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SUMMARY
CEEEE)

I. Title

Development of Onion Cultivar by Growing Period for Import Substitute

II. Research progress

1. Development of Medium and Late maturing onion cultivar with late bolting and

high yield (Nonghyup seeds)

A. Collection and evaluation of gemrplasm
Germplasm collection of yellow, white, and purple onions was performed from East Asia

including Japan and China, America and European countries located on similar latitude of
South Korea for the national benefit. We investigated market trend and collect useful
germplasm to expand our germplasm pool and to accomplish research goal of our project,
development of bolting tolerant and high yield onion cultivar, finally. About 170 germplasm
including yellow, white and purple onion as seeds or bulb and characters such as purity, bulb
shape, lodging rate, and spliting bulb rate were evaluated. These germplasm was used for

onion line breeding.

B. Cross breeding of Male-Sterile (MS) lines and maintainer lines

We crossed collected germplasm with MS lines used currently for the introduction of useful
characters. Many horticulturally important characters were evaluated and excellent bulbs were
selected. A total of twenty lines were bred for intermediate to late maturing onion. Nine
perfect MS lines were selected of which characters are deep bulb color, round bulb shape,
long storage, many bolting. Eleven restore lines were selected of which characters are deep
bulb color, High globe bulb shape and excellent combination ability. these lines have used for

the development of intermediate to late onion cultivars with long storage.

C. Evaluation and selection of intermediate to late maturing F, onion combination
Sun Power and Katamaru were used as control because of the high preference of farmers
and merchants. Sun Powerused as control showed round bulb shape, erecting growth habit,

intermediate growth vigor, easy cultivation and long storage. Katamaru belonged to Asu type

_‘IO_



showed High globe bulb shape, long storage. A total of 388 combinations during four years
were evaluated compared to control. Onion combinations showed bolting-tolerance, bulb

splitting-tolerance, high yield, and long storability were selected and proceeded to local test.

D. Reduction of breeding generation usnig immature flower bud culture (ovary culture)
Three lines, MS line (A line), maintainer line (B line) and restorer line (C line) need to be

bred, separately because F, Onion seeds are produced using male sterility. And selfing
depression is very severer. Therefore onion breeding require longer time and much labor
compared to other crops. Mass production using culture techniques and chromosome doubling
techniques from haploid are very urgent. Especially, these techniques can be used for rapid
breeding of inbred line. Regeneration is not induced in onion crop. And haploid culture
techniques such as anther culture and microspore culture which usually used in other crop
are not adaptable, as well. Only ovary culture to induce haploid work in onion crop.
Biotechnology lab researchers of our team successfully generated embryoids. We tried ovary
culture using 16 lines in first trial. A total of 322 embryoids were generated derived from 12
lines, while any embryoids were not generated from the other 4 lines. Among them 246
individual plants were generated. Ovary culture was performed using 20 lines and a total of
325 embryoids in second trial, and 174 individual plants were generated. Molecular purity test
using 48 markers was performed on 174 individuals and about 20% of them showed 100%

purity, then used as elite line breeding.

E. Development of bolting-tolerant and high yielding cultivars
Development of F, combinations, evaluation of F, combinations and local trials were

conducted for every year during research project. Development of F, combinations and
evaluation of F, combinations were performed in breeding research field of Nonghyup seeds
located on Yeongam-gun of Jeollanam-do province. Excellent onion combinations were
selected and proceeded to local trials. Local trials performed using on in farms located on
Hampyeong-gun of Jeollanam-do province, Changnyeong-gun of Gyeongsangnam-do province
and Gimje-si of Jeollabuk-do province. Finally selected onion combinations, E-joeun plus,

Dawon and Superball, on local trial were applied to plant variety protection.

2. Development of cold-tolerance early maturing onion cultivar (Jeju Special

Self-governing Province Agricultural Research & Extension Services)

A. Collection of breeding materials

Breeding materials were collected for three years. Import onion seeds currently cultivated

_‘I‘I_



in Korea was collected. And germplasm was collected from Italy, China and Kazakhstan.
Collected breeding materials, currently used lines were evaluated, then early maturing bulbs
were selected. A total of 20 germplasm was collected including 12 germplasm in 2014, 6

germplasm in 2015 and 4 germplasm in 2016.

B. Breeding early maturing intermediate lines and restorer lines

A total of 45 onion lines were evaluated compared to ‘JejuO-MS-1" as control and used
for the breeding of early maturing intermediate line. Growth habits and yield traits were
evaluated and elite lines will be used as breeding materials to development cold-tolerant early

maturing onion varieties.

C. Evaluation and selection of breeding lines

A total of 28 lines were evaluated during first to second research year. Lodging time of
four lines were earlier or same compared to Samilhwang variety. Lodging time of JMI19 line
was one day earlier compared to Samilhwang and frost damage was slight. the other three
lines were promising for the extremely early maturing onion. JMI 25 line showed five day
later maturing trait compared Samilhwang, however, bulb shape is good and tolerant to
bolting and bulb splitting. JMI 25 was applied to plant variety protection.

A total of 28 major breeding lines were evaluated during second to third year. Any lines
earlier than Singsingball was not found, however, lodging time of a total of 10 lines were
identical with Singsingball. O28 line among them was tolerant to bolting and bulb splitting,
and showed heavy bulb weight and bulb shape is almost globe.

A total of 6 lines selected on previous year were re-evaluated for the horticultural traits
and yield. Lodging time of these lines were earlier than Singsingball. Bolting rates of three
lines, O6, O16 and O18, were higher while bulb splitting rate were lower compared to data
of previous year. Both of O5 and O18 lines were higher yielding than Sinsingball, however,

05 seems promising because bulb size was bigger, and bolting and bulb splitting was stable.

D. Productivity test and local trial of lines applied to plant variety protection

Jeju 7 and Jeju 8 lines were chosen because bolting and bulb splitting were stable, and leaf shelf was
thin, and product rate was higher compared to Marusino310. Bulb shape of Juju 7 line was close to
globe, however, bulb size was smaller. On the contrary, Jeju 8 line was stable on bolting and bulb
splitting and vyield was higher, then was applied to plant variety protection with the name of
Singsingball plus.

_‘|2_



E. Construction and productivity test of F, cross combination

Intermediate lines of which lodging time was earlier were selected and crossed. Seed of 21
lines were produced and growth traits of these lines were evaluated. Lodging time of most of
them was late then on 21th April, therefore these lines not adaptable in extremely early mat
uring onion type. Four early maturing onion cross among them, JE-O-M13XxCl1, JE-O-M13 X
Co6, JE-O-M13 xC7 and JE-O-M13 X (8, were selected.

3. Development of medium maturing onion with disease resistance and high storage
ability (Onion World Inc.)
A. Breeding of elite lines

MS and maintainer lines showed good bulb formation in lower temperature and tolerance to
bolting and bulb splitting, and restorer showed high-yield were bred for the development earl
y maturing onion cultivars. MS and maintainer lines with high yield, deep leaf color, good gro
wth shape and round bulb shape, and restorer line with long storability was bred for the dev
elopment intermediate to late maturing onion cultivars. A total of 1,800 lines were selected a

nd fixed from segregating and backcross population.

B. Breeding of downy mildew resistant lines
‘Santero’ european cultivar was bred by introduction of downy mildew resistance gene fr

om intercross between A. royle. ‘Santero’ was introduced and back-crossed with elite lines.
Downy mildew resistant lines were selected by molecular marker analysis and field disease re

sistance test, and proceeded to BCs generation.

C. Breeding of lines using molecular marker and improvement of seed purity of elite lines
MS lines, maintainer lines, and restorer lines were analyzed using molecular markers to iden

tify genotypes of male sterility and restorer gene developed by professor Kim Sunggil in Chon
nam national university. Seed purity of elite lines were improved by eliminating of fertile line
from MS ans maintainer lines. A total of 16,247 individuals were analyzed by molecular marke

rs during four years.

D. Collection, evaluation and selection of germplasm for the breeding of elite lines
Germplasm was collected from Korea, European countries, China, and Japan every year, th

en evaluated and selected. A total of 36 germplasm including early maturing, intermediate ma

turing, yellow and purple onions as bulb or seed.
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E. Breeding of lines using immature flower bud culture (ovary culture)
Onion breeding requires longer time compared to other crops because proceeding one gene

ration takes two years. Immature flower bud culture technique give breeders tool to breed fix
ed lines in a short time. Immature culture was performed by co-operation with National instit
ute of horticultural and herbal science. A total of 220 lines were generated and 15 lines were

selected, finally.

F. Development of onion cultivar
Construction of cross combination, evaluation of combination, local trial and pre-sales test

were performed every year for the development of onion cultivar. Evaluation of combination
was conducted in the breeding lab on Haenam-gun, and local trials were conducted on Muan-
gun and Haenam-gun in Jeollanam-do province. Pre-sales test was conducted using combinati

ons selected from local trial, then finally 15 cultivars were developed.

I. Research goal and necessity of the research
1. Research goal

First, replacement of foreign onion cultivars to domestic onion cultivars in 50% of market
share of Korean until 2021 year.

Second, expansion of domestic onion cultivars market share in Korea as the view of
long-term plan, and export of domestic onion cultivar to abroad countries.

Third, collection of onion germplasm and application to disease resistant or long storablity
breeding.

Fours, development of efficient ovary culture technique and application to breeding for
reduction of breeding periods.

Fifth, improvement of efficiency of domestic seed production to increase income of Korean

farmer and to keep seed security.

2. Research needs

Onion (Allium cepa. L.) is one of promising horticultural crops in the world. It belonged to
major global three crops with tomatoes and watermelon in scale of production and trade. And
it belonged to major three crops with pepper and garlic and it is very important over-winter
crop in Korea. Onion have been produced 1,200 - 1,500 thousand tones in 20-22 thousand ha
in a year. About 25.5 kg of onion have been consumed for every person in Korea, and it is

more than four times compared to global everage consumption (6.2 kg). Price for import of
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onion seeds is 2,372 thousand USD. It shares about 24% of total price of import of seeds and
it is top among crop in import seeds in Korea. It might have some reasons. Breeding periods
of onion is relatively long compared to other crops because it takes 2 year to proceed one
generation. And Korean farmer prefer Japanese onion cultivar. Therefore, private seeds
companies cannot convince success of onion breeding and only few companies continue onion
breeding. Only few seeds companies have a monopoly on supply of onion seeds and it raised
onion seed price in Korea. Portion of seed price on onion production fee is have been
expanded and It have became burdens on farmer economy, therefore, needs for the
development excellent domestic onion cultivars with cheaper price to replace foreign onion

cultivars is required.

IV. Research methods and strategies
1. Development of Medium and Late maturing onion cultivar with late bolting and
high yield (Nonghyup seeds)
A. Collecting, evaluation, and selection of germplasm

Onion germplasm was collected and characters such as purity, bulb shape, lodging rate,
splitting bulb rate and bulb diameter were evaluated, then useful germplasm was selected for
further breeding. We investigated market trend. Germplasm of vyellow, white, and purple
onions was collected from East Asia including Japan and China, America and European
countries located on similar latitude of South Korea. These germplasm was used to accomplish
research goal of our project. Each company and institute shared collected germplasm and

used to public germplasm.

B. Cross breeding of male sterile line, maintainer line and restorer line of yellow onion

For the accomplishment of research goal of our project, “Development of Medium and
Late maturing onion cultivar with late bolting and high yield” , we bred elite lines using
about 70 lines including currently used lines and collected germplasm, then crossed them to

make various F, onion combinations.

C. Selection of intermediate to late maturing onion F, combinations with bolting-tolerant and
high yielding characteristic and seed productivity test

Onion F, combinations and about 20 varieties including market leading variety, Katamaru,
were evaluated and selected for every year. Selected F, combinations was proceeded to seed
productivity test and local trial on next year. Finally selected F, combinations were applied

to plant varieties protection and supported through Nonghyup sales chain.
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Seed productivity test of selected F, combinations was performed to investigate seed
production efficiency by observation of flower organ structure, flower opening periods, and so
on. Seeds producted by this test were used for the local test and production test in
Muan-gun of Jeollanam-do province and Changnyeong-gun of Gyeongsangnamon-do province

through proper PCI system.

2. Development of cold-tolerance early maturing onion -cultivar (Jeju Special

Self-governing Province Agricultural Research & Extension Services)

Development of cold-tolerant early maturing onion cultivar was performed using currently
used elite onion lines. F, cross combinations were constructed using fixed line, then cross
combination ability was performed. Elite combinations proceed to local trials and then are
applied to plant variety protection. For the improvement of breeding efficiency and early
variety development, we co-operated with national research institute and province agricultural
research laboratory to collect and evaluate elite germplasm, then develop intermediate lines

by supporting molecular marker analysis to shorten breeding periods.

3. Development of medium maturing onion with disease resistance and high storage
ability (Onion World Inc.)

A. Collection and evaluatino of European germplasm

European downey mildew-resistant germplasm was introduced. Disease resistance scale, cold
tolerance, boting and physiological traits were evaluated then germplasm was grouped.
Segregating populations were developed by crossing elite lines and germplasm and useful lines
were selected and purified.

B. Breeding of intermediate maturing onion lines including male sterile lines, maintainer lines,
and restorer lines with high-yield and good storability traits.

Genotypes of male sterility of introduced lines and segregated lines were investigated by
male sterile molecular marker (Chonnam University). MS Lines of which male sterility was
identified was selected and back-crossed with maintainer lines showed good combination
ability and elite trait. More than 10 restorer lines showed good traits such as long storability,
bolting-tolerant, easy growing, and good combination ability

C. Construction of cross combination and selection of elite combinations

Elite lines were bred by construction of segregating population and backcross, and then
combination ability and horticultural traits were evaluated. F, cross combination showed long
storability, High yield and easy growing traits (disease resistance, splitting bulbs and bolting).
Elite F, combinations were selected, then seed productivity test and evaluation of seed
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production characteristic were performed. Cross combination ability tests was conducted, then
elite combinations were selected. Finally, local trials were performed.

VI. Research progress and application
1. Replacement of foreign onion seeds into domestic onion seeds in Korea market share more
than 50% by improvement of domestic breeding seeds

- Supply of cheaper domestic onion seeds
2. Expansion of domestic onion seeds share in Korea by development of onion varieties

- First stage : marketing sales 2,250 thousand USD

- Second stage : marketing sales 6,250 thousand USD
3. Reduction of production fee and increasement of income of farm to cunduct stable seed
production and supply of low price seeds
4. Stabilization of seed production by improving seed production techniques
5. Early selection and maximization of selection efficiency by development and application of
onion molecular marker
6. Establishment of foundation of demestic onion breeding by development of various male
sterile lines, maintainer lines, and restorer lines.
7. Early breeding and expansion germplasm pool by ovary culture techniques
8. Development of early selecting techniques to improve onion breeding efficiency

9. Development of seed production techniques by seed productivity test
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23 AR,
b AERe

R
T AS mTRd aMzggy 2459 - n 3
m
236 2014. 10. 18 2015. 5~6 2015. 7~8 %2~ 990 FEATF4
/ / / "'I e SESSSSESSRNRUNNN LMW, O\ \\

i

ERRLECE]

O RujS4e B oA 53 oldo] WA dv §TYPE 2014de] RR S Aia

O S48 =7s A2 20153 640 ASHA 2 F, 282 A4a9n, 4449
23 F, 28 A9AE 2As,

O AM&AZAT AAAXB) 704 %, BABRX) 6441%, CACK) 110415, F, (AxXC)293%% <
24,
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9. 34214 = wH A

7h SAAE

O e+ MS & 250A1F< ©l&3to] ATt <3 3 #8384 =< AT AT e T3
Mz SAARE

O & A9 HAFEZR] FAddA 2 usd, v S FF0E8 F, vl
=¢< AR

. AL
M A
FAE BEEY waEgAd A5 . W3
m
250 2015. 10. 23 2016. 5~6 2016. 7~8 3H$-2~ 990 FaAT4a

2 A 73 olHde HPA I SFTHFE 20159 BES ALt
A4ste] 2016 6€ol AFHA B F, =< A, 244

F, 23 AEAEdd A8k

A

10. L2 W 7huks A 4 2HRbg ol o)

AR B gy

O vtel m4%sg WEe Sdakd 167) F, TAE, R-2A%, BTAD z4dF 3
FuAgFEe] g3 BTE shezol AMSA 24 AFvL 470 BTE Agdtel
109 steol st 2ol fstexm 2 3y AR vSdd $¥E A==
g3,
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F10. MAd=3E S 27 54

Number Genotype Generation character
1 37 F, ZAY o3}
2 39 F, ZAY o3}
3 40 F, ZAY o3}
4 41 F, ZAY oFt
5 42 F, ZAY oFt
6 43 F, ZAY oF s}
7 336 F3 A ot
8 339 F3 F A ot
9 340 F3 F WA Fat
10 348 F3 Z Ay oF b
11 349 F3 ZTHAY oF 3k
12 557 F2 Z kA kst
13 559 F2 Z kA oF s
14 562 F3 S THAY oF 3k
15 564 F3 A ok at
16 NH-4 F, S WA ut
1 2 4 5 6 7 8 9 10 11 12
- w8 2 - vz Al A - A 2%
- R g - 3 5] - g BT A

<1921 4

19 A B ke
b ABAT
O 59 seRE 69 sanA 437 5% 1679 FFL o] F 28775719

M =3EE AFEEdAZ H7E BDS wiA ol mjtstint. oy 2ol 4, BH), ¥

ol met Hu6,8757), 4 5070 wAd=EHE e I T 12709 AlFelA
32271 ] Wi gAE BN, nAd=EE wd b A2 Y AFAA= wdATL
FAHA Ut 9o wigFE Skl 10709 ATl 246702 A=AE st
Arrd AeEAdee TIHACdA BEE fFEseH, olF A &A=
st §FH AEsr] s Fo=2 A 24dAM wdAEe ARG M =2
AT Aas mZ3A FHE 5.4% A=A BAHE 46%E HEH oW HF SEH|foR
Arkd SAS A8MA RAE BA FEFFTEANAM By BAsen, 20161 JHE=

< nl

= I o]
2uf A F REEA] FRl & wul) RESE o] 8, AFFAE stuA gt

Wol Te

S
X2
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| -

<123 m R 45 W (1WA, W% SR A=A s>

(1Y25. AAkE =D <1926, ZTFAH 2D

F 11 A= S A3

No. of No. of Frequencyof Frequencyof
Genotype No. of plant.
explant, embryop embryo(%)ya plant(%)ca
37 875 15 1.71 12 14
39 50 0 0.0 0 0.0
40 150 0 0.0 0 0.0
41 625 20 3.20 27 4.3
42 1,975 24 1.22 27 14
43 2,550 7 0.27 6 0.2
336 1,425 77 5.40 66 4.6
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339 825 0 0.0 0 0.0

340 1,800 31 1.72 25 14
348 925 0 0.0 0 0.0
349 1,500 1 0.0 0 0.0
007 2,525 9 0.36 3 0.0
599 825 1 0.0 0 0.0
062 2,100 12 0.57 10 0.5
o64 3,750 21 0.56 18 0.5
NH-4 6,875 104 151 92 0.8
Z A 28,775 322 112 246 0.9

11 343 #7huEA] ARl o)

7). BAAE

O 20149 109 s 20459 24 2 FUY 27E F4HED 20159 569 o AA
Mg stEore AASHth gt mRE e 2 EOIAH mek F60,90070
ERouE ASHAL =T MRl YoId Y 2AA, WA 24, W 87 2
et AR AHYstel %oty gl B8 FHAA
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N
=)
oX,
A
Lot
i
=
o2
ofo
b
-
Jm
ox

Number Genotype character
1 616 Az oFw)
2 645 A, SR &t
3 648 G SR
4 651 A SR F et
5 653 A, Sy
6 654 A, SRy
7 734 e N R R
8 736 e N R R
9 740 A SR
10 741 A, SRk
11 742 G, S &
12 743 A, SRy
13 746 A, TRk
14 763 A, TRy
15 764 A, SR &t
16 771 G, SR &t
17 773 A SR F et
18 775 A, SRk
19 782 A, SR
20 791 RN e A
1 2 3 4 5 6 7 8 9 10 11 12
- AN 9 e Sk g s - A A
- HiGAl &3 - "3k ulj ek - HjFE BT A
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i},

O

128, 20169 WA <3 wjok = A
NAdAYL 2 535 AY
2015 5¢ steHE 69 SR 4F ol AA 2079 FEFES ©l&3k] T 60,9007
A 43tE & AzAA 7 H7kE BDS wiAol st oy we] 45 AE, 2
Pl wet H5,60071, 4 550709 mA&sEE WSt O F 2070 AlEolA
325709 HdAE F= AL wE wdAs AEE MAZE &4 AF 2 BEREE
218y 3kt
AR MSAMA F AAHoZ ASE 17409 1A= AFBS Ay A 357 A o A
100% 14(20.1%) 13&S L}EMO;I AA AW sk S g5t A Fol
Row olF &3] FHAE S49 ASE o]8T Aot

#13. A= vpAHAA A3

NO| W=z 1FE NO LA IAH= NO Lik-R IR= NO | ¥z IAH= NO WE =
1 616-3 100 38 764-10 96.969697 75 763-4 100 112 | 764-7 96.96969697 149 746-7 75.75757576
2 | 616-10 96.96969697 39 764-10 100 76 763-4 100 113 | 764-7 | 54.54545455 150 746-8 84.84848485
3 | 616-10 100 40 764-10 100 T 764-1 100 114 | 764-7 | 96.96969697 151 | 746-10 72.72727273
4 | 616-10 100 41 764-12 100 78 764-1 63.63636 115 | 764-7 100 152 763-2 96.96969697
5 782-6 93.93939394 42 764-12 66.666667 79 764-1 100 116 | 764-7 | 54.54545455 153 763-4 96.96969697
6 645-1 66.66666667 43 771-3 75.757576 80 764-2 96.9697 117 | 764-7 100 154 764-1 63.63636364
7 645-1 66.66666667 44 771-11 93.939394 81 764-2 96.9697 118 | 764-8 60.60606061 155 764-2 54.54545455
8 645-1 66.66666667 45 771-11 93.939394 82 764-2 96.9697 119 | 764-8 60.60606061 156 764-3 63.63636364
9 773-7 96.96969697 46 771-1 72.727273 83 740-7 69.69697 120 | 764-8 60.60606061 157 764-4 51.51515152
10 | 775-7 84.84848485 47 771-1 72.727273 84 740-7 69.69697 121 | 764-8 100 158 764-7 54.54545455
11 | 651-7 100 48 771-3 100 85 740-7 69.69697 122 | 764-8 60.60606061 159 764-8 60.60606061
12 | 653-10 96.96969697 49 771-6 100 86 740-7 69.69697 123 | 764-9 | 45.45454545 160 764-9 45.45454545
13 | 653-10 96.96969697 50 T43-7 100 87 740-7 69.69697 124 | 764-9 | 48.48484848 161 | 764-10 54.54545455
14 | 653-10 93.93939394 51 T42-7 66.666667 88 740-12 100 125 | 734-10 | 96.96969697 162 | 764-12 66.66666667
15 | 773-10 78.78787879 52 743-7 96.969697 89 740-12 66.66667 126 | 734-10 | 96.96969697 163 771-1 72.72727273
16 | 653-11 84.84848485 53 743-7 93.939394 90 740-12 66.66667 127 | 616-3 90.90909091 164 771-3 75.75757576
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17 | 653-11 96.96969697 54 743-7 100 91 740-12 66.66667 128 | 616-10 [ 96.96969697 165 771-6 72.72727273

18 | 653-11 96.96969697 55 743-7 93.939394 92 740-12 66.66667 129 | 645-1 100 166 | 771-11 93.93939394
19 | 653-11 96.96969697 56 T43-7 100 93 741-9 96.9697 130 | 648-7 100 167 773-7 78.78787879
20 | 782-9 93.93939394 57 743-7 93.939394 94 741-9 96.9697 131 | 651-7 100 168 | 773-10 60.60606061
21 | 653-11 93.93939394 58 746-1 96.969697 95 741-9 96.9697 132 | 653-10 | 81.81818182 169 | 773-11 78.78787879
22 | 653-11 96.96969697 59 746-1 96.969697 96 742-4 78.78788 133 | 653-11 | 84.84848485 170 782-3 90.90909091
23 | 653-11 84.84848485 60 746-4 96.969697 97 743-2 100 134 | 654-2 90.90909091 171 782-6 78.78787879
24 | 773-11 60.60606061 61 746-4 96.969697 98 743-6 100 135 | 654-10 | 87.87878788 172 782-9 93.93939394
25 | 782-9 96.96969697 62 746-4 100 99 743-6 93.93939 136 | 734-10 | 66.66666667 173 791-6 78.78787879
26 | 654-10 96.96969697 63 746-4 100 100 764-3 96.9697 137 | 740-7 69.6969697 174 | 791-11 78.78787879
27 | 654-10 96.96969697 64 746-4 96.969697 101 764-3 100 138 | 740-12 | 66.66666667

28 | 764-10 100 65 746-7 100 102 764-3 96.9697 139 | 741-6 75.75757576

29 | 764-10 96.96969697 66 746-7 96.969697 103 764-3 96.9697 140 | 741-9 84.84848485

30 | 791-6 78.78787879 67 746-7 54.545455 104 764-4 51.51515 141 | 741-11 | 87.87878788

31 | 764-10 96.96969697 68 746-7 100 105 764-4 96.9697 142 | 742-4 78.78787879
32 | 764-10 100 69 746-8 96.969697 106 764-4 96.9697 143 | 742-7 66.66666667
33 | 764-10 100 70 746-10 96.969697 107 764-4 96.9697 144 | 743-2 90.90909091

34 | 764-10 54.54545455 71 746-10 96.969697 108 764-4 96.9697 145 | 743-6 93.93939394

35 | 764-10 96.96969697 72 746-10 96.969697 109 764-7 96.9697 146 | 743-7 72.72727273

36 | 764-10 96.96969697 73 763-2 96.969697 110 764-7 93.93939 147 | 746-1 | 81.81818182

37 | 764-10 100 74 763-4 100 111 764-7 54.54545 148 | 746-4 81.81818182

12. 129 E FUA ¥ AAHSHA Y

7t BN AR

O WHl 5EFCIZE, olx+, TS, FAolmAM, FAEnRH $4zxF 32d
(NH12-600, NH12-631, NH11-132), &utupelol A S5k 2x23(115/124, 1315/887) S 3+
=R Q) A g el srrEAel At

O 2013d 99 6% #Fste] 109 289 A4 3¢, 20149 59 309  FE=A F
s,

|8 I |
Al ™ A
3 3 3 A P . W 2
(cm) (mt)
2013. 9. 6 2013. 10. 28 2014. 5. 30 12 x 20 = 2] 1,320 NG
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<1929, FUAYF A H A F
el 2014, 5. 14)>

N\

'S " LY
e Y. k. Bk
ab wd B

U

Tl
AR =D

-~ e

ana NV a...a.

<29E30. AEH-ZAIH Au) 272014, 5.30.)>

~ A

ot ‘.

%I

_grmximmuzl
urt: 2018 |

(1™E32. AYA-S A P2 72015.1.15.)>

] L= . & _

gen o o RO & @AY €% =m o 3
(%) €3 N

NH660 =% 78 10 38 92 86 093 6 355 99 7
NH631 =% 74 9 26.4 9.1 8.1 0.89 7 335 71 6
NH132 =% 8 9 171 92 90 098 7 370 8 7
o) ze ¥ 79 9 10 93 89 096 8 370 106 8
olze+  ®¥ 77 8 10 94 88 094 8 38 110 9
) J® 82 8 94 94 88 094 7 350 92 7
# A0 Y® 78 9 91 91 90 099 7 360 95 7
115/124 ot} 78 10 9.6 9.6 8.8 0.92 8 390 102 7
1315/887  wshte 79 8 91 91 87 096 7 365 96 7
Jbepubs 9® 83 10 90 90 95 106 8 38 100 8

s 1(E

F) ~ AFD), TEAF

AR, EOE  ER) ~ 9
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15, A7 AR TE) =AH%)

ZAMA 7] 2014. 11.
=z 2014. 7. 3 93 2015. 1. 6 2015. 2. 6 2015. 2. 6 2015. 4. 6
NH660 0 87.5 75.8 67.5 63.3 40.1
NH631 0 96.6 95.2 91.7 84.1 73.8
NH132 0 97.0 95.5 86.4 71.2 69.7
o 0 96.2 93.1 91.6 84.0 67.5
o] 2L+ 0 99.2 97.6 97.6 93.7 83.3
A 1] 0 100 99.2 97.5 89.3 74.6
FA 0] 0 96.1 94.5 87.4 85.8 55.7
115/124 0 93.0 92.2 84.4 76.6 57.8
1315/887 0 924 82.4 73.3 71.0 61.8
7}EpmkF 0 100 98.1 96.3 95.6 86.9

<AZAZZE 1 0~ 1C, % 70~80%, A7zt : 2014.7.3 ~ 2015. 4. 6. 3 FLATF4L AL >

ERALEE

O 201dE g 38 AGH$H AW A ade] ws) z7)9%E Ao AL
Fato] o] AFgo] WL AL LT 3} WP Fu L BEr} @Y
gAZoE TE TR SRl WYy 53 ojxe, oz TYPx Yt w
TES3 s PEE EE A4 2e FUee dst 99dTa
e AYF A% ABAT AATEo] ABPFREE6.9%) o) e Eel 283.3%),
ATHIT46%), A AFHe gk PR JHA olzeTPat duEF
b 2 Astgsl B 4ALe veon, 53 o gulEEe us) 45l
S5 A4Fe Ut odd APARE wPow ozedds FuE U
A b AFHA Fueh BEFFoR FYUA FUAYE From

o\

FehaA gk,

13. 23xPA = A &3 AFHZAE
7h EA XHJL

O UvEFF (elz2F8 2, FHYE, 7)Y SAZRYE 23S J9 FARY A
& BB Sl AN
O 20149 099102 +Eate] 102 289 A2 391, 20159 69 F44 58 24 & o5
z3e AT,
U AEN
] 3]
3 % g 2 Ty G N W3
(cm) (ni)
2014. 9. 10 2014. 10. 26 2015. 06.08 12 x 20 = A 1320 A
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Suboksh 792 4 2
T A E A0 6. 0D

I...I.ll | OlRB. 'Ia._.....l

<1935, Fuhzrg vl wAR(2014.06.01.)>

k3|
=4

_56_

<1736, XA A A 7H2015.12.22)
Fedds ARG A

S i s B R i

@) Cep O W AT S e T A4
=g 79 001 92 89 097 292800/ 349 921
=g 82 008 88 86 098 A0 307 810
S 77 05 90 88 098 T8 329 6.8
3 79 09 90 89 099 oo 332 876
=g 75 09 91 88 097 0081 330 871
%3 80 01 95 92 097 S 35 102
=g 78 01 94 89 095 SOoI00) 361 953
5 79 0 96 91 095 622008/ 375 990
Sk 81 02 97 91 094 622006/ 336 102
LS 74 18 95 96 101 6200 379 100

$), THEAF : FAIF, H7F: UEDH ~ AP 824 20159 69 18



3E 17 A7 AZEEATE) 2=AH%)

ZALA 7] 2015. 11. 2015. 12. 2016.01. 2016.02. 2016.03.
T 26(1=4) 22221 28.(3%H 25.(421) 30.(52h)
1 90.3 84.8 79.3 64.1 52.4
2 914 79.3 77.8 65.0 64.3
3 96.7 96.0 90.7 78.7 84.7
4 96.7 92.0 92.0 96.7 78.7
5 96.6 88.3 84.2 65.8 55.0
o 83.6 72.1 72.1 45.0 39.3
7 78.4 68.7 66.0 5l.4 41.7
o] 2+ 89.6 85.9 79.3 70.4 56.7
9] & 87.9 70.7 68.9 99.3 57.2
7}ef ek 72.5 50.3 47.6 38.6 33.8

CHLARLE 0 ~ 1T, &5 70-80%, AA717F : 2015.7.10 ~ 2015. 12. 22. 58 FYATAE AFw>

o AgAz

O 7L o8 Z9= A% T3 Ao Bow B e FIE AT £ vrh7]e
oo YFoE FY Fast o Fof ALk

O olze+ofsh AASAY A3 & BulEED vaste] FAo] Astn AFoz T7b
FYste] FoRTo] golHE B tul FFol wis) A 948 veon 27 123
AN A3 85.9% = UMEF AEIRG03%), HIRT0THF VI ST AHL
b

O ¥ 5 o8 a3 #dain Fof 77 85 FAF o= b4 He F,
Zoz AR YAAE 721%= B ti¥l FFEIERFR50.3% 9 E:70.7%) 7
AFol ¢43ke] 20159 8.18Y U HE FFRE = SE3H3TH

O Boldo g 12x 7] AZzA A3 R FFToE2 AL A b FF 719
o7t e Aol Aot

14. 3434 % FRA F3t AGHIAE

7h A AR

O tuFF 6FFlxz2Z82 )3 4 F, (=232 <&v F4AA Ad
el 3'17}‘ ol AR ol

O @9 AN &8 9 dde fAste] Tdotret 7l27]=gMH+2) s7F 155 lha
A Al Foll ATk

ot
o,
NE
ol

U AENe
FAE 5 = 3 2 S N = () o
11 15. 9. 08 15. 10.30 16. 5~6 14z2) 600 A
11 15. 9. 10 15. 10.31 16. 5~6 632 600 B 233
1 15. 9. 10 2] 3} 16, 6, = 2 3 lha 7|2 7] 2~k
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kd

<1937 =

18. FoHY gzt A5

R CEEY
A £22016. 6. 01)>

<1™39. Fazrg vl wA(2016.06.01.)>

(A 24)

<1340.

A7 A A AF1(2016.12.26.)>

s
Py

773

T3l

2=

=) Ry~
L em)  (em) T el
g

1 7}EputF 47 9.01 9.98 A+ 365 9
2 2 5349 - 8.57 8.57 A+ 315 8
3 o] %o+ dA- 9.04 9.04 23 364 8
4 oizhabs - 8.62 8.62 A 325 8
5 ZHEFE} A - 8.76 8.76 A 364 9
6 =l dAd- 8.82 8.82 4 323 7
7 T A4 9.34 9.34 A+ 340 9
8 =% A - 8.17 8.17 A 307 8
9 =% 44 8.58 8.58 =4 309 8
10 =% 43 8.20 8.20 A 267 7
11 =% Ll ! 8.58 8.58 =4 269 7
12 x=% HAd- 7.83 7.83 3 281 8

iy
b

C1ED ~ WG,
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19 A 39 AGAGH AP AE AZHEATR) 2AH%)
FAA 7] - - . .
e 2016. 12. 06(1=h)  2017. 01. 11(2=H)  2017. 02. 09(3%H)  2017. 03. 16(42})
"o o
7}ef ek 95.0 94.0 94.0 88.0
A 719 96.0 94.0 94.0 91.0
o] 2+ 99.0 96.0 94.0 81.0
o) 7k} 97.0 94.0 93.0 89.0
Zrebek 95.0 90.0 86.0 73.0
ohed 96.0 95.0 95.0 88.0
3= 99.0 99.0 99.0 97.0
=zt 100 99.0 99.0 97.0
=% 94.0 92.0 92.0 85.0
=% 96.0 96.0 94.0 92.0
z=% 99.0 96.0 96.0 94.0
39 98.0 94.0 93.0 80.0
<ALAREE 0 ~ 1T, F= 70~80%, AZ71F : 2016.6.27 ~ 2017.04 5& AUAF4 A1 >
20 TGS AGAAE AH B A
N FOF 3 & Tcm) T TE OAFE o
= % =z oz % @  ®
1 7} ebut 54 A4 7.96 7.39 0.93 256 68.3 T
2 A 31} AR UA- 8.33 7.59 0.92 300 87.5 &
3 Sl eSS Y UA - 8.99 7.73 0.86 324 86.7 &
4 o 2w Y UA- 7.96 7.93 0.99 289 91.7 &
5 Eda=a=s 9 U - 9.02 8.28 0.92 356 90.8 &
6 o 9 U - 8.91 8.08 0.91 331 85.0 Oacs
7 THE Ho=d A 9.13 8.33 0.91 384 74.2 €
8 =% F, =3 d4- 8.84 8.23 0.93 350 75.0 e
9 =% F, =% U4 8.30 7.91 0.95 335 83.3 T
10 =% F, =% U4 8.88 8.31 0.94 360 77.5 T
11 Foz=3 ¥4 8.36 7.63 0.91 304 75.0 T
12 o] 22 e U= 8.39 7.58 0.90 297 88.3 &
21 AY AGHe4 AR A8 AZAEATR) 2AH%)
ZARA 7] - . - .
Zxo 2016. 12. 06(1=H  2017. 01. 11(2=b  2017. 02. 09(3=h  2017. 03. 16(4=})
o o
Z}ebul+ 85.7 84.0 84.0 73.0
A 3} 9 73.9 67.0 57.0 41.0
o] 22+ 88.9 89.0 85.0 72.0
Sl aal S 90.0 84.0 83.0 77.0
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Z+ELE} 88.6 87.0 79.0 70.0

o 69.6 67.0 65.0 55.0
T E 76.1 73.0 73.0 63.0
Zz=% 91.0 91.0 88.0 78.0
Zz% 75.4 63.0 60.0 48.0
=z 77.5 72.0 72.0 65.0
Z3t 85.3 84.0 84.0 79.0
o| 2 78.3 75.0 74.0 70.0
<ALARELE - 0~ 1T, FE 70~80%, AA7t : 2016.6.27 ~ 2017.04 53 ALAT4 HF 7 >
ERALEE
O 29 AYANFE F5 4ge) A9 ALY ge 29E Astedl #3) @ nAe A=
A%k o wASY T, 298397 wAsd AnE dstel IS FEakA RaA
2% Age Agol YHSA R 5ol Uehdth A §W NFEF] A WME
WAt obAl HE SO I Fsit 24 @A, A 3 AGEY A A% At 2
AZ7h v dASEom MY £3 FAE ASANE ek BNT o 45 7
Aoz A3 FYsY THL FBMOT F - BTV AFHL FFo B FFOE
Aol S-ratnl, GSPU ANEAY AR 492 Yoz FFREEY GAT. FF
Z - WA AFHAANA AE®E BN 350,364,373,374 ol g X HGHSAIE AASHA
#32 gstol I AF H7F FFF S Y-S Ao wa Sux dck

15. 12209 ST ES ANF AF

7h 2012:de] AdbE NH11-132 F, 239 F1E& 20139 92 13Y o¥ste] 11€ 1Y
A2t 2014d 6€0) T 55, 109 15¥] 2T F2ske] 2015 8L AE -

U AEsHs

A2 A E o A
(cm) (nd)

2013. 9. 13 2013. 11. 1 2014. 6. % 12 x 17 = A 660 Adg et

3 % 34 w753

o} NH11-132 F, =& &4

O T& 9802 37(00gel) ZYaD F871E 69 Feo W2 A

O ZU.E77 gHT 78~c53) 3A7HA ALAH AABFY tlx2EFF Asele] wls
AA A e AAeEe vt
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2k A9z

O 20144 2315 IHe] JFOE ALH B F o|Fold Aol YT fgon Fult
NKM 28 193 296 2A 28] AAsgch

O 2014d 690 AZRTE 8, B F 20149 10897 2009 NFAFL LA
20151 8¢l 15kg FA-E Yushe] 727220 A GO AHG Fol ULk

O 9% A% FAE I 24X A W, A9 P AGGY D AN A

TAZ ZEsth

16. 2,32 = FHAFT A=Y ANIAF
7h 20146 adwbE BN 280 F, ZFel kdg 2014d 99 179 HEFstd 119 6%
A2strt 20159 690l T 528 109 =7 AAsked 2016 8Yel AFLE AT

U A8
Al ™ 3|
3 % 4 4 =745 i N W
(cm) (nt)
2014. 9. 17 2014. 11. 6 2015. 6. 12 x 17 = A 990 A

°2 A3(320g01d) FYs F2)E 69 FEoE WEn AFo] Fath
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H] o,

751-1 7531 7541 75741 FAHO-1 7611 FE3I-1 T4 THE-1 TeB-1 TTO-1 775
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1959, Rf BH¥317] 9% npAE AFE3S u agarose gel Aol A 2213k vlal+,
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3) AP A}

2AA FAAT L £A AAF 5 48 AT THAe] mek BRE, F4 4AF, A4
3AE, B4 14T B4 FAAUCE FAHIL Ak olF F 8A%l 49 109 oJHOE
7170 7b Bol Aplsha gl mEAk 310 F53 A B3, YRl Ae 49 15
U AFE 8o 1YIUTh To| Fehe THAF 8595 Aolrt /b Bka, nTFF 105

oS TAE AT

£ 2. #7049 48%9) 78 B4 uE BF

T A 3 2 A 3] A1
AS 44 3 1
=R=B 4.10 o)A 4.10~4.14 4.15~4.20 4.200) %
AEF 8 28 10 2
TR 5 850] 5} 85~95 95~105 1050] 4
AS 10 19 12 7
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|| |||.
| I
o 4 :

e
. 27D
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f|| |h|\ i
I|| “ I -| |I_||_| .
|r

% 2. Fdnie] &9 A3k =%k (2013.10.10. ~ 2014.4.20)

3. A 48F9 F2 AHS8EA (2013~2014)

= n 2% 945 Ex7F 38 =BV Fde BEE O TF1 TFA4 T F
T (cm) %)) (mm) 0-9 (2.¢ (%) (%) (mm)  (mm) ()

F A 61.3 6.9 18.5 0 3.28 0 0.2 63.7 78.5 197

3 883 8.6 24.9 3 4.21 6.6 35.5 89.1  98.3 454

W+ 766 7.8 21.6 1 4.14 1.9 16.4 79.7 904 329

7] = }é 4.1~ 25 A&EA 1/\} 3. 20~3.30
sl He(EEAD - 0 AseystA e, 1 10%°138), 2 10-20%, 3 20-30%, 9 80-90%
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2014-20159 = 714 o4 5t A= 8 i AgE Aol B gxAel va
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7he Ao, 39 A Fuket 48 A ArE A
4 Folfth HAd 24 68.5cm, e 8.3/, 4274 134dmmA e, H+ 7% 302g
o] At
2014-2015
B
0 I_ || I|‘|n | |‘| |” |H| “ || |II | | |H |‘| ||I .' I ‘ |I ||‘ |“
10/ I|| '|1' |" 1 ‘ 372 |[" 313 || |
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HII‘ I I|

Ilv H

O% 3 Hddinl &3 A7)k & 5=%K2014.10.10. ~ 2015.4.20)

® 4 FRAY 48FY F8 AS55A (2014~2015)

=4 9% 9273 B4 =87 FUs Eve FI 74 T I
e  Oh mm 09 *AYD % %  m mm @
4

F A 99.8 7.3 6.4 0 T 0 0 70.9 720 207

a3 842 12.9 21.6 1 4.21 23.6 35.0 101.6  108.1 454

B 685 8.3 18.4 0 4.10 6.9 10.6 874  87.0 302

S5V 2AY 1401~ 25 ASEA ZAY ¢ 30 20~3.30
A s (E®FAAD - 0 FEY, 1 1%l8), 3 1-5%, 5 5-10%, 7 10~20%, 9 20%=3}

)
o
9
>
f
o
o
ui
b
Mo
5y

2015-2016 ¥ 5 7142 19 3912 A9 Autdo g wEd
g Ao HAon, Fo 2 EFE] =& AT BFAL 24 67,
P24 19.5mme e, Fit 5 258g0. = tha Ut AgkHh

\]
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&
rlr
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\]
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2015-2016
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% 4 FAie] g A7) 252 (2015.10.10. ~ 2016.4.20)



¥ 5 A 48F9 8 AFEA (2015~2016)

2p 2R A5 A=A BN =% Foe wre T 74 T
oD om 09 @ % W m am @
= 50.0 5.8 14.9 0 4.14 0 0 58.3 677 139

a3 827 9.6 23.5 3 5.10 62.5 37.9 83.5  89.3 352
W 671 8.7 19.5 0 4.18 23.4 10.5 723 821 258

*]-‘?:_3 4 1~ 25

Ay ZAFY : 3. 20~3.30
AN 0 A5

_]
O
DAY A S 1 10%0] 3 2 10-20%, 3 20-30%, 9 80-90%

E
_v

_&_t[o

£
E
O

Nt

TR EEAAE EAoA dE= HA 6.3° BxollA Har 11.35° Bx AERAL, FAHS
2 8.6° Bx AEAT. oo ARAHAE T st FHAR e P o] S Al
3.23mg/g oA B AFE 15.0omg/lg o2& HF 7.9mg/lg A=AT. F ZdE FHES F
A A5 1426pg gallic acid equivalents/mL o], H AlEL 3,104ug gallic acid
equivalents/mL ©.2 4+ 2,242ug gallic acid equivalents/mL A=t F %=, AAE, ZHH =
o] =& FAAY %, 35, A" T 277 =2 Al 22F0IAn. UitE #™ A

2Ed=E dexl =29 =2 0.530~0. 890g/100g Wz, vod 54 FFo 45 FTEH
= 52 A% 01911(37), & OPﬂ]i"JE 17.4~29.9¢/100g A= FAAYA] 3¢ A= =2
Ao, Tl SA FFo A5 B ol otringt e Hidoh

E 6. FAAY 48Fe EHLEA
% Z9d= = T *

g = AAE o odllic acd & omlxAr x=d =g
T % S (ug gallic acid

(° Bx) (mg/g) equivalents/mL (g/100g) (g/100g) (g/100g)
A A 6.3 3.23+0.06 1426+11.9 174 0.530 0.071
F o 11.3 15.05%0.34 3104 +16.7 29.9 0.892 0.240
3 8.6 7.91%0.15 2242 +21.7 24.9 0.736 0.117

el T = F o]t ZEd =zl
= (° Bx) (g/100g) (g/100g) (g/lOOg)
AN E 7.1 27.7 0.779 0.157
[Saeiny 75 26.8 0.783 0.130
AFTE 8.2 24.2 0.706 0.121
AVIEZ~ 8.6 27.7 0.825 0.126
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2) BENL

4 A 5 % 3 4 - g 274 AYAY

A FA o & 2013. 9. 2 2013. 10. 18  2014. 5. 2 2014. 10. 22 1515

3 Aldax
AT FTUERE AT A% e A554e AHud, AFAHGAA AT SUHEE
AFO-MS-1% I8 =&57]7F 5LelA 12 o] Aoz yeyton, vy Blst R

== , 2
Attt AFO-MS-15 2 MS2-12A, MS2-12B 7#-$ Z0le2 B A% us) =
24 HAh. BTee AF0-MS-157F 5%4 =] Hls] 30004 34 EUAE
53% 77X HAS=E ATE AN

mm =R

3 8. FXEREE AsE4 (2013-2014)

A = EE7] =% q F d=7 T H 233
° ° (2£.9) (cm) )] (mm) (%) 0-9)

A FO0-MS-1% 4.11 84.7 7.7 20.0 0 1
MS2-12A 4.16 78.9 9.3 24.9 0 1
MS2-12B 4.16 70.2 8.2 20.6 0 0
2430001 4.21 70.1 7.5 23.2 0 1
2 4130004 4.22 64.9 7.8 18.0 0 0
2 230005 4.21 79.0 7.3 20.0 0 0
2 430008 4.23 79.9 7.9 20.6 0 0

* g o 0 F, 1 1%9]3}, 3 1-5%, 5 5-10%, 7 10~20%, 9 20% =3}

* R 2AY 4 1025 AREA 2AY - 3 20-3.30

* T TS AAD - 0 A IR G, 1 10%]35}, 2 10-20%, 3 20-30%, 9 80-90%
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® 9. FHREY

TH54(2013-2014)

A gy Tk E5E EA T TS ﬁiif?ﬂwa%w
AFO-MS-1&  10.7 6.0 0 82.4 94.1 88 362 A =3t
MS2-12A 12.3 8.0 0 73.9 84.7 88 246 A =3r
MS2-12B 7.3 12.2 0 81.3 86.0 95 275 A =3t
24430001 8.2 3.3 0 99.9 90.9 109 401 A He
2 130004 0 53.7 0 96.1 79.8 120 282 A He
< 30005 0 3.2 0 83.9 83 101 273 vAS e
2 4]30008 1.0 27.2 0 98.8 914 108 429 vAS e
* gy 0 B 1 1%°]3}, 3 1-5%, 5 5-10%, 7 10~20%, 9 20%= 3}
G 23dE S e 9 A
D FAAR : AFO-MS-12 5 19%
2) AENa
3 & & = T wors  me44  AdAL
A FA of L 2014. 9. 1 2014. 10. 17 2015. 4. 30 2015. 10. 27 15%15

» AP

o%“:

Ro=
O

o
2 JE-

M M ol
32 W

FnmBoR Fgety] dote] 197%0] ta ASEA
E—E AZO-MS-1% s =277} 2AY
L].E}.lzl-otq e Ul LH§_

i = 67311%%
= st A

-M12, JE-O-M15, JE-O-M18& &= Ftfjal=] ‘1’%9}3}.

= E%, AFA Aol A FA 7
0 5dollA 15 o]
7} Foi&ol 72% 71




® 10. SRR AFEA (2014-2015)
A = o = 57 e q F 4z =78 FAE
(€.49) (cm) (1) (mm) (%) (0-9)
A F0-MS-1% 4. 8 84.3 8.8 18.5 0 1
MS2-12A 4.23 60.6 7.1 9.4 0 1
MS2-12B 4.23 57.5 6.9 7.0 0 0
JE-O-M38 4. 8 70.4 8.7 17.1 0 0
JE-0-M9 4. 7 74.1 8.6 14.7 0 1
JE-0-M10 4.21 62.8 7.8 9.9 0 0
JE-O0-M11 4.15 63.8 8.3 12.2 1 0
JE-O-M12 4.13 72.3 7.9 12.8 0 0
JE-O-M13 4. 7 75.8 8.2 16.9 0 0
JE-O-M14 4.13 77.1 9.0 13.2 0 0
JE-0-M15 4. 8 65.5 8.3 12.7 0 0
JE-O-M16 4. 8 70.4 8.7 17.1 0 0
JE-O-M17 4.10 80.3 8.6 15.1 0 0
JE-O-M18 4.8 70.2 8.1 15.3 0 0
JE-0-M19 4.23 62.1 8.3 10.2 0 1
JE-0-M20 4.23 77.2 8.3 13.5 0 0
JE-O-M21 4.21 66.6 7.8 11.3 0 0
JE-O-M22 4.21 63.0 8.1 9.1 1 0
JE-O-M23 4.21 64.4 7.8 10.0 0 0
* ey a1 1%0]3}, 3 1-5%, 5 5-10%, 7 10~20%, 9 20%3 3}
=" 1 5 A 41~ 25 ASEA =AY ;30 20-3.30
* e I (ShAAD - 0 AL S, 1 10%018F, 2 10-20%, 3 20-30%, 9 80-90%
® 11 SRR 354 (2014-2015)
A= Foe & T T 7 T T %5 7Y o]
(%) (%) (mm) (mm) A< (@ TE
A F0-MS-15 7.2 13.6 96.0 97.6 98 406 7 s
MS2-12A 3.6 23.6 75.3 78.3 96 237 A e
MS2-12B 6.6 0 90.5 74.8 121 232 A s
JE-O-M8 2.3 7.8 86.4 93.2 93 368 s =3t
JE-O-M9 3.6 2.3 90.8 96.6 94 450 7 s
JE-0-M10 23.6 21.8 79.0 74.3 106 257 EiRss
JE-O-M11 18.7 8.5 90.2 84.9 106 277 A s
JE-O-M12 0 7.3 93.5 90.8 103 324 =3t
JE-O-M13 12.7 12.7 92.7 108.1 86 360 7 W
JE-O-M14 9.0 115 100.2 97.8 102 347 s
JE-O-M15 0 2.4 83.3 88.6 94 305 s s
JE-O-M16 2.3 7.8 86.4 93.2 93 368 =3t
JE-O0-M17 18.7 15.8 92.7 93.1 100 340 RS
JE-O-M18 0 8.8 83.4 99.2 84 269 A i
JE-0-M19 3.6 5.4 87.1 85.0 102 288 s
JE-O-M20 6.0 9.6 80.4 83.5 96 295 7 W
JE-O-M21 9.0 34.5 70.9 77.4 92 242 A s
JE-O-M22 15.8 35.0 76.4 79.4 96 249 A s
JE-0-M23 3.0 28.5 68.8 72.5 95 207 7 =3t
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o3 E 3 Ug 2 A
D TAARE - AFO-MS-15 T 195
2) AEMNA
2 2 % % A 2 LA LR A4 A
A FA] o & 2015. 8. 31 2015. 10. 15 2016. 5. 2 2016. 10. 21 15X 15
3 A@A
A E A SR E AFEAS B, AFAGgA 43 =R E AF0-MS-15
3] =577 22 AT JE-O-M9 Als ¥o|Rla, 1 "ol #Al= 290dA Z2A= 18Y
AR AT 39 4ol ta Be eEr) Adeld FEe A4S APoldrh wvy o
WsktAd 2 A3t JE-O-M12 A5 9 49 o) oo FUshA] &ttt
¥ 12. SUEES] ASEA (2015-2016)
== %= A ] &= =7 w7y = Ala
A5 G m oh em e
A F0-MS-1& 4. 6 63.6 8.9 17.0 0 1
MS2-12A 4.12 79.3 7.8 21.1 0 1
MS2-12B 4.18 74.3 8.1 19.8 0 0
JE-O-MS§ 4.12 00.2 8.3 18.4 0 1
JE-O-M9 4. 6 04.0 7.9 19.5 0 0
JE-O-M10 4.12 73.4 8.4 20.1 0 0
JE-O-M11 4.12 76.6 7.8 18.9 0 0
JE-O-M12 4.18 514 8.2 17.0 0 0
JE-O-M13 4. 8 65.4 8.6 13.6 0 0
JE-O-M14 4.12 68.2 8.4 20.2 0 0
JE-O-M15 4.14 68.5 8.8 17.4 0 0
JE-O-M16 4.12 79.6 8.5 16.8 0 0
JE-O-M17 4.16 75.3 7.8 19.1 0 0
JE-O-M18 4.16 72.5 8.5 18.3 0 0
JE-O-M19 4.12 77.9 7.8 16.8 0 0
JE-O-M20 4.23 08.8 8.1 20.8 0 0
JE-O-M21 4.22 62.0 8.1 19.9 0 0
JE-O-M22 4.22 67.3 8.3 15.8 0 0
JE-O-M23 4.20 73.5 8.4 18.3 0 0
* ey 0 ) 1 1%9]3}, 3 1-5%, 5 5-10%, 7 10~20%, 9 20% =3}
* 2B ZAY 41~ 25 ASEA ZAY - 3. 20~3.30
* 54 (S AAAD - 0 AFTAYSR S, 1 10%°]3), 2 10-20%, 3 20-30%, 9 80-90%



¥ 13 SRE F3EA (2015-2016)

A = o Fe EE 1 7 4 73 T 7Y By
(%) (%) (mm) (mm) A (%) AR

A F0-MS-1& 10.7 1.8 82.5 96.5 85 366 vAS =3t
MS2-12A 15.2 1.5 86.7 81.1 107 284 A He
MS2-12B 10.9 1.5 71.8 83.7 86 260 As =3t
JE-O-M8 19.0 0.9 71.3 86.1 83 290 As =3t
JE-O-M9 3.9 1.2 79.9 86.2 93 326 AS =3t
JE-O-M10 12.1 0.9 75.0 89.5 84 248 He
JE-O-M11 43.3 0.9 74.9 87.1 86 292 AS =3t
JE-O-M12 0 0 72.7 80.4 90 229 =3t
JE-O-M13 35.5 0 76.3 75.4 101 209 As Bl
JE-O-M14 12.4 0 74.5 88.8 34 292 s
JE-O-M15 1.2 0.9 75.9 81.9 93 238 AS =3t
JE-O-M16 30.3 0 71.1 85.9 83 253 =3t
JE-O-M17 1.8 0 84.7 83.6 101 258 He
JE-O-M18 28.5 0 71.8 85.9 84 265 AS =t
JE-O-M19 16.0 2.7 67.5 82.9 81 238 =3t
JE-O-M20 6.4 8.5 78.8 83.7 94 271 A EiR=s
JE-O-M21 18.8 5.7 83.3 82.5 101 272 As He
JE-O-M22 2.7 0 67.8 81.8 83 211 AS s
JE-O-M23 59.0 0.9 76.5 82.5 93 264 AS =t

X 14. F2 3R EA

= n 23 9 F x4 =57 Foe BEE T+ 7+ AE O FE

= (cm) ) (mm) (2£.9) (%) (%) (mm  (mm) ()

Cl 7.6 8.2 21.6 4. 8 3.3 0.3 88.1 81.1 230
C2 61.8 12.9 21.0 4. 7 0 0.9 82.8 72.0 282
C3 73.8 8.0 20.9 4.10 3.3 11.5 914 85.3 287
C4 68.8 7.9 19.7 4.13 10.6 2.1 93.6 88.2 306
Ch5 79.7 8.1 19.7 4. 7 6.0 2.7 85.7 98.9 348
Cob 63.0 8.1 159 4.21 15.8 35.0 76.4 79.4 249
C7 74.5 8.5 17.7 4. 7 1.8 18.2 94.5 84.9 291
C8 72.1 8.1 15.9 4.14 0.6 6.1 83.2 86.8 267
C9 74.3 8.5 17.7 4.10 1.8 15.8 90.9 88.3 287

FEEY] ZAY 41~ 25 ASEAR Z=ARY ¢ 3. 20~3.30

_88_



4 A o % 4 2] B w74y A4AT

AFA h<d 2013. 9. 2 2013. 10. 18  2014. 5. 2 2014. 10. 22 15%x15

S AT F 8T AES 2 52717 ZAY wE AlS-E 445l ATh
197150l 4¢ 13¢= A LR Hu 1dAE wmE Hola, s
o, Ml 1, MI 16, MI 19 Alsol Sx2=AASANA Foetith M 25 Al =5
717 59 AR =2 AAEAN 7 EdH FU ET70AME dEsHT 20149 =AA = A
ML 257 5ol thst FFREE9 st

0
Y
>,

e

oot

)

=

>*-5iH
IOH
© o
BN o
X,
oft
-0,

l

E 15, F8 SA4AT ¥5542013~2014)

e 9 =91 =% 9% 954  =w9 o459
°° (€.9) (cm) %)) (mm) (%) (0-9)
A S () 4.14 53.1 6.4 12.8 0 1
MI 1 4.14 52.4 5.8 12.7 0 1
IMI 2 4.14 48.3 5.6 114 0 1
JMI16 4.14 51.1 6.5 13.0 0 0
IMI19 4.13 54.3 6.6 14.6 0 0
JMI25 4.21 35.3 6.3 12.8 0 0
* Z R ,%/\]-‘?—__] 2014. 4. 1~5.2, ASEA =AY @ 2014. 3. 10
* s o 0 By, 1 1%°]38), 3 1-5%, 5 5-10%, 7 10~20%, 9 20% =3}
* F2dsl -“qéﬂ 751/‘]’) 20 AFAAYSA LS, 1 10%°]38}, 2 10-20%, 3 20-30%, 9 80-90%

& 16. 78 |§4A T TEF54(2013~2014)

q s T0E Ere w9 Fu 74 78 T3 PHs JEE
@ @ 09 mm mm Ar @ @FEh @
2SR 0 0 0 72.0 79.9 90 204 < 61.6
IMI 1 0 0.5 0 73.6 80.1 92 214 AL 63.3
IMI 2 0 4.5 0 69.7 73.6 95 164 of o7.5
IMI16 0 0 0 71.8 80.2 90 220 s 69.4
IMI19 0 0 0 72.0 79.4 91 205 7 74.5
IMIZ25 0 1.5 0 83.2 84.8 98 321 7 71.5

ey o 0 AEdAskA @, 1 10%el38t, 2 10-20%, 3 20-30%, 9 80-90%
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4
=
Ll
-
™~
d
o
L
L
fu

3 (MO300)

= o_]
=1

A

17. =4F5MO300) 4

®

0.86 7.8 1.7 263 3.0 3.0

7.5

7.6 0.85 7.5 1.6 267 1.0 1.0

8.9

IMI19

0.94 7.9 1.9 273 7.0 5.0

8.5

2013

8.3 0.91 7.7 1.7 275 1.5 1.0

9.1

IMI19

0.86 7.1 1.7 255 2.0 2.0

7.2

2014

7.2 0.84 7.0 1.5 260 0.5 0.5

8.6

JMI19
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% & % % 3 > o wpgd  AaAw

1>
>

A FA o & 2014. 9. 2 2014. 10. 18  2015. 4. 27  2015. 10. 22 1515

3 T4
8 84 BA% F AAE o 254 A%e gL =287 2o A% 10
AEQI, 1 F FU BFIh A ABE 08 AF olgom, TFE FPL T3
Aol 7175

% 15 72 SAABEID) o AEEH2014-2015)
gz =% 9% 924 =2 Fue wre 71 74 73
° % (cm) ) mm &.4d) (%) (mm)  (mm) ©@
AdE 598 7.9 10.7 4.10 4.5 1.8 73.4 85.4 254
Ol 66.1 8.0 11.8 4.13 2.2 4.6 83.5 88.1 289
02 71.5 7.8 12.8 4.13 2.2 6.4 92.5 90.1 303
03 75.1 8.3 13.2 4.13 10.0 12.8 98.2 95.6 327
04 61.6 7.2 194 4.13 9.8 2.2 75.6 89.1 311
05 57.8 7.3 17.3 4.10 7.3 7.3 69.9 84.1 256
06 61.9 7.3 174 4.10 10.7 2.7 64.8 84.2 244
o7 64.6 7.8 20.0 4.13 5.1 11.8 77.5 89.1 312
08 64.3 7.6 19.9 4.13 7.4 1.6 78.7 85.3 313
09 64.6 7.3 18.9 4.13 12.2 4.6 80.2 86.3 317
010 57.5 6.9 7.0 4.23 6.6 0 90.5 74.8 232
011 63.8 8.3 12.2 4.15 18.7 8.5 90.2 84.9 277
012 62.8 7.8 9.9 4.21 23.6 21.8 79.0 74.3 257
013 7.2 8.3 13.5 4.23 6.0 9.6 80.4 83.5 295
014 75.8 8.2 16.9 4.10 12.7 12.7 92.7  108.1 360
015 74.1 8.6 14.7 4.10 3.6 2.3 90.8 96.6 450
016 70.4 8.7 17.1 4.10 2.3 7.8 86.4 93.2 368
017 62.1 8.3 10.2 4.21 3.6 5.4 87.1 85.0 288
018 70.4 8.7 17.1 4.10 2.3 7.8 86.4 93.2 368
019 7.3 8.0 151 4.10 16.5 12.8 90.7 91.3 314
020 98.1 7.6 9.8 4.21 0 0.6 84.0 85.1 285
021 77.6 8.0 13.8 4.15 3.7 0 97.3 84.4 262
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qsg =7 @ F 923 =8 FO& ¥re P PR FE
(cm) ) (mm) (.9 (%) (mm)  (mm) @
022 795 80 20 415 24 0 983 827 298
023 783 87 253 415 34 82 1022 952 357
024 624 83 255 413 0 182 862 8.4 296
025 80 82 236 415 94 4.8 927 931 340
026 536 66 161 421 35 0 688 725 207
027 667 74 163 421 50 0 753 783 237
028 655 83 127 410 0 2.4 833 886 305
o 3AdE 3 ue B A
D FAAE : 058 5 6%
2) BAEFNL
A as 3 F g A T & 2732 A2 A
AFA old 201592 2015 10. 18 2016. 4. 27 2016. 10. 22 1515
3 FaoA¥
Az AEHd =5717F 234 6709 Aes A8ty 54 3 s34 HAED 23
TE7lE AAES vus wE A B3 06, 016, 018 A% A9, F&ol thi
e AoE Yegten E£7&2 Adsel wia) ta W2 Aot FEFAEE AAE
Bls) 05, 018 AlFol =skou whivrel Ex7F B, Fo 3 780 kA0 057450
FEA AT
F 15, 8 SAASEAS) o AF54(2015-2016)
Asy = 4 d4x2%F d 7 924 =57 Fde e TaA 7R TS
ccm (Em O mm &9 @ %) (mm)  (mm) (@
dAF 657 156 89 184 418 84 08 754 842 248
05 70.0 161 89 203 4.8 1.2 0.6 80.3 852 303
o6 567 112 78 160 412 236 0 824 88 292
015 712 151 80 182 410 0 0 748 799 290
o016 728 150 82 179 410 151 18 776 796 252
018 681 143 79 176 410 182 06 731 837 262
028 66.6 142 83  18.0 4.6 0 0 725 830 260
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% 16. 78 SAASEAR) o FEHE4(2015~2016)
A8 E(%) _ =-ak A}SEZ~gE ARSI~
= eE HIARE  B=s TS SETS Y 8
fa 1.0 470 280 100 80 0 7500 7,170 100
05 91 527 176 103 4.2 0 8,970 8,400 117
06 88 391 230 158 7.0 0 7,680 6,600 92
015 0.6 476 270 136 94 1 7230 6,420 89
016 0.9 309 406 188 4.8 0 7470 6,240 87
018 76 373 273 91 36 0 8520 7,950 111
028 27 394 342 182 3.6 0 8,190 7,170 100
*yzs) 0 =g, 1 1%0]3h 3 1-5%, 5 5-10%, 7 10~20%, 9 20%% 3}
. 3AdE 2UAT AN 44 2 A9Ag
7] AdtElo] E9U& EHFTd SAAFE AT 7, 8E= ulFEAIR3109] dlE Fd B
Aol x, P2l e EHS Holw, FEEC BT TiY T Aol AP
A717F oA Z2 Ao R FEFHol Ei1, Fo B HABARQJ AF 85 E ANESIH=E
Hyste] F5 SdsA
£ 17 999 $4 A9ATY A9HS Y55
I T2 =8 Q% 9x4 U8 brs 499
© (2.9 (cm) &) (mm) (%) (%) ((OY);
IR A:310
e 4. 12 70.2 8.4 20.1 10.0 10.6 0
AZ 0-7% 4. 10 77.0 75 19.0 4.0 1.2 0
AF 0-8% 4. 12 67.2 7.8 18.8 0 0.6 0
* gy 0 By 1 1%°]8), 3 1-5%, 5 5-10%, 7 10~20%, 9 20% =3}
£ 18 99U %4 4RATY A9H g £FSH
gsg TIL FA TA T AFE =T T AET
° e (mm  (mm)  AF © % kgl (gll  AE¢
RS0 755 884 85 3129 88 9330 820 100
AF 0-75  86.0  8L7 105 2507 94 5224 7,200 88
AF 0-85 763  78.8 97 284.4 96 8940 8580 104
* apE . 79| Holsl 6em ool Ful, B, WEd Z4o] 9= AFE
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¥ 19 A4k HAZAE (2014 7 2016, AT 7=

& F 7 F (ke/l0a)

Z =
‘14 ‘15 ‘16 % 7 A 4
Ay BEY 2 7,212 4,560 8,580 7,657 112
n} 2452310 6,900 3,660 8,220 6,786 100

b s 59 We R A

D FAAE - JE-O-M20 X C2 &

A = aEFs  AFABS  ALBAES R

2013~2014 16 7 - cH) wWE A%

2014~2015 24 21 5 Fof &l 8 A
2 AT

2015~2016 36 32 -

2) AEMa
4  F A 2 F & A2 A2 A 2

AFA i 2013. 9.2 2013. 10. 18 2014. 5. 2 2014. 10. 22 15x15

) FaA7)
=08 SEE JE-O-M20, JE-O-M21, JE-O-M22 5 47 S EENA = 16719 =&
Qe ZUSEE AED A3, AL ATAGNN HEAE FEAEF SR
el FE 49 20 olFE yegon, 4% g WaE HgFonh JE-0-M22 x C7
28] 20 B7ANE A4 ke AT, TE Ul TEAF 1052 W) HEE
87% % FEdP o), LRAIZTZE= ATELR o]—o]-q_
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#® 20, wuj =¥ ASEA (2013~2014)

=% @ F Y S S 5
JE-O-M20 x C2 4.23 65.6 8.3 25.2 0 2
JE-O-M20 X% C3 4.21 69.2 7.3 23.2 0 0
JE-O-M21 % C7 4.22 73.3 8.0 21.6 0 0
JE-O-M22 x C7 4.23 75.2 7.5 21.8 0 1
JE-O-M22 x C5 4.21 91.6 7.4 20.2 0 1
JE-O-M22 % C2 4.23 75.0 8.5 22.9 0 0
JE-O-M22 x C3 4.21 78.9 8.2 22.2 0 1

7] Z:/\}% 2014. 4. 1~5.2, AHEAH =AY @ 2014. 3. 10
e, 1 1%k, 3 1-5%, 5 5-10%, 7 10~20%, 9 20%= 3}

* &l ﬁhﬁ A - 0 AR =, 1 10%°]38t, 2 10-20%, 3 20-30%, 9 80-90%

-{n

#® 21wl =9 FEFEA (2013~2014)
Lgy U8 Bre U9 71 FA FY TF RS 4B
@ @ 09 mm mm Af @ @BIFD @
JE-O-M20 X C2 8.2 9.5 1 88.6  95.0 93 407 7 73
JE-O-M20 X C3 4.6 21.4 1 82.8 91.8 90 337 7 61
JE-O-M21 X C7 0 21.0 1 929  89.8 103 353 7 75
JE-O-M22 X C7 0 0.8 1 91.2  86.4 105 342 s 87
JE-O-M22 X C5 33 12.1 0 96.5  84.8 113 342 7 79
JE-O-M22 X C2 0 52.5 1 91.0  92.8 98 395 7 44
JE-O-M22 X C3 0 44.7 0 88.2  89.4 99 379 7 51

* Fay 0 B, 1 1%0)8), 3 1-5%, 5 5-10%, 7 10~20%, 9 20%3 3}
5717 mEASS TASE wHjste] AFTE 2145 I

AR A3, tRES AT E57I7F 4421 o2 uwwjdl o7t S=AFo
Aol 4 EFHI 7hed =&57]7F wE JE-O-M13xCl1, JE-O-M13xC6, JE-O-M13xC7,
X
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H FEFEA (2015~2016)

caw =3 A5 424 =% I8 ¥re 7P 7 7 I

@  Oh mm @YD % % am @ @
JE-O-M8 x(C1 63.3 8.4 20.1 4.21 43.0 4.2 91.7 82.7 288
JE-O-M8xC4  69.4 7.5 19.1 4.21 1.8 0 79.7 87.5 300
JE-O-M8xC8  67.1 8.1 18.6 4.21 19.3 5.4 89.0 87.3 331
JE-O-M9xCl  66.1 8.4 194 4.21 14.5 18.1 83.8 93.1 381
JE-O-M9xC5 679 8.0 19.0 4.21 5.4 28.4 90.4 83.0 253
JE-O-M9xC6  59.3 7.8 16.0 4.21 0 38.7 82.5 85.1 309
JE-O-M9xC9  70.8 8.6 19.2 4.21 13.3 29.6 79.6 87.5 333
JE-O-M13xCl  66.1 7.8 19.3 4.5 1.8 1.8 65.4 80.0 203
JE-O-M13XxC6  65.2 8.2 18.9 4.10 21.8 26.0 96.4 84.0 308
JE-O-M13xC7  69.3 8.6 20.1 4.10 0.9 5.4 80.4 91.7 318
JE-O-M13xC8 684 8.5 19.3 4.10 11.5 15.7 77.0 94.4 363
JE-O-M15xCl1 818 8.4 194 4.10 29.0 24.8 98.3 81.8 306
JE-O-M15XxC4  66.0 8.4 194 4.21 1.8 10.9 76.6 89.7 322
JE-O-M15xC5  68.7 8.2 20.6 4.21 0 1.8 0.0 88.3 329
JE-O-M15xC6 742 8.3 19.0 4.21 0.6 36.3 86.8 85.6 315
JE-O-M15xC7 728 8.2 19.7 4.13 0.6 24.2 91.5 89.8 361
JE-O-M15xC8  75.7 8.2 20.2 4.23 18.1 0 83.0 89.0 344
JE-O-M16xC4  62.1 7.6 17.7 4.27 5.4 0 71.8 87.0 285
JE-O-M16xC8 554 7.5 18.3 4.23 50.0 2.7 72.9 81.7 245
JE-O-M18xC6  75.3 8.0 19.9 4.27 0 10.9 98.4 88.1 331
JE-O-M18x(C8 538 7.5 15.1 4.23 78.1 19.3 83.3 77.3 236
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