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=719 (Acﬁmdm chinensis ‘Hort 16A’) 7H§:}7] ISR~

_(:51_ ) ‘:_i**.% o X]**x.g Ho:] O HHEE ] % P

Fgach

2 AFe] 54 7lg7] 15°C(warm temperature treatment at flowering season,
WTF) % 2H/4d<7] 10°C(cold temperature treatment at maturation season, CTM)
=5 Wl ARt AoE 67193 A2 A 5 5l vAlE diFe AR
th FAE B A, AR, w1 A s R I sk, =S (100g
FWhH 2 % 39 Zepnicol= ke WIFS CTMELF skt 22y oldale]
WA B Fe) e Aaur} $9T WIFSH CTMe] side 44 Fo
% VS $AE, o] ATFES WIFS TS| oF 1497 Azl o2l A
% . B9 AHET} okl Ao ek,

FAo : CTM, o€, AXs, 759 34, WIF.

[. A ¢

h B

Chinese gooseberry #ile sh= Il 2047]x0be] F=fo|A] opyo=w Agfar
S Aol A Hlen, 19008 2ol TAPF =R dojrh 1930 ] ol

B ANES T FAAER] Ador FHMMAE|EYEHE e Ay s AL 9]
Sii" (316076 03)

BN
sk N 7| EA T A AdAFA(AFLEAA)
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Az AR Fokrl §4 Ho] sl =¢o] HAvt (Fergusson, 1999;
Huang et al., 2004; Yakushiji, 2006). S-gjvetellr] 27]19= 1900ddol] A|5=2}
e iRt A] 25Uzte] T diAlfE R AlE ek ok (Kim et. al., 2013).
w3k 2] 9891 A chinensis®] MEE #E<Q ‘Hort 16A'E w&WZ=2] Hort
Researchol] 2J3f 70} (Muggleston et. al., 1998).

579 AP wE HAEE SAAWste] ik A= wA#HE=Y] Salinger
(1993) & zto] a8 aijbel a2 2 o] ta ofufe A2 A%
oA As7lel e FAve WS s A o= AR 2rexdo] i
AES Py 3 Seager (1996) & 3 AloJAS o] &3l &g U] 1
7R LGRSl mAl= ke FARsle] Wl At 1 Sk SUeE $)
Adge] AAE Hugoh o AddA #84 1w FAHESY 7k 9@ 720
wolr] 2z ow o Algdd v 7 7ReE vErd Addetar o Eket oAX gk

a9

AEsEEel dddle el HESE SUE dsh A A diY © A
T ved A o] It o Asy dHE AES #71% (Antunes and
Sfakiotakis, 1977; Mworia et al., 2010). e 5 HE& ol dgEdd ==
wzkslclar oA ¢kt (Ritenour et al., 1999; Yin et al., 2009). A%arol] ofjelzl
o]l glom o] A o] @opd AVl A Al E ojEwol
(Pranamorkith et al., 2012). Ztjelle] A&y A7e] wWobol] thsl =9 FAFS
oldall AA9} A2x4dolt} (Koukounaras and Sfakiotakis, 2007). E2 <4
Ad7IRre AFske Wl ARE= 4 1-Methyceycopropene  (1-MCP)2
TEAet HEAES E dEdl 28-S AR IMCPE ARSSE AR AR R
@7 ® 7] AR § Ad2ollM AF7IRE T ol"| At STk Hayward #Hle]
Asls dA-sHA A|AAF . (Koukounaras and Sfakiotakis, 2007). SFARE, ©] 1MCP+=
PR AHEol o]-82 QAP £AI7F lthar Azte] ot

Mworia (2010)%2 Fetel 371 Fol o] APd2tert 3 <50 mlR)= FEkollA
Z=7]9] ‘Sunkuki Gold'¢} #|=7]¢] ‘Rainbow Red' = 1#17]9] ‘Hayward HIT} A2
kslal 1 YIS ARTIRE F ARl Yae] dEels W dehd x7]e
Sah=Alel] Gkl ok webA s] 2 sl £k Aed 2=T)9] S
ALAE 671§ FE mXE s AR AARE UM A2AH

o T

12 38

¢

ihu

1o
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Z 7|9 (Actinidia chinensis 'Hort 16A") 7§3t7| & <7

I
L2 22227t A & S0 DR S

I A= 5

1. AR, A e 2 A8E A%

|\

7

2 ARE AFAZEA Aol g STkl 10 3A s Fvke Hort 16A7 W7}
A w7 vpdeke-2ollA e e SEAEE 8 glo] Hdsehe-AE
At 1 geEs vjd®E ¢bds] ARl 5 %5 sk Hl 2017 3¢ 4REH 4€
7R ofgF 1542°C & A8 217|935 7](SIC, Daon, Korea)Z A9 18 AFH vt
QA 08 A7HA] &%A2] (warm temperature treatment at flowering season, WTF)
ot ojuo]  Zrelelg- wre] Y]l FF H 13.8-19.1°C9F oRHEA
6.8—12.7°Coldtt. A<=l Aspr|et o] Irolshe-2E AHAStal 10 €x2FH
7191 11 92714 10£2°C & Y348 (ART-TYPE, AR CO, LTD, Korea)Z A4
18 AFE tad 2 08 A7l %A (cold temperature treatment at maturation
season, CTM)E &tk T3k oJAl7]o]  Zlolghe-~ wBRe]l 7|2 b Ao
17.3-22.9°C ¢} oK+t 10.2—17.1°C ©] ]t

11 ¥xo] S 83t Fo] 2% gl ¥R zipper pack 02 ddH sk
1+£0.5°C = 24" JAaeld 119 278 69 2074 6 1€ A2A%S
A=A |1 S A HE AASE AHEE 54 do dESS S
Wil 52 slice bl A=Al 54 XA & FAE 54% v 100g FW @
wele deplt aela AR 3 3
ZAEA(KM-5, Hujihara Co., LTD., Japan)=® A3l *zH=

oL

rok
)
ol

IR PSP R o= i

TENES 168 B¢ 1,000x<go® Y ZEdrk F=T 24s fldl
B RS EXARE o]g&3ltt 80°CE 2dd 4dFulE E3] 100mgel
EOAEE Algdd da 80%ehe®  90Ezt FEIL FEES 158 et
1,000xge 2 Piltelstal s ds 71431 S5 71(rotary evaporator, Laborota 4000

Heidolph, Germany)= ¢4 A=A & AxH ARE 75 2ml= 838 o
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ot FEEY WMol FRTE YAl 1ARE HlSAIRleH
Bz 8ol s W E2t amylo—glucosidase 78l AlZATE ZL ZleEEl &l
HAE15E FoF 19,500xgoe s HAIEE k] column (Shim—pack GIS 5mm NH2,
250%4.6mm Shimazu, Japan) ©l loading A1tk =4E F=7][refractive index
detector (RID—10A, Shimadzu, Japan)]® FAE 504 F=EvlE1E)y)
AlZ=BI(HPLC, LC—10AD VP Shimadzu, Japan)& AR ZAf2& 40°C37io|
3 1ml9) 80% acetonitril—water (80:20)9] °]53s =2 Hylth Z} i ek

Tl hf N
EFBAC) peck WA} Y FEBAse] AP Fa) AT 2R gl

Hg (fructose), X5 (glucose), AFF (sucrose) 12]al o]:AlE  (inositol) =
T EFEZS Sigma (St Louis, MO, USA)ZHE 3ot AR
amylo—glucosidase = 73l © &M ¥} FEo 0.9 (AFA x=d [shE)
= welA ARk

A4 BEoE F2AEE f71AF 248 98] column (Prevail Organic Acid 5u,
150x4.6mm GRACE, USA)l| loading A1t} A2 AZE71[UV/Vis detector (UV/Vis,
Shimadzu, Japan)]9] 210nm ¢] &8 F2wpE gy AJ28(HPLC, LC-10AD VP
Shimadzu, Japan)& AREROM  column &%FA  40°Co] 9 1ml 9] 40mM
Na2SO4(pH 2.5)0]673-& &) Bych 7t f7late] $e 259 peek WA 3|
¥eEdatel HYPA Fa AREALE ¥ EFES El=ElE=2Htartaric  acid),
<2 Hoxalic acid), T4 Hcitric acid), @rHmalic acid) % of=FZ2BAF (ascorbic

acid) o2 FAHYL) T2EAL AZ1rK(St. Louis, MO, USA)Z5-E F-¢lgit}

3. old=l WY 2w I 4

-

ZF Ay 1 olld= AT S 98l 1.2L daHlg7el 6 7] S ¥l Azt

ot ¥FE 7FAAEE 1ml gas chromatograph & syringe = 3 3Ic)  ojddl
+ capillary column (RT—Q—BOND, 30m 0.53mmID, 20 Fm, USA) ©] &=z =

AE715 AF83F gas chromatography (GC—2025 Simadzu, Japan)® F413Ic}

4E TS BAE] 98 500mg ©f 7z TS kjeldahl ZEhsFel Wol Sl

I

S olgdl weldt & SHTE AR 100ml 8% FekadR SAMCE L

=
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LR 2EXE7F 2% & 20| Dzl= F=

SF
=}

sheko. Ax}g= F=A|(atomic absorption photometer, Sperctra A 220 FS, Varian,
Australia) & ARste] SAEAT 1 FFS AT G gtz Agh

1. 3%e] & Behuicols ek B4

100 mg 9] 52 71xd 4S50 mL FHO Yal 80 % olehE 89 30 mL & A%
L 60°C oA 10 AIRE &t FET FE= dAlie HL s 7S &
vﬂ(rotary evaporator, Laborota 4000 Heidolph, Germany)® <Fd AZAZTE
Column C18 (100Ao 250x46mm, Phenomenex, USA)9l loading AFTtE A AE7]
[UV/Vis detector (UV/Vis, Shimadzu, Japan)]$] 280nm ¢] 11&0A] A=ZnlE T3] Al
ZEI(HPLC, LC—10AD VP Shimadzu, Japan)S AFE-31.02M column =%=327140°C ol ©]
TS 9 1ml 9] 0.5% acetic acid (A)S H7Fgh acetonitrile 2+ 0.5% OFIEAHB)S
A7ke 34 = Y A9 BEIY s o] TS 0-14 2, 20% A,
14—-33 1, 40% A, 33—38 1, 70% A, 47—60 &, 20% A = 74 Itk 7} flavonoid 2]
Shke 59 peek WA Y FE2ye] A T8 ALt AT Flavonoid 3%
FE22 flavones (nutin, narirutin, naringin, nutein, nuteolin naringein % hesperetln)
7} PMF(polymethoxylated flavones: nobiletin and tangeretin)@® T~J%AT}.
flavonoid =22 o+ Sigma (St. Louis, MO, USA)ol4 +%]gl3l, nobiletin JJr
tangeretin H Q7|upe} AFAIE A AlFAE (Citrus depressa) = F-H 8] A1
=485 o83k

U

.

5. EAEA

EAEAS HAagolA (LSD, least significant)S ZAZ=Z 7% (Sigma Plot 13,
SYSTAT, USA)°o.= A3}

. A =z

AeAg 619 Fol A2 8 whe] AAF, ABF, oUW, BE L JEws)
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£ & 1o YeREtE AT R AdETS AE A Aoy, FA7E &
A Hop vk AeS vepilon gk ZAadds WS RS Btk d, gl
AR Arolr= SAA frelidol s AEE 2EAH Ho dgdl AR
Fokom A wotrh shAnt 2% Al Zfo|7t gliek & 200 ALAE $
Aol 59 B FElY 55 dERith 2 RS A (fructose), EET(glucose),
AP (sucrose) R &3l 321 inositolE wElek3Ith InositolE Al&fe BT B o] &
i RIA F FeEE Ukl dd, FET e 2RAE Bl A
Hoh 58 555 HIlou, e 238y T 2 is] A ert 357
AeAe] BHod =9kt =3k % 30 {7 sRE WERRlETl AR AR
(tartaric acid), G2Hoxalic acid), 74+ (citric acid), AFHmalic acid) 2 BJER C
Q1 ascorbic acid= E2FATE 7t 714t A AR ALjg A o] 58 Ak &
71 5 vepd Ay FA7] o] 2 HHET W sEE HQdTh g
AEsEFE Uglth E 4ol 3ol F=% flavonoidi flavano$! (rutin, narirutin,
narigin, nutein, nuteolin, naringein, hesperetin)¥ PMF (polly—methyloxy—flavon)<!
nobiletin ¥ tangeretin = 2|7} FAt} ©]E flavonoidiFE 4 & flavonoid &%
v FAE o] 2EAY FHHEG WtE sEE Btk TOF 1de s 2 344
=7] oRgF A mE ALA 670 o el A AHlE Ao R vER
FAE e FEY o s HAEMAETE BRI SEAE] S B ET
Fogk el vER

Fotee ogdlel gk vzdo] 7] whitel 5% AR EFE ot (Luh and
Wang, 1984; Hyodo et al., 1987). Yano2} Hasekawa (1993)% Htjele= <A o€l
of o3t T 2 Wo] wWAiekA] o2 3t oA de] wX| ererkal AR vt
Atk oA ogdlol wkgete] Hrhe MU & AAE AL o]oA] E Y oY
A AGS AFREhE, S ] F0)41E > 1000l (g), (h )< 2HAs} (Mworia et al.,
2010). o] wjitoll <5 5 Wi Bt ol AAR oA efal dep e
T odtth m3E A7) ARA el B e S5 dpo] AAEE AT B, o=
o] AEAY o] AstEolE ol ArkFey V& SR eskth (Yano
¢} Hasekawa, 1993). =] T4l W<l olddllo] A4S F=(Young, 1987)7F 5%
ol 25 Zuf| ofddl AYrtolth Young(1987)2 U (system 1) oA 4% gl
AW F<(system 1D Hadste] 27150 gl Aiko s 73k

ke e 3 7ol el AR H FRd FsbEe ofs] diEoR 3

=
do
1o,
oX,
rlo

Q.

Ll

H
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o] Ark HES AeA Axrlel rlEalzt dojubstl AR JlHRel oo o

| A3YE|#] k=) (Seager et al., 1996). ¥l AEFLS ZAo] =9

St Q2R AR FE gestER AN mit, 1 F 60%E 3 gl 7]k

T8 3lgHEel PRI {714 (Mukerjee, 1959; Fishman and Génard, 1988)°|t}. 3=

= E&"%«] G A A et depH ], A

2 gAdo] o] Ut} A= 719 2 (Rosati et al., 1999; Le Roux et

. 2001l oJsf Pk ‘%‘:Loui B FollA BHarg wpe} o] A YA wAle] wist
Oﬂ ke S = Qloh (Palmer, 1992; Naor et al.,, 1997; Urban et al., 2003).

U Kanakawa$} Yamanashi 3ol 1], 'Hayward'e] A7} w5 AJele] 2|94 x}o]
7h Bar ® owp Qlvk 1 Ay, 3kl o] RS Aol wEt A7t gilon MR, 77
A AR, T8 ALHR(TSS) 9 *‘7} P Aol whet gttt (Sawanobori and
Shimura, 1990). Fthell b8 B Aol thigh el Aol 19953 1996134t
o] FAtiee] erslE 2 TR WskE AR 23 A@k 87 19951¢] 1996
d E‘ﬂr ZF A= o, A JE71(9E o108 o) FoE 5] okt 7]

2219954 10°C olglz & Wojttjal Hal §'}Jﬂr (Han and Kawabata, 2002; Han,
2006). B Arle] Wk 2 2 dyhs sl B 2 gl TSS et
I AR T A Ao® Hugink sp|vh 1 vk W AR} Qoll A4
ool sAIo) Aol o ol A TRee a2 Al 7RSE Yo w
3l ofte] ~EF e o3 71Est 47 2l

2 A3 ol WIFSE CTMe] HeF, A 3 A A2AE 671 & —rﬂl:‘/] I}
AETF ol FA ] oddl AR O w93, 2 s 2k
vhol olddlol] &gk AlzHo] F¥of A 7leEalrt ARy TiEskE slow A
Zto] HATt. 7ol 2eAle] Fe) Hlal A IS EoR WA Ho: EHYw
Fall Astd=E =2 = Slvk CTMO] LS 3 Ad=7191 1099] g & Ftol &

A7} okgtell 10°Celste] A= 2E# 2R Q18] oddl Aol FAe] 3 B} oA &
RNoe] ghal AAREQI v, WTF #pde: s 7ol Qg 4= Al7loll o #&
ORI R TR WAL EE el QoA Ak Fed w3l Aol Bobd A
3ol o Wol 4 ol A7 AE AA g FEFoms A A
%i‘— 7H~f8H sl dofuA] @2 Ao Azte] HUTL Kim 5(2009)2 4 W et

w5 ek Al mE T odlsde]l uE A Bargk vk Stk oL s
HPLC #4 ZA3l 35 o] HsFe AE-S (+)7HX), chrrorogenic acid, rutin,

_—

ol
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(—)ol=EE 2 A=A ol ek 2 S 100-200mg 100g FW'e] W92 vlws
ot 7 el e ZehEeo|t S ST T vidsT)e] ¥ - g
Fow Yehtt (Choi et al., 2007). $-2]¢] AedolMe A Sehiieol= A= 3
o] & 5 vopxrk

1-MCPE AF&3gH AP A Al Ad2ollA B3t 41 5ok oddll Ak S7te}
'Hayward' #t99] sk W] 2 7] AL A% & @A #2150 (Koukounaras
and Sfakotakis, 2007). A7 & 'Hort16A' Fciele] F51¥ HAES AU H&5we)l &
T Aol odl] A G WdTh gE B 2 ARAG T 2k e &9 7
Ao] F-=Ho] uwhlEo] 1 HTH Burdon et al., 2007; Manning et al., 2016).

 APAA A S g sk Ful, B S0 wSo] BHHlon) 2
A PAe a8 Fado] A9 AAvHa# 1). webd o] Ao Avk= AR =3 A
WTFS} CTM9] oF 1719 &<t 2|2 odall Ao hh 55 B4 671 AL A%

Fol|l I g A FAAA FAThs Ae B3tk
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Abstract

Effect of Temperature Treatment in Trees at Flowering and Maturation
Season on Quality of Gold Kiwifruit (Actinidia chinensis ‘Hort 16A’)
after Low Temperature Storage

seokoskok

Han, Sang—Heon"*Moon, Young—Ji""-Moon, Byung—Woo ™~ *Kim, Chang—Sook

The purpose of this study is to investigate the effect of temperature treatment on
quality of the gold kiwifruit placed with the 15°C and 10°C treatments during night at
flowering (WTF) and maturation season (CTM) after 6 months of cold storage for
evaluation of freshness. The firmness, starch, organic acid, calcium, alcohol soluble sugar
concentration, dry weight (100g FWl), and total flavonoid concentration in flesh of
non—treatment fruit was lower than WTF and CTM. However, the production content of
the ethylene and symptom of ripe rot were higher than the other treated fruits. The
fruit of the WTF and CTM after storage were also kept fresh. The results indicated that
about 1 month treatment of WTF and CTM increased fruit freshness due to lower

ethylene production.

Key Words : CTM, ethylene, freshness, symptom of ripe rot, WTF.
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<Table 1> Changes in the fresh, dry weight, ethylene production and calcium content with treatment of the WTF and

CTM after 6 months of low temperature in green plastic house cultivation of ‘Hort 16’ kiwifruit.

Fresh weight (g) Dry weight Ethylene(C,H4) production Calcium (Ca) content Firmness
Treatments (g 100g FW'I) content (uL h' kg'l) (mg g FW'I) (kg cm'z)
Control 83.3 15.0 6.0 0.18 0.8
WTF * 88.7 16.9 1.0 0.20 7.3
CTM ’ 87.5 16.3 0.9 0.20 9.9
Lsb NS NS 42 NS 14

(0.05) *
N x: treatment of 15°C night temperature during flowering season, y: treatment of 10°C night temperature during maturation

season, z: least significant (n=6).

<Table 2> Changes in alcohol-soluble and free style sugar concentration with treatment of the WTF and CTM after 6

months of low temperature in the green plastic house cultivation of ‘Hort 16’ kiwifruit.

Treatments  Alcohol soluble sugars concentration (mg g FW™) Free sugars concentration (mg g FW™)
Fructose Glucose Sucrose  Inositol Total  Fructose Glucose Sucrose Inositol Total
Control 85.0 79.0 41.8 27.5 237.3 54.6 38.7 7.0 16.0 113.8
WTF * 99.6 92.6 49.0 20.1 254.7 55.2 435 52 14.1 117.5
CTM ’ 923 86.6 49.2 26.4 256.2 48.2 435 4.6 7.4 95.7
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(0.05) *
x: treatment of 15°C night temperature during flowering season, y: treatment of 10°C night temperature during maturation

season, z: least significant (n=6).

<Table 3> Changes of organic acid and starch concentration with the treatments of WTF and CTM after 6 months of low

temperature in the green plastic house cultivation of ‘Hort 16° kiwifruit.

| Treatments Organic acid concentrations (mg g FW™) Starch concentration
§ Tartaric acid Oxalic acid  Citric acid Malic acid Ascrobic acid Total (mg g FW'])
| Control 4.2 1.8 10.4 1.3 0.3 18.0 1.6
WTF * 4.6 1.9 14.3 2.0 0.5 233 5.0
CT™M * 4.3 1.7 12.0 1.7 0.4 20.1 6.6
Lsb NS 002 15 o1 o001 07 04
(0.05) *

x: treatment of 15°C night temperature during flowering season, y: treatment of 10°C night temperature during maturation

season, z: least significant (n=6).
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<Table 4> Changes in flavonoid concentration with treatments of the WTF and CTM after 6 months of low temperature in

the green plastic house cultivation of ‘Hort 16’ kiwiftuit.

Treatments Flavonoid concentration (ug g FW™)
Rutin Narirutin Naringin ~ Nutein ~ Nuteolin Naringein Hesperetin Nobiletin  Tangeretin Total
Control 11.4 5.1 4.3 0.2 1.2 29 12.4 0.5 1.0 65.7
WTF * 17.7 17.8 7.2 0.2 1.4 3.4 14.1 1.0 1.1 94.2
CT™M * 18.8 10.0 5.9 0.2 1.0 33 13.2 0.7 1.0 83.2
LSD 03 0.7 NS NS NS 03 03 0.1 1 NS 10
(0.05) *

x: treatment of 15°C night temperature during flowering season, y: treatment of 10°C night temperature during maturation

season, z: least significant (n=6).
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