALE QI
AZEE 10ToNA = 25T B F9AQ1 2pol& YebA] ¢kgton, o]z 57} yof ¢
A gy == FJoeg o] RkgAe] AstEs I & ATk A 299 B¢ 1kg con
o 6.930 % 7bF =9kom 3kg ethollA 4.9% 7Hd 9 kS YERidth A 499 A
T AT et AT AbelelA el Al o]zt vreRbA] ekgkth A 649 A FAE T
s} oflgddl A3t Apolel] fe Al xfolE YERITE ZF v F7) o] wE
= A% 2d FAT AT, A 64 FAE A YERR T
d719) AT A= 25C AFZzAANA A dEdE AP A adrt 2A dElge
o, A 245E dAASA vErweh v A7) (1kg, 3kg 9 Skg)oll wE {2zl Aol
A7 242F conollA gt A 49 ethelA Yekstth 10T Azl st o gl
A A A 29 D 6LelA FA T AT Abolell Fe ARl Atol& L}EMO*E}. u}
2 371 FolHQl zbolE AR 2d W 6 FAEFolA ERRT o% 25T A#
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ZdolM 10T AR o odle] whgo] aztao]itt,

18 2 &CkH (25k) Control vs Ethylene s == ETCkH (10) Control vs Ethylene
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T e 25T 5713 44 2 6delA FA= T} AT Atole] fejAl Aol
UER T A 29l AEl el FA T AbelellA] fFo] A1 ApolE vrEbU A ekt A
499 A9 1kg conelA 15.2° BrixZ 7H¢ %2 b2 YeER S, 3kg ethelA 13.1
“Brix® 7Pg e @& dEleh A% 69 4 bkg etholA 14.9 T Brix® M w2 gk
S YEbeH, 5kg conolA 12.4 " Brix® 7g kol o431 Aol & vEpilch vk
W oAl Aol A 49 9 69 FA P TNA UERRkT

ARLE 10TCoAAE 25T T=A thFEe] G577 Fek A7 AHg T Aol
o]l atol & vEbA ekokth. A% 299 A9 1kg conollAl 145 ° Brix® 7Hd E&
e el e, 3kg conolAd 12.9 ° Brix® 7FF @3S ke Ut A 449 69
- FAE TS ATt Atolel]l fo] Al Afol& YERA] Fgkon, o] &L wton®
=T Fokel oA elddl Ato]e] whgo] A kol F FFe] FFS FA ¥ AowE &
Gk ua G718 fo A Aol A 2o FAE Tl YR

4719 AFATE 25T AFZANA A odas Hed A A 49 2D 6UoA
o]l atol & UEriSITh whas 371 oAl Aols A% 4d H 6 FATAA Y
EPdS it 10T Agzdole A odas Hgd 49 A% 29S A9sty F
Aok AT Atolel fo] Al AfolE yERA] Ashth ol RVt Worg Zr iy
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15 &£ &L (25%) Control vs Ethylene 15, =2 ZCHH (10%) Control vs Ethylene
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Ab FrEe 25T eA KE 713t 29 2 4delA FAE T AT Abolell {241 zfol &
VERA A ekstom, A 6delA AEgrek FAE T Abolell 24l polE WERITE 1
dofi= AdolatAl 2= FAohdelrs A oEd HeA] Ab ko] At Fo
AeS BAsgth A% 29 5kg ethelA] 0.98% 7FF & b3 UERH O, §2 A3l z}o]
= YehbA kgt A 49 w3 1kg conollA 0.89% 7bF E& #E UE oY 9
AQl apol= yEbbA] Qkskth. A 6 ellA] FAE ek Mg Atolel fref Al xfolE e
wol=dl, 3kg con 0.87% 7HE =2 s WElile™, Skg etholA 0.58% 7Hd w2 gk
S YeEhAITE v 371 Abe] Fo AL Abel= A 6D AtellA FA T A gelA B
T UEr oy Zfol= A4 gkokth

AEE 10T E A 2deA= FoAA AolEd YehlA] ¥9kom, 49 5kg ethel
A 0.98Z oA ztelE YERUTE A 699 A9 5kg conolA 0.81Z 7Hg & e
veERdon §o2¢ Aols yebdllth vt A7)E Abe] §o)AQl Aol FA P el A vhE
wom, 5kg conolA 7+ =& #S YERIAT

4719 ATATE O AnhEshs AdolatAl 2= FrhdelAs oA dEd HeEA Ats
7b FHasks Fol Atk 25T AgzeA gAdEdAE Aed A9 A 6UolA FAE
T AT Ale] &7 FEYAA dErston], v 3718 Abo] {2] 4”1 2po] g LhE}
Wk 10C AdzdeAd= oA ddds A A A 49 2 69A] KAl Aol &
GERIoH, A 296l = FAE TS AT Atolel oAl AtolE vrERA] ekttt
A% 6hellAl Bt A7 FA R FeA] fFoA”] alol & YEhlE RS g1 F it
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30\ ZC BN (25%) Control vs Ethylene s0 | =2 ECHH (10%) Control vs Ethylene
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Ebl A ekorom, Aol A9 A7 Abolel felAel Aolg yElEd 53] A 6Y
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A Ebt e, =k A 69 A gellA] vt 71§94l xfo] 7k vrERgTE 10T
oA Ee BE % 7I3F F FAYTY HYT Abele]l KAl zpolE: veRITE kAR
25C whE & zbelE UEhA = ok, ol &t vel 2= Frhel oA ogwg
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g g-ob ATt AolelAl [ ARl apol7b pERFA] bttt A 699 A9 AT "
A A Atolell FolAql xpolE YERITE 72 whAE 7)o wE §oFQ Aol A%
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4719 AFATE 25T AFxzAA Qe AT A9 eyt A vErsoH,
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2718 foHe Aol AF 29 W 6 FATAA vedt, dRFow 25T A%
oA 10Ce Ad=drmn 24 odale] vhgo ax4olglss & + AUSth
20 HIE LA (25k) Buntrul vs Ethylene 20, HlE ECHHA (10%) Control vs Ethylene
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TSR 25T AR 2delAME FAE T AT Abelel fo ARl ApolE vERA] o
ek A% 49 Skg ethel= 17.9 " Brix® 7Fg %2 @2 WEle™, 1kg eth®] 314.5

*BrixZ 7F @& #2 ek A 642 ¢ 1kg ethold 17.9 ° Brix® 7V =
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UER Tt vk 3718 {Fo)AQl Aol A 4 FA TS AP, ARG 69 FAHE Tl
A UhERRLT

AZZE 10TCoAM = 25T d=2A thFE9 /& 7I3F &< FA2 79 A2+ Apold
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S Rl er, 3kg ethollA 16.2 ° Brix® 7Fd w& ks vehdigl oy 489 A g
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D Apol & uERlA] stek. A 6949 - Skg ethell 17.4 " Brix® 7Fg %2 #h& UE
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FoA Aol 5 vt ol ¥ Fode == ol s 4SS UEddles
ghelskalth 10T AFGz=A A 29 9 4949 A5 F#Ql Apo)7
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15, = ETkA (25K) Control vs Ethylene 15 el= #CHA (10%) Control vs Ethylene
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<71¥ 106. 92719 capsule® 7|28 A A7h = Jobd o] Ab gl v A= JT>

b SRR 25TolA A 29eA] FAE T AT Atolel {foARl AfolE YERAA
dorom, A 49 9 6delA Aot FAET Atolel Al xolE: YERAGITE A
& 29 Bkg ethellA 0.89% 7H¢ ¥& gh& debld oW, 241 atol= vepbA] ehorrh
A% 4dRE 8 ER A A AR FASHA Hdacs A
49 5kg conelA 0.89% 7 &= k& YEhSlem, 1kg ethollA 04602 7H¢ W& 3
S YEh FeA1 ApolE FRlaith. A% 69 Skg conolA 0.77Z 7 EE S UE
WS, 1kg conolA 0442 7H¢ @& s Yepou 241 pol= vehbA] ¢koktt
2 A7 Abe] fre Al Aol AR 49 A el A dEbsit

AEE 10T Ao s FA T AT Atolo] 2% FoAl ko] & yEh e,
A%k 713ke] AojHel whet sk AEFE etk A% 293k 1kg ethellA 1.19& 7}
=S s yeEhliglon, 3kg conolA 0.88% 7Hg vk 7S uEhd o foAel 2t
o] 5 Yetlth. 49 5kg ethellAl 0.922 7} &2 e dehdidon fod xols v
Bh otk A% 699 A$ 5kg condl AS 0.77% /M e S UERYeH, 1kg con
o] A9 0.45% 7P v ks et v a7 Abo] [ ARl kol BE AX Y
ZF FAE T AP TelA yERs

A719) AFAE 29 Ao A" A oddl XAl Abme] Wb A JEhge A
S g F AT ATk dojHe] wek AeTt Fhadkes A vERdglon, 25T
Aol g dEAS A A A 4ol 7P 2 7oA Aol yEh T
2 A7 Abel Aol A oAl AFolrt vEbstE 10T AZzAAA = A dddlE
A e A A 49 2 6delA oAl ApolE dERHSATE Bt A7 {2 AQ1 Afol=
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BE AR A%, TAYT AelT ApolelA vhebeh

gli= ZCiH (25%) Control vs Ethylene gl ZrCiH (10=) Control vs Ethylene
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<719 106. BF2A=719 capsule® 7|24 A7) A= Aok o gAtHl o vA = 9>

Gatl= 25T BE #F b T AT AT Abolel 2] # <l AfolE e

dom, 53 A 49 U 6del FEHAA Fanzt Frtekelth olE A Eds s
Re Al AL Frego]l FA3] fAstal 7 ko] FUkste] dAbHIE A FUleke EES =
T 9tk 9 Ad As Heol A dddAe Al Al F438] $HxEs ddd $ 9
oAtk A% 24el= Bkg con, lkg eth, 3kg ethellAl ¥ & dehiddch A4 499 A5
TR AT Apolell BFE foAl ztolE veERUIITE AT 1kg ethellAl 31.82 7}
B = S Yehigl o, BT 5kg conolA 18.1% 7 v e JEhith A%
6ol A =S FA T AT Abole] BF {4l AFo]E yYERHSITE Skg con 31.62
2 M8 =& s JERIY o, 5kg ethellA 18.8% 7hd w2 k& YEHQITh ol= 5kg
ethell A #F&ate] gl= FAvheo] Gmrh ghaste] @arE Zadt Zloz FRlEgivh v

A7 FolARl Aol B A A, FA e ATt AlolelA dEbt o, 53] A%
62 A2+ 5kg etholl A F&ste] 2 xpol7F YeERGS Elshglt).

AZZE 10CAXE B 8 7IZF 5 FAET8 AT Afolol #F42Q1 ApolE et
e 53] A 64l Fo4el Aols yetdilth e A diekes v=2A dE
Hai= 10T FA NN M w2 AR 3he dEhdislsdl, ol s s5EEA |
graFol =2 AHelA AF ko]l B ve Wit HAA R SEIHIY. A AV /904
I Apol = AR 6Ll 7MY FEHAA Yebde &ld 5 qlSlth

L 3

A

4719 ATAHE 25C AFEAGNA A4 ADAL AT A BE A A5 R}
SeAA dero, A TelA v 21 fe Al dolsh tekdeh, 53 A% 49 W

112



6ol A zol7b AA vebEth A% 6 bkg etholl A= GAMIZE BHA YEkg=H], o= ¥
= a7t o A7)l dmdto] FEVE ghAadto] FAMZE At o gl 10T
A EE RE 9% 77 = A E9 AT AFole] $olAel ol YEhygith B3] A
2 6ol FejAl ztelE YERYQlTh T AE Arels g2/ d= e 10T F
Aol 7HE e Ak ghs deEldsi=dl, ol e FaHEA  dEo] w2 4
gef A Ab ko]l 7B e wivh AR SRIHIT vtA AV {Fo2 < Aol = A%

6olol A 714 FreAA vehte Bele 5 gl

_Or

VFERA A gkorot, ol"dl At vka Z71d B TR E e F24Q ApolE vreER ST
Fanls F5 6UdAoA M FEHAA =A el ol JEIF o] A7l =2 )k
= Hehdiglon AtErE A bl et A% &k 1029 45

T8 AR Atolell & AfolE vrEbAl ekkth ¢l AdE FRElRd 1 I 26%
gyl Ael & 6datel W= Aol 7B waltks AS & 7 A
== FudelA 256%9 B9 HvA =718 (1,3,5kg) Aleloll A=
& UERA kgkoH, ogddll At vk 37 BE AR el f£240Q1 AfolE: JERAA
koAb S O™ Huie el iR S5 69 AtlA MY F& ks YERIUTE A%
25 1058 A& A5 vt a7 Atolele afolE dEb Al dskou, FAE ek AT
Afololl o] Al ztol & yERSITh 9] AdE TR =& okl =g a- Fohde)
A R 255 odd A § 6dAte] Wi Aol M ugle s o F

A= ZotegolA 2559 A wrA =371 (1,3,5kg) AloldAe= AR, @

¢

2 UehlA skskom, AR w94 odue Ase u fl49) aols viehy
otk PAES A% 4A% ALDTAA HE S @S Uehhanh A3
A%, FE, AR f99 AolF vehlA gk o A0 TARW = i

=
-, =]
gal A2 F 4946 Wi Aol 14 RolE AL ok 5 AT

L

113



=3 A A" AR

o
T

SR EE

=

o2

&S

Al 44

T K o B o
. 2 o W)
<+ B e
it mm - B v
1l -~
gHy R W E.“ ol
— o) o
£x Lz o
oW ol o}
ol T iy Pjn
T o= i
I 3 W <
Y o iy
»5 ma ol
nl < = A T
ol o
o N e =~
of o o i N
NE ME MA_VM__'. M < o
T - pe i}
TN mma e -
Ra =¥ = Z
= —
5 o T 2 o o
oF N © @ Nd
o SR o
U T o <
TN S 7
4 g X B 5
S 3
g < B w o 4
o L m:._ < . J_,Al.._ ‘W/l A#H
N b o wm o T
H o s 1= s o
‘mﬂ A_ﬁ vi %O ,A| mﬁ_ cﬂu
W g v oo ~
K M ™ WW o oc.n_
R S B e .
. A B R |

70 A

s

°

oA HER,

114

T

Z

Qo] B7}ato]
1

B

e}

=

=

Zo vlg A% Wl

20704 6719 1Eo® BH

=

=



<E b5 ARE AFESE A9 71x B>

=% (g) 3] (cm) U= (g/cm) 5 (%)
14 124.65 106.53 1.17 13.3
4o 123.66 110.41 1.12 14.2
7 121.93 107.57 1.1 14.75
9 o 120.67 104.02 1.16 15.23
11 9 118.52 103.52 1.15 15.65
14 115.68 105.5 1.1 14.23
ot 120.85 106.26 1.13 14.56
A 2} 8.97 6.89 0.07 2.35

of wh& W3te] Fol7l v ekgkont, @9

- A9 A, g9 UEs A4 W
]_

Ag <19 108>9 o] Jrr) M=

CHE Brix(%)

16.00

15.50

14.50

14.00

13:50

13.00
12:50

12.00
1 2 3 4 5 L]

<% 108. &% 717 e 9 x Wb
- 559 7P Aol F Ao® AgAEE AEE S Yal <I¥ 109>94 HE wf

9} #o] Texture Analyzer(made in USA)E AFE3l3 o™, 2mm €98 EFY S ZFBEE AL

3lo] 1.5mm/sec, Distance bmm, Trigger force bg & Ao =2 23S 3}%th

115



- <9 11053 <I¥ 111> $=55 7|3te] e Zxe W3tE ved Jgzelt. <Id
111>9] peak #2 339 Y A= ==

ZEa7E By SHF HS5S Tt B9 Hy AL S dEAISH Aolth IEeA ®
= Hke} 3ol F55 7)3to] AAgte] whel ok AETE AAF fAske FAE Hole A

o & ek

Forceigy
o

-

e 1§
.

<19 110. A= =%>

116



1200

1000

800

400

200

peak
100

Fi! R1 R2 R3 R4 RE

117

1:2

R4

(8]



2. IR v S5 54 AM ALH A

b exel vwE & 23 A A28 Az
— ool wnhy 23 AME 43, wFFolojor s $4 o]Fo] Melalok st A
Feit). ol%o] Welstely Foluch AEZes} W
Jol 2 ol Solslof shml AgAF YHE 71E9 AR Ee} ppe AT BX Aol 1

o

Aol 7tsdlof & FHo=w VFES A4

E gge] Ayd zlow #esgivh oty <I¥ 112> 5% el gy 5 =
A AA JfEEFo|tt, e g8 o] Wi Wale] A AEo R MAE 3 oL}, AR *
%W gAE FAste] WHE gAs £ gAe) AAEGRS T 54T 5 JRs FAS

A 28k A e

% 5%, Aol AESY Micom) $O2 T glov] zzte] Aae] T1e AAFHE
2 A9 gHe] ANFES sk 53] visky Y0 FA FFS Yol Fall o)
@ O PEE F F AR TASAY 99 DC AYOE TET F AR Wnd

>
—
>
jf_l,
o
)
o
~
i
o
B
_0|L
N
1 o
i)
~
el
oo
Y
1o
iu}
00,
(o
jin
i
L)
o
B
il
r2
rm

On/Off & & A== stk T S48+ flalA Bar 9249 2eAds sl 4o 23
/g T4 HA G AAsglen S HolHE ¢l7] g luslelHE W
O

el 5} ©) o] E] S 2 PColl HE3HA skt

Wl
it
w
@D
=,
=
OHH

118



<E 6. AAHES F=2 AW

&+ 5 & H] 31
R 9, 2E 5 P EERE
ARG A4 220V, 60Hz

kU [e) 1=] . = 3L b/:’:TOﬂ) ,{':Z_']
A7/ % 300L X 470W x 270H / 14kg A ZE

z2C Ael Hol—/;]

HAaw+w 1g, 0~bkg, +0.5g 24

400~1100nm (VIS/NIR), T34

AHEY A5 Si CCD array detector spectrometer
5~20 °Brix, £0.5 °Brix 2%}, 1x o]
=5 545 Al 524 A o)A 22l PLC A¢]
AE H o] A HAEYE J=4(6.4 ), USB £E

Pentium ©¢]% CPU
mini ITX(170%x170) #WARE
AR A o H- 2GB Flash HDD Visual C++ &

Windows 2 A #|
AHEY SA/RA 7

— <% 113> xRl vjgty Ao FAEE, <19 114> 5348 35%

otk ARGHDE AR ANl SeFn BARUE O 53, WS FEHE AR &

119



( ~N= )

ZHNESE NS =8

ZEMSH EREM

HBMES RN 2 £F

o
48
11
o
IR
0!
]

ASE A
b =R A =R A
t’—%—ﬁ}‘m D"-Mﬁs —v—J.F? -I-J'f:- /i
=25 SAH
=32 =3y=
ETRN 428l= BHIE AS 82
=2
25
HIE pMSo 2e2 25 SHAEY
LISEE A
jeafals
Hos
HFEEE ZXH2TE S5 23
i (=1
EAS EFADC PH Y EEE WSEE BA
=2
<% 113. L #AAA L FAE> <I1¥ 114. 232kl AlA 9]
TATELD>

U 2=l v AN AA"S o] &% T Fshd S XA}
- <% 115>% A ezl vjghy] MM AlAglo® o WS ZAlstH A Fstol
W ZEHE A0 SUs uep FZIHRE 457 (AP, 907 (HF), 1357 (F),

180" (RT3 g4 A=Y A5se] 7 WMoy FHBe] A7S 2A otk 1
7}

120



INTENSITY(Counts)

60000

— = ZhABEARAEE)
E0000 —uesws)
- ! "L_lwﬁ__,,,m'_\ — EI}1355)
7 e e dedsos)
; |

30000 -

f". \‘\
20000 : '

10000

&3 980 1043 1107 1M

WAVELENGTH(nm)

<71¥ 115, 8=k Al 2ol e AE3%e] wla>

121




o

B A5 2o )

& mdel zolg gl

a}
=

3. PLSR< o] &%
— Aohee] b Ao whE
o e AN T A wpEe WA AR
1% et

-

o,
= Abgatgon,

=

a7 94

-0

T

je=

-

ol A Al g 19

- AEe debg =

FHOR A A 53

20189 =8} 20199 %

ol x4 400719 dHolHE &4, odF EEs /Esih
E“‘*‘ ;. ‘..':: f/
VR T /
/ PN /
i S fl ™\ et
CALIBRATION . F=6, R’nﬂ 18, SEC=0.52, S=M:.0-M CALIBRATION | F=4. R7=0.20 SEC=0.51, S=400:69
Tol it 1
E:z.- l_|!_:'-, é'
NCO MSC PLSR MSC PLSR
R2 = 0.18 R2 = 0.28
SEC = 0.52 SEC = 0.51
<19 116. B= o= 2d (537 okzk A4
- A5 g% W9+ 10.3~14.8 ‘Brix, ¥+ 12,5 ‘Brix, 28 0.88 °Brix$th #
& M A (o] e ol AADE FS Ay, 19 1163 Zo] MSC A
A E slx &S A= factor F 670, R?(P)=0.18, SEC=0.52 Brix®, MSC AA#=
3l Aol = factor & 471, R?(P)=0.28, SEC=0.51 Brix9 A#Z Jehfct
- B3t AP E v AMEE FY7F FEFEed ol AR A A4y, 1" 1173
Zo] MSC AAEE A &e ASol= factor & 1270, R?(P)=0.68, SEC=0.48 Brix®,
MSC AAgE 3 A= factor 5 127], R*(P)=0.71, SEC=0.47 Brixe $Z3F o=
A5 e St}

122



FHSEGY and RMBEC by Crose-Valeion

RMSECY and RMSEC by Cross-Vakdatian

R —g— ans
o k
P 1
g & s
B om
goﬁ g
i X e
i 2
g it - "
= o 3 1 = on
N1 ~—]
[+ : -1 z
o 5 10 = L3 o L]
Latent Visriable or Principal Component Latent Varlatds o Princigal Component
CAL | Fe12, R=0.68, SEC=0.48, 5+306-27 - CALIBRATION : F12, R=0. 11, SEC0.A7, $=396-18
a - i =
s |
B b g i‘."
128
g 2k i3 1%
1 "
ns
A1 1 0 s "
w 0 " ns 7 {74 ) i1 s " us w0 n 12 1 4 L3
Actusl Values Aghusl Values
NO MSC PLSR MSC PLSR
R2 = 0.68 R2 = 0.71
SEC = 0.48 SEC = 047
| = Ealy: =
<I"117. G5 A5 24 (5% k= ZA)>
| & Figue 2 - o * & Figure 2 = a 4
TR BLE MM WR0 B0 Na3Um B SEEM | | BEF BEE RN CE0 Bm E22UE BM REEM -
NEdS & NS00 A- S 08 e Nade L0328 L-Q 0B e
PREDICTION : R® = 0.13, SEP= 087, BIAS=-0.10, F= 4 PREDICTION : Rz = (.72, SEP= 0.50, BIAS=0.03, F= 12
e P
rd ’/'
15 P
i o e
- /
i’ 15 +
1 # s
i e
g £+ 8 B g &
';Dm e o ';‘1‘ e g . J&;’!’fJ
e B w0 h‘& e F 4 ++
i i RS LT n + ak .
§|z * % * § *nzﬁ"';_%
P 12 e - s
& g Lt i}.i g
1 P
1" + g
10 e ;
/ 10 o
3 8
] 10 1" 12 13 14 15 16 8 "0 1 12 13 14 1% 16 W
Actual Values Actual Valees

YolA ity PLSR R4S
% 1189 o] 437 AA Ag-o=

A

}\

Ay
ol r
tlo

R

zoiE_ s =X

g

=013
SEP = 0.87

<71% 118.

o] §-3}o]

A=

123

ujxje] Foh Al
R?(P)=0.13, SEP=0.87 Brix, BIAS=
A= R2(P)=0.72, SEP=0.50 Brix, BIAS=0.03 © 2 43 =z}A|jA]

FUE_moiE 38

R2 = 0.72
SEP = D.50

100709 =&



4. PLSRE 0] 43t A% o= 249 7

— flolld AR T AR dall AR o5 Rhs et AR AR Hele 99

o 2" 1198 #o] MSC HAHE A &2 A, factor & 970, R*(P)=0.94,
SEC=0.74%, MSC AA &= 3 B¢, factors 1170, R?(P)=0.97, SEC=0.61% e}ttt

BTV end A By Con- Valdakon ; RMSECY and RMSEC by Cross-Valdation

|
i
g, N\ /
¥ e : |
5 T G . . .
Ea Ty i / I
g ),\, Se—on - / |
g of 4
. . / X A
285 \ _— g0 !
e 5 m I
Latent Vanable of Prncipal Component : L_\l.;n.l.'\-;"_\:i\' or DJaw.ﬁ.l'C(.—q:JlTﬂl -
C.:l'\"JBHJ\ﬂO.N Fx9, R!.' 0,94, SEC'.‘Q.TQ : R 5 .CN_IQRI._-\T!W F=11, ﬂ'?:ﬂ a7, S.EC! D.ﬂ!
| ]
3 B
% &
a 4 Y
uuuuuuu | i s : |::_\.-‘ al
NO MSC PLSR MSC PLSR
R2 = 0.94 R2 = 0.97
SEC = 0.74 SEC = 0.61

<IY 119, A% A% 5d (53 4 24>

T 9E, S5 54 57
agat ek 5 Ael wFel AT Aol WA o A

%, g5 doly w4 W X7} 7Hs3sk PC/PLCO &3k Ao

A 9150 287 Aol hsF W H e A

124



- 1% 1202 2 vk REE S AAFS Ao R A9t Ay = 9]

2ol golate], 19 121+
of, & 7k A8 Aol s EF AFstol wA, A9

=5 DFIPIA|S
o
ofZofLct

ureTECH
ECHH 22121 Hidbll M8 AJAH S

FABID|IS-ST N LS AN 25 Y

<1¥ 121, 2l H9d] yiad 54 AL

(a) 243 7Nl (b) HF 7Nl
<719 122, FEle] vl

125



AE Ao wet v 5
7o) WERSLT.

i B s

s
il

JwNO

‘z__l

oA Hi= mkel o] A
AN, HEZHZE 795 St

3z
ar

-
[eRNe]

=

AR (2

Alr

1o
d.o

H] 11

Visual C++ T3

7. AW 2 A9

v
ar

<

F 54 SRR olgHM, o%

=

=
5o
K G
ou | of| X 5
T 5 oo | 2 B
H 2 5\1\“! %i
~ - an ol a
W x| 3 H| . 2% bl
WS A |2 S & J
ol BT BlEEn| =2
2| %3 L2 50| «p | £
=77 < | A 2 TH| S E =
3 U 5 S ok oh | g W ) Plotwu W
SR @ | - |lxr T|E £EX|Cgen| S
e e <0 < o o S © & - m ” :i m,
E_._FI ,QIL W JHMDO nAI W#w: «<
M > | S| BRI Qo g ..
FE|S | 2| T [U4g O emim| i
bl S 2 R M RE S Be| LRET| A
2|2 7
£ g s %o of
- N ma/
% N o dE
< Mo Y

— Fpdo] Fhgjofel] qhpof

i

o} o] gA m=Aw vk
. AEE PCoAE 1 AN ER 3 &

o

oy

o]

FA

4
)

23} #elo] g= A
126

kv



o}

o 3 el A

B o K| o R D W
,_n_-U — _2
ma T T g - 2
= o = X
i S X o 0B o
T — oF X
2! i - T o = go
4] 3 N %o =
wﬂ_ e M_ ! ) o — %
=T o} i) N
- 8. T SR
7o 14 B Y = ® 5 8
In { (=Y s | ¥ = = X <
o L vz oo g Mo
- — —_— 20} ~
3| 1 3 T T T o b
% il 0 G
0 i ,H; ﬂmo ,Iyl ﬂ
— X IR
0 i ) N ol ol
ok S poxow
i b B9y o~ X .
fite) =0 q
T 5EE g <N
T o Tz T 5
) w o)) T o
o : = e — ™ = do
M) = w0 ¥ oo K O
=% e < A o B
T O 35 o = w5 B gy
alo The — ) Gt S B
— ﬁl A oe 4 ET NE ~X ﬂ,ol o Of 1_7A| ﬂ‘mU
N = 2 W MR o I F
W __”ME Mm W._ﬂ o U . T = A ) o N
i . o g ¢ e ® x I
X - B 2 9 N o £3 -
& 5§ A S M )
o_a W = al ~ Z.._ ﬂl W o
() O ow H.g \nm ﬁ JyAl JI AE ‘_ﬂoﬂ_ jo ar
o m ~— uze] ~ A
1 o - T ™ o T
N~ W m— . A I om o o oF uxl
- Joo N o B
19 o ujr W =
o T T e - S
B = -] ol ) ! o =
Boop ™o o R/ KH
1 _ it} JL O# of
CINEY = W U R
oo I - E R CHN Ty

127

=
=

7}



=

<1 124, ¥l93] AAF CGFY F4)>
ok AXM A28 Ao B A2}
- 29 5709 A &£xe T, 5y AFEHI 2o g8 dHolEE 1% AHEsr] 9
5

o] , 183 A€ mini ITX "¢ RE= 4GB RAME
Abgsle] AT S dlolH A4k AHElels HEE Al Elold, vjE 5o AloE

<18 125. Wl AEZ# S} Ao] >

gt &5 B 2273 su 2 B

- 3 126 (a)+ Fud vty A¥E7)e] M x=z g3 Aldolr), 2 E g e visual

128



| ooy ez | 100
| HE Offset [ 3
[mzume | 50 =
NER R0, 2. W AR
a { % [nd
[N scammo | 1
HIR SCAN AUTO SELECT
e o um | O

rHE ANEH DIEE 53

(| =™ | me
(a) ZTE=I A% (b) $d 2%

<19 126, A¥ X Z 730>

O R T T T LG

Korean Kiwee Ripeness Index

Rlpe Index : 2

1]

129



3|

FazZH 10kg 87H5E falo =

i
o

ool ZA7E [

[y

;OU
<N
zel

R

® 71%

E
=

%}e)

<
T

s

=7 At

el

[N

J)
110
%AE
o

i

e
T

Az 78 12849 o]

mu

ol

peak

1
,._ﬂo

o
[

o)
1
ﬁo
=K
1
H/ro
o7

el

= 7|3kl wE

<71¥ 128.

= ©

@ PLSR

LER
A

s

obel 40070 AHE

s e AR AT

%]—

} 1.63 °Brix%th.

Ao 19 1298 o] MSC A E 38~

)

e

3L 2%
R

4t 11.8 °Brix,

7.9~15.0 °Brix,

o F<l

N,

73 9-o|= factor + 14

0} O
5

3

=
=

sl

=
=

A g

MSC

SEC=0.45 Brix=,

=0.65,

R?(P)

%
N

2ol
Jlo

[e]

R?(P)

0.70, SEC=0.43 Brix®

3 2 A3

=
=

MkEl MSC 22o) sl o

=
=

10070

13 130% o] wx|o Al®

130



R?(P)=0.76, SEP=0.41 Brix, BIAS=0.03°.% }E}y};T},

RMSECW antd RMSEC by Cross-Vabdation

RMSECV and RMSEC by Cross-Valdation

"“‘*—‘\/\ T~
:.xa-.nr,‘ . gum \
E ﬂ-“" & or
i i |
Enw:: ' guu.
§ ant _‘4\\9/": = on =
055 B i . ot
o % 10 15 o 5 L1 =
Lodent Varintio or Principal Companent Latent Varinble or Principat Componant
CALIBRATION | F=14, R*=0.65, SEG=0.45, §+300-16 CALIBRATION : F=12, R*=0.70, SEC=043. 5=3-15
17 ' i | - -~
8 | - . | m‘:
Bt o ) _.i i ;
w SL s ./.r"
i I i
Bust ! Eus
é "t - ] % " -
ml A l ko
! 15
ﬂ.' &) i -
l?':: '| 125 -
28 51 s “ A " 185 " 188 IPI 125 7 15 " 145 1" 155 w 165 t
Achml Values Actal Values
NO MSC PLSR MSC PLSR
R2 = 0.65 R2 = 0.70
SEC = 0.45 SEC = 0.43
<I1¥ 129. & o5 24
| & rigure 2 - o 73
REm BEm 27 dEn En 230D 2w EETM -
[Dads kIR 0PEL- @08 a0
PREDICTION : R% = 0.76. SEP= 0.41, BIAS=0.03, F= 12, 0=5
Py
17 A/
#
16 DR
2 i jt % ¥F
E 15 et
B s g
B o s
£ }%z* g
13 1 : A
P 4
12 P
///
e 12 13 1 15 16 17 18
Actual Values
=2 W= E(S dolg 10074 220 H3.
R2 = 0.76
SEP = 0.41
<I1¥ 130. 9= o= 3>
o _ -
@ PLSRE °1§8 A% o5 29 A
= = =] = = [e] =]
- FEelA g} phb A RS At Fuh AE o ZRuS syl A
Ae =9 W8T 4.02~19.32N, 3t 10.73N, EFAA 2.90No|qith. 19

131



MSC dAHEE oA &2 Afoll= factor = 871, R*(P)=0.87, SEC=0.55N, MSC H*g]
£ & Aol factor 5= 870, R*(P)=0.87, SEC=6255N o7 A¥ 7MeAdS Ho] F9i),

RMSECV ang RMSEC by Cross-Vakdation

RMSECY and RMSEC by Cross-Valkdation

. 275 g
= 21 “. = a |
3 \ g2 \ /1
z \ b3 2 aus "\ 4
= 2l T
3: \ J;’ g LS /

e 1 5 26 -
z A N P S g “\“"i /
> o - s
g 20 \ . g \ /
® Y i
g Z-25 '\7 "5
2 et = ™, /}r
. 2an >
\s.h . .
25 24 e e i
0 s 10 15 it 5 10
Latent Varinble or Principal Companan| Libant Varinble or Principal Component
CALIBRATION : F=§. R*=0 87, SEC=055 CALIBRATION : F=B, A?=0.87, SEC=0.62,
" ! ” M .
13 I[ RE]
12t i
I- o ”
"
3ol gy
gy
i A ! 2
il i B!
& 7} £
s
Al ! 1
5

4 8 0 7 .:,_ ; Ww o om oHow ; = ¥ ™ a -
Vi) e
. Actust Vidues

NO MSC PLSR MSC PLSR
R2 = 0.87 R2 = 0.87
SEC = 0.55 SEC = 0.62
<1¥ 131. A% o5 24
O A8t Ao 2 AE
— AMg3E A 2 A B4 3 AAQA 20190 AFE Fujo] wWE ujE AFE glo
u, ks FEste] AA d8 Jhsst A Els FESEE e, olF 20199 AFelA 7

=
o,
2
Y
i
&
M
a=}
i)
v
I
Hrl
=
Hr
o
oy

A FAFY LRI 2F, A TR
# 59 293 Ao h@ Tl gl e ol

A Aoz o

s
X
=
30
9
o
ot
me
=
4,
=
e
>
Y
o
i3

132



2u (20199) (2020) (20219) (2022)
= A FE2 (M FE F1d|/MEFE F 29 (A2 F5 §F 3d

A5 (%) 0% 20% 30% 40%

= | e o) - 10 15 20
i T HLD) - 200 200 200

Bk ) - 2,000 3,000 4,000
A5 (%) - - - -
3 | (s ) - 1 2 5
9] 7 HS) - 0.2 0.2 0.2
3] 2wl of (M REP) - 0.2 0.4 1

FAF AAFsE D) - 2t 5t 10tH

ure ¥Tech

EICIEH 202191 Himn ae uaa@

FAAHIDIS- ST N NS SAHANDY 35 00

B3 S WA

SUGAR SENSOR

<1¥ 132, Fopel 22kl nluka) A AAE (A3 F5)>

133




iy
iyl AW
Fi. ] —
o o E.f < = o 1W N
B Ay Ul ) R ok M:E N e % = o_
™~ ~ T J}J N zH o] X =
n q _ZW m o N o o wﬂ K of TR M fo of 1M
o do % o o IF Ho T _T
w © 5 2 xE o M s TR
% Mo o = oy © ~a = — il
O Mz s X ﬁ T
| 2 X o o* o o o = < ) 7 &
=| P ] T - T wmoooo N T
_ o o T N B ) o < it )
2| © % g = e oL =M e Ry
x x -~ J.,_Jﬁ.w EMM ® mﬂruoi o Mo = ToR MHLo = QR ©
3 T o, O o % Elg iy < o W o N ~ S or  OF
Ia ] W © v ~ A o7 o o g X ﬂwu 5% M ) Hm oT % M
= .. _— —_— —_— - —
T o~ - M_ Mw_ Mo = zm Ma = 2 mo oy T T . o =
TR o 5 © o M B o7, Mo i ° x
™ o = N = N oju KO ity oK o ey
=0 - = R BT o ) ofF ~X ) e o =
W o 2 N TTd ~ 2w R 2 mE X G
ucmmm,_Zﬁmﬁ T o— MMEMM ﬂﬁﬂ o#ax_.wﬂﬁ ,wamooo _Mﬂu & m_xgw
DR N s . 7 e ol —_— _
e & B = ® 0 5 o guw}amnw i TE omo
N of A_.OJAI,._ ‘H_AIE;O ﬂOW Aﬁ.;bﬁ/ﬂ_v AJEI;O ﬂ.”:.Lﬂ_EH ~N = .mﬂ_mud
o A o W%ow ™ o A %ﬂ% < ol B o ca
do of X0 Bk o Ty o T % o 2 il ooy i
Ries | 57T B3 o BEma Eo2 1 P oo
O 00O <% M %Mﬁ = 57 %Mﬁ‘ﬂ = o A< i o <
= Jo o 2= < < Ho < A Ew oy ol
©) Ho = o T CoTI |~ = bl |
@) = o = ~ % Ny o oF
o) = W %o % m.,_mﬂ = T . T AR m;
@ S wohm Mo = i
ww H B © o o
Wrm ™ oF O
,_ﬂ.oﬂo x;O Hl JﬁNO
w T o
%o ~ K
»AO
B
T
oF
mmo
»AO

134




100%

AL SRS

— Capsule
(1, 2, 3, 47H)

— Capsule A& % 174 274

o2flel &3t Capsule?

)
=

ps

ﬁo
B

Jvmo

Al

A

*
=

71 %

E
il

I Capsuled

o]
jul

~
2]

Fereel w

e}
T

Capsuled &7)1z244 Ag

100%

j=R=]] 7H1?:l—

A
L =

%3 287

ok

=y
w

=

or

RS

™

ps

T

o

-

~ 584)7)
~ Al A

93 Capsuled

i

o

&

)

100%

-

&

7

83} A

=

712 A A ol uh

2~
-

100%

T
0

o]

o
K

o

ol

100%

wr

xr
h
7o
wr
"
ol

o
oy

il

100%

H/W A=z}

Zhel wsha) AA Al R

A

2

g7

A=

5H

ol
xr
T
ﬂAlO

A

R E T I PARRT B B

100%

A2

TR

B
xr
B
J_Alo

-

"

~ e AxE A

135




Al 24 #AE} 7o &

B
r
K

<

O =Y - 1A 27 capsule

=]
.

o2 7Y

ol

s

capsule FEIE 72E o] 7]

&

of 4%, B A}

=
RL

E240] capsule FEjolA T 7] )

= A=

5

al
=

102 7}

= Aol ke

=N
o

e WAzEE, A

2 g

s AHEel

Ay
e i

a3t

Aol A

O

oE

G+

B

o
it

Mﬂ
o

F glel Fui

1

=
=

Hotel

4]

o ¥

H oA ES Jdsto 2 oAbz 9]

A

d

2

=y

i.

tol k7] o

S

=
=

O AAbs7F == APC ©H9olA] gz g5 u Av|xloAl AvAIES

136



- BB HNE 53 24

ith
Jm

JIm
Qi
[l
[10
x

sRuEEHe I B ESHS - PNI2B343R
E|/YHS =5=2 H19-1267258 A AR
SR | 20194 108 6% =

b DO CHE BEA BX

mol g
e == | An Apparatus for lighting & surface of a fruit
sEE |
E58 i2
S H A 25
EE= 8
L = [
==0l (F=)sBmIs
i AHF 02T 08T SHE

TEL:{1%)588-3585 FAX:588-8547-8

137



rEn;

£ ¥

£ ® 2 L 20191016

g J A E HAER)IMUEE)EAEHSH)

& B B 2 10-2019-0128725 (H = E 1-1-2019-1036734-22)
S8 WA FAIA MEIMIE(1-2001-002592-1)

hel e 849 s S5E0(9-2005-100002-8)

@SR MY NS OHE 0EY REE

2o HE oY EHN hE F3EAM BX

§IIM

= = X
= of = &
= P ==
1. HEl2 SRE FY 0| HANCE HLHUCD, 0/ AA BHaae SRNEE E
ol steintal = RUSUEL
LEHN IE ¢+ H+UERH USENI 528 HEE-30H 48 2 NHE =

& M5 IME RPH=R £= %ﬂ' ol QEd}ﬂiﬂlﬁE{LID

BHRAPE OBIQIBAS)+ WHEHE

371518 Ha MY B2 HANE0 AT B, SA [SIUHS EREE{EQ},@
ATAIE ME50/0i 89 0150 UE ENAE FAEOE WE + Yal

# S5 Flpatent olr) EX = UHAAUERS > SHY MRS B W3S M4
1 EB(MEANCEEERE UMM T= S 20| HGE AR E

dA HEINZ DU gLt HzE 85 QHAH = TEHH JTHE AIEE
M EHE 5+ UsLICL

5820 3ol ol AF PCTH (S A 84ehHLt DiSclE M (dH)E NSE
F USLITD. SUHSBEL S Z0AM 2 E20T 6l EF0He= SUSREEFH SFHE |

-:.'.} O =0 E2aH0 RHAE QIBELE = s T

e HIE SR : bbpsfwew kpogo ke SEH DEH -PCT/REEI T

B 2EH TN EH-JEMNUE 2B NE-CIARYE 653 0l

HFO==06aBE3S 4838 JEE 22 L0 G'ﬂﬂ$ﬂ§ﬂl A, EEEN DIENAEHCSR, RHRESH
167HE DILAG Ol == ol &t 23 0l [ X 2w 85 0 HPTOSESNE Iﬂﬁl_‘llﬂ d2Huaii oA SBARE
=500 Bk

6.2 ERMAE 20 HAISILLA 6t 2F0E Otz 20| 5tOI0F M. OI 2 FIEHE 3
2 SN M HEHE B & USLICL

S =@ 10-2010-0000000, & H 5 =& 40-2010-0000000

7. EHA0 HRLEMEN S HEE REHE NEINTI I BEH SHET BHE E2,
S5 Moz Ger AMEHMAd SHHEZENHU SHE B30 ek SSF0=0
EDREARIIE = USLICH

BIIEL &AL BTN HE AMEZ2E SRS CHEHE EZ23HAD| BIELILL

138




4 / Tel, 02-R56-4422

HE SEs ieE 082 IS o Fax, 02-057-0415

(PREE, SO AW TAEDONG E-mail. maikitdpat.com

& @ A 2018 06 25
= A AL
g EF: 83 s usd /g 2+ H
H 2 235/Z® H2018-007178982 ¥ 28 212 3
£ £AUHS
il wazt Yol ¥y
gejus (EH)
-0 B-007 = olger ¥ (F=1
o e e ey o B 0B AnjaE
(2078.06.22) £FImET A LA

| Fas B gig FIEgUL

3 HEE SAM AR 87| ARo| BHIEA FWEIFER CrAl BB FAIT7| GELC
() SO BRHIS B 2STHUUO0 Us F2os BSIRUCY A= S

s -3
=o
(2) MR MR EY Rz £
() BRI A DIE M ABRN GTHARENE A2,
=
=

4y FH T SHYR FIT L2 SIHEEY T

4, F7 WA OHLp B EAT JASE 0S| WHE =712 UEsd & daUct
(1) EIEHAE LY YBE A

I
(2} THEUATEFH - 7 FED] FEY

=
3 s/ RHEH DR 022 B MEE HEThs EI.'E-. ATE H EE 'f=-=-'—EI 1‘:‘ QLY

5 F4HYMES B
E3H0 TNz

Sa0M HYH F BT

l'.)
Alj

HEM HE0 s #E M0 EESE FAP OEUOG BdE =P ARs
PO B AtEOlE 2 HZ e HEAG OE28 fEty dds= B
8

5 7|EIR LA AR A7) BETOA AZFAIZ| HHELICH ZARECH
(el A 28

KERME . 1 BUUSSIN R FH BAM SR

139



EJdHSS A

£ A U4 T 20080622

S I A 8 AAEINE BHRUEER

E2 A H S 020180071789 (H S 1-1-2018-0613270-46)
ERQ B WU DAEEHET2-2004-008857-1)

el gl &8 SolERES0-2008-100001-3)

LHEI 4% HEEEs HEE

gHS HE FHUNEOSEANMME I ZEIA FHET

= = = X
o PHLY =
1.FUB2 SRE 9o 20 EMEO T H2S WO, 0158 AA HE#ApE &
HHSE E5| 8252 = 2UsLICH
DERYOE s+Es U2 2H USEN sSE8 UUES-50 43
SHS S JMolHE e 23 =2 = S28H S ¥otH0k 8LICH
m HERHS 03 NSBIE - BHE
1HEY FA HEMH E2 HAAMEBO US AR EA [SEHOUHS HERHSY
(EELEHEMNDHIE HEGIHG ER UFE UESTHE FLYHCRZ LUE £
LECE,

50
1IIIr

=5 Sipatenipokr) HE - DR LACIRRE - S5HE ASTE ST FH53 M

4 S5 aB0ASH)SHS HAM = CHY BHO ERE HR. SEEEH (f
HEs8d8A HENOlUN A0 HEZ HFE A £= =30 JITH
B AIES e oA 223 = UsLIlh

5 =2 Z F8cl0% ol= d 2 PCT HE (=G ﬂ%-’r_ Lt 0
HElSg g SYEREE =0 IERIT} T
SRUZFE HHEJ2FHMW 220 EREIHO 2L A %'P_ s £+ Uusu

o

s HIE BELH : hegpedowwew kipoogo ke-SEHOME-PCTOIELCI S

A EIN -BH MJEAMSE 2HE, S4HE NS aNE 0L

¥ MIZEHYSEHS AERE HEZ FoUM SFARAFEER A, SAEH0| 02 M EROI 2,
SHALEH M8 O O 2S5 DS [MA4H 085 A PTOSE S Hi &85 HLU 22
Lt 26 SHULASE HES OO0F BLICH

62 ESRAMAUEE USH ZANDT 8l S2H = 032 250] SHH 0 8HH. 0I5
Ul He ZENEN Ol S UHE 5 UsLiCh

= EE&EE 0-2010-0000000, & HESZH 40-201 D-0000000

T EHA0 AR, TMEUA HEE BES AL SYTHA S TN
Y2 32 Sol8 He2Z0 Mt HASANA Sol HES ES AL Soldl H133
£ Ot S20/F0H SaFsMFIE = ASLILH

140




= =

=1 6" o

CERTIFICATE OF PATENT

E 3 H| 10-2059621 &
Patent Mumbaer

guYs | 10-2018-0071789 &
Mgplication Murriber
B 201841 069 22%Y
Filirg Date

E&Y 20194 129 19%
Regiztration Date

SHE| HA Tme of the Inventicn

HHE 0|3 Mo E S =TS BYEA

E-B{ ﬂxl' Patartes
ZHRICH S AR 2 EH140171-4 44 +4)
ZUE FHA ZHUCHEH 1 (EXS)

LHA imeernor
SEANTTO 7|1y

glol wHe rEsy o et SHSEAUL0 SEEYSS SYSLC

This is to certify that, in accordance with the Patent Act, a patent for the invention
has been registered at the Korean Intellectual Property Office.

e
I i

, QRICE EEE
ERAME WpEEa

201944 129 199

S5d%

COMMISSIONER,
KOREAN INTELLECTUAL PROPERTY OFFICE

= -] q
Korean Inteliectual
Property Office

141



R
FAAA/ | Impact | =& Al (;(7)101]—‘;}/
WE | =g =5y 24788 | 9% | ol ter | A | V| Gaga
E A gl
5355 actor / ZBAD Sl
%)
Harvest time
affects quality and
storability of Scienti 2019
1| =% | kiwifruit (Actinidia | 2908w | A 144 clenti 1961 | T | @A | scr
spp.) Cultivars Horticulturae
during  long-term
cool storage
Ripening quality of
iwifrui i B} Scienti 2020. -
9 e k1w1fru1t cultivars Aastn | A 147 C.len ia 1.961 S AR} SCI
is affected by Horticulturae 02
harvest time
Effect of Ripening
Conditions on the
Quality and i HORTICULTURAL 2018.
3 =% | Storability of | ZAduhgtal | Al 14A} | SCENCEand | 0.589 SEARE SCI#
Muskmelon TECHNOLOGY 03
(Cucumis melo L.)
Fruits
Fruit Size and
Placement in
Packaging Affect
. < ) HORTICULTURAL 2019. _ -
4 wn | Firmness-Related ZAeujsty | A 1AAF | SCIENCE and | 0.589 SHEARE SCI#
Quality Attributes TECHNOLOGY 01
of Muskmelon
(Cucumis melo L.)
Fruit
AFA}o H-
s At TEAS (FSARL | 2ELA | FA/FH
[ FEAAD
1 ﬂ—‘:ﬂ‘% %%%jqﬁ) O;%—E}EHQ] ‘{[:Qf}\]7]7]' X—].‘S’:Ziél ‘?‘ ‘?‘:}‘T_ i]’xé %: i}/‘g%;& %%A]—A]— 201905
i O O
5 JRAGEIE), EEGE), dEES T F 1-MCP ~
; 3 S (3 5ok =k 2~3) o A%
3| awe | FSIRHGWAEEE EEY B TIPSR ass | 200
4 HehE A dl 4 54 7N Jo £ AR g WAL | 2018.05
5 A9 O, =5, fE vl 58 55 54 SHSARE | 2017.05
6 ﬂii ﬁg%;%%&ga;}lséa;}e%)?‘ ﬂ 75:]' Uk] ‘IQI’% % l’]’?ﬂ]' -?1 f‘]tg fﬁ?ﬂoﬂ Q_%_;\}_/\]_ 2019.05
Shimeles | Glycoalcaloids Content, Acrylamide Formation, and Processing—
7 Tilah related Variables of Potato Cultivars as Influenced by Storage THEALAL 2019.05
tlahun Temperature

142




[e e}
WE Q18 OFA AP FAIEE VI i
1 ShAA sHe A5 2017 Z}:{ E
2 494 89 AS 2018 ii{ :
o) oo == 6—1—/\]— L
3 sk 89 A5 2019 A AF 1
gh. A3}, Ardst A
O Azt 3 3 A8
— ARt Aok 2 AE: BA T2 OAIEJD 201990 AlF wvle] whE wWiE AAHe glo
o e SRk A4 AE Jbsd AW g TR, o]F 20199 AT

A NHE FAEQ7IARE S o &%, AAlste] FHREITE oo b uk of
EntESt g 59 A3y Ade] dist Fu Ago] thg o]FojA 1 glof, FF 3w
9 owE AAHo] dAEE Ao R o AtET,
e (20199) (20209) (2021d) (20224)
- HA F8 AL F2 5149 | AL 22 5 2d | AL 22 5 34
A5 (%) 0% 20% 30% 40%
= sk (ko] o) — 10 15 20
Y A7) - 200 200 200
=& (Mnke) - 2,000 3,000 4,000
A8 (%) - — — —
3] T e (k) ) - 1 2 5
9] ) — 0.2 0.2 0.2
EERERIE - 0.2 0.4 1
GAF s E 1) - 2th 5t 10t)

143



144

o o oy 1
3 ok 4 oo " = T A Nl
So o %o =y o ~ N
m < oE o ~
- l M = X
o) oji T ) e oH oy )
e o — &o
020 A . b ) < N n
N TN q o ok B <O
Him o oo D . = o X8 o
Ay o " o o 5 o <
= Mo T oF 7 "o o -
w ﬂ, 1% ol Ao = - ® 03
o oo o N o T T zz op o
- o - T w4 R Fw F
. i | 2 % | ¥z I I |m Pw %
— A il mﬂ = o} p = o7 Ho OF )
1 < x| ¥ O ®_ W = W E
2 P N I x B3 nE R
) o T - s T
ma X =~ —_ el " T T
3 TR OB~ =N T o (O BN B oy o
3 w W%w7 o A n,ﬂo% ™ 2 X B- —
R ) e B T N O N e} =
dal A fal e ok o B IERN R R b I 3
a8 = X Qo S T H o G o
oz o =% o5 = R i it T = o
+ % B.ne LT 2 % = % BT g P
.Ho__m TR Wk B e & o YR |TEX A T e
amw Gy &o OL Nro ) - ﬂ_Eu 5 0 ﬂuﬂ o:m BE E_l dﬂ ‘Al ;oL ﬂ ‘M .
wn_.u ay MoATﬂBH HIW] o w | = oV A o= o X MH
' @ = | Zen FIR EE 253 B
. O0O0O0 o N R o K
gt o O
O @
™
A%
= ko
X g = [ oF =
- = Jo H
il e w T B
& do N ®
~ X0 MM
P i




7
B
o

[oi3
=t

A

A

o

[e)

=

sh3) A AT

o
c
adl
W

o

i
G+

ES

A

HE AFe] Q/C Eofel & A

ro

A A €]

o

S ol9l Eoel=

145




o R @

- AR F2

G RPIES

HI=E8A HEH HE=559

Tel:-031-352-2341/ Fax - 031-6638

O HIImill 85/25 MM
- [NAIRLE : &CHY, S0IE, 48

- EYWA SN SAEED

o Malof 0% way
- AW BE HElAE

o N, ATS T
- 243 01= BETE I
=M A )|S NE
~ S SEC 05Brix, ZE: SEC 0.39kaf

ure ¥TecH

146




22001 i 28 yugy
“suS Xw LR Bayamg s!ﬁ—llﬂll-“ N

23y

APTHE|IpO|E e Hgarel TAE
2ol AAEFY _(F)t=8ErE
(Automatic weight Sorting

sorting machine for tomato,
apple, potato, carrot,

> bl ) o002

I 271167cm | 22 7|59kg | B

#EESMMBRINELCIN RO #2{300m? | KAEpstd | H| 22|

[2019&FHEEE|] (F) 4 B a7 | & s4hE H|THa| HE7)
SEET|AUR i S5¢
——
e ST [E1H] <] QLLRI A~ 2[2hE
F I B e o P Euzoe 229 R0 2= Y

UreXTeCH
ZCHeH 222! HIm M8 AJAH giE

FUEID|IS-52T U UAZ 2AUSA0YA 3S HY

147



Temperature

Fresh-=10T

Dota Analysls

F re S h Hurmidity DATES Traack Onding

§ 16-18 Sep 2020

Plaza gnt 1=

News ¥ Search Job Offers Photos Global Retail Calendar Subscribe

“PEPPERS.

Announcements

Click here to receive this news

directly in your inbox

aomneEs

Job Offers

Group Marketing Manager -
Austrafia

Manager Sales & Purchase - Breda,
The Netherands

Research & Service Engineer

Horticulture - Europe

B Technical Sales Manager - Europe

Head of Sakes for Mexico and Latin
Amenca
MNursery Manager - Guyra (NSW)

Australis

B Territory Sales Manager

General Manager Poland

Compost and Mushroom Technology
Specialist

Terntory Sales Rep for expansion in

Wastarn | Initad Statas IOR Wa 1D

Effect of harvest time on storability of kiwifruit
cultivars

"We investigated the harvest time effect on storability of three kiwifruit
cultivars, green ‘Hayward', gold ‘Haegeum’ and red ‘Hongyang’ that
were harvested at 160, 170 and 180 days after full bloom {DAFE) and
stored at 0°C until 4 months " scientists of the Kangwon Naticnal
University in Chuncheon (Republic of Korea) explained.

According to the harvesting time results, the order of storability of all
the three cultivars could be 160 DAFB =170 DAFE =180 DAFB.
respectively. The results showed that kiwifruit harvested at 160 DAFB
were stored up to 4 months without affecting major guality indices
during storage. However, as regards the overall sensory quality
evaluation, kiwifruits harvestad at 160 DAFB attained good eating
quality after 3 months of storage in green and red kiwifruits cultivars,
and after one month storage in gold kiwi cultivar. Furthermore,
harvesting at 160 DAFE reduced decay percentage during long-term
cool storage.

"To ensure good sensory quality and to satisfy consumer during
distribution, further studies on ripening treatments, immediately after
harvest or during the storage period, are fundamental,” the scientists
concluded.

Source: Han Ryul Choi, Shimeles Tilahun, Do Su Park, Yeon Mi Leg,
Jong Hang Choi, Min YWoo Baek, Cheon Soon Jeong, 'Harvest time
affects quality and storability of kiwifruit (Actinidia spp.); Cultivars
during long-term cool storage’, 2019, Scientia Horticulturae, Vol.
256.

Publication date: Tue 13 Aug 2019
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Scientists at Kangwon
National University
{Chuncheon, Republic of
Korea) have investigated the
effect of harvest time on
ripening quality of kiwifruit
cultivars. For the study,
green Hayward, gold "
Haegeum and red Hongyang % "
kiwifruit cultivars were
harvested at 160, 170 and

180 days after full bloom (DAFB) and treated with 100 pL kg™
ethylene to investigate the ripening guality at 25°C_ The same
scientists have worked on the effect of harvest time on storability of
the same kiwifruit cultivars (See Freshplaza 08/13/2019)

"Significant interaction effects between cultivars and harvest times on
firmness and firmness related parameters, biochemical parameters,
physiological parameters, and overall sensory quality were observed -
The scientists explain - The results of our study revealed that the
ripening quality of kiwifruit cultivars could be influenced by harvest
time. During ripening, similar increasing trends were observed for
sucrose, glucose, fructose, and total simple sugars until 4 d ripening
and maintained or slightly reduced afterwards, irrespective of cultivar
and harvest time. In addition, based on firmness and firmness related
parameters (respiration rate, ethylene production rate, pectins and
polygalacturonase activity), eating quality was reached by gold

Haegeum and red Hongyang on the 2™ day of ripening, whereas
green Hayward reached eating quality on the 4 day, irrespective of
harvest time. However, based on the lowest weight loss to attain
eating quality during ripening, which aveids the risk of shrivelling, we
suggest to harvest red Hongyang. gold Haegeum and green Hayward
at 160, 170 and 170 DAFB, respectively”.

The study has showed the shortest possible harvest time without
compromising fruit quality that could also help growers to reduce
production cost and improve further distributions to consumers.

Source: Shimeles Tilahun, Han Ryul Choi, Do Su Park, Yeon Mi Lee,
Jong Hang Chai, Min Woo Baek, Kwon Hyok, Sung Min Park, Cheon
Soon Jeong, Ripening guality of kiwifruit culfivars is affected by
harvest time’, 2020, Scientia Horticulturae_ Volume 261, 108936,
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