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< SUMMARY >

| AEWE \ D-02

@ Research field :1)production, 2)marketing technology, 3)fruit value—added

> Development and utilization of new high yielding variety

Pcuorrljtoesniil > Establishment of harvest time of new variety, keeping postharvest quality
> Control of diseases and harmful insects by environmentally friendly way
> Excavation of fruit functionality and its utilization
> New variety : 1 variety selected, registered for PVR. Distributed for
experimental production, transferred the variety right to private sector
> Quality fruit production method : setup of demonstration farm and its use
for farmers’ education
> Postharvest quality control : determination of harvest time, longer storage
life, consultation on its producers
Results
> Environmentally friendly (EF) disease control : investigation on its
seasonal occurrence and development of control methods
> Environmentally friendly (EF) insect control : investigation on its seasonal
occurrence and development of control methods
> Development of new healthy food using the fruit : health food, wine,
fermented foods, cosmetics, improving immunity
A. Extension : farming, patent, academic achievement, utilize new technology in
farming, technology transferring to private sector
B. Expected resuilts
Expected 1) Technological aspects : improving producers income by using new high

Contribution

vielding cultivar, development of various functionla food
2) Economical and industrial aspects : contribution on the new young
generation’s introduction into farming, new creation of new

kiwifruit variety

Keywords

. o diseases and . _
new variety cultivation funcdional food| processing
insect contro.
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Actinidia arguta Planch,
et Miq.) Cultivar with Improved Storage Life

Byung Joon Jung, Hyve Sung Cho, Moon Young Park, and Youn Sup Cho®

Frurt Research Institute of JARES, Wando 59104, Korea

*Comesponding author aktis@F orea ko

Abstract

In general, the storage life of hardy kiwnfrut (detinidia arguta) 15 approximately one month, sven in
cold storage, which iz a limiting factor for its commercialization due to the short marketing period.
This short shelf lifs 15 1n contrast to those of green kwnfrt (4. delicieosa, © to 8 months) and gold
kewnfruit (4. chinensrs, 4 to 6 months). To merease the storage life of hardy kiwnfrut, we performed
a cross between A arguta (a local collection, "Hy2-17, female) and A delicrosa ("MMatua’, male)
at Wando station at the Fruut Fesearch Institute of TARES, Korea in 199% After the first selection
in 2008, we clonally propagated the hybrnid plants by grafting them onto A. arguta seedlings in
Gwangyang and Haenam province, Karea We perfonmed the final selection of this cultivar in 2012
and applied for plant protection nghts from the Korea Forest Besearch Institute 1n 20135 Several
expenmental orchards have been established for commercial production, ‘IMansu” begins to flower
on May 20 1n Gwangyang The horticultural maturity date in ‘¥ansu', when the soluble solid content
reaches 7°Bx, 1s October 15, whereas that of the contrel vaniety (“Chiak’) is October 5. The average
fruit size of "Mansu’ 15 apprommately 15 g. The soluble solid content of ‘Mansu’ 15 approzmmately
16 to 17%Bx after npening. The total yield of mature "Mansu” vines 15 estmated to be 2.2 to 2.5 tons
per 10a: The fruit firmness of *Mansu’ exceeded 1.5 kgf/5 mm @ until 70 days after storage {at 0 and
1°C). Therefore,
production of ‘Bansu’may extend the marketing penod for hardy kawnfruit

‘IMansu’ fruits have much longer storabality than the control The cultivation and

Additional key words: bark craclk, culuvar, stripe, firmness, maturity, storability

Introduction

Hardy kawifruit (Acfmidia anguts Planch et Miq) 15 widely distnbuted from Southwest China,
Korea, and Japan to Siberia (Cut et al . 2002) In the Keorean peminsula, A argufavines are commonly
found in the mountains and valleys from Gangwondo te Tejudo below an altitude of approzunately
1,000m above sealevel (Lee, 19872, Choetal, 2011). The fruits of A argulahave long been collected
and consumed by local people due to their sweetness (Lee, 1982) Tnal cultnvation toutilize A arguta
fruits for commercial production has recently begun (unpublished data from the Korean Arguta
Workshop) However, a profitable arguta industry has not yet been established due tovarnious barnters

(Williams et al., 2003}, such as low consumer awareness, the short marketing period for this fruit, and

Korean loumal of Horticultural Soence & Technology 755
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i g AES BEE LFEA v A A

pcr-rapdZ7l & &3t {F8&3 FF BE v E AEste], FFo EYY BEALAA &
Gulo] oflHE EAE YHAoR fAsted FE AT 27l EEI W
o] FAEte] oH LS Ao, AFHE B x| ‘s’ , 283 thEi(A.arguta)
HE npAES fEdstE (19 2,3,4,5,6,7,8,9).
‘RAPD (random amplified polymorphic DNA)‘
4, ChEj4s
Sample Sample RAPD-OPC1
L o8
A-alfaw ot M12 3@HMWHM@56 789
2 Hec23)
3 2k (Che33)
4 ChEj4=
A. chinensis
5 Hort 16A
6 g
7 3
8 ofi=C
A. deficiosa
9 sf0]2lE
10 CE]

7. 2. g4E’ Eol& uvlA Ak OPC-1 primer, 900 bpe] DNA F=

=DR4C-3(890bp)

TTCGAGCCAGCCGGT TAGGCTAAT ATTTTGAGT GAAACGGAACAT AAGGT
TATGTGTTCTATATTTCATTTGGTACTAACCAGTACGACACAAGATTAAT
AATTCTGATCTGCATAGATGCCATAT GTCCAACTAAT AAGTGTTCTTAAA
ATTGAGTCACTCACGTCACGT CACTATTGAT AAAGTAACTAGAGGT T GAT
GAAAAAAATARAGAATTGGCTTAATGGTTGAGAGCAT GAGGCATTTITIT
ACGACACCTATTATCAAACTTCGAGACTTGTCGCT GTGAAATTTAGCTTT
CTCTTCCCTTATTCCCTCCTAACGATTGATTTTTTTITTCTTCCAAAAGT
TGCACACCCTATTAGTTAGGCAGACGTGATGACACAATATTAATTTGTCC
TTTAATATTTGCCAGCCAAGTGTTGTGGTGT T GGAATGGACAGCCAATAT
GATTAATTAGCTTTTAATTTCTTCCTATGACAAAACCAGTTGT CATTGTA
CAGCCTTTTTACCAAATT TACAGGCCACTTGGAGAT GGAAATATCTCCTT
TATGCAATGATGGCGTTCCTCAATGCCAGTAAGACT GGCAAT GAAATGAA
ACATAAATCTACACACAAAACT GTGAATTTGAAGTGGGATACACGTGTTG
TGAGACCCGGAGATGT AAACAGATAAATTTGAGT TGAGT ATTGGGCTAGT
TGTITTTAACTTTCGTTTTAAAACTAACAAGTTTTAATAGAATGTTGAAAC
CTAATAGGTTTATTAGT TAAACCAATTTCAAGGAGTTTGGTTTTCTTATA
CAGTATATAAGTCTATCGAGT CGAGT ACAAATTCTAACCGAACTTTTTAA
CAAGCCCAATAAAAACTAAACT CGTACAGCCTGGCTCGAA

I%. 3 HE4E 5ol iE driMds 24 - AA=7]= 890 bp

10-mer! random primerE ¥3+s}= 20-mer prmer?] DR4890-F1/R1E A A|ste], FZ3}
], DR4890-F1/R1 primer pair= Tt 4594 890 bpe] DNAE FZAAA, 4 o] Eol
¢ AR ARE S Ao E A ATHIE. 3.
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M 1 2 34 5 o' 8 910M

2000 bp ——
1000 bp ——

500 bp ——

100bp ——

DR4890-F1; TTCGAGCCAGCCGGTTAGGC

5 seies
DR4890-R1; TTCGAGCCAGGCTGTACGAG *Bgﬂbpm.:}am s =m@)

a9, 4 A9 AAE He4s v

Y3k 890 bpe] DNAAHS] <QkEo A A Z-2 primer DR4890-F/RE AA 3t FZEA|Zl A},
0] primer= e 450 SolHd Aolgt= AN 28 EE A argutacA 509 bpE FFA
#A A, DR4890-F/R= A. argutad] o] ¢l primer7} 2 4 9}% Ao R ATGEHJATHIH. 5).

M1 2 3456 7 8 910M
2000 bp —
1000bp ——

500 bp ——

100 bp ——

DR4890-F;, GAGTCACTCACGTCACGTCAC ’ 1 A s ==
3 509bp(1.X|2F 2.6 H 3.0t 4.ClEj4S EE
DR4890-R; CTCCGGGTCTCACAACACGT B = & S=)

719, 5. arguta & wlA A

primer HYB6-F/RE Al'dste] &1 A#, o] primer+ THrollA o] MES S3FAF A,
ol# ¢ band patterno] WkEZAoli HYF o8 FHHA o] AAES Ry of EAEIAR A
£ F UL Aow AFHUh 551 @ MEE Yo vAE 7] 98] main banddl oF
450 bpe] G LEe EQlsle] NZE EolF primerE AAT 4 A=A JRE Fldta )
tH29. 6). ob&el ‘i’ (IE. DF ‘Ao (29, 8) FFH arguta HE(LH. 99 nhA
E sty BE BAo|Y At A £, F7F WY A €88 & S R A
=3

i,
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HYB6-F; TGCTCTGCCCAGCTATGGTTTGY
HYB6-R; TGCTCTGCCCAAATAATAGGG i 3 U+ EE

M 1 273 4 506 78 910M

9. 6 R BolH uiA A

Zelolm WA Zgoly FZ (5->3) zgtolw =7]
HYI41-F1 5-CCG CCT AGT CCA CTG AAC AG-3’ 1058b
HYI41-R1 5-CCG CCT AGT CAT GAT GTT TGT-3’ p

S H E0|= primer
M12 3 4567 8 910M

1 ] <} A. arguta

2 A A. arguta | 200 — RS

3 E’_}"/l\" A. arguta 1000bp —

4 o 4% A. arguta

5 Hort16A A. chinensis | "

6 3] 3 A. chinensis

7 = A. chinensis | oo

8 s == A. chinensis

9 o] f = A. deliciosa

10 s < A. deliciosa

8. 7. ‘s’ BolA npA AW . HY41-F1, SZ2 % : 1058 bp
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1 ] <} A. arguta
2 s A A. arguta
3 k= A. arguta | **§
4 o 4% A. arguta | so00mp—
5 Hort16A A. chinensis
6 3 &F A. chinensis | soose —
7 = A. chinensis €397 bp
8 o= A. chinensis s
9 glo| 9= A. deliciosa P
10 s A. deliciosa
Y. 8. ‘Xt EolA mpA Auk: HYIII-F, Z9x] : 397 bp
Zjolw A Zgtolw Fx (5->3) zZglojn 7]
HYI11-F ACC TGG ACA CAG AGT CAA AA 297h
HYI11-R ACC TGG ACA CAT GGA AGC CC p
xglolm A zgoly FZ (5->3) Zglol =7
HyA5-F1 AGG GGT CTT GTA TAT AAA TGC TTG A 933b
HyA5-R1 AGG GGT CTT GCA TAG ATA AAC TCT C p
A. arguta EO0|E primer

1 ~]Q_1l. A.arguta M12 3 456789 10M

2 < A. arguta

3 9k A. arguta | ***—

4| Y 4% A. arguta | sm P

5 Hort16A A. chinensis

6 3] 3 A. chinensis | swee—

7 5 =2 A. chinensis

8 == A. chinensis

9 o] Y= A. deliciosa | 0w —

10 s A. deliciosa
a3, 9. =uE gy F(Aarguta) HE vl A HyA5-F1, 39X : 933 bp

o]Hd mAEL IS FU A% EE T FF5 FEH &£ F AS Aol
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U 23%7]e 543 53 AT YA 24
AeAE 1ED ANEY/)E EUA P2 EFD EHS A2 98 23 e =9
S 397 EAW AAELS 2ASGL L EQr|Ee AR5, dulx oz gl
AFsu B b, Eoku|MTE0kg/F), A7 WE=0A, w=ve] (b)), oy
Eo] ot WE So|glon, A= BAA FHES Hrtola AAFAT AdB4EY 59
15-200 Ao| 3, #Y AAZHE oF 20cmtA 0w ARA Wrlw wA 22 A,
SR A9 Tol SN, 43 sdAY S Awsti S D= duk guBe 25
39
®. 5. 193 87 A2AEAAF} +F4(2015)
A g S| NS e | 2g | 1w | 3ES
N = mgs g T zrg
29| A% Agm % | Ak Ak |4 kel
1700 | Aem | A AR T kg 00 | %
T A | G | oD
S 30 200 15 10 3.0 8.3 112.1 3,361.5 2,353.1 135.6
=] o} 30 200 15 9 1.7 12.0 82.6 2,478.6 1,735.0 100
o ler 13
2.5m, | =34 m o }
N A i AETE | X}
T T =2 =2 - - - - - %A L&A H
a,21 A | 50cm “7}# 70%21 &A1) ]
A <)

dollA sidel T2 mitrl b maa, s A&7 ¥

_____
- -
-

ra
n
\
]
oot
19 2
Bmm)
N
o
N
AR
\
\
A Y
A
A
A\
]
[}
1]
-
9 ]

BB (mm)
|

n
i
4
b
1

a". 1L g 7HA FF9 H vith A

FEgel AoA AL Sdo] g HUT BHA ASE Bob Aol ¥E Ao =
AL A Thele] Fg AT A58 e o] FAHUTGE 6, 7, 9.
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A 3} BA| v

2+ a=(7H)

154.9

57.0

31.0

ZT7Y

(€4/10a)

b

5

(

o

11,904,000

7,142,400

8,192,000

4,915,200

4,480,000

2,688,000

A=A fF3E 2308
S ]
(100cme) ) (50cme]s}h)
93 | =3 | FdH | =1
9.9 0.7 10.6 1.2
5.2 0.7 6.0 0.7
4.9 0.5 6.3 0.4
AF | ==
S I [P
g %)
1,239.4 37.2 100.0
25.6 68.8
14.0 37.6
|
A25E I
(%)
AR A4 3070/15
68.8 A2 A7 6x4m
276 T} 71 8,000 /kg
’ A2EE 60% 71=
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% 9. 334 A4 B3 FeEA017)
T S B B B P PR e 2V kg)
g | B | # | Awe il
CU | AR | AR | e /7:137;;] ) EH x| 10 | Wz
(cm) A . d w
3| A 6.8 29.2 1.0 7.9 12.8 2.94 103 2,886 141
vt 9.0 22.2 1.2 7.1 12.2 2.31 81 2,260 111
X of
9.3 21.5 1.1 7.8 11.3 2.08 73 2,041 100
CES
*28/10a 21 A, —Zr AR EA S 3570, A3z dol: 200cm, FEH ;- 8gold 7=,
Sz 2016Q S8 A%, Feral BAE H00K Hre
3U7be] Zery ZAMAT. AL 10aw o] oF 2886kgo = ASHZ) tH of
31-41% =48t T8 Txow SlHTHE 7, 8, 9)
(A9 3) e A8e] WE 44 2o FB a7 79
go URol e 4R aTRE oldati, Add An fAe ArEnA A dn
N AN
#.10. Ag FA5d EFAEIGEHE, 2017)
pH oM | &l CEC EC
15 ko) | (mgke) K Ca Mg | comtkg) | (dsim)
6.92 13 106 0.44 8.04 3.29 13.90 0.23
W87 = Azt Bols 79 o) Fadts FAE BT, thue 2EE 2ol 7
e BRI, 12, B, JRU GRol Zas]l DAY el dast deisg
Hlsle Ao ] Uiel 7 Mgl 598 £ Aow BuHIT
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T-N K20
3.00 - 2.50
2.50 - 2.00
2.00 -
;g' g 150
y 150 i
100
w00 T
050 - 050
0.00 T 1 0.00 r
58 6.8 71 B11 3.8 58 6.8 71 811 98
SHEH MNE.2) WA A7)(2.2)
PPN Zrg
MgO Ca0
1.80 - 7.00 -
160 - 6.00 -
ol 5.00 -
¥ 120 - -
& 100 - £ 400 -
— 0.80 - g 3.00
& 0.60 - el
040 -
020 - 00
0.00 - ; 0.00
58 68 7.1 811 9.3 58 638 71 811 98
B A7 T AZIE.2)
2= 2=
I AR oy Zr&

:7_8]1:, 12/\3% /\]7]HE3 _%_._g_ ‘]'?‘7]/‘6]%9]

A EAA - g 75Y F3

AAA=>
Do 759 3= AR

b a9 EEe B 8o HAED P AR
A Egel 5% A7 2
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£ 1A 250 TEY 4947 3 RAED
R S o} #4271 (mm) A | 9= | A2 | 2
- (4/9) (2) =7 37 | kgbhm?) | (°Bx) (%) (%)
5-6%=(13}) 9/16 9.1 335 22.6 2.6 6.3 16.3 1.6
7-8%(24}) 9/24 10.1 34.3 23.3 2.6 7.9 18.7 15
9-10%(3%}) 10/6 8.3 31.8 215 2.5 8.4 18.3 1.7
7 & (kg/5rm) FE(°Bx)
30 - 180 -
25 | R @ IRF = 2R —k— 3% 160°7
., 140
20 - 120 A
| 100 -
B0 -
9 5 60 -
i 40 -
2.
0.0 0.0
=Y 10¥ 0% 30% 402 S0 R0 70T B0Y oo = 102 20¥ 302 402 so02 s02 702 BOY ool
9 & (%) TEE(%)

= 1 6
2.94, 2.8%gf = sAXT G Fsol =A, AEE EJUTGE 2)
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T2 v B3 484 9EW S 2 BFAEY
i Z=5o) ) = 4 A 7] (mm) Ax g% nNEZ s
2/ | () =7 974 | tghm?) | CBx) | (%) (%)
12k 9/16 13.0 38.0 24.3 294 6.0 16.0 1.09
22} 9/24 13.7 37.8 24.7 2.89 6.9 16.9 1.07
T FSANA Al BRI 2255 A2 AR AF AEe wkou, A2A% 509
of ajg-e A b
7h 73 & (kg/larme) ) FE(°Bx)
30 4 20 -
25 1 N @ 1A} -+ —2%
o | @, i5 -t-:"-'"t:":' ey Tttt Saets LR
15 - X ) 10 o
i | A ’,f e 15} -+ —2%
i \ : 5 -
05 - \+_ _"'-‘.____*M _
oY 102 202 302 402 s02 02 70 80 102 202 302 4% 502 02 702 S0 g0
2 EE(%)
oh 58 (%) e
20
10075 o 1RF -+ =2 ', {;’_
80 - e 1R} -+ —2%F 7’— 15 ’,
i ,/ 10 - et
40 - . - o
P 5k P
20 - S e -
,( a6 —.”. i
00, A=t Ze 102 20¥ 30% 402 502 S0 70Y 80
Y 102 202 30¥ 402 502 602 702 80Y
O 2. % FF9 8] e AL ARS Hd 542 WE
D ws £5 T4 270 G oo B7Y 22 ZHCU-'16)
7h 2R 210 mE AL ARET A4 F4 W3t
Tk FEOA FErld+olgHll F2A|, FERlde] ARE W fFIHdEg A2AH F 4
£o) wslyl Aleh A% 1008 F HA AEE FEud AREQOkgbmg)ol FEIERT
1.5kg =9ttt
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) 2 E(°Bx)

7h 73 = (kg/hnmm)

ufn
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*

! -
+ 4
| H

20

15

10 -

1002

anl

60

anl

20

1002

al

0%

all

202

i3}

s
7%-—‘—-

s
-

AL LT 4

=
R

Fo] = =74 u}

Bl
¢+

|

TH

o) o (%)

w_o.‘.

[T I T B S B S

1002

all

60

al

20

1=
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o) & o) g

21 5(%) 2R =(%)
B0 ——
50 e i

PR =[N

EL Ly

QAPA=>
D ol £58 3¢ 9% 3% $87)
7} EFvhele] 9EE 347 2
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o} = HE= =7 31 A A AL

- a =510 3= d=73 = 53 S 73 3= o=

Aedg T (Bx) (%) e (mm) (m) | (kg/5mm@) | (%)

1x}H6+0.5°Bx) 9/11 5.6 16.2 11.6 37.9 23.7 3.91 1.19

22H7+0.5°Bx) 9/22 6.6 18.6 10.3 35.7 22.7 3.40 1.27

32H8+0.5°Bx) 10/6 8.0 17.9 10.5 36.3 22.7 2.29 0.96
AdEd7IE EZOY AEF dA’ oA FEAV] A 9€ A

g 3 Az}
5.6°Bx® UEMAIL, 22kA17] 9922l g 3

o

3 A 4
12k41 7] 99110l 83 72 9]
AL 6.6°Bx, 3347 10969 <

TEA7IE %Eﬂdgk% IXPAWH—H AR 3.9, 3.4, 23kefOE 2219} 33} A|7] Apo]o
A= ARTY U] X 2.5kefE Sotx F&A7|E T 73t

=
=
oF BYT 5 Y= DAZ B 5 AUk

e | e g GT e | O | G | wsme |
1#H(5.00Bx) | 9/22 5.2 14.6 11.5 31.5 25.7 2.56 1.6
27H(5.50Bx) | 9/30 5.6 13.9 15.4 35.1 27.1 2.62 1.5
32H(6.00Bx) | 10/6 6.2 14.4 7.4 25.4 22.6 2.20 1.7

BEAFL K4 AL oA FHAY A 99U FeREH PR A5, AEF 5 HUFLS

ZARRE A3 1AA17] 99220 3R o] dEE 5.2°Bx, 22kAI7] 9430l e 3
]

A2 5.6°Bx, 32kA17] 1046€ el 83 AA L IG5 6.2°BxE ZAE A

FHAN7E AEHEE 1A ZIRE =AU E 2.6, 2.6, 2.2kgf 02 239} 32} Alo]o]l HAX 2.5kg
f= wobxrh

Ao FEr]d mE AL AT F4A F4 dst

zkzkol 3zl AR g9 d=rF gE Fdo AR 7IZtE dotRuA 1T A2AFE F 10
d AR AF, AR, BE, AEF 5 HA FHEE AT O A Eld” FEL
FE7t 2E€55 AL ART AR $2 Bl TE 810550 FEF A2 A2
A7 500, 75 70¥] A% 1kg/Smm@ o|3tE Wold o} 650 83 AL 907t
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A% A% 1.87kg/bmmo & H AT
A2 s T =5 T34 G5 7, 8&odA =%om, 7, 8=oA A 0¥, 6=
o
= 80l Fuj7F ANAEHAL, FEE FE 1% o= 2FUdt
O 4% O %
5 16
Firmness(kg) 6+0.5 Soluble solid content(°Bx)
4 i_:_—x———z
12 ; %z’ e
3 _.%:'*
R
2 e
8 ——6+0.5
1 4 — % —7+0.5
ookee 820.5
0D 10D 20D 30D 40D 50D 60D 70D 80D 90D 0D 10D 200 30D 40D 50D 60D 70D 80D 90D
Days in cold storage Days in cold storage
a9 8 3de £ mE A AT HE, dE W3
O Fill& O A=
15 - 2 -
Decay rate(%) Weight loss(%) x
—4—6£05 =X =705 k8505 ’
10 - 14 W=t
] T
4 (1) : : ‘ : ; : i
0D 10D 20D 30D 40D 50D 60D 70D 80D 90D 0b 1D 200 30D 40D 50D 60D 7OD
Days in cold storage Daysin cold storage
a8 9 #dY FEd BE A2 ARFT R, FRE, AEFT W)
O AEs
20 -
Dry matter(%) —e— 605
- % =705
bt
TEE . e 8305
5N %
g e ke g
RS A, N
14 T T T T T T T

0D 10D 20D 30D 40D 50D 60D 70D 80D 90D

Days in cold storage

2910, A 30 we A A%E AEF s
o EET 5 Svlel nE s F4 ws
Aotsh Y FFS 10€ 6Yol A 25 olatz Yopyont, W FFoA 109 6Uo
AE 25kg/Smm@ otz uUlE ke, e 10€96¥ol: A= 28kg/SmmeoE FEUf
FARAL e 9917Y BE 65BE FHAF JYE AR Lol JYHo,
Aot} g 10%6‘?4_01] 6.2BxE BE Aol L@ WoITh
stk WA Bl He AEFel 16% oldEE AlE el 99 11Ul Aotk
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Tt 1049 69 o]FE ATE AT
ol AF}E A HdEFol 16%°ld HeE 9¥€ 11YFH o] rbsstal A=7
2.5g/5mm@o]stZ2 Holx= 10¥ 6 o] F&3t= Aol AAT 7|2 FAHFHATH
5
S ~
4
B -
3 |
2 %
—4AG eee B0 == T
i T : : : : 2 T T T T T
8/7 9/11 9/17 9/22 9/30 10/6 9/7 /11 9/17 922 9/30 10/6
a9 11 EFgy 58 7] uE Ax, 9k W3
20 -
16 -
12
— | O o T =k Ofe
8 T T . . :
/7 5/11 5/17 8/22 5/30 10/6
a9 12, EEuY F58 7|4 »E dEF W
2 AF 9 23 =4 & g R+ S 5237
W FFolA 1T A#A PE Mg WEAE 2 U8 ojgd F2A 584 AEF 10
d 4 AAFAESE ZASIAT FFHldsgdl F2A|, FEnlde ARAEw fFFRidR
o A2oA AEWrt A, $F FEE] FFulddA =4 YEETH
150 - =L
Tf% 14.0
Kt o oo B2 O] S 13.0 B P
o e
120 B
""" —_—as
110 -m-2F
e DRI
010 10.0 T
=N 10 204 30 =N 10¢ 209 30
a9 13 ESud 24 2o WE AL AdFT A%, © 5 ¥Hs}
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120 120 A
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= 80
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H AYA BYAE 018F T4 L5 2o Be U FY W

Aol 2nF oA WA Aol o L= wge washy] sl Ae, 15T, 2

0C, 25C ZAoNA 39 Ao WY FAZAE HAFHY
22 10~14C AXHH 12.6C), 15CH &= 14.9C, 20CHE = 1

YA WA Ae Lol WE B WA 257 Res4E A=, YE

wojgol e e nyth

25 -
20 - g————————————
15 | 44— ——— .
e ~—_
i e
10 -
5 ——15"C —f—20°C —r— i O
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- ohj xob EZ0) Apjo} S35t HE HIE AL SHE
3 28 BEE 6B 98 Fe-108 T27) WY ZuE
- 6"Bx Wl 2] A Tiike/5me) A 712F 302
O TRl 2 Ho J|83, A%, WD S8 HACE FBE 0
2 AAstn THS B3 B2 pd s £, A
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O FElol: o] EAEA YES Felskn HAAelE Blo]
AE E3X YES 2 RS AEY
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O HIY 2X0] Yol BY +2E 55D AFEEE 002 57
O AFY FBAdlE BEA S84 PEE BAstn, s
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BledE - =AY 53D

55 aRE Aatal o8 i 0 R o shbae) Aol St 5 s plglal B3 4E g e PR 2

Rl mapghe oM 2R A wAmgs] At B Y P e T ER T onpi 4o 1] ERAIEL 3]
i G MR, B EBH ks, ke Mzl o g ghekne e A oo RIS ol TGS 2R

Miraralil S0y 28 Ay T E ] o] e o AR SRR wagrh glis W0 WEHHE
ek Mol el wal gt Jhegs dO e * o S ERE WbEET W o] e o W e
i MR, EHIn] 25 G g o ope et o b SAHE WAL MO B3 A W R
q Ak faess) A ap | gt Wb UL L] Hojs gl PR ide Azl i sjalrh Ty ik 1%
i s v pupspeh o B R R LTE o mrsleh ®dded wiH F o it v 2 N vhagih G M
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AbtE U AR SheedelA "R EAo]l wekew, 5¢Y A
H2ZEZEH FAHUT. HopA o} st = dri oz dAo] Hg)
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z
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e
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A
)
R

o

(14 4.
(A3d2)] o 3iF gA A A4 AL(14-17)

(A& 119 =A A3 A7 983 s dd f7lsdAAE Adsidct. 457
BurZAAdg e tig f715dAA AHade ZAGRAY AS 39 A olA
99%017¢2] WAEHIF Aoy AFAmA o AuEF <yt dASIAT. 29 e
ZIA A 108 A2l kel 7F glomAl BAZE 90% oldoloiA FHE 7 st 1y
AN B [T A = Aol Aol A ALd Az HFPSHA Lok, Fd T =X
gtk (£ 7). wEASAAE ZAAEY WAE A FuE 2 F=,
Mol =3 & 219 o]l ARgafoF <hdsttta s tHMcKenna et al, 2007).
ZIAFRAY ruR 2 de) YAdE s 4AHE Fdo s e H2AATE Ao,
A EA T3 ZE o= oFa 7 W] wjitol REEA HHALE V&S Fgelor ot

Hir

o}
o
des o

[

ol

E.7. €57 BURZAdEE WA RA] A
_ , N sl =(ate) ulA) 7} )
A2 ™ A 2 Al 7] 3 A4 Ae 7 A7) = O(%) oFsf o B
10 168 32 79.5 0
29 A}
= e 20 561 133 74.4 0
vey o 10 995 102 88.9 0
. = e 20 152 35 751 0
1A A ] 10 362 31 90.7 0
29 &)<
20 686 154 75.0 0
19l Ao 10 484 9 99.6 +
20 269 2 99.2 +
50 242 93 58.5 0
29 Ay
= 100 147 41 69.7 0
ve) o 50 105 17 82.5 0
A 3] = oo 100 379 9% 72.6 0
83 ] 50 364 117 775 0
24 sk
100 305 106 62.5 0
50 195 42 76.8 0
39 Abge
= e 100 196 74 59.2 0
73 - - 354 327 - 0

¥ AHgd 2016, 2. 3./ 2. 16. [ 2. 25. [ 3. 10. ¥ =AY : 2016. 3. 17.

MR B 1 0(F), Ha), +H(F), +HEh, +(a])

EA e ot WA WE) NAFRAS A D AT & U F7
FAAA Aol Bastth 715 PAAE FAOE FHFGRT Gt FAW F7)%
YA 15} 2= YA 80% HEAM Agol THs¥ Aoz AZHYT (F 8.
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B} 57k 2 I 5(n H}

A ST j; ;1?]:? (g}a)m S L
$7154AA 1 500 90.0 18.0 20.0 78.3 0
F715QAA 2 1,000 78.3 12.6 16.1 82.7 0
715 4AA 3 1,000 60.3 21.6 35.8 61.0 0
715 QAA 5 1,000 66.3 17.6 26.5 71.2 0
715 dAA 6 2,000 91.0 28.7 315 65.7 0
F715dAA 7 1,000 1117 34.7 31.6 65.8 0
715 4AA 8 1,000 104.7 29.7 28.4 69.1 0
F715 A 9 1,000 85.0 32.3 38.0 58.6 0
$71%54AA 10 500 111.7 40.4 36.2 60.6 0

2 - 73.0 67.0 91.8 - -

Al 0 2016. 7. 20, =AFY : 2016. 7. 27
¥ F71FFAA 0 WA 70%+A3 15%), 28 =FF5 9%+ 7.5%), (34t 80%),
5(d 80%), 6(a1%F 95%+

A 5%), TR 50%), 84S 70%), Ak 30%+ A EZ ek 30%),
10224 30%+ 2 2%)
A SFSlOlR L O(), (&), ++(F), +(Th, (A

F71EJAAE ol &3 F24AEY YAEH= F71FAAA 1, 2, 304 FA7E 99% o)
oo, F7lEAAA 4= BV FUiHoE W2 FEFUA, A} BE F7EAAA

oAlA eFsl= AT (F 9] .

3

9. F71EJAANE ol &3 F24A D FAlax

sl=v
715 GAA 1 500 82.3 0 100 0
715 FAA 2 500 68.3 0 100 0
F71EdAA 3 1,000 72.3 0.3 99.6 0
71 A 4 500 68.7 13.0 79.3 0
228 - 67.3 61.3 - -

A8 2016, 6. 1, =AML ¢ 2016. 6. 10
71 GAA - W(IA70%+A T 15%), 2 EFF= 91%+F2Y 7.5%), 3(24 80%), 4

X
ZEFEE 50%)

(

jufu]Fofl e F7IFFAA e F7IEGAA 1, 2 BF 5% oo = -ttt
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(. 10). 23U ofmjr] e HAo] ¢ W=7 wio oFL A&EHog AN,
S7P7F CdEE S WAZE Baskin.

=)

=
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B2FAQEY 9 ofmu)FH ¥ AFE B, TAANL vsEa, 5Y9d /71
FAAAZE a3yt 2org FAMAVE 7H5E Aow A" (£ 11) .
. 10.o)wj v =) e FrlEdAA a3
: . TS v}k-A) 7}
Jd all 2= ¢} =
715 4AA 1 500 354.3 12.0 95.0 0
S5 Q4AA 2 500 339.3 10.6 96.7 0
oA g - 249.3 234.0 - -
% x8ld : 2016. 8. 11. ¥ ZAFY - 32016. 8. 23.

¥ S5 A 1 2AT70%+ AT 15% | §7)15GAAA] 2 0 AEZZE 9%+ 22N 7.5%

F. 1L e5FAEH it FrlsdAA a3

i _ MEHE WA 7} .

A 3] A 4= _ okl o B
T715GAA 1 500 75.6 2.0 97.1 0
715 JAA] 2 500 131.3 8.6 92.9 0

2 A g - 69.3 64.0 - -
¥ Agd ¢ 2016. 8. 11. ¥ ZAFY ¢ 32016. 8. 23.

% 715 dAA 1 DA%+ AT 15% | $715 QA 2 0 ABFEE 91%+F2Y 7.5%

O .= . . = . .
0 5, o+ A, = 4+ T e A

SR LA BAZ A =S ADYAT A1 YAA 194 1049 SATHE

2 A 3] 4wl =(ah) 12 % e = % ofsf o -
715 AAA 1 500 20 0 100 0
F71EAAA 2 500 20 15 75 0

- 2] - 20 20 - -

¥ F71EAAA 1 2d70%+ A3 15% | 7715 JAA 2 0 AEFEE %+ 52 7.5%
¥ Agd o *17.5. 2. [ =AY 0 170 5. 4
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w13 =Solo] Ulg $715AA A E
M=u = H}

4 A 8445 ij E*(UL?; = °(Zj)7} oFsf o] 3
7159 AA 1 500 885 140 84.0 0
F71E GAA 2 1,000 480 19 95.9 0
F715GAA 3 500 220 68 68.7 0
F715JAA 5 1,000 362 19 94.7 0
715 dAA 6 500 1,034 206 80.0 0
71 49AA 11 1,000 1,040 15 98.6 0
71 & AAA 12 500 1,030 12 98.8 0

T 2 - 985 973 -

¥ Agd o ‘17.6. 7. | ZAY 0 17. 6. 125.

¥ 71 5GAA 1A 70%+AT 15%), 2 EFFE 1% +52A 7.5%), (a4t 80%), 54
80%), 6(Z2F 95%+ 2} 5%), 11(AF 70%+2 10%), 12(2AF 75%+74]-J—] 0.5%+x1 =5 15%)
=gojo] e F71AAA AYEAE F/15LAA 2, 5, 11 12614 AT 0% o] %L
BET, A A4 3& B3 dekth (E 13) . Hgols Z7] Bl oW, ooz
stolo] =@ olu] Awa Walsl WAEEE 20w olael Sidol @uAL olad

A &AQl o #o] Hastith

st ool A eI ynl WAE 913k Sophora flavescens, Cinnamomum zelyanicum,
Azadirachta indica¥ 22 2E FEFES ol&ds w AFEHE= u§ FhowH,
St EokS AT £ UUdoh=E Ba(Ma, 2008, Park et al, 2011)¢} Zo] A xE oy
Al A3AR FrlEdAAE AL 7 A

(A™3] A&7 A7 &7 45(16-'17)

(A% 11.[48 219 ZAze wgoz Awd see siadaze @ A
Fgwe 13 FHHe 1 2F BPo) wd A% vsﬁﬂ AR dastdch. FHwe L
Fgwel o] v PUTAAEE, 2 %

%
o

AR, oAl I Aok skl LA %%D}. o dlFo] WA Be HAdL
S4B 17 2ol 6, 78 WEA F7HHQ f1BAAA Aol Basdn (E 14)
14 O A% Sgue A8 gaF vae
Az 98] &%)
A 2 57 A] 2 s  =golaAddel v %
A wd AREA  ARA 3} o
THHY |1 5.7 0 10.0 0 0
FT&AY 6.0 0 10.0 10.0 5.7
& 7143 21.7 0 10.0 11.3 46.4
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A1FFHA: o2f AAPLS A3 F2 ¥ WAV|E FF

=9 1E%} 214t 3%t b
A8 [ w4 | 4 | 34 [ a4 | a4 | 24 | 34 | wa | va | 24 | 34 | 44 | HE=E
Chef 252 Ag92 L O ubd
o &35 X9 ok i o
g N A UAA
BRI b Rl Chej =23 g
WHE N
) B3 Koy iy
Fo dude g g2 EA i[g ;‘gﬁélg;
Vaaa " w2 By s
= L =i
o dyFd s Chef Fa WA Ml « ChEj| Q17841
bk RERLE 2 9 =2
AP TR FeE WA Re MR A 5Tt 8 YATIE =
s WH By o

AN FHA Q770 FAAAD

Actinidia & H4 70002 o|Fojxgom T2 FolAoto| A & gthFerguson and
Huang, 2007). AAANA 7F8 83 FHAA F& Actinidia deliciosa (Z1A71$))e} A
chinensis (=719l AT A arguta (thE)= AghE Ao Ag AQujdAc. 18799 =
7191 Adol Qo] AYe Hr|7t B ¥ tde A0 A3 25y M REXE g2
A HE 7 A o] AHCossio 5, 2015).
ad7191¢ 22719 wEARAA SFS UM FHd FFSE 747 Haywarde}
Hortl6A7} 1t} Haywarde 1970t $xbo] =ujel =<1% Ul HortlbA+= 20049 AF%=
of TYHAY. I T FUA = FHSo] =FAE A, AASE, dEHEEE ST
Aufstr] AZH T FUE 227199 HETH FE5E oA AuiEA e 719 Aol
gk Aldre s 8] AuEde HZ a5 FiEa JvkKim 5, 2016b). o=
HtEo A fFefEAew FHIES A HoA &3] HAHAAT. HZole MELE Y
A AN ESTY ST Az Sl A AlRE AT
AMAAF7E 719 Aol FFES vAs B2 olv] BiugEnr J oK (Koh, 1995) thefell
gk BEE AY Qo B dAFoAes Ad FSF BA 2709 v Azl gl
FEFs HA = Fag LS ZAEL PAA LS B3 BAVE §9HE St o
FoH YA FEES Adsty vt o AW F5E, AGE YA RE S EEFoE
a1 BAATIE ARl metsta A A BAYE HE
(e}

Z'S
sto] oef kdAe & ¢ A=F AAELA g

(A3 11 o= FFTE, A9E Fa 34 2 3§ Y =4

oef A FFEE oY JHA B2 6d I

Fgd B 73] el 30 HAoR ARE & 20160 Tl =AM THe
AE71Ee A2, |7, AFEe] 7h Rids] B E I TkFig. .

20153} 20161 158 9d7kA] 270 veiAiu) sedolA Fau &S Ao
6d7E 9L7HA= wid =AE AASH. F59 e UuFE AR AdAsa uR

N e
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3 A 100709 U3 QujS 2=AbEe F @
oA AH WYEL Beistel Fa HAP
EE 7|53

Fig. 1. Symptoms of major diseases of kiwiberry. Chlorotic halo lesions (A) on a leaf and
bacterial ooze (B) on a branch infected by bacterial canker. Black rot (C, D) on a fruit.
Powdery mildew (E) on leaves. Brown spots (F) and blight (G) on a leaf. Postharvest fruit
rot (H, D.

-

7}. Alternaria alternata®l] 23 ohe] A4S

o Ao HIFAd ¥ALS AdE vy dre ek o A4
stk gk ARz gdlto] FA45dokFig. 2, 3). AEZ S AN Eyd HY
F A FAS LEE 25T 2 FAE A tHFig. 4).

20159 6€ 309 FAA oA HAeMen WL Xt 45%, 27U 2.0% T
1.0%, 1A 0.5%2 ZAEG o AR E ot 2.0% W 20%2 ZAE T T
&2 g P Asairtar SUtEE AFE Byon 8¢9 wo Wi go] Hauzd 2l
I Az ZAdE due 93E .

20151 9¢ T FFolA ?'<l°L 9.5%, wka= 35%. A 7.5%, 271U 18 5.0%7F ZAFE I

1:1{0

BAANAE Xt 4.0%, T 1.5%= ZAE AT 201610 A2 3o dAdH-&L 20154
ut v 24 E’it‘r(Fig 5
Aoyl he 5 WP NFFFAA /g geAeldon W wrEFel vt

e
A AFHPOoZ ZALE %E}(Table D. A e FFAHo] ot A HZEHAT

Fig. 2. Symptoms caused by Alfernaria alternata.
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Fig. 3. Colony (A), conidia (B) and conidiophore (C) of Alternaria alternata.
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Fig. 4. Effect of temperature on mycelial growth of Alfernaria alternata. Diameter of
mycelial mat was measured after 7 day incubation n potato dextrose agar. Data are means
of three replicates.

Table 1. Pathogenicity of Alternaria alternata isolated from kiwiberry.

Degrees of fruit symptom expression

Skinny green Mansu Chiak Haeyeon

Wounded & inoculated ++ + +++ -
Unwounded & inoculated - - - _
Wounded & uninoculated - - - _

Untreated - - - -

*+++: Severe symptom, ++ Moderate symptom, + Mild symptom, _: No symptom.
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Gwangyang Boseong

Cultivars / Regions

Fig. 5. Incidence rates of black rot on kiwiberry cultivars in Gwangyang and Boseong,
Jeonnam Province, Korea during the growing season in 2015 and 2016. Error bars represent
SD of the mean of three independent experiments. Bars with the same letters are not
significantly different (Tukey’ s multiple comparisons test, 2 < 0.05).

Y. Uncinula actinidiaed) 23 317154
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Fig. 6. Incidence rates of powdery mildew on Kkiwiberry cultivars in Gwangyang and
Boseong, Jeonnam Province, Korea during the growing season in 2015 and 2016. Error bars
represent SD of the mean of three independent experiments. Bars with the same letters
are not significantly different (Tukey’ s multiple comparisons test, 2 < 0.05).

t}. Pestalotiopsis biciliad) &% HF-H 4

ATy viEHe A3 A HALS AdE o PR B Ak E=E vt
294S vyehit. a8\ Glomerella cingulata, Alternaria sp., Phomopsis sp., 12 il
Phoma sp.9} 22 o8 O-& HdFdolx B¥HoZHE E =t

32 wby, 23| AdnE g m ke SntEW I AT ZAutEH S Hol 3l
719l oA HIs] =AU Tl e FF v of GPE‘r(Jeong %, 2008). 2015
6 309 =7] WL BANA Xt Thgo @-‘ertﬂﬂr AnpEH A IHES 7
2.5%, 5.5% ZAMEA oY FfollM= VA FF BT ofFd Bﬂ%% UER A et Th
AFHg s detgy IS od 3 FEA7 0 woll "A S7teAT ol AL ASF
7] 9] w3tel AFdAdo] AL & Juh 2016 HFHH I AvpEHeo] Azl Wy e
2015L4EE} E=oHFig. 7). AFHEH AutEHA Y DAL BAA =7 © WIHHsEA Ho

HrEFTAA 53] vgs] B

o

N

KN
L.

_—

_85_




35
20l 2015 ®mJun.30 BJul.30 T Aug.30 [ Sep.30 I
25}
20 -

16 - oF

DE DF

10

ABC
5~ AB AB ABC
ob 2100 +;ﬁ ﬁ%% s im

35" 2016 T
20+

Incidence rates (%)

25+
20+

15r &

A

-
o (3] o
>
@
>
3
o
o
o
>
o
8
"
>
o
>
]
o
2]
8
1)
=]
o
"
o

Chiak Mansu Haeyeon  Skinny green Chiak Mansu

Gwangyang Boseong
Cultivars / Regions

Fig. 7. Incidence rates of leaf spot and blight diseases on kiwiberry cultivars in Gwangyang
and Boseong, Jeonnam Province, Korea during the growing season in 2015 and 2016. Error
bars represent SD of the mean of three independent experiments. Bars with the same
letters are not significantly different (Tukey’ s multiple comparisons test, 2 < 0.05).

2}. Botryosphaeria dothidea®} Diaporthe actinidiaed) ¥ 2 F-&

T F HAFEHS 2015%4}% 2016 9¢¥ 30¥¢ #Y HTdoZHEH FE oA
Al 20032] Aol A TJrﬁQl °ﬂ et oA AT FgE A2 7-10¢Y
d2oA Hdmos 2R3 & TA7 Il FAFEHS 2ARAT 2E 719e AT

‘

Fi

zom
ool o

o

EW-S ®T Botryosphaeria dOttheaS&} Diaporthe actinidiaed) 2|3 WA= B dothidea’}
T2 WY HFo|tiKoh &, 2003, 2005). B dothidea®)| 2]s+ HFAFEWH L <y Ao b
A= AHKoh &, 2003, 2005). H<=2 o] Wag ¥ALS #d FHoA= AR FAo o
RExdoe] By=Ed RFAdo] wuz QokFig. 8). At #8o] 342 EHAHEA
THE FEe A9E HAYWHE &5 #Hd As £ F o WEHEAL MAAEE O
Aol AFE FHMo R FAHES o]FH YT
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thel 47}A) EFo| dis] FAe ¥ wE 20154, 20164, 20179 FHAFE ARy
S vHlus| R B S F5T Aol XEFe] BEE-S 75.5%, 69.0%, 57.4%
2 M EF 5 P A UdEhgon wteEEe 145%, 11.3%, 6.2%=2 7 BAl 2AE A
o} HARel T Aol dsie 47t 34.0%, 29.5%, 49.1%=2 X FFFNA 7 =
el o BtEEZ A 9.5%, 12.0%, 0%= 71 2HA] ZAE QI THTable 2).

238

Fig. 8. Symptoms, colony and conidia of Botryosphaeria dothidea.

Table 2. Incidence rates of postharvest fruit rot on four kiwiberry cultivars harvested in
Gwangyang, Jeonnam province, Korea in 2015, 2016 and 2017

Storage Disease incidences(%)
Cultivars
methods 2015 2016 2017 Mean
Mansu 14.5 11.3 6.2 12.9
. Skinny-green 22.5 21.0 10.5 21.8
Storage with
) Haeyeon 28.5 23.5 12.2 26.0
fruit stalks .
Chiack 75.5 69.0 57.4 72.3
Mean 35.3 31.2 21.6 33.3
Mansu 9.5 12.0 0.0 7.2
) Skinny-green 11.0 10.0 1.0 7.3
Storage without
fruit stalk Haeyeon 17.0 14.5 1.0 15.8
ruit stafes Chiack 34.0 29.5 49.1 31.8
Mean 17.9 16.5 12.8 17.2

n}. Colletotrichum nymphaeaed) 23+ o} &1

ol Ao A2l HALS A4Ad o Ay Rl A BEo] 7HAA A
2 A RE Pato] SAE ol FRujolA HoHFg 9). AF A BAHAA FeH BT
(Fig. 10)& ITS, GAPDH, CHS-1, Actin, & -tubulin, HIS3? sequencesE %3} phylogenetic tree
£ BX3 AR C nymphacaeE 8= ASH(Fig. 11D HAZAAT AH FAHFTAAN =
7] AEAJ] ¥l YebythFig. 12). =3 7HE 243 FANSE 25E 27TCE 2AES
ctHFig. 13).
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ooz

Fig. 11. Phylogenetic relationships of C. nymphaeae based on ITS, GAPDH, CHS-1, Actin, &
~tubulin, HIS3 sequences. Isolates of Monilochaetes infuscans and C. gloeosporioides served

as outgroups. The scale bar represented 0.02 base.
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o — <Ng inocul {Imoculationgfter  <{Indeulation after
<Untreated control>  after wounded> unwounded> wounded>

{Untreated control>  <Noinoculation <Inoculation after <Inoculation after
after wounded> wounded> wounded>
After 3 days After 7 days

Fig. 12. Pathogenicity of Colletotrichum nymphaeae isolated from kiwiberry.

Mycelial growth (mm)
[
.

0°C 3IC 67T 9% 12°C 15%C 187C 21°C 24°C 27°C 30°C

Temperature ()

Fig. 13. Effect of temperature on mycelial growth of Colletotrichum nymphaeae. Diameter
of mycelial mat was measured after 14 day incubation n potato dextrose agar. Data are
means of three replicates.

v} Pseudomonas syringae pv. actmidiae biovar 3¢ &g+ thg] #H S

201543 49 o BoF FFdoA BAFEH Pseudomonas syringae pv. actinidiae biovar 3o
o gl AYHE 7YY FFS AYsta o BESole Aol dAztA EA
HA Gt 27U ad dIaFolA duirt FAE TR A F2M AdFERE SE=
Ay yAol byt HE 71X Wulo g RE R® F2 A2 multiplex PCR7H
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o o|&| Pseudomonas syringae pv. actinidiae biovar3=Z 574 = A tHKoh %, 2014).

Psadv= € 2¥ 7]9olA AGHOE AAAZCE thEdstglon 53 T=7]99 HE
I EFFANA 53 A7 HAHButler 5, 2013; Chapman &, 2012; McCann &, 2013;
Vanneste, 2012). Psa3ell 2J3] 29d E71FE AT U 898 719 AES 719
FHo AP o=Z B HHKim &, 2016a, 2016b). ZEE 271U 1™ glyFolA Ead
22 T/ Psa3dsl AulErtEe] Wesad B oJE ZIVFFAA 719 AFHTo B
EA7 F=oAA FUEH E7HFE 27U I" vy AYHES oS FoE F
A} o] 1AL ol AFoA r]&H polymorphic DNAE-2] o] F-29jFZ o) ol &<l
F JHKim &5, 2016a).

(AFE 2] o= 849 ¥A BH

7}. Alternaria alternata®) <3 o] L2424 A

g AL SIS gl FaW FolA BEEo] A ZAEAE ZFUAN 8 A
FEoA T Eo] M =4 YEY I 12053 oA o] HASR ] u =
A2H e BfHo=w BAstr] Y8l 1270e] steekA|d it AdWekard g S sl
A3} Iminoctadin tris-albesilate WP, Iprodion WP, Tebuconazole WP, Difenoconazole WPl
ate] 723 eSS YeERiATHTable 3). 71 5 7190l 529 382kA= Iminoctadin
tris-albesilate WP, Iprodion WP, Tebuconazole WP=Z 7|9 A FEW 3 Al IFo|y, 31
W Ao FE55 ok g AR S TEs WASH] e AAFEE TG AYFF o
Hoo9 Fay dA A7)l 69 Ab<edl Iminoctadin  tris-albesilate WP, Iprodion WP,
Tebuconazole WPSFA S 13] Axsly BXE AFH WAdHe HUAozHE RI3A o
g A2 Es R HAE 5 ok

2 il
RO/

o Mo e

Table 3. Control efficiencies of fungicides against black rot of kiwiberry

Funeicides Formulation Applied Sensitivity
= (a.1. %) concentration (ppm) -

Iminoctadine tris-albesilate WP™ (40) 1.000 +++""
Fluazinam WP (50) 500 +
Propineb WP (70) 2.000 ++
Benomyl WP (50) 650 -
Ipredione WP (50) 850 At
Thiophanate-methyl WP (70) 1,000 -
Tebuconazole WD (25) 1.000 +++
Mancozeb WP (75) 2.000 ++
Dithianon WP (75) 1.000 -
Fenarimol EC (12.5) 300 ++
Difenoconazole SC (10) 500 A
IIexaconazole SC (2) 500 ++

*WP: Wettable powder, SC: Suspension concentrate, EC: Emulsifiable concentrate.
**+ Weakly sensitive, ++: Moderately sensitive, +++: Highly sensitive, _: Insensitive.
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. Uncinula actinidiaedl 213 3719 A

2k, thr, ~7|Y O™, 2250 diste] N8A A A Q] FE50.3%), #-3(1,000H)),
F3-00.3%)+- 31, OOOHH) o] F At A}t 3}8okA| o] ZEUXEEEA2ERZN ¢
BFTEA e E AR IS FAY vuste] HAEAE v AR, VA FF
et SR A EAE v e Al UERgt o SEokA] o] 2R XEEFZALERN]
A4F3lA Ay T HAEFAE 88.8%=2 7 =A JEbgTh 38800.3%) A7 WA
a3 81.9%, 11,0008 A 2] 79 WA &= 77.0%, FF-70.3%)+7+3(1,00080) A 2] 72
WA EE 70.3%2 ZAE A=Y G350.3%)A 2 7Y A EdE 3eekA AT ”*Xﬂ
aio WaEZd A=W AAHJ] FHH AEAZHA FHES aHINRE
0.3%)% 3A7FF9 9 %2 S59EHEE 109 HFo =2 Axs)
A& 4 JtHTable 4).

2

Table 4. Control effect of agricultural materials and fungicides against powdery mildew of kiwiberry

Control value (%)

Treatments Mansu Skinny Haeyeon Chiak Average
green
Egg yolk oil (0.3%) 81.0 83.3 81.3 81.8 81.9
Sulfur 76.2 75.0 75.0 77.0 77.0
1 (o)

Egg yolk oil (0.3%) 66.7 66.7 75.0 72.7 70.3
+Sulfur

Soda 52.4 50.0 43.8 63.6 52.5
Fungicide 85.2 91.7 87.5 90.9 88.8
Untreatment - - - - -

t}. Pestalotiopsis biciliad] 213 AFHH WA
gy RS o7+ Aol sty 227012 spstekA o sl #AIYAGA &S
ZAFgE A3 Benomyl WP, Fludioxonil SCell tiste] ®rAl €371 =4 YeErt. Benomy WP

= Aoy ASAZ 52509 9o} Fludioxonil SCE SEF o] A oy o A4l
o]y =HA| 9FA| 21 Boscalid- Fludioxonil SC7F 5& %o 17] 01] SR A A S FA 5}
7] 9l35le] Benomy WP} Boscalid Fludioxonil SCE +E¢5 3 6¥4<-REH 10¢3t40=
DWEAZA @ oz AT = JqtiTable 5). gl AFHH| tsiAs 3H 52 A
E 9508 4xIPs A BAEAE AT F gloen 53] vt o AvpEd 12
Az Al7lde AFHEe 8] Wl NS s e WA Ed= AT + o 1
U XA A o5 J|EZS 3eerAet 4 Azt fdFo] FANAE
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Table 5. Sensitivity of fungicides on the growth of the pathogens on potato dextrose agar

Sensitivity
Fungicides Phomopsis Glomerella — Alfernaria  Pestalotiopsis

Sp. cingulata alternata bicilia
Bitertanol WP - -

Difenoconazole WP - - - _
Azoxystrobin SC - et - +
Polyoxin B WP - - - _
Pyrimethanil SC - - - _
Tebuconazole EC - - - -
Mancozeb WP - - - -
Trifloxystrobin SC - - - -
Thiophanate-methyl WP - - - -
Cyprodinil WG - - - _
Propineb WP - - - _
Benomyl WP + . - +4+
Myclobutanil WP - - - _
Streptomycin WP - - - -
Triflumizole WP - - - _
Iprodione WP - - - _
Flugquinconazole SC - - - _
Dithianon SC - - - _
Hexaconazole SC - - - -
Metconazole SC - - - -

Fludioxonil SC + ++ +HH +H

Pyraclostrobin SC - + - +

“EC : Emulsifiable concentrate, SC : Suspension concentrate, WG : Water dispersible
granule, WP : Wettable powder

Symbols : +++highly sensitive, ++moderately sensitive ,+weakly sensitive, -;insensitive.

2}. Botryosphaeria dothidead) €% HAFEH WA
T #u7h gFaL Al HoftRE A dFQl AAFF
2 oy AZ7E gA Hee FAJNSRE £
7F EA Ze s~ o g FGulrt Ko Eojrte
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Qot. AT SPFL AF F o] pdL oy Aol ol 4 AFREH 7Y
wAbo]l methed ZIzkl gl AAY BHA SelM AHE EHEAIL whl
s masEA dujo] ZES Yok Ty A% Fol Y oy dvje A4=st E2
EE Wold SRAAE FAREEEe]l FELAFHED Ao £ F A R &
% F%o] o] fojd u] FATSYS Yotk thy FEol weh FUATSP WYL
ol7b weu] FAl selA ¥ 80% ol LAEE ASE o] ehARAlzt Bas
Cohebd BARERel deHom BAsE Frdes FUTEY PAGARZ F25 o
J= Thiophanate-methyl WP, Benomyl WP, Iminoctadine tris-albesilate WP&<2 <l&+&

B 109 (HH 02 3-53 Wae}l AEste glo] vy st
AFEYFe ARAG} HFA ol FESIL FHA el A9 A7k A7 1)

Xﬂﬂ 1 g s e 47 wed 29 A4 4344 94 H4%
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Table 6. Control effect of agricultural material against postharvest fruit rot on four kiwiberry
cultivars.

Control value (%)

Cultivar Bagging
with fruit stalks without fruit stalks
Chiak 70.7 87.6
Haeyeon 73.8 80.0
Mansu 75.0 83.9
Skinny green 73.3 79.4

ul. Colletotrichum nymphaeaed 913 ©-449 =)

B 2016\ 79 T A FGAA QA F st 8% A AA A
=2 fﬂ- AE T@o7t TAHEAJY. v AL=RY EoE @B 12719 24 %
AefAz  FFH Ae sefAldl st AuelA  tiAMiFste] g A3
Tebuconazole SC, Benomyl WP, Pyraclostrobin WP, Azoxystrobin - difenoconazole SC,
Dithianon - metconazole WP7} &34 o]l i (Fig. 14) A 719 552 °k21]‘— Benomyl
WP Hholl ¢lou 3% Tebuconazole SC7F 552 o AHolt) By 5}
Ayt Aupdol AAHd A= HATe Fhr|ibEoe] =i Js)E ?—7] o o] %
<= Benomyl WP4 Tebuconazole SC—% %Ei —‘? % ]/l—rﬂi ’“63 Bl ]
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gt ] oA ESE AFHSI ESFW AIAF(Bacillus £)& Ee-Adste] &344
< F A7 AR BIAFS AT F Aen Add AIAFES o Ful &3t
TAAARE T3 dFFE 7heAdES HUME A olthFig. 15.

Fig. 14. Inhibitory effects on the mycelial growth of Colletotrichum nymphaeae by five
fungicides on potato dextrose agar.

C: Untreated control, 1: Tebuconazole, 2: Benomyl, 3: Pyraclostrobin, 4: Azoxystrobin - difenoconazole,
5: Dithianon - metconazole.

Fig. 15. Inhibitory effects on the mycelial growth of Colletotrichum nymphaeae by several
antagonistic bacteria. C: Untreated control, Bl: Bacillus sp., 1: SM18, 2: SM42, 3. SM56, 4:
SM84, 5: HYO12, 6: HYO16, 7: HYO27, 8: HYO42, 9: HYO45, 10: HYO 46, 11: HYO55, 12:
HYO50, 13:HYO59.

v}, Pseudomonas syringae pv. actinidiaed] 213F # % WA

o AFES 927+ Psave olv] o /9 biovarrt RuELS BHEF vl-g- Wolrp Als)

I AMAIFeR AZte FsE st WY S=(Chapman &, 2012; Fujikawa and

Sawada, 2016; Sawada &, 2014) o3 3% A Az} AT YFA|7|HA w3
g TYsde W o AYHEES SRR YAY & U

D AL =
ol AdEe LA

Al WASEZ17E oA 7] 2ol axtxo s WAlsty] fsiA 714
A BAE A= T

=
=3 FA Copper hydroxide WG<} Copper sulfate basic WP, &
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A A= Oxytetracyclinesstreptomycin sulfate WP, Oxytetracyclinesstreptomycin sulfate SG,
Streptomycin-validamycin-A WP, sA¢} &AA A= Copper oxychloridekasugamycin WP
£ 34 steRH 109314 3~53] AxeA AYHES FF5o] JrKTable 7).

Table 7. Bactericides registered for the control of bacterial canker of kiwifruit in Korea

Bactericides Dosage Spray time and interval Option for safe use
Oxytetracycline: Spray up to 4 times at 10-day- :
streptomycin sulfate 13g/20L intervals from late March to the %g?g}leuﬁlgrlvgét days
WP end of flowering stage

Oxytetracycline- Spray up to 4 times
streptomycin sulfate 13.4g/20L.  at 10-day-intervals ?ﬁrv%ﬂtr)lefore
SG from laté March g

Spray up to 5 times

Streptomycin- _aF
validamycin-A WP 10g/20L Ie:lrtorlno 1g?g ﬁ/r[g?é\{als

Spray until 7 days
before harvest

Spray up to 3 times
at 10-day-intervals
from late March

Spray before the end

Copper oxychloride- 20g/20L of flowering stage

kasugamycin WP

Spray at 10-day-intervals from late

%E(l)spige{v;ulfate 20g/20L Is\élgg%h to the end of flowering -
. Spray at 10-day-intervals from late
%(%)per hydroxide 20g/20L March to the end of flowering -

stage

"WP; Wettable powder, SG; Water soluble granule, WG; Water dispersible granule.

2) FFAL
XA Streptomycin SL 200 ppm §4-& 7191y S~ (canopy) 1 mig 200~300 ml *
T FYde o HE dEEY FASNA BAl UEA ¥S WE ¢ YAEAE
LR T
T o A= F1FFAME Streptomycin SLo] A 5] 2]
4471 F 200 ppm TR ATdEs FY94 F30
S8 FUFALS AS w AGH o] FHH |
Al ‘Ril’/}(Koh 5, 1996).
Streptomycin WP tjAle]l Oxytetracyclinesstreptomycin sulfate SG& A}g3sle] X 717}
S FE AR 5 mm AE, Aol 1~2 anE FHE E£o] 9 4 Lo dAE F1HE 520
em Folo FAWFOoRE ZhZp 2LF FAStH HEH AsEHRE FUstE & AohFig
16)(Koh -&, 1996).

nEe A uE gx
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BAH A

s oh) Faw ARAWAR sehser e, Fagel A
PAAAL, 2l A kA AT
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o B 9 9] 7154

WA 71 = N

1}- Al

4 2AYA, ) A
5 2 St A E4NS 12 Y

=43 7heF A

(A3 1]
7 AYEAE AE I H3A
E. 1L 7199 & HAH=2

FEE FH

oel B B S99 S8 BT AFE
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N

Total phenolic content (mg
galic acka equivalents/100 g

Tolal flavonoid content
(Mg catechin

Antioxidant capacity
(mg vitamin C equivalentss100 g fresn weignt)

fresh weight) equivalents/100 g fresh ABTSY DFPH=
weight)
Wi PAEOH Flesh Skin Flesn Skin Flesh Skin Flesh Skan
extraction
HW 209 B8 1=4 3 Z60 5212 6 21 720 78 147 125 8 105 524 09 B36 0226 1% 81 521 & 316 3214 37
HW 309 BG 222 1% 437 72356 0% 9920 0F 3156 226 4 120 128 0% B15. 010 19+ 90 622 & ATE 210 20
HW 0% 7O 0x4 6" 535 8251 20 1,020 7" 275 0x4.95 106 611 0 O70. 0250 2 B0 337 550 0x15 4
HW 809 76 825 4" 511 6235 1 4230 .6m 273 027 2" 109 1+15 897 1018 0108 3% 7B 623 O 450 82102 6=
HW 100% 75 420 9" 373 812 2% 19.921.1% 205.526.7" 96 S212 47 TS0 0x30 .45 79.8x0 71 ECEREES TR T
1G 20% 100 0x3 5> 583 2x0.6° A6 622 87 218.0z4.4' 124 521 5% G900 1£267.6 o7 .7x1.4" 385 2x52. 1~
IG 40% 104 222 5= 550 2x34. 70> TAL089 280 427 o 120624 &5 926 525 49 109022 0% 5703419~
G G0% 141 720 9% D44 T255. 7T+ & 520 8~ 325 428 819 180.8x74.1% T118.6:180.7'% 126.522.5° 0BT 5220.87
JG 80% 195 0224 6= 704 5109 2= 10 Gx0 2 a12 4x23 8% 131 0212 3 1290 621351 6% 97 Dx12 17 705 B=12 &°
JG 100% T14. 7261 525 5251.2 20.8x1.18 266.9£10.7" 127 621" 928 02173 7o 107 422 a8 511.5245 5%
HG 20% 118.326.0° 430 0£86 6% 240107 2219213 129223 0% 620 5233 9 99 1x.1.8" 308 2210 40
HG 40% 100 2+1 5= 500 5222 1% 4 7=107 ZG7 722 20 1385 0xa o O30 6227 2o 112 0=3 0% GO0 3+20 79"
HG 60% 121 9x0 7= 681 B27 5 5 2+0 67 354 82907 1435 0xd 65 1166 1260 1% 118 121.6° 703 0299 15
HG 80% 112.626.9%% 504 6284 3% T.5x1.5% 2904 17 .5g" 133.620 35 054.2220 40~ 114 .62 1+ B37.6x57. 0"
HG 100% 108 8+2 9% ATE AxT2 T 13.8x1.6° 231 026 41 128 028 0% T30 2222 18 112 4z2 5% 40T 626 1%
HH 20% 14 123 8= 1538 0210 29 AZ 3215 72 0266 O° 148 5125 59 2300 098 4° 111 721 30 1505 5212 1%
HH 40% 150.7£0.7® 1554 2£38 7= 50.6x1.2° 1165 .6x32.0° 202.0x13 5% 2681.6x87.0° 150.9=1.8° 1915 4249 .8°
HH 60% 176 7=z as 1673 658 2= ©1.90=1 8% 1362 =42 5° 237 327 5% 3245 3x90 1° 173 0=a 2= 2202255 0°
HH 807 151 2224 7 1739 42159 45 49.521.6° 1260 1=11 1° 176 426 7° 3349 5236 74 133.622 5° 2191 0279 1°
HiH 100% 149 56 2° 1542 6234 7= 55.621.0° 11688 .5215.6° A7B.T212.7= 3068 3213065 153 426.65 1824 327577

2. 2-AZING-Dis(3-ethylbenzothazoine-6-sulfonic acid) radical scavenging assay

22, 2-Diphenyl-1-picryihydrazyl radical scavenging assay
HW, Hayward, G, Jecy Gold, HG, Haegeum, and HH, Haehyang
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o E4E4d EF3: HPLC 2 LCMS/MSE o] &% 7IsAA-ES AT 4 = ARA
78

i

3 2. vk, Ao, w2 HPLC 24 =3

0 5%
Condition
10 20%
Column: Pronto SIL HPLC Column
Injection volume: 50 L 32 30%
Mobile phase A: DDW (0.1% Formic acid) 42 399
Mobile phase B: ACN ( 0.1% Formic acid) -
47 70%
60 85%

g

: i : T
ﬂ 88 5 ifg,y}vfw f » MM{;¢ ol ;uﬁ »A/\/\/\ jﬁj&ﬂﬁ/‘&ﬂ o S

el RN g

a9 4. v, Xk, 9259 HPLC A2 ufEIM(JEZREH U, X9}, #2359
AZvEIR)
(280 nm =A. HEEAIZF 9.5F - 197 Alo] £85)

e

= g8 B by ® . &
O S BE T S ANV AW, =85 A& 5 2 %6 g5 ge 00

2 g gz £
1 s AN A&

= GEE T THE T EE T R EE TR R W

a9 5 wkgE, x¢k gE2Ee] HPLC ZZnfEsl(JZ23E vk, X< o239
AZvfETHD)
(280 nm =A. HFEEA7F 208 - 308 Alo] BIE)
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ot AR A3y 2EHS

%3} A% DCFH-DA, MTT, LDH, trypan blue assay

E: ‘mIAJ E L 8 g 16 {C)
= = =
8 2 8
‘S 100 s mcri,kl\]\L ‘5 100
£ >~ £ £
= = =
E | E J \i E sob
(1] [+ (1]
B 2 <
T , , - , 3 ,
o 500 1000 < 500 7000 2 500 000
Concentration{ug/mL) Concentration{ug/mL) Concentration(ug/mL)
19 6. RAW 264.7 AlZof] tfgk qk(A), X|HB), A0 MExFA A
A /dE PAHNEZE 0|93 in vitro FEE &4 H7HCell cytotoxicity ZA) A BHE,

Aok, g 25 mE AR FErt Folel wet
500 xgmLe] F=7HA=

A ANs 25

7N A A FTHLH 6).

cell viability7} wrol5 <.
RAW 264.7 celle] A& F&FS

C
Sﬂﬁ—t J

@

o

=]
T

[=:]

o

=]
T

'y

=1

=1
T

ra

(=1

=1
T

Oxidative stress (% of contral)
(=}

Oxidative stress (% of control)
Oxidative stress (% of control)

100 500
Concentrations (ug/mL)

100 500
Concentrations (ug/mL)

PR 1050 AAPH 10 50

AAPH 10 50
50 uM

100 500
Concentrations (ug/mL)

50 M 50 uM

" 7. RAW 264.7 A3zl thdk vk(A), X[ HB), A0 AstAEg 2~ ¢35}

n vitro 39% &% H7}2 AAPHE peroxyl radcials @Aste] A3} ~EHAE F2S
a8 A=Y &4+ss(intracellular antioxidant capacity)S ZA3 A3 w4, 29, oy 235
BF ARY FRd oJ&H o2 oxidative stress7} wolx. TH7E Al AJE 5 control thH]

ox1dat1ve stressE 71 Bol AAFHHEH 7).
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ot EF0Y ¥ sALE v - O, AdE, A

Total phenolics o Total flavonoid

3000.00
40.00

2000.00 3000

20.00
1000.00
10.00
00 . . . 000
Al AZ A3 Bl Cl Al AZ A3

DPPHradical scavenging
activity 600.00

mg CGAET
mg CART

=1
[ ]
=1

30000 5
activity

20000

40000
10000
20000 I
Al A2 A3 B1 C1 oo
Al AZ A3

a9 8 g 5Fol wE FdE, FEThE ol I B dtdlks

mg VCEL
mg VCHEL

=
]
{wr]

g+ 5% (Al, A2, A3, Bl, B2)d| Wit Fils F
S

Bl C1

ABTS radical scavenging

Bl
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(M3 2] EFds O i vitro 8984, A4l Ax 34 &4, 9 ZEHY, AZSH
i
7t B3 g9 in vitro AYEA

15000

10000,

(]
8000F
) = 3 1000}
E E enoof E
g g g
© © 4000F
= 2 ® so00f
2000}
o 0 0
0 10 50 100 500 10 50 100 500 [i] 10 50 100 500
LPS - + + + * LPS + + + + LPS - + - + + +
Caoncentrations (ug/mlL) Concentrations {pg/mL) Concentrations (ug/mlL)

1" 9. RAW 264.7 A=z thdk wk=(A), XHB), Ao A& 5 7HIL-6)

01[‘

Interleukin-6 #41& &3 in vitro ¥9= &% H7}E LPS-simulated RAW 264.7 A =]
ThE, 2ok, ol No.2 A2l Al ol 2571 10 pg/iml 359 &S AYsta 55
oEzAH O T MEL Ul ol wel IL-67F == AL Rl AXEA 955

¢3tsl= AARE HATHIE 9.

25000 25000,
. 20000} ek _ 20000}
2 ; :
g 15000¢ ‘g. 2 15000}
"'z? 10000} i “z"‘f 10000}
= = =
50004 ke 5000}
ot o
10 50 100 500 0 0 10 50 100 500
LPS - + + + + + LPS? 1+0 5:‘0 1?0 5_?0 LPS - + .+ * +
Concentrations {ugfml) Concentrations (pg/mL) Concentrations (pg/mlL)

1% 10. RAW 264.7 A=z thek vk(A), XB), sHAC) o HHZA H7HINF-«)

m vitro 3285 H71e] 452 TNF-alpha 43 A], LPS-simulated RAW 264.7 A|3Z o T,
2}, e 25 A Al /H] *“Eé T vx &R AEY s57F wobglel wet
TNF-alpha’} €= AFS &9l 22l A5 A EZQ TNF-alpha SJA|E F3l vk,
Ao H2E 5 ETTHEC] dHF S5 2 e AS ouisdtiadE 10).

é“.:
4
2
‘0,

g

250, 250,
*) a ®) =
200
2 2 150 3
2 F g
§ § 100 ‘E-
S0F 4
[1} 0
0 0 10 50 100 500 0 0 10 50 100 500 d o 0 10 50 100 500
LPS + + + + + LPS + + + + + LPS + + + + +

Concentrations (ug/mlL) Concentrations {ug/mL) Concentrations (ug/mL)

9 11, RAW 264.7 Azl tigk vra(A), = eHB), A A(C) ¢ "4 3 7HNitrite)

n vitro 38 = H7}1H S 2 Nitrite &4 % E3). LPS-simulated RAW 264.7 Aol "k,
et g8 25 AHgA o No.2 100 pg/mL Al5e 234E AYsia Al A& BF 5%
oEHoZ ME FE7} ZolR wel N1tr1te7} FoE= AFTE 2. 59 #AAst=
NO A AAE B3 gVt 985 E52 7HAL AS5S EASATHTE 1D.
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Q
Craf 2}l
200
700
600
200
200
200
- . -

0

10 Brix 15 Brix 10 Brix 13 Brix 10 Brix 15 Brix 10 Brix 15 Brix
Total phenolics Total flavonoids DPFPH ABTS

a9 12, ekl Alzel e FuE, $EHEEE Y 3 dqtstes 2y

thgelel e 10, 15 Brix® A xstd 29 2ZgRyole 3tk @ 3AslsS =43 2
3} 10 Brix 2t} 15 Brixoll Al Atid oz & AL sl d 12).

. 59 WE Y Py &Y
EE75 gelgle] 3Rl hE ATE 7ol o]FIA 54 YUBYYE MwS
5% H2NF ey

% 3 059 2o e Fran 23

16.04.05 16:10 =] (B2 : cfu/ml) 16.04.06 9:30 =t0| (CH2] : cfu/ml)
/2 LB YPD DG18 e i LE YPD DG18
Caf=of A1 2204107 1.38410° - Cef==at A1 2200107 1.36%10° %
Cief==e A2 820°107  2.0°10 - Cief==of A2 182°10°  244%10° -
CHef==2t A3 = - - Cef<=0f A3 20%10 2200107 -
Cief==of B1 176°10°  7.76%10° - Ciaj<-0t B1 164410°  7.64%10° -
Cef==at C1 2764107 2122%10° - RS 592°10°  2.118+10° g
Al - - 3 =l 5 i &

16.04.07 10:00 =0l (THY : cfu/ml)

pusibin oo LB YPD DG18
Chf==at A1 2607107 132%10° -
Chef==0f A2 8.16%10°  7.26%10° =
Chef==0t A3 6.0*10  2.60%10° -
Chef==0t B1 166%10°  7.76%10° =
Chef==2 C1 6.16%10°  2.08*10° -

s - - -
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3 49 AAF WY L 27 TA AL

CHeflof AL (21: LB/ 2 Chefi=of A3 (2l : LB/ @ : Chefl=2 C1 (21 : LB/ @ :
) YPD) YPD)

-

I

Clefs=24 A2 (21 : LB/ < : Cief4-ol B1 (2 : LB/ @ : D :
YPD) YPD) e (&l : 1B/ @ : YPD)

r 5

& sl

ot

5 AT A3E Tesdo] AYHes b we A
w7} Qe AL BASATHLY 13).
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= 33
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-
[=
o

80

60

40

20

ABTS radical scavenging activity
(mg vitamin C equiv./L of sap)

DPPH radical scavenging activity
(mg vitamin C equiv./L of sap)

== ] L]
4] Q 4]
=] =] =]
o o [=]
1 1

1000 +

500

(mg vitamin C equiv./L of sap)
2

Oxygen radical absorbance capacity

a9 15 gl AFH A7) 2 B so) Wl wE gatsl A3
o}

g 2 A7l B BT mE ks FAe ¥IE SAHT A=
E} trefjH o] AFH Al7o| mE Akst B ABTS%‘% o]-&3 Z4 Al ¢ 10% AfolE
9o, DPPHH S o] 83 ZA A= ¢F 15% 2to]E elstgth skA5F ORACHS o] &

e& Fass 24 At A AV = Tl so04 o B FaE F4 U
B AsE Bolsn. chlsols naewd o 94 BAe Was 4o 44
3 gelsole] RE A@yola kst BAo] gasts AFe Urhiel, Hesde] na
exsl MR 2o ¥ 9 303 A6 FFL F= AL FAFYHLY 15).
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[(NE 3] EFds o inn vivo BEEA, o 94 AF AL £ B, F988
NAE N
7}. Balb/c mouse primary macrophage, splenocyte % Raw 264.7 cell line &&

(A) - (Control (B) - Control
Rlﬁ - 200 mg'ke - 200 mgkg
i} ~h =
X - 1,000 mgkg 2L jo0k = 1,000 mg'ke
E 24 2 A
= 3
= )
= 59 i
o T st
A 20 =
18 1 1 L ol— 1 ! 1 1 1 1
1 5 8 12 15 19 22 26 1 3 7 10 14 17 21
Time (Days) Time (Days)

29 16 HETEIESS AT @ BALB/C whese] AFWSAS ARTABE] W3
%4 2z

AWM= Fol 551,000 mg/kg groupoll A= oz t& 5 groupol ®ls| 2
UEREA| 9 control 7 200 mg/kg groupell A& A2 Fold e AFHste #EEHA &
ol ¥4 F% 1,000 mg/kg groupe] # EFAE AHSHE ©E F groupdl HlE FFA
2 =7

_]

o2 ARE. O FAd g FF FE2A BATFAA ARTFA L Wl A
Bl 10¥ Abo] 200 mg/kg group °lAE =7}l 10 g
gl 16).

14 Abo] =A #Hashs A

=
N

[o o
Kt 4z ro rr

=t
=

b =2 o
= =) -]

Cell proliferation
{(Absorbance at 490 nm)

=

[

O Control 200 1,000
anti-CD3 mAb (2 ug/mL)

Concentration (mg/kg)

o EE3 BALBlc vl WANE 2%

[
o
S
rEl
N
o

AN

4 2

BALB/c m}$-229] v]AAM|E Z=2]
Ho 50% =2 $4%< WEY
ol WEtUA &kt d™ 17).

5 SA 43 anti-CD3 mAb A 2]+ groupoll A+ negative
2AA 9 control, 200 mg/kg, 1000 mg/kg FolAE FoF =}
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1}. Flowcytometer ©]-8& biomarkers #49: CD8 cytotoxic T cell, CD4 helper T cell, CD3 T

cell, CD19 B cell

Control

200 g kg

1 AKH g kg

(A

CDAPE

i . (5]

g
2

™
&

CDLY (%o Galeid)

L&

Camtrel 200

Concenir ation {(mzks)

Contrl

L}

200 mg kg

Cantrel

] Lo

Concentration {ms ka)

L0 e kg

(I

CIH PE

©

CIM (Vo Gl

1000

Conirel
Concentration {m= 'kz}

bl

Control

Concentration {mz k)

1 A gy kg

-

Cootrol 200

Conrentration {ms kg)

a4 18

1?_]__

w i
CDilb FITC

(=% @
= -
E &4
& ¢
= z
= g2
= -
3 o

1,000

SThel E% 5} BALB/C w1929 W
CD11be] 4% 2

Contral

200

1,000

Conceniration {mg'kg)
ol A= WHAZ CD4, CD8, CD19%}

ol
%4 An
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FL

T-lymphocyte¢} B-lymphocyte &24%5& &<l 37 93t 27 W E<] CD3%k CD199]
=258 =AHZAF control, AT+ES H% 200 mg/kg, 1,000 mg/kg wollA ZHz: 44.7%,
45.7%, 44.66%<} 38.1%, 38.2%, 37.3% = &=3F 94 =Aol= YelRA] AUTtHTH 16).
CD4 helper T cell ¥} cytotoxic CD8 Tcell®] F4l52S ZA 23} control, A75Fo &% 200
mg/kg 3} 1,000 mg/kg group oAl Z+Zy 14.4%, 13.2%, and 13.0% 2 27.4%, 28.0%, and
214% =2 553t 94 Aol= YEFYA L (1EH 18).

Regulatory T cells®] #3}2 zd3sl= CD11b3} NK cell 5 o8 cells o] = CD49%bp =
3 FS =43 A3 control, %% 200 mg/kg, and 1,000 mg/kg oA Z+2t 3.2%, 3.2%,
and 3.3% % 3.4%, 3.5%, and 3.8% Z T3t Fo& Aole= YEUA] gttt

2.17%| 56.950
¢ o 80 (B) a n
- E a
60
rh .
> 40f

\Inrmal Control

59.71% 55.38% 20k
b
Normal Control 200 1.000
’ : anti-CD3 mAb (2 pg/mL)

(A)

CD69 PE

CD&O (% Gated)

(:l)(i”l'l'.

200 mg/ kg ’ 1 000 mg/ Ln

L M@

Normal Coutro}

Concentration (mg/kg)

CD86 (% Gated)

Normal Control 200 1.000
LPS (100 ng/mL)

Concentration (mg/kg)

09 19, FAZEF BAPS ol g3t W the) FEI BALB/C PR HIAA Zo] gl
CD69¢} CD869] = =748 A

T cell activation marker¢! CD69S flow cytometryS Ab&3le] WS =423} normal
TE 22% oZ vEygon vty S ATES @ F= 200 mg/kg, 1,000 mgkg T
& 77 59.7%, 55.4%°.2 UEFF S ™ control i 56.9%3} Tr424 Zpol = YEMRA] &S
X]UP anti-CD3 mAbZE *]g] oA+ normal + Rt} oF 288 A= ¢ =4 @& 7,&
el & = AAKH 19).

FAAAAE FAEAR] CD862] T HFS =4 3+ A3 normal, control, 200 mg/kg, 1,000
mg/kg groupoll A= 27 29.8%, 45.7%, 37.3%, and 55.2% percentagesE UEFH. ol=
control, 200 mg/kg, 1,000mg/kg group®| normal groupX ot} Z+zt 33.2%, 22.3%, 45.4% T
F7H A2 Yehd AS gl

filo QE

Jﬂ‘l
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ot
A
o

o}, J¥EA #H biomarkers £4: NF-kB, TNF- e, INF-y, IL-4, IL-6, [L-12, 5

500 800F
(4 a (B)

TNF-a. (pg/mL)
[}
1L-6 (pg/mL)

) Control 200 1.000
LPS (100 ng/mL)

{-) ontro

LPS (100 ng/mL)
Concentration (mg/kg)

Concentration (mg/kg)

a9 20 g ES 22 A FF 37} lipopolysaccharide (LPS)E 935S =3+ BALB/C
mh-9- 2~ HI A Z 9] cytokine HHl5 =4 A

pro-inflammatory cytokine ¢! Tumor necrosis factor-alpha (TNF-¢) #8052 =44
ATES % 200 mg/kg groupS control group BTk ¢F 19% A= AAE RO = Ve
control group3} 1,000 mg/kg groupS 92 xtol= YERGA FdTHE 20).
[L-68Y5S 447 A7%F9 % 200 mgkg 3 1,000 mg/kge control ol W3l z+-zt
31%, 26% <A 3= Ao E UEFRTH

1500F a

4o0f L
(A a 2000 © =
3 300 3 1500+ &
g E = 1000
= = ]
2 200 = 1000F =
ol “ ¥
£ = = s00r
= s00F =]
= 100F 500
0 ¢ 0
- Control 200 1.000 . ., ) Control 200 1,000
S T Wr— aﬂg atoh mm‘t:b @ ‘*gq{mm anti-CD3 mAb (2 pg/mL)
= 2 g/ ko -
= 3mAbQ pg/ul) oncentration (mg/ke) Concentration (mg/kg)

Concentration (mg/kg)
a9 21 g Es 29 F 7597 anti-CD3 mAbE BALB/c vl-$-22 BIAA 0| A=
ANAHE W F55+= IFN-y, IL-2 ¢} IL-4 cytokine #¥Hl's 4 22

"

CD4 helper ThlelA ®BIE= cytokine IFN-y EHl% =343 AFFS $%1,000 mg/kg
group®ll A= control groupel ™ H|9% AA|3tH 200 mg/kg X 29% <A }% o g ek
Pre=g
Anti-CD3 mAb 48A]1ZF &<t A st IL-2 #Hl5S& 423 npzi7A 2 5% 1,000 mg/kg
group®ll 4 control group®l ©™H]|54% A 200 mg/kg group tiB] 73% At AR
YEPSTHIE 2D).
CD4 helper Th2elA HEH|E+= cytokine IL-4 EH%S =323 w2 % 1,000 mg/kg,
and 200 mg/kg groupol| A= control groupell tivl Z+z; 25%, 37% © Bo] J7}sh= HAS=E
UEFS T
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2t @3dx =79 W3 wE FdE 2 FESHEOE FF I SA

2!
N
u}
o
e
rfo
i
BN
Y
filo
L
o
e
1
of
e
B
u)
R
N
oK
e
Lo
=
bt

Color value

Temperature (C)

L a b
Fresh fruit 52.82 £ 0.08d -10.51 £ 0.16d 44.57 £ 0.09a
35 62.05 £ 0.71b 0.37 = 0.24c 32.45 £ 1.25¢
50 64.38 £ 1.50a 0.97 £ 0.30b 32.83 £ 1.13¢
70 57.13% 0.60c 3.60 £ 0.50a 36.70 £ 0.75b

(35C, 50C, ¥ 70C Mo W= £ o] &3}
4% Ao E 1L % 2tk 9ES Jehie L @3 A4ES Jehis a ghe Aol
4 ol Uebgth FASE UEiE b ge AselA g ) vesod, dax

g o =R a ghe 9EAE AU A9 wolAs

g 39S W ol A%e Yeiy
2 nel AFAx WY b

o
=
o ATy} dolxy, AL "= AL

i

2

Bloon 2

o
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250
a
g 20 £ 63.5% ZHA
H £s
g+ S
S @ 1501 a2 b
it ; =
55 10 E s% (22
52 : E
L [
i 35 35
Drying temperature(T) Drying temperature(C)
a9 23 €= A 93 Az Ay E4 g ws
g Az 7tEES Ax A E3F0x AYE A% A9gA ‘35—4 HItE 4% 23
= @ FEonwols gFe 44 e5st moldel me Gl BAIE AL I
= ATt FHE e dFAx 2571 70CY ) o) e 39% TASS B
o, FERLoE FHFL dFAX 2571 70CY W Aol /5 FRT; 63.5%2]
AES R FHE FFEY FZgHolE o] dFAx FIAFE ¢ Hol] ueS
o]&

o dEAE 249 W e FASBAY WS =

8) z )
a

8

. 23% 2+

¥

-
o
e
Sl

g

(mg VCEM0D g FW)
-
2

ABTS radical scavenging activity
DPPH radical scavenging activity
(mg VCENODO g FW)

(mg VCE/M00 g FW)

8

Oxygen radical absorbance capaci

i o . o
Fresh kivi 35 50 70 Fresh kiwi 35 50 0 Fresh kiwi 35 50 70

Drying temperature(%) Drying temperature(C) Drying temperature(T)

Oy 24 EFAx APl o7 Adxviee ity W

=~

o) Az FEEE Az A 280z AP AW Fus BHo WRE o e
o] g3fo Z4algith. ABISH, DPPHY, 2 ORACH & ol43ld 4FAz Az A% o
2 FEGRO|E P ES =

7}

=3 L = % o % o,
G5 gskst GA4o] FasteE As f‘—%"’d%’r F AAHY 24). E3) 944
o 11321;- s

T 0}‘}1‘
i
F

o

= 1%&@1 E‘rﬂ Ax 7bsE Ax A 70T A

o 4PANE B3 IFAZ W2 Az
T FAS FUSA HW Ase] WHE AT A WS Bol Yojutx, Y BE
E4 HEe] £4% 12U 4 BH ARPL HAY F YU ol 4PA
g vigos % ool AFE Ax A HAY dAY =42 APt AxAN HFE
EAe PN 5 U2 o= AR
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v @¥0x AR FHE, FETEREOE FF 3 IS A9 FHBA

(A) M - ABTS (r*=0.988)
& DPPH (r’=0.976)

| * ORAC (r"=0.529)|

1000,

‘PI]I] 120 140 160 180 200

Total phenolics
(mg GAE/100 g FW)

Antioxidant capacity
(mg VCEMO0 g FW)

1000
(B) % & ABTS (r2=0.994)
800} & DPPH (r’=0.968)

A [ % ORAC (r"=0.469) |

400}

I:Illl 10 20 30 40 50

Total flavonoids
(mg CE/100 g FW)

Antioxidant capacity
{mg VCE/M00 g FW)

a9 25 EFAx AR FHE, FESE 0L &, B ks FA o] FadA

g A VhEES AlxE A 5% AEE A% FHs 9 FEeR ol a3y ABTS

H DPPHHY, ¥ ORACHo=Z = o} A (correlation coeffieient, R2)th-&

I 2o, FHE Y 9 FEZRolt a2 ABTSWH, % DPPHWHAA ORACHol| H3j
[e]

FHAORE g2 FBVBAE ML S AT 5 AJAHTH 25).

oxl
s
ot
(2
o
o
oX,
Lo
o
rd
)
¥
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AL AYEAHEZR FF3: HPLC € LC/MS/MSE o] L3 75sA R AA/AF B4 E A
BEAE AF

Peal 1

S L " -

e BT

]

713 26. HPLC B4y o2 vketle] #5 ethyl acetate B850 9= 32 phenolic FAI R4 A}

¥ 2. HPLC B4y o2 vkt}e) Z3 ethyl acetate B8 Eo) Q= 32 phenolic AR Az}

Retention time Retention time Concentration
Peak Phenolics in sample of standard (mg/100 g fresh
(min) (min) weight)
1 Quercetin-3-glucoside ~ 37.02 £ 0.01*  37.02 + 0.01* 3.82 + 0.07
2 Rutin 35.77 + 0.00°  35.80 + 0.00° 1.25 + 0.02

T o] FF ethyl acetate 8= AT 23 majorpeak <IPeak 1 2 retention
time 37.098=Zquercetin-3-glucosideZ &2l HAAomw Az E443} 1.23 mg/100 g kiwifruits
o] &<2l¥ Peak 2 += retention time 35.793 min Zrutin & &<l FHYow wlIArIA=Z AT
BAAT 382 mg/l100 g kiwifruits ©] 1= YTHIY 26).
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of. 71915 =8 A=3T3

s st =
Step 1. 7| 2| E& 22l FH= XIE2C|

Step 2. 30%6 & =F + 0.5%6 citric acid + 0.5%% ascorbic acidE= 1 L.e| 20| =S
Step 3. 2= 20| 7|9 slice= W= == 10=27F 22 OICE (AXF ZFSD

Step 4. E=E 7|0 7| 2|EF E© = = scaler&= O| &5l scaling

Step 5. 2= 20 =2 S7|& 830 10272 JFE 2XF PFED

Step 6. Deep freezerdH| A4 30827 FH = O=F1 20| =2t
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A=F

1 = +30% 85

2 = +30% G5 + 0.3% citric acid + 0.3% ascorbic acid
3 15 S=F 97|
4 TR STZE GV
5 IR B HIA
6 AT SEF %I~
e o :
pH 3} A10E T Hat @riy
& 30
2 g
¢} 13 2 3 2 5 6 o 1 2 3 4 ] 6
AlE HE DL Analysis condition
1 Hayward 443} ;
e St X-head speed: 200 mm/min
2 1=R BET A7
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