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Development and commercialization of Korean gold and
ereen kiwifruit with good flavor and size
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AFNLe] BA P LA

Aoh&l (Actinidia deliciosa Planch or Actinidia chinensis)~ T2} U-5-F}(Actinidiaceae) Thej
sl Sak WEA Gsen Bolaobt AaKolth S gL AAHeR
665 °] dfoll A FchAGol] AA gl £Xetal Jdow thFEY Fo AAAE FHolH
(Liang, 1983; Huang 5, 2003). $-&utel= oial, Zickel, Aok, dokel 5 4% 2959]
BI¥3 e Aoz Huxa Qul AAFO=Z 7V 5943 & Actinidia delicidosa, Actinida
chinensis, Actinidia arquta®]THKim &, 1997).

THE 19709 FHA=ZRE FAF FF (Hayward; slo]9=)o] == 7] A2
olgff MG A, AFZolA F=E AuiEI Jotk. A 2,700 F7Fel A 1,025ha”l A HY
Ha glom HAo] 506ha® 7HE Wil o] A, AFE wolth mulle] Azt Aoy
AHlEFE 9F 45000=~50,000:= TEo|™, o]F = AAFFS o 8,000:=~15,000F H Lo
B eAE AFA FQekn Ak mebd Z gokd AWEs goe g e 0
i & F v Fo3 FAFOEE Ikl st FEA 717 widl mAEAE,
Aot B st FA1717F 2 rl=m(R e EYol) Folth

SHelM 2HEE Fod F52 tiEEe] 2979 seld otk AR o] ™
Foheg R Almto] Hu GEr) Eol An|7t 53 F=7)9(Hortl6A; SEI169]0])7} F2
A=A 7| - A AEE] o (Patterson 5, 2003; Martin, 2002; Martin, 2006) = ujell 4= = a1
Noew, H wHASAL FET]9] FUEFS 10,0000 =l o]23 Atk T=71919 FH=
o] A, o]do], =okat So E3] A7Vl v AR Ygta o, oA FAe Aluta
ko] A-3 2315 SV 7€ AEALAS VIS @uks OS5 dsste 7S E2 ukya
A= AS HoAFEn

gk, 200897

RE FAAE AxzelAde S ol AZERE AF0E Sy
!

S8l AFE Ache) AuE7be oF 105ha WA B AT A
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HEEdATAE, FlEFE SolAe 109 A AFH o 7HA 29719 55 S35

E7tel EEsler Jo(Kim &, 1999; Jo &, 2007, Kwack &, 2007; Kwack &, 2008).

o

Ao a7, AAEE, dees, '2ES T =719 FFE F4(Kim 5, 2003;

Jo &, 2007; Kwack -5, 2009)3te] w7}ol] BEaslal flo 's5’0] ¢F 204 ha a5l U+

g, Aok FTAA 2= HXZQ1 JAlRlstet FaA=z A7t A7F Fohel o] FH=H,
EUSH FTARtOl= k=3t AAMAI 717 A8tk olHfg(Fd ok Ad=4) 5 3 ot
FHol A A= vy T3 AA H Foel) A=l oyt T Aok Aot
7bEARZE ol g A7IE wAger Hln dAA Fe] Foke) /AEEESS 1009

o

FHEE 2 2979 5ol o2t Aoz FeAw Uk weby T4 AU A7
S=at Aokeier A ARAE TSP AgSHAA T HEsE GF
DEAD Bk FES WSl ko] £7) Fl RFY Bast dvh =G )94
WE A7k ARSTAY @ S gohl ATE FAsH ook FEA9 AusrtEd]
B3 Ao AAR Aol 5T Ao Ferwh

B oATE 9% B2 2 0 Fods 24T F 9D dFE 2uAFY A2E £
429 914 ARsE AF gt #4 2= 2 959 19 Fge 2L 5493, F)
$48 Z= Frhle £3H7, 499 79 59 1FL FFYL & L 53 F v
el B AFH 1% AAE FPRLA AU
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SUMMARY

1. Selection of distintive Korean gold and green kiwifruits and development of

safe production technology of gold kiwifruit

1.1. Gold kiwifruit without protruding ends
1.1.1. Determination of the genetic difference by RAPD of gold kiwifruit accessions
Total 11 polymorphic primers were selected for RAPD analysis including OPE07. All
gold kiwifruit accessions showed difference against New Zealand commercial variety
(Zespri gold kiwifruit). Among them, gold #3 was shown closer to Zespri gold and

gold #5 was far away

1.1.2. Characteristics of accessions of gold kiwifruit in several experimental orchards

Among gold kiwifruit accessions, Haenam gold #2 and #3 showed earlier flowering
habits as early May while Haenam gold #1 and #5 did on mid May. Fruit soluble solid
content and dry matter content had variations among growing seasons and experimental
orchards. However, gold #2 and #3 had the highest of all accessions. The gold #5 had
the biggest fruit size of all (73~119g) but its soluble solid content and dry matter
content were lower. Considering several quality factors, Haenam gold #2 was finally
selected and named as 'Happy gold’. Gold #2 have no protruding end on fruit end and

it has good appearance as well as taste.

1.2. Green kiwifruit of cylindrical big size
1.2.1. Determination of the genetic difference by RAPD of green kiwifruit accessions
Through the analysis of RAPD polymorphic bands, we could find the genetic
difference between commercial variety (Hayward) and candidate accession. Among them.

#16 was closer to Hayward but far away from #12.

1.2.2. Characteristics of accessions of green kiwifruit in several experimental orchards

The flowering period of green kiwifruit accessions were again different by seasons
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and locations. Haenam green #12 and #15 were the earlist ones (mid May) while #16
flowered on late May as same as Hayward. Among green kiwifruit accessions, #15 fruit
showed the greatest performances in all experimental orchards and its soluble solid
content and dry matter content were also the highest. Green #15 was finally selected

and named as ‘Haewon’.

1.3. Comprehensive production technology development of gold kiwifruit

1.3.1. Determination of proper number of fruit setting on fruiting twig

2~5 fruits bearing per twig was shown effective for the good size fruit production.
Twigs with fruit thinning bore 87.2g fruits compared to control (79.8g). Thinning has
affected on the fruit lateral development rather than longitudinal expansion on both
long twig and short twig. However, it seems suitable that long twig bears 3~5 fruits
and short one bears 2~3 fruits. Meanwhile, when CPPU was applied for artificial fruit
size increase the difference between thinning and control twig did not make any

difference on fruit size.

1.3.2. Determination of harvest time of gold kiwifruit

To determine harvest time criteria, the days after full flowering, pre-harvest change of
soluble solid content and cumulative temperature after full flowering were compared
which resulted in positive correlation between soluble solid content and other two
factors. For example, when soluble solid content reached 7.8°Bx the days after full
flowering was about 156.8 days and the cumulative temperature was 841.7 hrs.
However, to ensure the good expression of flesh color as bright gold, the soluble solid
content should be at leat 7.8~10°Bx as far as fruit firmness is stable enough and the
better way is to confirm the internal color change from green to milky white with
yellow color even on margin of fruit flesh, in other words, the completion of

degreening on external pericarp will be easiest way to determing harvest time.

1.3.3. Soil and leaf analysis of gold kiwifruit orchards
The soil chemical composition was different among experimental orchards. "Haenam S’

orchard showed less ph 5.5, excessive P content, so it needs soil amelioration.
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Meanwhile, "Jangheung’ orchard had overall excessive soil mineral contents, 'Haenam M’
and 'Wando’ orchards had proper soil nutritional level. Leaf analysis results showed
gold kiwifruit have higher N, P and K content on June than May, which implies
nutritional practices should be focused in this period or before when young fruits and

shoots are rapidly developing in order to prevent nutritional shortage or stress.

1.3.4. Assay and investigation on pests and diseases of gold and green kiwifruit

Gold and green kiwifruit accessions including some other control kiwifruit species was
assayed on bacterial canker, which is one of the severest kiwifruit diseases. Most green
(#15 and Hayward) and gold (#2 and #3) kiwifruit showed moderate susceptibility and
no other species was shown as resistant to Pectobacterium. Also, there were no
differences in other pests and diseases among most assayed green kiwifruit accessions.
However, some differences were found between Actinidia species (Actinidia chinensis,
Actinidia deliciosa, Actinidia eriantha, Actinidia arquta). In terms of flower bud rotting and

grey mold diseases were more frequent on A. chinensis species.

1.3.5. Analysis of antioxidation activity and chemical composition

Total polyphenol content was the highest in fruit surface regardless of kiwifruit
species and that of fruit core and internal flesh was lower in order. Among them, A.
eriantha contained 512mg/100g flesh and those of two A. chinensis and A. arguta were
similar containing 100~106mg/100g. But that of A. deliciosa was slightly low and A.
polygama was the lowest as 29.1mg/100g.

The content of antocyanine was the highest in A. chinensis (cv. Hongyang), then, A.
polygama was the next. Beta carotine content was higher in A. polygama and A. arquta
than other species. In gold kiwifruit, the carbohydrate was 7.2~14.8g/100g and some
minerals were 5.6~15.5mg/100g for Ca, 234.7~287.2mg/100g for K and 23.6~31.4mg/100g
for P, in addition, vitamin C was 45.6~82.0g, vitamine E 0.2~0.8mg/100g and beta
carotine 0.7mg/kg. Compared to convention Hayward and Zespri gold, Haenam gold #1
and green #15 had high K content as 287 and 385.2 mg/100g each. Meanwhile, high Ca

content were found in Haenam gold #1 and #2 next to Zespri gold.
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2. Postharvest quality management and self-life enhancement of gold kiwifruit

2.1. Postharvest quality change followed by different orchards

The change of soluble solid content of gold kiwifruits from 3 different orchards was
slightly different but soluble solid content has increase during storage. The fruits which
were harvested in two Haenam orchards showed the highest, reaching 16°Bx at the end.
But the fruits from Jangheung orchard was just 12°Bx. This difference are assumed
because the soluble solid content at harvest was higher in Haenam and lower in
Jangheung. This again implies harvesting late would increase more taste after storage.
Fruit firmness of higher soluble solid fruit at harvest was also better than that of lower
soluble solid fruit even in long term storage period. Fruit acidity has decreased below
0.5% after 4 to 5 months storage regardless orchards. Through the experiment on the
fruit sprayed with CPPU in growing season, the performance of CPPU sprayed fruits
showed the same result as non sprayed fruit in terms of fruit soluble solid content and
fruit firmness during storage but the final fruit firmness tend to be slightly more

reduced at the end of storage.

2.2. Fruit quality change during storage followed by different initial storage temperature
setting
Two different storage entry methods were compared by setting constant (0C) and
gradual decreasing (from 7 to 0C during 7 days) using 'Haegeum’' fruits. The result
showed no difference between two storage entry methods in term of soluble solid
content and fruit firmness during storage. Fruit acidity was kept slightly higher in
gradual decreasing treatment than constant temperature treatment. Fruit weight loss was

also higher in gradual decreasing treatment than constant treatment.

2.3. Fruit quality of CPPU treated fruits during storage

The soluble solid content did not differ between CPPU treated and non-treated fruits
during storgae. Acidity was same trend up to 2 months then decreased after that in
both cases but non-treated fruits kept slightly high acidity. Fruit firmness of treated

fruits tended to slightly lower than non-treated fruits.
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2.4. Correlation analysis between gold kiwifruits quality related factors and harvest time

"Haenam gold #2" showed highly positive correlation between dry matter content and
soluble solid content at harvest. However, the degree of correlation was different among
gold kiwifruit accessions. Meanwhile, the higher soluble solid content at harvest also
had higher soluble solid content after ripening. This implies that dry matter content at
harvest could provide good criteria for the estimate of soluble solid content after

ripening.

2.5. Fruit quality and storage ability influenced by harvest time difference

As harvest time being later, the fruit soluble solid content increased from 7.5°Bx on
20th October, 8.8°Bx on 30th October and 10.3'Bx on 10th November. All fruits from
different harvests has increased soluble solid content during storage but the latest fruit
from 10th November kept better soluble solid content level throught out storage period.
Fruit firmness has decreased regardless of harvest time and it kept quite goot till 30th

May, scoring 2kg/5mmJ.

2.6. Fruit quality during storage affected by cultivation conditions

The fruit quality during storage from two different cultivation conditions were
compared. Until 3 months after storage, fruit soluble solid content from wind net
covered orchard was similar to open-field fruits until 3 months since after storage. Fruit
firmness did not make difference between the fruits from both open-field and wind net
covered orchards. However, the acidity of fruits from wind net covered orchards tended

to keep slightly higher by 3 months after storage.
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#®10. T=AT NPT A9E 74 71(2010) (¢.9)

A5 grdof  sigite] dideit ESlEdSd HAARA BB A5
NIFZFE2% 5.12 5.14 5.14 5.16 5.16 5.14 5.12
NF=E35 515 516 5.15 5.17 5.17 - 513
B E169 9] 5.15 - 5.15 5.16 - - -

(FH SsAEE g4 =

ZEAS AYGe GAEE =SA3 Ay ALY dEdEE 357} 61302 M =8 HEk
ol ZEIl6ol= 7MY 92 458F YEWTL YW 42 ATES Hi 49.7~535%
23 A3S RAYGE 11). AFEE A7 & A2 AF 14548Y % AT
A&zpo] B9 Yoy 4 omzg Wl =r1F-0l Ay} -t

ZAF AY FEEFELZ HEFE2E AEGFE3E AEGTE4E AFTESE B E169) 9]

s what 525 53.4 61.5 51.1 523 452

s &3 54.5 49.0 61.1 53.3 471 46.4
1t 53.5 51.2 61.3 522 49.7 45.8

¥ AR 12009. 9.1, €M% 1 SPAD-502 =3

7HE FARIL g E357F 56.0g0 2 7 Al UEFRTHEE 12-1, 3 12-2). ] B
109 5¢43E A3 Ay FZs357t 2 FEASET wE 109 23299 10.7°Bx7HA
st 71 whg] e ZFAIFSE HAdE Ik ukdHol 3 T+ 10¥€ 319%=

8.5°BxHfell =g3tA| ot F&I7F M =2 ATeE FAEY HETL dAEE=357)

183% %2 71 =1 th&o =z FTE169 0] 17.6%, MNTFZE257F 168%%2 =& Ho|t}.

1_4

SFECS5E 1B1%E 7HF e AFoIrh A2 FAASANAE £/ 4 BAAER
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259

12-1. 20079 =E=7]4
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It

80.2 57.7 48.6 94 3.6 1.35 154

10.31

79.5 58.2 49.9 6.8 3.9 1.43 16.4

10.26

76.2 58.1 48.7 6.6 43 1.36 15.3

10.23

15.3
15.0

1.39
1.45

59.7 51.1 6.2 3.5
61.2 50.5 6.4 3.8

83.0
87.9

10.18
10.12

AU
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[——
"o

81.5 59.1 49.6 5.7 4.5 1.42 135

10.08

86.5 60.3 51.6 52 4.3 1.35 14.1

10.05

59.2 50.0 6.6 4.0 1.39 15.0

82.1

i

s

67.8 56.1 46.0 8.7 41 1.53 18.2

10.23

744 57.4 47.9 8.3 4.1 1.65 17.6

10.18

58.9 47 .4 6.2 4.0 1.55 15.5
61.0 51.5 5.8 3.8 1.32 17.2

76.7
86.5

10.12
10.08

LU/
5 4
3

88.5 62.4 51.8 51 3.5 1.45 154

10.05

59.2 48.9 6.8 3.9 1.50 16.8

78.8
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Aol W] f-euete] FAs o vl
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3 ZFAES] 9A] A7) v
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F 122 =719 BE9 378 3 E4(2007)

A% F&d 75 7 37 B= AE A AEF

(2.¢) (8) (mm)  (mm) (°Bx) (kg/5mma) (%) (%)

10.31 60.5 59.4 40.9 12.1 4.0 1.47 19.2

10.26 50.6 57.2 39.6 9.3 3.6 1.66 18.6

10.23 52.0 57.4 40.1 10.7 4.2 1.63 19.7

Sh=a=ast 10.18 53.7 58.7 40.4 8.3 3.5 1.73 18.2

3% 10.12 59.8 60.3 41.4 7.8 44 1.71 18.0

10.08 62.6 61.4 419 6.2 4.0 1.60 17.5

10.05 52.7 57.9 40.6 5.8 4.5 1.84 17.4

Bt 56.0 58.9 40.7 8.6 4.0 1.66 18.3

10.26 55.0 54.6 438 7.0 4.0 1.67 15.3

10.23 67.7 58.6 46.6 6.5 3.9 1.46 14.6

10.18 80.8 63.6 492 6.2 3.6 1.47 15.1

° %%E 10.12 67.0 60.1 46.1 5.5 43 1.50 13.6

= 10.08 77.8 61.8 49.6 5.1 34 1.39 13.1

10.05 76.0 58.3 481 4.8 4.2 1.52 13.7

Bt 70.7 59.5 47.2 5.8 3.9 1.50 14.2

10.31 56.5 52.9 432 8.5 34 1.31 13.8

10.26 61.4 54.5 45.6 6.9 3.6 1.48 13.2

10.23 57.3 53.9 438 6.9 3.8 1.31 13.3

Iz 10.18 60.8 56.3 445 6.4 41 1.29 13.2

5% 10.12 63.5 56.0 454 5.7 3.9 1.37 12.0

10.08 58.4 54.7 45.0 5.8 3.6 1.31 13.9

10.05 68.9 58.2 46.4 5.1 4.1 1.44 12.6

Bt 61.0 55.2 44.8 6.5 3.8 1.36 13.1

10.23 84.1 73.0 48.6 8.0 4.1 1.43 17.7

s E160]0]  10.18 90.7 71.4 52.1 8.5 48 1.42 17.6

3t 87.4 72.2 50.4 8.2 45 1.43 17.6
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ZE7)Y AEE & FIAMTE FARE 23, 4 s EZ=457) 3648 7HE
SHA el siEEE 5357 41622 JHE =4 YEEY. A== 0.2~05 999,
FATE 97~1342 547 FEATEY HHIFEFS SE1600le} {8t zfo]E Kol
% THEE 13).

E 18 deaEE AT F53d 35 s
_ Hunter’s value
=354
L a b C h
HqIEs13 38.4 ab 0.2 a 115 a 116 a 879 a
NI ZE28 40.2 ab 05 a 9.7 a 99 a 84.8 a
NI ZFE38 37.3 ab 03 a 124 a 124 a 90.2 a
NI Z=4s 364 b 04 a 109 a 109 a 86.9 a
HIF=e55 416 a 05 a 114 a 115 a 86.7 a
E169] 0] 404 ab 04 a 134 a 136 a 87.7 a
*gEE2, 38w 10€ 8¥Y~18¥ H4, 7l HAHL2 10¢¥ 15¥~25¢ 8 & T Hadd
(B} F87] A9E F=AF FAEA(08)
¥ 14 sig=E159 AogdE HAEA
Ae THI AT T4 F4 Y= AR AIF FEEE FEAE Fls
- [e) (e} 0, o [0)
(2.d) (g (mm) (mm) (°Bx) (kgmom2) (%) (°Bx)  (g/5me) (%)

SR
j} :] 1030 101.8 619 516 107  4.20 15.7 16.0 0.87 0.37

s W
j_; 1030 771 562 480 104 434 18.4 16.7 0.79 0.53
SR
;_; 1020 841 610 487 84 3.77 15.1 15.6 0.88 0.52

s

‘q—@ 1027 944 605 494 95 3.28 16.0 15.1 0.84 0.36
s} ok
aoy 1022991 609 500 129 @ 443 24.8 20.0 0.83 0.25

O O

2]

f;} 1022 92.0 589 507 87 443 20.8 15.1 0.95 0.40
21-"0
2} 5

;};‘i 1020 995 639 513 7.2 3.61 14.5 12.8 0.70 0.43

1. O
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149} o] & FAIA o whe} 77.1~101.8g2

22!
o]

Al KA A A of

=

F3 15.1~20.0°BxZ
A9 =

3T

K

S|

)

A
7aha s}

el

7t

B/

—_—

woh A HQ

ks

gy ofel o

ol 3

N&k717} ket

T

| .

2 BF=A7)7) 504~762g0. 2 =ol7t Bkt o

bl 94 ke glo] Fa

[

Al
=2

=
o

A=
13530l

-

S
o

H

—~ ~

;OT
ERS)

45 &
LOT IM

1.09
0.90

0.91
0.85
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16.4
15.7
13.2

4.05
447
417

6.9
94
49

41.8
47 .4
41.8

48.8
57.6
54.8

50.4
739
57.2

10.30
10.30

0.59 0.45

758 579 469 109 3.66 224 15.7

10.22

T
00 N°

7o 2o

0.78 0.74

76.2 565 471 7.8 412 19.2 11.3

10.22
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T2 AGHEI 455~649g0 2 ZALEQOH HAHtA o Z AvFo &=

AZoZ AdHTh AT ToA] Frrt 152~174°BxC. 2 =11 AEZFE u$ =&
A

=
oz HFHAdA7|E NAANIIE 25 A-E AF

o
1T b
>,
—_
a1
N
o]
=
o
ox
o
fru
Hir
o
£
2
=
Y
[40
T
T
g

F4%e AL TEol 7heAol =& o2 AdHUT

10 10 102 10 108 108 10 10 102 10
11 13 152 172 19 211y 23 25 27 29

£ 16, =35 A HA5A
qu FHY AT 34 94 9% gr  A¥F $49E FEAE FAUE
(£.9) (g (mm) (mm) (°Bx) (kg/5mm@) (%) (°Bx)  (kg/5mm@) (%

j]]]_; 10.27 46.1 525 371 122 3.62 19.1 17.0 0.49 0.65

ko)

jﬂ—'lo]: 10.20 455 53.2 36.7 8.6 4.33 222 17.4 0.55 0.45

Sur

ﬂ; 10.20 46.1 55.6 36.8 8.2 4.47 19.3 15.2 0.76 0.70
S

li_)a 10.22 649 56.3 41.0 11.0 3.47 23.7 159 0.85 1.07

2-"0
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37.1

10.30 324
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412 103
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441 73
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Ayl
T o
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384 10.7

45.6

10.30 419
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1030 101.6 622

s
sl
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- g T T 4+ = H = ¥ 3t o] 5} Al

IgZ=1% 40.0 33.3 26.7 0 0 100
GFZE03% 7.1 28.6 429 21.4 0 100
6.7 20.0 133 46.7 13.3 100

40.0 20.0 33.3 6.7 0 100

220099 3¢ 10¥, A4 HFAFL, HrpAE 159

- g el ¢ = 5 3t st A
53.3 3.7 333 6.7 0 100
143 7.1 35.7 214 214 100
26.7 20.0 333 13.3 6.7 100
133 333 40.0 13.3 0 100

Weds ¢+ % s m E #@wld A
33.3 26.7 33.3 6.7 0 100
0 214 35.7 35.7 71 100
13.3 13.3 46.7 26.7 0 100
13.3 46.7 33.3 6.7 0 100
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# 24, stol] gk 3= (%)
A5 a7 25 nE A A
MFz=1s 58.8 35.3 5.9 0.0 0.0 100
MFz=2s 17.6 235 52.9 5.3 0.0 100
JFz=3s 17.6 29.4 412 10.5 0.0 100
gz s4s 0.0 35.3 52.9 5.3 5.3 100
S E169) °] 15.8 21.1 57.9 5.3 0.0 100

3 25. ol I HIZE (%)
A% ar S nE e o A
HIIT=1s 17.6 64.7 17.6 0.0 0.0 100
MFz=2% 5.9 35.3 58.8 0.0 0.0 100
MFZ=33s 0.0 17.6 82.4 0.0 0.0 100
M4z 0.0 235 70.6 0.0 5.3 100
S E169] ©] 0.0 52.9 412 5.3 0.0 100

F 26, BPA I A3 (%)
A5 a7 DS nE e B A
=13 235 235 52.9 0.0 0.0 100
JFz=2s 5.9 17.6 76.5 0.0 0.0 100
qF==3% 0.0 235 70.6 5.3 0.0 100
T4 0.0 412 471 5.3 5.3 100
S E169] °] 5.9 29.4 58.8 5.3 0.0 100
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A % B AEImm) 0 A8 FHRE RS G
(F¥) & =7 274(B) (%) (Bx) A=(%) (2.
qFEF=23 74.6 57.0 477 120 189 15.6 0.73 11. 4
3 E1690 9] 82.0 72.4 472 154 177 15.1 0.77 11. 1

=15 (=) 893 60.2 50.2 1.20 17.5 16.6 0.40 10.23

AgE g BAGFo] E oyt AAJTH(EI) =25 HAA7] 70~80g H 7t

oy BAY A9AdE 100~120g Hl&0] 37% 4= H= Oz Hol Aujde] ofF
w2} 100ge]’d HE = FE3] A 7T Aoz duEH.
¥ 33. FFEE(09)
Z 1B 31 /0
A= ZA} i}]’j T2 E (%)
(%) %) A ET <70 70~ 80~ 90~ 100~ 110~ 120~ 130<
VH) (g) 79(8) 89(8) 99(g) 109(g) 119(8) 129(3) (g)
T 67 33 51 16 0 0 0 0 0
FF 40 50 13 25 13 0 0 0 0
gFEe2s H A 70 0 16 16 30 24 13 1 0
a4 60 8 43 23 20 5 0 0 0
iy o - 23 31 20 16 7 3 0 0
d 9F 60 23 22 42 13 0 0 0 0
ZEI6oe] & 40 0 25 43 30 3 0 0 0
ot - 12 23 42 22 1 0 0 0
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1":. 4 S 09. 5. -’
; I 3H\; 3= 22

a9 14, sid=E

Hunter’s value

L a b
HIF=E23 34.98 -0.40 23.46
& E169] o] 32.86 -1.18 24.97
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2. 93} 953 Apdstd a9 Fo §4

d

7F. RAPDO gt 19719 AlF FATA 4

SA4FQ 23719 Al VL doldE FEH FASAE WAt 20079 HFEATFA
ANGEFAA o= Ao 3t Auistd sid2ds53, sigawss, sid1dlls,
18125, g2 d13e, siga1di4s, slgdad15s, sigadieset o= oAl =
FZ)ol diste 57 Ax7F S8 Axdde] odUdS AFsA AFAFRTE ALE

254 DNA % & PCRZEAF B4 52 149 RAPDO| 93 =A% FA3A

B AT PSS,

2 A= ¢4 n3

h 29719 ABt A==y

RAPD PCR 23 I¥AS § 9Fs TN 23+ 2H33 2ok F 3709 157
EFEACH 27 AFS o= AFelE &t Ptk AlaES sid2d1esst o] Y=rt

oAtk A2aFe gadsst iFa-sETt Heken ol A #Ade] An

, MEI-1457F £ A

(0.0714) slid1d125 9} 155 = FrAFeZ 7 Aotk (0.03061). 7+ did1d
YL, sidadss e} sigdad1lE = 0.2414,

155 9} sig1A8s = 0236450l ATt

A E dol =9 FH4 A= 013332

AA
dol A3 gho] g3t I E 7S

Hﬂ

\
Y
o
ki
fu
v
o
XL
i
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M 216

#leolHg=
gldadl
R e R
figad s
» fgaau1s | @
—
Mgy 14
oy
oYy 12
ad 1. 719 2hAS(FEH)L =2
(Wb sig2dASe] F34 A=
% 1 g2 d9A5(EFES)TY 348 A
i | aig | ol 3 3 3l 3l 3l 3 o]
985 | 2988 | 2311 | 2912 | 22913 | 2814 | 2915 | 2816 A=
3
2d5s 0.2364 | 0.2414 | 0.3061 | 0.193 | 0.2203 | 0.2131 | 0.2069 | 0.2203
o e 0 0.1698 | 0.2273 | 0.1154 | 0.1111 | 0.1786 | 0.1698 | 0.1482
:L%8§ . . . . . .
ol 0 0.234 | 0.2000 | 0.1228 | 0.0848 | 0.1429 | 0.1930
‘:lﬂlli . . . . . .
ﬂﬁ 0 02174 | 02083 | 024 | 0234 | 02917
Za‘l ~ . . . . .
ol 0 0.0714 | 0.1379 | 0.1273 | 0.1429
3% : : : :
ol e 0 0.1000 | 0.1228 | 0.1379
::lﬂl@. . . .
o e 0 | 00848 | 01333
55 : :
3
“ehes 0 0.0877
&) o]
A= 0
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32 B adAEY] w7 2 87154(07~09)
F1vyss 521 524 63 35 1.0 WAy A 347 6.0
g2 e11s 517 521 71 43 1.0 By g 335 6.0
Fad12s 517 521 68 36 1.0 WA A 412 6.0
g2A135 519 523 60 49 1.0 WAy g 30.8 6.2
F1e145 521 524 64 42 1.0 WAy g 293 5.8
gd2A155 518 520 73 48 1.0 WAy g 442 8.2
MF1165 520 525 59 43 1.0 WAy Al 438 5.3

oY= 522 525 64 55 1.4 WA A 364 6.4
12/ .2 513 516 65 68 1.8 WAy Al 462 8.4

S7Fll I TdAFE F 2008 NS Al i AGEE Aoz UAUA

11459 sigad155 7t b Wtk 9AVIE SIS fAREE AES EAe

s 11459} sd155 7t wE AEFS Uetia BA 24, B 87, A stolrt wsiow,

dlojertt Aol we} 2~7Y H= wWE FFS HAT

%3 1 a2dAT ANEFY AGE 7h3171(2008) (2.9)
g 1H8s 5.17 - 5.22 5.25 - - 5.19
1145 521 - 5.20 5.23 5.18 5.18 5.17
1155 521 - 5.20 5.23 5.18 5.17 5.18
sl 1dles 5.23 - 5.23 5.26 - - -
ol = 5.22 - 5.23 5.26 - - 5.23
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4 1F FEAS AFFY AGEH TR 71(2008) (¥.9)

AEH 4= tiok slig Ato] i wigb s S BA 24 B B LA Sl
F18% 5.20 - 5.24 5.27 - - 5.22
F1e14s 523 - 5.23 5.26 5.21 5.20 5.20
dF18155 523 - 5.23 5.26 5.21 5.19 5.20
MF1d163 526 - 5.26 5.29 - - -

o= 5.26 - 5.25 5.28 - - 5.27

A% g S A N U S L
(2.¢ (8) (mm) (mm) (°Bx)  (kg/5mma) (%)
G185 11. 11 112.8 72.6 54.3 8.7 4.4 1.5
g1z e - - - - - -
a2z 11. 11 96.2 65.6 53.3 12.4 3.2 15
gd1d135 11.07 76.0 715 42.7 9.3 4.0 1.3
19145 11.07 86.5 77.1 474 - - -
319155 11.07 118.4 81.6 499 12.9 4.0 1.6
1163 11.07 92.7 75.2 45.8 9.4 43 1.4
oY= 11.06 97.5 66.6 52.9 6.1 45 1.4
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7 %5 iél%_‘ 5 <7 27 ‘?E AL AES
(2.9) (8 (mm) (mm) ("Bx)  (kg/5mm®) (%)
2185 10.30 90.4 66.7 51.7 7.4 3.41 15.6
18125 1030 81.4 61.5 49.4 124 3.36 17.5
18135 10.30 85.3 77.8 431 9.4 3.58 18.8
MF1145 1030 76.1 721 45.0 7.6 418 16.7
18155 10.30 106.1 76.2 489 9.5 4.31 19.5
18163 1030 87.1 70.6 45.6 8.0 4.29 18.1
o= 11.04 83.7 60.6 50.9 5.8 4.50 16.4
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1) 20083
2008 &g HHS AL
o s adAEY R AseE Hre 23 34 He Fold=g MY dssiioH
o2 o] A w3 e X2
2 HFTMSAE dojYgert g adAERY £4 JEeldth

[o Yo ===

A 2009 39 HFAFAOA AuErt L AFAES

[
ry
(%)
}01[
o
-
32
=
:(I){:g
o
[
e
—
S
fol
i
N
o
rx

ool B B

A58 g s T T 4 = H =5 ¥ 3t o] 5} Al
ad128% 13.3 53.3 13.3 20.0 0 100
19135 0.0 33.3 26.7 26.7 13.3 100
19145 0.0 26.7 20.0 20.0 33.3 100
12155 6.7 26.7 26.7 333 6.7 100

o] = 20.0 26.7 20.0 333 0 100

 H7EAA] 109, 3,10, G4 FEATAE GEAIF A, FUEEA A} 159
3 8 ool Ud AME= (%)

A5 u]-¢-%F 5 T+ T 4+ = H = 3 o] 5} 7
3G 1218% 0 33.3 33.3 20.0 13.3 100
NF1213%5 0 66.7 20.0 6.7 6.7 100
qd1d14% 13.3 40.0 33.3 13.3 0 100
1155 6.7 40.0 46.7 6.7 0 100

oY= 20.0 20.0 13.3 40.0 6.7 100
¥ 9. HF 7HsA (%)

A% - Fs T T 4 = H 5 ¥ 3t o] 5} Al
18 6.7 40.0 33.3 6.7 13.3 100
19135 0 46.7 40.0 13.3 0 100
NF114% 6.7 26.7 40.0 20.0 6.6 100
NF1d15%5 0 333 60.0 6.7 0 100

o= 20.0 20.0 26.7 20.0 13.3 100
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2) 2009
20090 Fasted A2 AR E LS Ao
2o A #HL FolYPETE 824% 2 vl FStAY st gHE A, e
15T = 70.6% = ¢ttt FALlHe HAse
Hoe B9Y F4S Azse AFgo|dth o9t 2 Aye o HrlolAx v

Jer.

E 10. ZA QJFo)] th Mz e (%)
of] 2 o] ©
e i s nE g B A
T =3
1135 23.5 412 29.4 5.3 0.0 100
AT1d14% 0.0 41.2 52.9 5.3 0.0 100
g 1d15% 35.3 35.3 29.4 0.0 0.0 100
oY= 41.2 412 17.6 0.0 0.0 100
¥ BI7EGA] 100 4. 16, FA  JFAFAE, FrEEA R} 197

FaU1557F 412%7F WS ettt gste] g Asaigla
o2 71& AuEF2l o] =r) 294% 2 ZAE AT 200839 Ao M= Fo] =Tt

U155 7} grol tidt AE =7} =& Holgdrh o= 1A

2
=2
=
r
rx
1.01'
k1
rr
%

¥ 11 st tig ds= (%)

] 2 o) ©

A% jI R HE m “3; 7
T A=

18135 11.8 64.7 17.6 53 0.0 100

HI1d14% 0.0 70.6 23.5 53 0.0 100

g 1d15% 41.2 235 35.3 0.0 0.0 100

oY= 29.4 52.9 17.6 0.0 0.0 100
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312, ol HiF Hs= (%)

=1 ol -%- o = m o -5-
7:” o ©° [P T B3 ]/}n \/]_HH 7:"
T =3
AF1313% 0.0 52.9 471 0.0 0.0 100
AI1e14% 5.9 41.2 471 5.3 0.0 100
AI1d15% 294 35.3 35.3 0.0 0.0 100
oY= 235 58.8 17.6 0.0 0.0 100

A 7EA] Fell g ald 21559 oY EE MY Hdudte AR &
291359 sFad14s = YA YEut R E ol =et sidadissrt b =4
Uehgta 29135 9} sigd1d14s = WA YEEH

13 AP O A= (%)
] 2 nf] -2
Ex i ES wE g B A
T =2
AF1e13% 5.9 52.9 41.2 0.0 0.0 100
AIF1214% 5.9 41.2 52.9 0.0 0.0 100
I 1d15% 35.3 35.3 29.4 0.0 0.0 100
oY= 412 41.2 17.6 0.0 0.0 100
HAFY gFgFEANME 71EFFTQ ol =ole dldad15ar “ulg- =57 HlE9]

353%=2 71 =g g 11359 g 1d12s e 59%% Aoz A eyt
> G155 >E 1Y 135 >3 g1d148 o2 YERYTH

R L D
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T 1 AR B Argol B2 Fo] A S4(SE)
& am @s sy 93 33 9= g 4w
gy TE O ®  m) m) /B (B (eBmmo) (%)
EEI
2 2782 93.9+0.89 62.3+0.13 51.9+0.97 1.2+0.15 6.6+0.07 4.0+0.09 1.4+0.00
3702 93.3+0.78 61.240.11 52.0+0.03 1.2+0.00 6.4+0.28 4.0+0.14 1.4%0.01
478237 98.1+16.2 62.4+418 523+3.17 1.2+0.04 6.840.29 3.9+0.29 1.4%0.01
57023} 86.7+5.96 60.3+2.45 50.6+1.45 1.2+0.02 6.5+0.33 3.8+0.47 1.4+0.06
AeHT  93.0+4.07 61.5£0.85 51.7+0.62 1.2+0.01 6.6+0.14 4.0+0.08 1.4+0.02
T A 3 7344693 5744269 47.7+1.31 1.2+0.02 6.3+0.07 4.1+0.35 1.4%0.01
o
2 27023 89.7+6.70 61.0+0.73 51.0+1.73 1.2+0.03 6.7+0.82 3.9+0.02 1.4+0.00
3/WEZ 99.044.14 63.4+1.60 52.0+0.54 1.2+0.02 7.0+1.04 4.3+0.12 1.5+0.00
AP T  94.3+654 62.1+1.74 51.5+0.64 1.2+0.02 6.8+0.24 4.1+0.24 1.4+0.06
A 3 7614388 57.2+1.22 483+0.81 1.2+0.01 6.8+1.34 3.4+0.24 1.3%0.01
FoA BEE ABAS @A BF 2 AolE wolA @Row AEE FHAt A
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5o S A T

R}z IF 73 27 =73 T= BAE A=
R () (mm) (mm) /37 (*Bx)  (kg/5mm2) (%)

20 Z3 8274562 5944211  49.7+1.65 1.2+0.04  82+120 43+0.54 1.4+0.08
3MFT 9954101  64.4+228 51.7+1.26 12+0.01  9.3+1.82 4.0+044 1.4+0.01
ANFT 9154400 63.1+1.73 50.6+0.80 1.3+0.03  7.1+0.71 4.0+1.13 1.5+0.01

5723 90.5+4.81  61.5+1.41 51.3+1.22 1.2+0.04  6.9+0.79 45+046 1.5+0.03

2)|Hd  87.248.89  60.9+2.74 50.4+1.62 1.2+0.04 78+1.39 4.1+0.67 1.5+0.06
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A% F ALz FEsh wAE FUFRL dElE, FEI} 78°BxY 3
3|
4

o
i
N
N

TR da A= et T4 TR A4 et
100
| % %
%1y R Ko, vEOOsEL-DS0S!
sl “ s 0T x X, A A R=03128
Tl S Es(cppu) B ( A N X : g
3t x o Adgwm s - ) T} y .
M - [ ] X 5L
7 “BE U M A .
o0 = 75 X EHUS
g | veousmeemsge A A ol e (cppu)
R2= 09378 HeM
86 ¢ f5 - Xrgg
B4 L L I i &0 1 1 |
sB2 082 w22 w0302 nde 2302 2w¥  102n%  0¥0% 12l
HE Zi
_ _ . . g
2 5 FEAVIE A s A= st a™ 6 T AR s
(2007. 10.18, G/3EF 4k 39404, M= 84.9) AEHSHF o MEe= oF 81.0% H3)
&ap7) 83 e
T QL g TR s
105 ¢ dgsiz
100 - 130 n ez
. L ooz
y *7 "o ¥ X gzadd
4w £ 90 vt A H3E
) i * ; | ¢ szstolgle
5o d o 18 e
W EN I g 2 A b e g e sluvsois
¢ w0 § x s * geoslas
0 o LEIELES
75 - y=-1400x+ 1042 -3 SEUE
R=0434 30 THoHEE
" I I I I 1083¢ 10g13g 108 23¢ 11g2¢ 11g12¢
4 6 8 10 12 14
Y
87| BE()
Y 7. 58] Ams) FEwA a9 8 £37] A9E g, 9= W

(2007. 10. 18, Y= 8.3, A% 92.58%)
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27| CPPU X 2| ap& 1 ddapzto| S e H3H%)
150 r
13.0
1.0
-y
=
£ gp -
L
uod 70 +
& AFT
50 L O Ha
H| CHA|
3.0 :
108 42 108 11% 108 182 108 252 118 1Y
AP
a9 9. A 7E v A &} AFHe] FEHs)
T Yot e s et 72 B et
14 - 14 -
* .
12 - y=0.146x- 15.09*** * 12 y=0.009%-25.25%*% .
R*=0.678 R*=0671
E 10 -4 E 10 4
L T
B g - o g
£ 6 -
4 . . . . 4 . . . .
130 140 150 160 170 180 3,000 3,200 3,400 3,600 3,800
g B FHIR(R)
% e 78%, WIS A5 156.8Y = 7.8%, FALE 3,672T
et SRR G5 et FNZRYT B
14 4 14
* * B
12 - y=0.012x-2.300% . 12 4 . v,r--{;.::gzoxl;:o.??
R?=0.367 ’
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shaleh. A2 ol 22 IN-CH;COONH &N 02 HEF3te] dAFZE472 SHsith

I

F3 4% T-NE Kjeldahal§ 02 #4359tk 4249 FEFHS H0-HS0.2 52
H

ol gte] T-N-2 Kjeldahall, <14+ Vanadate

20073 ==719 slg= Auiste sl EGSStAS 3 49 #o] s Akl w7
=S pH7F 552 AW pH6.0~658 T Bkal, A7 AEE(EC)E 4.0 dS/mE HAHW S
200080 AT Eokoh HFEANFD

Ay
o
m R
o2
i
A
N
i<}
0]
ol
8
iy

435~816mg/kgo 2 A A< 200~300mg/ kg Z3}ate] 2%
e wA 93 g EGS FE FEFFol AU St oy FEAY st

Ege Aunon ol nh FHso] EFwgel Bastdck

rlo
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£ 5 A 2279 Ad B 5149(2007)

Ao pH EC OM Av.PO; 2| g4 ¥ ol 2 (cmol+/ kg)
[e)
(1:5)  (dS/m)  (g/kg) (mg/kg) K Ca Mg Na
SN Ako] 55 4.0 36 505 1.56 5.6 1.4 0.19
e vk 7.2 1.7 25 435 1.33 11.1 1.9 0.21
A= o 6.4 0.4 25 262 0.96 71 1.7 0.16
g otk 6.9 2.6 44 816 1.73 9.6 2.7 0.20

AAMS  6.0~65 2.00°]3F 25~35 200~300 0.3~0.8 5.0~6.0 1.5~2.0 -

% 6. e o= FF AF7] dF F71485(2007)

2} Ay ™N PO KO GO MO Na Fe Cu Mn 7/n B
L e
@y T A9 (%) (mg/ke)
s
u‘iﬁ 36a  03d 33a 219k 040d 00 209k 00 ° 316 24a
s e
S8 26e  02cd 2%be 149c 049bc 00lc 306a 00 103be B8 I8dc
e
oo_‘f’i 36a 04a 32ab 245abc 046 cd 00lc 2570ab 00 438 ¢ 26.5 20 a
v o
59
3l
Wo) 33ab 02cd 25cd 186k 0Re 00k 1@8bc 00 M97be 51 sk
3
o] 3
of wib 30ake 02ad 25d  182c 03e 00 2B2abe 00 1067k 31 178c
E L.
Ay
S& 35a 05a 32ab 208bkc 03le 00lc 216ab 00 433c 306 196k
1 O
sl
We] 29cde 02d 25ad 30a 08b 00 %0de 00 231b 26 114d
s s
S pl 27de 02d 20%be 28ab 0Ma 00l 282k 00 247b M8 37d
= h s
A
S8 34bc 03b 24cd 282ab 066a 00ab 2656ab 00 Blc 502  248a
1 o
64

s
i]]]_;'] 31bc 02d 20cd 226abc 033 e 0Bbc 28e 0.0 538.6 a 289 132 d

3]

ol 3l

of wi 26e  02d 27bkc 205bc 041d 00l 11cd 00  M26bc 47 173c
=

P
00—6{: 32bc 01bc 24cd 266ab 039d 007a 19%1bc 280 266¢ 389 204 ab
1 O
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ke

7. ZE719 ASE A dAuEEe] B o] 518Hd(2008)

pH EC OM NO+N NH:N Av. 2] 8k %Fo)2(cmol " /kg)
POs

(I5) (dS/m) (s/ke) mo/le) mB/l®) (one) o Mg Na

el = jj 6.6 0.7 11.8 6.5 7.5 1000 140 357 1.60 0.07
;‘6&3 53 0.6 19.6 10.8 130 8923 074 256 0.63 0.06
i;‘i} 74 0.7 20.5 5.0 7.1 5050 089 699 220 0.06
E]]]_;‘i{ 7.5 1.0 29.1 10.4 78 6569 183 988 343 0.16

6.1 0.3 26.0 0.0 22.6 874 075 381 139 012

xrlo Srlo
2.4

e ;I':} 6.4 0.7 35.6 74 92 4485 135 610 188 0.10
=525 .
B% 51 03 57 36 97 20 045 072 093 004
-0
s}of
_é_oci_ 5.5 0.7 29.7 21.7 113 3063 059 263 067 004
070
3ok
%073*2 6.1 1.1 224 25.0 173 3161 120 578 133 0.09
_]
61}23 70 18 214 461 128 15707 140 1366 257 018
o 63 0.8 233 144 123 5339 1.02 579 167 0.09
sl -
ﬂ(‘f] 52 0.6 17.0 6.2 203 5824 062 243 060 0.06
o
ﬂ)ﬁ 6.7 0.6 22.7 94 8.1 7747 0.68 482 102 0.08
=
ol =

Sur
O]]]_f]_ 7.0 0.9 16.9 7.8 9.2 5237 149 6.47 2.48 0.12

Hid 63 0.7 18.9 7.8 125 6269 093 457 137 0.09
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20079 A5V GEA Ay Fr|AE Aole £ A9 F=IY AEH 2974
o] 6EHET AW T-N, P05, K,O &#Ho] =& Aot CaO,
I Fold= EFo #FAGOl RE EXAHANA =A yE

HIFHE el oA nlgs Sojof & AL

fu)
o
g
oX,
N
oX,
o,
i
o
oL
Ao
o
N
S
o
S
3
gQ
~
~
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T
v
¥
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H
O
it
off
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bl
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=
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flo
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=~
2 Ho] glo] AAHIE A&A A HIREE AEds 5 FEUYVE 28T Ao
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g Aol 24 0.2 21 33 04 1008 52 8031 436 135

g E Wk 20 0.1 1.9 2.7 0.6 59.6 9.3 208.1 269 15.2

B 22 0.1 2.0 3.0 0.5 80.2 7.3 505.6  35.2 14.4

s ko] 1.9 0.1 1.3 34 04 962 79 7145 766 144

g vkal 20 0.1 1.8 25 05 1598 97 1913 51.0 105

g & 15 0.1 11 35 06 1380 46 1593 1233 213

a4x A2 18 0.2 1.6 2.3 05 1674 38 1326 218 124

4= o 12 0.1 0.8 48 05 1050 75 943 305 262
5

18 0.2 2.7 2.7 0.4 76.3 11.5 1366 904 10.6

B 1.7 0.2 1.6 3.2 05 1238 7.5 2381  65.6 159

& Aol 27 0.2 1.7 25 0.3 947 80 8254 367 205
d vpak 24 0.3 1.8 3.0 0.4 89.7 75 3288 660 229

g Ak 25 0.3 21 31 04 1307 70 1093 264 259

B 25 0.2 1.9 29 0.4 105.0 7.5 4212 43.0 231

571 78 Swd w78 T=9AES dgEE259t dle, 278l dle] Y=
NS P s A3= 3E 87 T Newzealand Ministry of Agriculture and Forestry
(1985)°l A AUl Ao HAWAZ 2.01~250%2 AAsIE B AlFoA s e
2.0~24%% UYEtATh 284 sigE =25 AuEr 5 1.5~20%2 HAAWART 2k
=d ole T E28VF sieit dider dahgFEo] v FI5H WEoE A
He F7HAQ A7 Bed AoE dddEn ad7 sojYEdAs gl
25~27%= WF-E AFEAAS %, 2F, vt2dls 52 tEE rtelA Aoy

Wrre tiie] HbdlA AEWA 81-100mg/ kgt EAY FARHE ole] v
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B AEE A AZAY Jo AFES 549 A2 Z857] s sAATLeE
Actinidia chinensis 3&(NGFEE1E, 23, 3%, TE16°0°]), Actinidia deliciosa 2&(3N'F1H15%,
sl ol R1E), Actinidia eriantha 1°&(P1S), Actinidia arguta 15 (X2l tisl] 2008'd 3t gta
s frelAdeA st Fokel A w5 (Pectobacterium  carotovorum  subsp.
carotovorum)= AW AE ooty 1 ug Ao widsta AW RS BdLot
FsAT. AEAY AuMAe & 8AT(FF)Y 1948 HEHE 30cm & &
BEE B ATEERE 37 4ol 24dA Al & HF Lo AEsiAT AlFHTY
AT AI71= 20089 10€ 4¥d] AAstH3, ASEHLS HYMTS Nutrient agarol] =%
ste] 28Col A 24412t Wk F HBFZTF4ol deste] WAATY FEE 1x10°CFU/m =
zAste] 7 FFY 71 Hoeg AAE F F AT Ax

7Hl = Aegk & paper diskell Al @GRS 238 AT HFeL HFHFE wrap

o= 2vd A4

e

o5 A uANFL vt gES Joh FALTE I EE AYAAE $AE
HHrE ATl AEF ABASG T AMSAE HE F 2447 Fole LA
7 FEe AsEA JE) WA Y B A4 YRS TAes masg

Wh) $4%0 72 A5 P5F YIS 24}
B OAEe 20099 BEATE AGABELT EEFAN Auei 45 B
zo 9 g% Fo WiE HYARE SRR} AT A WElE FolA Was

22 51 (bacterial blossom blight; Pseudomonas syringae pv. syringae)¥} A 530 H (gray
mold; Botrytis cinerea), w3 * (Sclerotinia sclerotiorum (Lib.) de Bary)= ZA}SIHRIL 3l 52
S
=

B2 28 8l (white peach scale; Pseudaulacaspis pentagona Targioni tozzetti

~—
~

U (apple heliodinid; Stathmopoda aurifrrella), Zohei o mjv]Z(7134), SH7E o= A

=g 2T

- 88 -



AZW Pectobacterium HA)FHol 3+ #A3A AA A= 7T 99 2}, Actinidia chinensisOl

7191 Pectobacterium # % (ML © Pectobacterium carotovorum subsp)ell A3 RESHE7}
17V ol Actinidia chinensis®ll 43t= 'dEZ =159} Actinidia arguta®l]

],
EFote Aol B3 TEAGAES Ho 7P AsARE SR FFol = e

AT EFT) s A= v a1
HFEF=15 (3 F) Actinidia chinensis + ==719
PFIF= 25 Actinidia chinensis + =E719
HIF=E 35 Actinidia chinensis + ==719
3 E169] 9] Actinidia chinensis - =T 719
sld1d 155 Actinidia deliciosa + 19714
ol = Actinidia deliciosa + 379
v o Actinidia eriantha - H|©H7] 9]
=) o} Actinidia arquta + Z}A3 o2

() s AFAE] WF 240 Z¥EEA s 2R 990 F), (1) 1 TE FFEET] T
ZAo] AWE Yol ), (+) : TEAJA(E7] W £H o] oA WA H).
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ad15E thET(E) SRS HzT 2l FAAS S

a9 111 Foy 3 A A3 71A
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o 2P FAREA )

a9 1120 Foy FE AGE AFAE A4

i

a9 12, el Fud A A3
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109 A 9} o]

Actinidia chinensis®l| &3sf= ZA}

o7}

o
o
M

3

Yo 7)== T3 (Stephen, 2003)->

seiH EAZL 2
Fol FH= B4

& U R, G, o)

H =0l A
W= Actinidia chinensisl Al 73] HkA

1A ekk=dl, Jo(2006)2]

S

o
[e)

FAT.

S

o}

10. Actinidia chinensis® <%

-
it

.mo

++ ++ ++

++

=3
1o

+ + + + + +

+ +

++ ++ + +

++

++ ++ ++

++

++ + + + +

+ +

++ ++ ++

++

S E169 0]

++ ++ + +

++

A A= =

++ ++ ++

++

gl

o

++ ++ ++

++

1 21% ©]%

+4 1 6~10%, +++ 1 11~20%, ++++

:5% w|qk,

+

7

=
-

DEA

J

S o] ZAQ Actinidia deliciosa-2 oY AlEo w

1

ol

ol

a0

[——
o

G A Ego]l Boked ol

ool A
FE34 29 vihatelzt gal I Fdo] Zoslojx Aol A4

=54

H7l &

3
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o] Ho] Bl B oz Ao 2t vh2008), i 5(2008)°] Artet AA|E=

Aol At ST Actinidia deliciosa® o A= AlFoly FFo BAGe] TASA ekt

Actinidia eriantha®} Actinidia arquta~ Actinidia deliciosa®| 43h= FEEET Wallol Zsial

A T EMEAWEE AA BASAY BASA Edth sHARE SelFe T 2T 24l

©+=d|, Actinidia deliciosa®} Actinidia chinensis| A= T3 A 2 AP 28] Actinidia

eriantha®} Actinidia arquta= JHZ OS2 Fof7F Asste AR AZET FFH o= An|
s

.
Ht A Fo 7 B6F BARES masd 2423 ANTl
2430

ON

chinensis7} A o2 ®ajo] A
ATHAA T F FZbol| vzt Aol AN Actinidia deliciosadll 43he S FElA
dhAlo] T B2 Aol mEtA HIAlFATAN FE554S e 2o Aol ek

A} AU Aol e e Fhuds 28 et s AR ALRHU.

o

o
=

k1
8

g 3 =
=1 E (L=
TEOEY e A Y g EHE 2 s sag
g2 ess + 4 ++ + ++ ++ ++ -
AFad1ls ++ + + + - ++ ++ -
A. deliciosa  SjFTH13E + + ++ + ++ ++ ++ -
dda1daz ++ ++ + ++ ++ ++ -
dFad15s  ++ + + + + + + + + + -
ig1dies 4+ ++ + ++ ++ ++ -
g ool = ++ + + + ++ ++ ++ -
2l T ++ ++ + ++  +++ ++ -
s 2l + + + + + ++ ++ ++ -
A. eriantha W] s + + - +++ + +4+ +++
A. arguta A o} + + - ++ - +++ +++

DroabE . 4 5% mwk o+ 6~10%, ++ 4 11~20%, ++++ : 21% o)A+
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oh Ao 8 A AR TF B SAAT e A2

(1) A= 3

[e]

et

(7h kel F 9 (species) T4 FAbsiA

i
Lo
ggl_‘

FF 3 G 279

71574 o AFF SA44 wHEEeRE &8 JleAdes AESH] fd o
A. deliciosa(3ll°1¥1E), A. chinensis(3l=, 3Y), A. eriantha(PID), A. arquta(X12}), A. polygama(7)theh)
570F 6FFcl thetel & FYu=EdF, WEpIE", 424 T vl £45AT
A

A0 A e 20079 108 FERE 119 el 24 AdEred Bad

A2 Al de FHAS TEE AFHS 0T 270d A= AL A3

AL olgadn EAMEe e 2

1) & Z8 9= 33 (Total polyphenol content)

d A7 50ge 80%°] acetono] ¥il g F o] AFH}AS AREsle FEY 50mls
sheFE Aol A3}t Spectrophotometer@ 760nmol A FF =S A5l F ZdH=E
S TSI AL oY AlLEA SR 33 HEE 4% & HAgks S

TE = FF(mg/100g)=(H ZFdA F& &% (ug/ml))>x50x1/5x100x1/1000

I~
iR
Ju
[
1%
a
=3
o
=
s
=
=
(@)
o
5
=3
(@)
5
=

0.5g%] AlZE 80% aceton®. & FZE3F & AT Y-S A8 spectrophotometer 2 6452

2
663nmel A FFEE SASAT. SAHE T2 ol A er ftsto] 454 FEFS

At
Jfu
b
ﬂﬁ’i'

Z(ug - mg'fw)= {20.29xA645=7 3k+8.02xA663= 4 3k} x aceton(ml)/fw(mg)

3) FEAIRF & (Anthocyanin content)

Z4 AlE 100g=S 400ml methanol:HCl(v/v=99:1)E Ao 2 FZ3ta oHfAS pH
differential methodE ©]-8-3}4 spectrophotometerZ 5432} 700nmol A FF=E FA3ALL
obef &f ApbA o= Skttt

A=(Anvis-max-A700) pH1.0-(Arvis-max-A700)pH 45

Monomeric anthocyanin pigment(mg/liter)= (AXMWxDFx1000)/(ex1).
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o

;o_u
e

)

4) WETtE

, sample 1g< acetone}

q

A4

e

S

2

)}

Al5E homogenizerZ &

Al
=

kil

I spectrophotometer2 663, 645, 505, 453nm

A}-8-3

o
=

o)

Hlo

0.216xA663-1.22xA645-0.304x A505+0.452x A453

HEFF2E 3 (mgl00ml™)

“d (Antioxidant activity(water soluble))

/42 Photochemiluminescence system (Photochem-PC. Berlin, Germany)

£% g9 umol equivalents

Z_l

(ACL protocol)> 3GAIZ

ascorbic acid =+ Trolox%]

A BU= A7 2€9%EH 54971

o)},

thej e

z

el 7HE

ksl

HIE}FICE]

Aokl

[ R=S
i

1983; Warrington

4 o|th(Huang &

1
T

oo A 1919 2~6kgo] AH]

=, 1990).

o
N

—_—

Nlo
Gl
X

S
oF

—_
o

el

To
xr
i)
El

o
T
70
T
Tor

Z+

o

Fod 0TolM 270 A= A2

2~ L=
T3

A ATE=R

FATL

B

—

A
-

o

Eis

7] Ak

o
T

T lA,
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o
B

_g]

A 100g

shel 7

NELH AFE AHE

o] Sy A=

ks
=3

o] dUAE 2L

4, A 9, T2 49 A

R

al

)
o

ol
o)

—

X

AN

B

(KN)Z 3L

ol
~X
o

Az

Az BN 22T @

lkcal = 4.184K]

il
A

To-

Nd

e

%

~

71 A 3~5A]

o

5

=

Zal

s

2 1~24

FH A

]

%

2tk oAl

1 A E

3

ok
2

A AloTH Sl A

B

o

oju
0

Aol FA(g)

Aok 7A e A (g)

ol 100~105C o] AZ7]o A 2~3A]%F

AgE §7)0

bl ol

45

S A A

el

g A]

)
~

AAez AU,

=
=

SRR

98~100TC 2] A=x7]

sttt

o ma 2
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%100

Wi-Wp
S

B ER

X

R
=

)

il

]

olef o} 2},

0.05N &4 1 mL = 0.7003 mgN

100
A2l A3 F(mg)

= 0.7003%(a-b) x

22 (%)

o] mLg~

N F3o] 2% 0.05 N FAFUHEFHY mL

P
T

19 A39e we Hojme

3|

A% AL

P
o

be el

J]

&3] 3gkA

B AAE mr]o Y AAH 550~600C < <TofA

550~600C= 7}

2 59 Hx2 g3k gihe G 2haE o] g7t (Co2) 2

S
=

3T
™

Al
a

OO]:—Q—

L

SFal EFE(tar)

B2 =,

HA =0 2317 33te] ao] o HA At

)
—

Ho
)

Gl

st7] wZell Z3|E(HlK7r, crude ash)o]z}

-
.

7

5]
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Aol AA 9] &R H%)S o

Hu

%100

W1-Wy
S

B (%) =

o =7hst slEe] TAl(g)

E LB EET

33

Wi .

S

g3tE2 A4 100g oA

B

—_
file)

wA
B

BN

7o
oF

|
[

S

5

FATE Al

3|

Fructose, Glucose, SucroseS XA}

L
T

How wol AZH oA

¥ 83 50% ethanol=

22!

el o

bof %4

0|85

=
=

A AZwE 3

ol
ol

qr

al

ToR

(g/100g) = (Rx/Rs)x(Cs/Wx)xD

7‘L_:11_
Rx | A1) 92 3o|(w12)

=

=
[¢]

Fructose

8] A 5

D

JGE

19] %%, ¢/100g

Wx @ AlZFA (g)

A

=

o
U
ul)
Nk
I

Rs
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e

Nd

iz
o

oF

B

e

Nd

i

HPLC-RI (Jasco RI-2031 plus, Jasco)

Instrument

Carbohydrate column
(4.6mm x 250mm, 5/m particle size, WAT084038, Waters)

Column

—~
>
~
>
No)
[e\]
<+ §
S E
]
o =
We
QO
A =
(4]
- E
)
= 2
b )
p—
.-
e
@]
)
]
Q
<
(]
n
(¢}
<
a,
]
pyem]
Q
3

1 mL/min

Flow rate

Refractive index (Positive mode)

Detector

38T

Oven temp

1040

Injection volume

8) F714

450~600C ¢ 2ZofA] ofe] A|ZE 7}

&ttt o] 3

<
T

I I e 2

S

A g
3 2ol

iy
o

ojd w7tA 33}

o3|
i

Nlo

3]

al

5

38

s

Z g}~

el 50mL W 2=

o5

=
=

&+

te Al

SESERRSE

=]
Run

&

%)

7A
Hr
fvzel

TH

oju

Z_l

ofzf o} Ztt.

Al
2]

50 mL =& 25 g

(mg/L E+= mg/kg)

B = A 82 F7(g)

(mg/kg)
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=
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ol
s
>

94 o] (ICP-MS) =l

=z

A

-

i

2}~k &+(Plasma Flow)
SR
B Z 7] 4 (Auxiliary Flow)

il

(Plasma RF power)

AT 4 (Nebulizer Flow)

£ F4FZ(solution uptake rate)
gl =719k (lens volate)

2% 9] (Mass range)

FA1ZH(Dwell Time)

#

“(Number of scan sweeps)

17 L/min

1.35 kW

1.25 L/min

0.78 - 1.2 L/min
0.3 mL/min
625 V

8-240 amu

50

20

W ek Co 3 (mgf100g) = L
C: A9 HEY CEE (mg/ke)
D : 3 juj4

A7 A (g)
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# 14. HIgHRIC #4%1

7] iyl
Pump Jasco PU-980
Column Inertsil Diol Column (4.6 «250mm, 5um particle size)

Acetonitrile : 10mM-sodium acetate : trifluoroacetic acid
Mobile phase
(90:99:01, v/v/v)

Flow rate 1 mL/min
Detection Jasco UV-975, 254nm
Oven temp 40C
Injection volume 1048
10) HIEYIE

s
o\

g A Ao A5S dLdYols Hkste] ARl £ e AW &4
&

=S A At AR etherg ©] &3l FF3t9 HPLC-FLDZ 73

Instruments Condition
Pump Jasco PU-2080 Plus
Column Reverse phase C18 (4.6mm x 150mm, 5um particle size)

Mobile phase

Flow rate
Detector
Oven temp

Injection volume

Acetonitrile : Methanol (50 : 50, v/v)

Isocratic elution
1 mL/min
Jasco UV-2075 Plus, FP-920 (Ex 298nm, Em 325nm)

Room temperature

1040

11) We7tzE

HIERRD AY HAF=42 HEIEE S AlRE ZFdzdelA Hsletd Ao Ex3E

o

A AL AAG ¥ etherg ©] &3] FE3to] HPLC-UVDE 7 #3l A thH(3516).
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% 16. WE7IZE EAxA

Instruments Condition
Pump Jasco PU-2080 Plus
Column Reverse phase C18 (4.6mm x 150mm, 5um particle size)

Ethylacetate : Acetonitrile : Acetic acid
Mobile phase (30 : 68 : 2, v/v/v)
Isocratic elution (with 0.22mM BHT)

Flow rate 1 mL/min
Detector Jasco UV-2075 Plus, FP-920 (UV 450nm)
Oven temp Room temperature
Injection volume 1048
12) 712

Ade AAZ HF3 MixerZ &3] #A3 ts 10gS FHst] AFAEZ AR

o} 7] HPLCE S/HFE 718t 50mLE F83 & F5HS HPLCE S/HFZ 58] 34

3Fo] 045 pm membrane filter (Millipore Co., Billerica, MA, USA)Z 33 & 3% 179
HPLC 7oz 433t i+ +714HBio-Rad Lab., Hercules, CA, USA)> A4k
(citric acid), F=24H(tartaric acid), AFZ4H(malic acid)S AHE3SEAT AlF5AA HE"H F7]
e A EFE R4S HPLCO Fisto] o Zp d=0] yebd miygE A

(retention time)& A Z vl 3dle] Zpzte] FaWH O ZRE AE3YPT (3 17).

ke

17. #7132 4%

e

Instruments Condition
Pump Jasco PU-2080 Plus
Column SM 18 (4.6mm x 150mm, 5¢m particle size)

. 0.1% phosphoric acid
Mobile phase

Isocratic elution

Flow rate 1 mL/min
Detector Jasco UV-2075 Plus, FP-920 (UV 210nm)
Oven temp Room temperature
Injection volume 2048
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< (reactive oxygen species)<-

b gergel Qcloln] BYVLFS FHAE AT 93t AW e, w5

A4 delle 90 aF2 AdA4ES HE

X
i
N
2
Mo
=2
rO
__).4_1‘4
rr
ot

(>
i‘l
el
1=°l

>,

Y

%g,
=
m.
ﬁi
oY
[
oy
i
Ll
gt
oX,
ot

2)
ok stz kst oAl A' e AFo] dFFoln olYd FIEAQ W= 994
Farst -] AR ol FoXn 7P de ¢eR s =2 EFHE(Vit E), ok
F2HHVit. C), ZZBEFVIA(B-carotene) o] Aom oJd dgh W AF7} o] Fo|A
$oHGohil 5, 1986). HE3t a-tocopherol in vitro 3ol A chain-breaking antioxidants=
7 5k &S HolW carotenoids GA] 4FeA &g Ok RS 7HAa gloH
singlet oxygen< B-caroteneol] ]3] Wi 7F3tA A== A2 dEA Utk B AFY
Ao ok 8 H) wel EIEE, of~z=2 B ZZHENIA 58 YA sk

=
A7 WMol AAAsA 5 AFLAEA O 28T 58 Aotk
1) ¥ &g ¥s % (Total polyphenol content)
ZgdEolzt & ExF ol 27) ©]49] phenolic hydroxyl7|E 7} W& 31g&ES 71
Z1t}. Phenolic compounde YWHA 02 AEA oA dHE = o5 st S 3

u)
(7
<
0%
i)
X
ko
i)

g 7+ AL=E Hixo] 4t} Phenolic o] F73g #d, i

3 FR 5 2L AF crude extracts AFIANA Bl Shakn Qe olFo|

Ade] sty BelE AJAA HFL FE B L

1993; Bogs 5, 2005). FE/§Ish 17|91 EF| o}

il
o
oy
>
N
N
2
M
o
X
T
@]

=
@]

aQ

ol

il
o
fl
)
i)
g
i
ol
flo
fig4
[
N
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R
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st 3}

S

o vl

L

o]t} A. eriantha?] HIEEFL UE THU

] slo] <]

1
T

(3]
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o

ALO AT ﬂn/ T h L ~
5§ TedzdE
5 3 ol Ho o oy S
o T s | 2 = N @ — o Hin ) 5
£ T Jilg ¥ s g 8 & 7 o 2 M .o
= Mo by Ar - Mu 1x__/| il o
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=3
—
o
o
)
)
N
ko
o
-5

o)
3

&
hinss
B
o
1%
ol

S (species) FE(AF)8

&t & (mg/100g fw)

Skin Flesh Core
A. chinensis 3= 58.549 d” 17.650 e 79.484 ¢
A. chinensis T4 48.777 e 27.500 d 108.395 b
A. deliciosa delH= 111.127 b 45.619 ¢ 118.992 b
A. eriantha H| o 79.363 ¢ 32173 d 138.623 a
A. arguta =] et 110.038 b 76.906 b 30.899 d
A. polygama kel 161.241 a 159.610 a 140.829 a
‘Mean separation within columns by DMRT at 5% level.
3) QtEAIQE S
e Az 85 fEste M 8% dEes MZd wel st AfE vl
GEA yehdth EetRol=EAd &ate Fdo] Hie GEAN AL, JtERE ==

o] =32 A7 7 A4 e d]le] He B E A7

Fod F59 A5eAM ASHUL Hyeh A M = HEHA

E 20. #Acbel F8 E(species) HMEIR Y} FFAEA T

3 (mg/100g fw)

8 (species) FEAF)E
H e 72" FEAQE

A. chinensis 3= 0.931 ¢ 15.927 ¢
A. chinensis T4 0.801d 35.713 a
A. deliciosa EIRIEIR= 0.927 ¢ 0342 e
A. eriantha H| ok 0.834d 20.137 b
A. arguta X oF 1.075 b 0.646 e
A. polygama iR=g 1.335a 9.937 d

“Mean separation within columns by

DMRT at 5% level.
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4) Me7t2d &

AAA S de BESE FRZE|xol=E oF 409 Jj7) ) FFREwol=E Y ¢
72 E] ;0] = (cyclic carotenoids)$} 8 TZ7} ¢l 7FEE o] = (acylic carotenoids)E
=Y Ha AT ostd 8 Tz g FtEE R Ert At AbslolA), dFat
a3, gy Sol ¥ AR UBRt JtREHRo|E 47, CdFA17], ¥
EAEE 8AERE HaA7IH, FY AEVIG LvFE Fxo EAUL A4S TV

g Rl 7h2Ele AR Az AYolx Bz = A4Sl 7roluk Ao A

o
ofy
>
S
S
[0}
=]
)
o
N
_}l_,
S
<
5
3
2
>
fru
3
ot
4>
%0
o
=
o
)
>
o

./.":
-carotene 5 ©°| ITth
218 olefd WEFIEZ™RS faltAZE A% AUFAES AANFE i8S A
AtHGoda &, 1997, Kim 52002). ol#gt W E72RS schef>2]ob>3l =, slo] ¢ =>ud,
T Fo2 BEoA HEFHAJTHEE 20).

sl sl gAe dF, dol9ls, Hige] §
=g vido] 7bg Edth slF, Ao, FUe] Fgel FAFTAL wLF FEolUT

e e FABBAE AFF TFo] 1 B e UBATHE 21).

* 21, FoE 2 F(species)d ditslEA

& (mg/100g fw)

< (species) FEAB)E
Skin Flesh Core

A. chinensis s = 3.753 a" 1.533 b 2.266 a
A. chinensis =& 2.697 b 1.567 b 2209 a
A. deliciosa o]l Y= 3.406 a 1.577 b 1.651 b
A. eriantha H| ot 3.385 a 3418 a 1.582 b
A. arguta =] et 1.553 ¢ 0.620 ¢ 1.720 b
A. polygama 7H ot 1.361 ¢ 0.287 ¢ 0.667 ¢

“Mean separation within columns by DMRT at 5% level.
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o|t}(Ferguson & McNeilage, 1999). &A=}

B fA4

3

o E
=

=

7

]

+

[e)

]

A
a

el

el

Auete %

o

3

a2 Ao

P
T

Hj

T

A=

S

‘Or]
o] 4749 H7} ATk A. chinensis} A. deliciosaS nlvjsle] &

=

=

o

o

=

AaL, Hde] A7

ol

L:

£

< 2002

o] dlel9l=

T
ﬂ.o

wK

=

B3)e] Gol A glot HAe) 7]}

AAI 1AL

59
noh $58 2

jlN

el

Hog RBuEATh A. chinensis 7+e] wWHjE Aol AA|
24 AFold AA bR F Aolrk glew, 53] Iujo] Y=o} AlFo] o]Fof

3t

thef o] BIERICe]

1

=

3ol

=~

A
(FEH, 1997, FHF, 2005). vt ofz}

o

olm

|
—_

(74kcal /100g) ]

121155 9

9

=

sl

F9th &lg& =235 (33kcal/100g) = 2 E16°] ©](48kcal/100g)oll H] 3

S

o

5

=

1719191 8ol

1

T

(64kcal /100g)

<

AF2A15

9

il

]
pal

]

169 0] 9} BFE=1, 2, 35, 2879 AES ol

o

AT

A

E

al

]

H
< 7HAA

&
&

[e=]
=
[e=]
=

ol
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E 22 4% BE 9 299 B, FE, BestE, v, A 33
S 9% 3% SR wrsE wwa AW

(kcal/100g) (8) (8) g/100g)  (g/100g)  (g/100g)

HIFE=15 65 0.76+0.05 83.53+0.02  14.8 0.7+0.01  0.3+0.01

=23 33 0.62+0.02  91.11+0.10 7.2 0.9+0.02  0.1+0.00

HFT=35 56 0.82+0.07 85.52+0.07  12.2 13+0.03  0.2+0.01

BE169 ] 48 0.76+0.00  87.54+0.13 10.6 0.9+0.01  0.2+0.01

g 1d15% 64 1.88£0.10  82.67x0.09 142 0.7£0.01  0.5+0.02

3 o] 9 = 74 0.63£0.02  81.65+0.22 16.2 0.9+0.01  0.6+0.02

2) A

T E169019} FolY=e] AT 09g/100gC.2 £ FFo|Ut) dFTFE3n e
T E16°0]9}F df|o]¢=el H|

4 T == 2 39 FodA ZlE F8 F2 T2 fructose, glucose, sucrose 3EF
HEE159} 3571 SE169 0] Bls| £& 759 fructose$} glucose”7t HEEH AT
El6colX HEH A

COYER Be 39 {9l HEE sdEzlize = E
3 E16

2 sucorse

ofojof Hl& H<S 5 A=z AT
HTHE 23). Jeong 5(2007)] SH=Ait H=
2 FF2 sucrose 1.04%, glucose 2.17%, fructose 1.86% 2}l

ol AFollM AtE FETY ATES] FYT dEFol 24 =4 yEEth

Ao A fr2] 32 fructose, glucose,

b
.
E
Jo

sucrose 3%°

B3y ET
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(g/100g)

o
oF

2]

05
N.DV
0.1
N.D
0.3
0.4

Sucrose

249} 2ot B AFollAM 7HE Bol

Glucose
4.7
1.8
45
3.3
4.0
51

-
It

71 AT

=)

£

_g]

Fuctose
4.7
2.0
4.5
3.8
4.2
54

=

, slol 9]

<

F2a15

S

B E169 9]
1919155

UN.D: Not detected
5) F7]

E16°] °],

<

Y

o)

ol
M

N
o)

O

Z 1359 237} S E1690 ] B3] 24|

)

—~
o

A HlERRIS] o] -l

=)
PN

HehAl = & A

pal

R

A 3 S
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o2 AFe T S

=3
N
g
Ho
oX,
ofy

o
i

7173 & (mg/100g)

Ca K Fe+ Na P
qF=E1s 15.5+0.33 287+1.83 0.2+0.01 8.5+0.21 23.7+0.7.
qFEF=2% 14.9+0.32 234.7+0.50 0.2+0.00 11.8+0.23 23.6+0.52
qFFE=3% 5.6+0.14 264.7+3.40 0.1+0.00 5.6+0.00 29.9+1.05
3 E169] ] 12.4+0.87 262.0+5.53 0.1+0.00 4.8+0.74 31.4+0.41
1155 22.5+0.80 385.243.79 0.2+0.01 7.5+0.21 35.2+0.85
3 o] 9 = 35.2+0.51 261.2+4.48 0.3+0.02 8.0+0.04 31.4+0.23

2271919 sdigEE1sE SE169 oo Hld] of 188 £& HIEWIC IFFS 7HAL
A, ™79 siFadIss = HIERICE 4% AT Sl /Mg =% sl =
tiE) 28] o E wokth Kim 5(2007)8 Rard] 9&tH ZFE=7]$19] Golden King2] HIEFTIC
FFS 1473mge g ST ATHT =} o)== 484mgE B ATAHS} FA
azgage #H=7E s ddsta
JE AFES FHNE Aoz Axute] FRAEQ BExIAte] gaEE AL o}

AEe EFE AWste FAsA8S Fdth(Datta®t Kaviraj, 2003). 2 &4 &EE 4319

ol
2
ui
Ry
Au)
g
t
rr
ot
%
)
e
fr
S

&
=)
Y,
>
il >
ru o
X
rc

0.4 mg/100g, 0.1 mg/100g®] A=H|(Oh, 1996), Fc}|
T HIERD B9 g o] 2 ¢ g AT I FAME sjEdE=159 HiEd
E9] &2 0.8mg/100ge] HEE o] TE169 0]} 3 °l-?45(0.6 mg/100g)°l Hl&| = FF

A48 59 7leAd dEoE FE W beta-carotene T
HFA4FQ FEATEY FdoldE, TEI6Y T 0.7mg/kglE 22 FFolAo s
29155 = 08mg/kge] AEHIUT o9 22 ZAE AR OE JIdEE1sE SE169
ol¢} glo]H =0l HIE| BIEIRIC, HIEHHIE §aFe] E7] wZol AHER i AFFoR
HHGE25) HIERICE S &40, e, Asai, 247130 Sl wet g8l = e
=2 olo tigt B FA|AQ HEZF Z 83tk (Chen, 2003; Fergusony} Ferguson, 2003;
Huang, 2003; Li 5, 2003; Wang & 2003; Zhao &, 2003).
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325 45 Aok AlE o] vER
F2AE) (e 109 g 100 ik
Ngz=13 82.0£2.32 0.8 0.7
MF=E2% 46.4+1.05 0.2 0.7
MF=E=3% 53.7+1.51 0.5 0.7
S E169 ] 45.6+4.31 0.6 0.7
g 1Y15% 133.8+24.36 0.6 0.8
sle] = 56.2+3.71 0.6 0.7
7) 714t
235 gdst FALe BRAE gz a7 de A= &HA Urh

OF2LT I Fgo] S Ao

dH A JtH(Do T, 2005). o]t AlFpike Fo]f=of HlE sFd2b155 7 oF 3u) o]
o] et gl7) WEo) Aus HAIse AHAEY 7EE FEE] FEAZY AHo=

A= olH3 54E ol§T HF TteoERE o8&l 7hsd AT 26).

FA BHN)

Citric acid Malic acid Tartaric acid
JFz=1s 0.94 0.44 ND"
qIFT=23 0.79 0.38 ND
HIFT=3% 1.12 0.40 ND
S E169] 0] 0.37 0.58 ND
18155 0.84 1.16 ND
g o] 9 = 1.33 0.34 ND

> Not detected
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kel
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o

T
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A

193t BARlel AF 0L 7HA =

=9 hFe A F

Al A

12°BxZ 3R 257t B FdiF oz wokth wEpx 1gd=e] i
YT 6.5~7°Bx(Cordon Michelle 5, 1912 <& o F=79)

G5 53, AF BAAAE FASA solAL o

Zhll M AatE o] slid riibE bR

=
[6)

%

bl

7} shobAe

b
ﬁo

F5

%3}

[¢)

Fotel

e

=N
[}

Zhll Wl 90Y ~150Y 7} A]

1996; Fan I} Zhang, 2001; Lee &, 2001; Park 7 Kim,
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7Fed Aoz Aztdn. 954t TE7]9 SElede] A 12~165FE AL
9lov Park(2009)2 0C AAste] #AA= 1078 7IEste]l 125ekar Busided 54
dieel AdHe BElecolsr viet 43t A Aos dasy oo Wi Bo
A A77t desit.

20 180 -
18 1 160 -
16 A 140 -
ol 120 -
7 12 1 -
i #0100 A
— 10 -
i Y os0 |
B og = 080
; == M 060 -
3 Lt
. i 3 S 040 -
E15-3
7 - s 020 -
0 T T T T T T T T T T 1 000 T T T T T T T T T T 1
02 159 302 4% 0% 75% 0¥ 1058 120% 135% 1504 0d 159 309 458 60F 75¢ 0% 105 1209 135¢ 150
500 - 50 -
450 -
400 - 200 -
~ 350 -
£ 300 z
@ 4 %: 150 -
3 07 fo e
H 200 A ] .
%’1 :!.E 100 - 3s
150 - T
100 - 50 4
050 -
000 T T T T T T T T T T 1 [N}
0% 152 30% 45% 60% 75% 90 10521205135 21502 0% 159 30% 458 60% 75W 0% 105% 120% 135%

u
o
i

=519 Fe A ARF BE, AE
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Aga Jaezel mE A T ALFE WHIE 7] Al AAskdt A dx
e g vHE w7kl A 83 g HdS ukE 0Tl Agste A A% F oo
1CH "3 =2 YA 0T A= ATTC—0C) 27IKE AYstdth. A= AR

¥ )
F Aoz HAS Aol BE, 4=, AKNE 5L 2ASET A9 gEE gAY
8

¥ 2 E
FEA(PR101, Atago)E ol &3te] FUE Ad F AFde] S ALt A4 AgaFe
0.IN NaOHZ #gg F 7ot gFoz st yehiy Hd3=e Filg HUA=A

eSS BE BAL AF B WA gE LEagos A% An A% 270
104 222 g 002 A28 Aelel A% 27138 0Cd A% A =T A% 3
drsl A% st Aols Holx 2ot AW AF F HEE 7CAN 0CE WA
AZRLAD T At A% T 02 00 AR ARG A fAHE A%e R,
ARge A% 0YREH WeA A 0T vE Age ARt o BA ehg

180 -

18 - 160 4 ——0T
16 - 140 =77
14 - 120 -
E £ 100 -
o 1o e () M 080 A
i L
=7 060 -

0.40
0.20

L= - ]
1 1 1 1

T T T T T T T T T T 1 D[:I[:I T T T T T T T T T T 1
08 152 30% 45% e0% 7Y 90 105% 1209 135% 150 08 152 30YW 454 G0 7Y 90 105Y 120% 135 150
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;;Hu 200 | W oap .
150 |
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100 |
050 10 |
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02 154 30Z 452 60L 75U 90Y 105% 120% 1352 150% 0d 158 3049 45H s0% 758 90Y 1058 1209 135% 150

a9 2. AFPAA Y] AFLEE0T, 7C-07T) AT B, A%, 4%, #F2& W3}
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3. HlH A (CPPUIA 2] el wE AR77hdE AAFA w3t
7h A 5

HIH A (CPPUYA 2] froll W A F ddF2 3 A WHaks #9sh7] 9fs 2008d
i Atel F7HAA So]fEEFTol A Aujstd siw AdES AFARE ARSI
HitiAl= Ao s7kl A ALgshe ZEREIFEAAE AT Al Tt 6
129 25ppmE =2 FHdo] HA Asiitt. Aujde= IRt 20799 A B
shith. gk 109 2093 108 300l 242 BithA] A

]
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[ ] 7th international symposium on Kiwifruit(Faenza Italy 12-17 September 2010)
A selection of Korean gold kiwifruit "Haegeum’ and its performances in farm orchards

Youn Sup Cho, Hye Sung Cho, Moon Young Park, Kyeong Cheol Ma, Dong Geun Lim,

Byeong Joon Jeong

Fruit Research Institute of Jeonnam Agricultural Research and Extension Services
(JARES), 15-2 Daeyari2gu, Wando, Jeonnam, Korea, 537-807

*Presenter and corresponding author

Abstract

Since the release and commercial success of gold kiwifruit in mid 1990’s from New
Zealand but limited access to this variety by Korean kiwifruit growers, there occurred a
demand for Korean variety of gold kiwifruit.

In 1997, the fruit research institute of Jeonnam Agricultural Research and Extension
Services (JARES) made various crosses between Actinidia chinensis species originated from
China. A round and very fruitful accession was selected from a cross population
between late 2002 and early 2003. The performances on Hayward vine by top-grafting
was followed in both experimental sites and farm orchards since then and named as
"Haegeum’ in 2007. It flowers in mid May and reaches the horticultural maturity which
means disappearance of green color in fruit flesh at mid-late October although there are
variances among cultural conditions and seasons. The average size of fruit following
conventional practices is between 70g to 100g and the soluble solid content after
ripening is around 14% to 16%.

By the end of 2009, this new selection has been released by top-grafting or as new

seedlings to growers and the potential acreages are 25 ha in Korea.

Key words; Actinidia chinensis, gold kiwifruit, Korea, variety

- 136 -



3]

5}
3)

ALl

=
LA

Moon Young Park* Youn Sup Cho, Hye Sung Cho, Kyung Cheol Ma, Jae Ok Park,
Fruit Research institute of Jeollanamdo Agricultural Research and Extension Services, Wando,

‘Happygold’, a new selection of Korean gold kiwifruit
Jeonnam, Korea 536-824

Dong Geun Lim, and Byung Joon Jeong
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‘Haewon’, a new selection of Korean big early-maturing green Kiwifruit

Moon Young Park*, Youn Sup Cho, Hye Sung Cho, Jae Ok Park, and Kyung Cheol Ma

Fruit Research institute of Jeollanamdo Agricultural Research and Extension Services, Wando,

Jeonnam, Korea 536-824
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Fruit Qulity Change and Determination of Harvest Time of Korean Gold kiwifruit
20079 HHEA A FEH

Fruit Experiment Station of Jennom RDA, Wando, Jeonnam 537-807, Korea
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Relationship between Dry Matter Weight and Soluble Solid Content at Harvest among 5

Gold Kiwifruit Accessions.

Youn-sup Cho* Hye-sung Cho, Moon-young Park, Geuk-pil Bang

Fruit Research Institute, Jeonnam Agricultural Research and Extension Services (JARES),

Wando, Jeonnam 537-807, Korea

This study was to compare the change of dry matter weigh at harvest and soluble
solid content of ripe fruits among 5 gold kiwifruit accessions, which were selected since
2003 in Wando Experiment Station, Fruit Research Institute of JARES

The dry matter weight of "Haenamgold #3" at harvest was over 17% at early October,
while that of "Haenamgold #5 was the lowest among 5 accessions.

Even though 'Haenamgold #5 fruits which were picked at late October, the dry
matter weight was kept still less 14%, while that of "Haenamgold #3" was over 19% at
the same time.

Except "Haenamgold #5, the dry mater weight of 4 accessions tended to increase
following the delay of harvest time, especially, the dry matter weight of 'Haenamgold #3’
was highly correlated with the increase of soluble solid content of ripe fruit after harvest.

Meanwhile, the relationship between dry matter weight at harvest and soluble solid
content of ripe fruit after harvest showed quite different aspects among gold kiwifruit
accessions.

# This study was partly supported with the funds of Agricultural R&D Promotion

Center (ARPC), Jeonnam agricultural research and extension services (JARES), Rural
Development Administration (RDA) and Korea kiwifruit marketing co. since 2007.

T. 061-552-3063 F. 061-554-9933

- 142 -



1 20073 {3

T 2EA9 A A
A Selection of Korean Gold kiwifruit "Haegeum’
284, 24, Y, WS, 013 E, A9E, 9%, 339
Younseop Jo, Hyesung Cho, Moonyoung Park, Jaeok Park, KyeongCheul Ma, Byeongho
Kim, Donggeun Lim, Geukpil Bang

AGFEEY71E AFATANER
Fruit Experiment Station of Jeollanamdo Agricultural Institute, 15-2 Daeyari2gu, Wandoup,
Wandogun, Jeonnam, Korea, 537-807
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