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Aegow Aty 4 AT AT AW, AW, 94W AGd 3
TRHE, AGHE, ASHH AYGH st STH, AL Al o] Auls
FEolth wAgE e FPor VAU Fa ovteAtol7t Ak 59 kol ¢
25t 109 sheeedl Asdth FYe g dFPOE 180 g A=olH F
- 20= ﬂﬁ@éﬂ_ J o] 7&6‘}@. & 20 brix A=oH if\lb‘r =& oz 2ghst
A

HHH

T

1%
o o A

to of

==

—
S

ﬂd
e o

Ll

-

d

4

o= 5% ok% %”;—%ﬂ St
A= 1) olsteltt. FEe 20 Axo
0 ZEEEE) AAY ARSI 83.8%, D&ﬂﬂél 05%, A& 01%, 3&
05%, &3t&E 15.1%, A4 0.3%, Z+F 15 mg%, ¢ 11 mg%, & 0.3 mg%, HE
F 5 mg%, ZF 140 mgh, dE ST 16 ug%, WEe-7t2€ 97 ng%, HIELT Bl
0.03 mg%, HIEFR! B2 0.02 mg%, Yolobil 0.2 mg%, HIEFR] C 20 mg% & olth(3
FEAE, 2006).
e 71 nkeh o] "ol FRste Zmvh Ad vt AFoE FE
SAEZ o] &HI Utk TR 5 &
o, FUNAE T =87 Aol TV} e AL=E VIEH jloH, ¢ dus 9
AR EFo2zT AdHA JtH(Choi et al, 2006). WFoHoz 7+ D& B,

o i
)
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L
ofof

Els
T5, AFdf i a7 o (George and Redpath, 2008), 7] Ebd-2 A Eoj
a7 Y= 2 4#HA dthHanlam, 1981). o 244 el A&l &

7R
g A7 o R E vk e, ks 2 e (Seo et al., 2000; Jo et al., 2010),

EL
5 W7 3} of| W (Gorinstein et al., 2000), ¢Z-& A £ (Kim et al., 2001), FdA-§
T (Lee et al, 2001) 59 Ag&Ae] s ALE By ok =3 4 gH F
EE2 T, Follo|z, FYIE Ao U= FoeE HuFHT h(Kawase et
1, 2003). o33t &L ol 59 = 7IREol=s} FHHIIRFE =

7% ZYHEo] 93 Aoz BuE 3 YrhSuzuki et al., 2005).
2o g Aol Sl e o8& FE2 27H FA B AR T}
A F =FFHL AT 7 THEAF el B3 AFels e



al., 1998), ©7rekQl Al Z(Bae et al.,, 2002), M A|Z(Park et al., 1975), 7+ =73 A=
(Bae et al., 2001) 7 #H7} W(Chung et al, 2002), 7+ H7} ®(Hong and Kim,
2005) 5ol At
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B Ao AgHe e AdEE ddolA 2015d 109 F&ste] -2
0CoNA WesrATA e, & v, 24 A, A4 1 A2 g ot
AAstal Ag2ol A sfEste] AREStI
AR} X4kt HEE HiAE= YPDA( 05% yeast extract, 0.5% peptone, 2%
Dextrose, 15% agar) "jAE A&t i &8 2 BHES AT #wiA=
DifcoAte] 24k A g)u)z]Ql MRSA(Difco™, Becton, Dickinson & Co., USA) HlA]
£ AHgskth
A4 1 Lol 71 87FE 200 g 7hat
LE A3  121TCAA] 158 &
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F5F F4E 9T pectinaser= Plantase TF™M(F2]8AF vl ulo] o=
il AFESEA T HiA] FA 84 F DifcoAl AlFe ARESIA A, 71EF
& T B8 AYgE FYst ARS8 AT.
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4. TG
UdIE WYEE % AETFTAOEZ YPDAuIA A E# FR1  Saccharomyces

cerevisiae KCCM 112155 AH8-st9it. 8 oS flsiA 17158 = 100 mL

7F €°1 U+ 250 mL Erlenmyer flaskell 1 #WZo]& HE3IaL 30T G

(IS971RF model, Jeiotech Co., Seoul, Korea)?lA 160 rpmo& 2Y3t & s}t

Td= WAt

ZAEEE A% A TS B AFHAAA Y EAsta

pasterianus A8 (Shin, 2013)& AH&3st o™, 2% dAE&S 3t
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FAlste] d2A dlE3 e Eor Il HEAZHE TFE F plantases
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N&s 722 4 LE 5 L F7(SCHOTT, DURAN group, Germany)e°ll &3}
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& SAIEA(WSRO-90, Atago Co., Tokyo,
Japan)oll #H3le 7}8A4 TP EFS SASIATH 72 AP 33 HbEsiY JA{S

Z YAtk

500 mL Zet~=d ¢3E TaN 50 mL H3FZ DW 100 mLE 713k & 719
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T} HPLC &4 =112 Table 17 2ttt 2t A2 33 wi&Eslo] PHg o= Ve
W Aot
8.6. 714}

NBE AEE 7oA 3000 rpmeE 30E37F YAED T F5HES 02 im
membrane filter(Dismic-25CS, Toyoroshikaisha, Ltd)& o #ste] {714 B4 ¢
g A EE FHISHATH HPLC #4] =72 Table 29149k 2ottt 7+ A2 33] wt

Balo] PEgho 2 LEh) AT,

8.7. &4 phenolics
T84 phenolics= Folin-Denis'H (Singleton and Rossi, 1965)2.2 A3}t
T EAE 3000 rpm 02 301 AAEETN T ASHS A At A
A 05 mLE APl EF 25% NayCO; &9 05 mLE H71ste] 387 A3
AN AT THA] 2N-Folin-Ciocalteu phenol A1¢F 025 mLS #H7}ste] &3 o 3
0ColA 1AZE &F AXAIA LDAAHT D JAS 333 57| (Spectronic
2D)E ©] €3ty 750nmollA FHFHEE FAHS
gallic acidg ©o|&3sto 24 E%——T{—/Lgi—,—lﬂ
=

WEste] BEGO ek

8.8. 7HH|Z1

NFZE YAEZ 7oA 3000 rpmo 2 3083 YAEE & F FF5AS 02
m-membrane filter (Dismic-25CS, Toyoroshikaisha, Ltd.)Z o %3} 717
A A8 E FHIsH T HPLC 4 =32 Table 33 234t} 2 A2 33] wb
sto] FaEgoe = YR AT

89. 343t ©4(DPPH 2htlZ &7 EA)

Blois®] ™ (Blois, 1959)< W& sl 2HZd &LAZAdS S48t AIE
15 x 10* M DPPH &< 0.8 mL<} 13,000 rmp=E 31 A4 23 As AT
02 mLE 7Fstal 1023t vortex® &3} AX & A4 3023 WAF & &
43357 (Spectronic 2D)E ©]-€3Fo] 525 nmolA FFEE SAHSAH. =4 o



T F35E= A tald DW 02 mLE 33ty —f— 3ttt DPPH #@dZ 4 A
gL ofgel e Aoz At MEL(%)E FASET 4 AEe 33 HkE
st st ATh

DPPH 2tz &AZH (%) = [1-(=48 HE2T F3= / 237 F35)] x 100

Table 1. HPLC analytical condition for free sugars

HPLC Model Shimadzu CLASS-VP

Column Kromasil 100-5NH2 (250x4.6 mm, Eka Chemical)
Solvent Acetonitrile : H)O (3 : 1)

Flow rate 1.5 mL/min

Injection Volume 20 uL

Detection Reflective Index detector

Run time of analysis |15 min

Column oven temp. 40T

Table 2. HPLC analytical condition for free organic acids

HPLC Model Shimadzu CLASS-VP

Column Aminex HPX-87H (300 * 7.8 mm, Biorad)
Solvent 0.008N-H,SO4

Flow rate 0.4 mL/min

Injection Volume 20 uL

Detection UV detector (210 nm)

Run time of analysis 40 min

Column oven temperature 40T




Table 3. HPLC analytical condition for catechins

HPLC Model Shimadzu CLASS-VP

Column Wakosil-II 5C18 HG

Solvent Water : ACN : Phosphoric acid
otven =90:10: 01

Flow rate gradient
0.3ml/min—12min
Flow rate 0.45ml/ min—19min
1.0ml/ min—41min

0.3ml/min—42mim

Injection Volume 5 uL
Detection SPD-20A
Run time of analysis 42min
Column oven temperature 40C

23 z, , At , AP =
T BA o} Suk F WNRE AASI 2HAH 2 7)o ol A2 A 3hEut
e & £o2 S Bz I F8S HEJT
A o] 7+ #Fol pectinaseE 04% FA HIEE H7FSFIL 45TelA 4A1F A
g & o FAF3e AFF2E AzsA. A5 o dg F2 FE&L Fig 29
A Bieukel ol tiBgt 72%, DIIA 70%, HHGAHA 67%, AHHILFA 65%,



A7V 242y 17 brix, AP S A7) 16.8 brix ©] A Th
AzE & F2e -20CAA WEsted BEasigor, oA A4 )53k

A T F2E AolA dlEste] 5 L F79el 4 L £53k3 80T

oA 3083 e F A27HA AN B4 3 F2ol Holuj oA FEj ek

3t Saccharomyces cerevisiaes: 5% Wl-&= FF3Fal 30TCoA 10€43F A=A Ha AA
g 71" Feke)S A=zt

Table 404 Hi= niel Zo] MaAI 6do] AHtHA d3E 5= Hujd

2atlon, 7ty o]l SAHA FiEo] FAH

AR AAHATE FF27F 17%(brix%) ] HEA
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Fig. 2. Juice yields and sugar brix concentration from various persimmon cultivar.

A: Daebonggam, B: Milyangbanshi, C: Sancheonggodonshi, D: Sancheongdanseonshi;

mm: Juice yield, m=: Sugar concentration.

Table 4. Alcohol fermentation of persimmon juice from various cultivar

Fermentation time (day)

Cultivar Conents
0 2 4 6 8

pH 482 4.09 4.08 4.28 4.19

Daebonggam Brix® 17.0  10.5 7.0 6.0 6.1
Alcohol (%) 0 4.4 5.4 6.8 7.0

pH 476  4.05 412 4.25 4.20

Milyangbanshi Brix® 18.0 10.8 6.8 6.2 5.9
Alcohol (%) 0 49 61 78 78

pH 476  4.06 415 4.20 4.20

Sancheongodongshi Brix® 17.0 9.8 5.9 6.1 6.2
Alcohol (%) 0O 45 7.2 75 1.3

pH 480 4.09 416 421 4.20

Sancheongdanseonshi  Brix® 16.8 10.2 7.5 6.1 6.2
Alcohol (%) 0 4.6 5.5 7.0 7.0

"Alcohol fermentation was proceed in static condition at 30C



—p— Daebonggam
= Milyangbanshi
- - Sancheongdansecngshi

== Sancheonggodonshi

Acetic acid content (%)

o 4 8 iz i6 20 24

Time (days)

Fig. 3. Profiles of acetic fermentation of persimmon wine from various

cultivar. Acetic fermentation was proceed in static condition at 30C.

Fig. 4. Persimmon vinegar produced from various cultivar.
A: Daebonggam, B: Sancheongdanseongshi, C: Sancheongodongshi, D:
Milyangbanshi,



14.1. 789
FE A2 2 Az fud 24 2 IS Table 5 9 Fig. 53 234
Ao §E9 FFS UB(161.54 g/L), AHHTAA(15844 g/L), AHHIFA

(156.06 g/L), ¥ LIFTA(151.80 g/L) A= =St FH FAZFLS glucose}
fructose ©1%1 0™, sucroserw HEHA FUth FAToNA glucose TF©] fructose
FFRT =4 A

= o
Bazel feD

~—
g,
12}

& dIFTE} AR S Ffshe FA A HFE LPlHAS
M O FEE 83 133 g/L, AAATAEA 151 g/L, RAERA 285 g/L, B AHA

k]

lﬂ
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Ky

2 Table 63 23ttt
FZF Atolol zol7t vhas
A"}k succinic acid, acetic acid, citirc acid, lactic acid, malic acid, oxalic acid v_—/\‘]
2 Ehom, O £F& 291 g/LolA 001 g/LE AEHATh

A2z fF714F 2 acetic acid7t 7HE ko LYREAl 5812 g/L, W
57.65 g/L, AHATAA] 48.79 ¢/L, AHATEA 3958 g/L o]Qlom, 1 ure] §7]

FF 0 =Y BFag s

L gz 714 A 8 FFE Fig,
Z

6
Table 601]/‘1 He vhep go] A 2o #rlah FF2

2 ni

frucrose
glucose

PR Y i's 3% <o ol e e 148 -

Fig. 5. Representative chromatogram of sugar in juice from extracted

persimmon juice.



Table 5. Sugar contents of juice and vinegar produced from various persimmon cultivar

o g/L

Samples brix() Glucose Fructose Total

Daebonggam 17.0 87.25 74.29 161.54

uice Milyangbanshi 16.5 78.94 72.86 151.80
Sancheongodongshi 17.0 84.24 71.82 156.06
Sancheongdanseongshi 16,8 82.12 76.32 158.44
Daebonggam 4.8 0.72 0.61 1.33

Vinegar Milyangbanshi 42 1.24 1.61 2.85
Sancheongodongshi 41 1.51 4.76 6.27
Sancheongdanseongshi 3.5 0.66 0.85 1.51

b = i F I |

v

3

< b
S a3
oo <
A "‘/\ L }\f\!\:jw\/r/kk‘
0 B e e o o " ——1

e 28 we wWo e o 1o em

Fig. 6. Representative chromatogram of organic acids in persimmon vinegar.
OA: oxalic acid, CA: citirc acid, MA: malic acid, SA: succinic acid, LA: lactic acid,
AA: acetic acid.

Table 6. Organic acid contents of juice and vinegar produced from various cultivar

Organic acids (g/L)

Samples* Oxalic Citric Malic Succinic Lactic Acetic
acid acid acid acid acid acid
A 0.01 047 0.01 2.90 0.04 2.02
Juice B 0.01 0.46 0.02 291 0.04 1.34
C 0.01 0.45 0.01 1.77 0.04 0.65
D 0.01 0.61 0.01 291 0.05 0.63
A 0.02 0.50 0.01 2.01 0.07 57.65
Vinegar B 0.0*1* 0.29 0.01 1.33 0.10 58.12
C nd 0.46 0.01 1.22 0.30 39.58
D 0.01 0.46 0.01 1.95 0.06 48.79

"A: Daebonggam, B: Milyangbanshi, C: Sancheonggodongshi,
D: Sancheongdanseonshi.
“not detected.



14.3. 7M1
Aok Az MR 744 B @2 Fig. 7 9 Table 73 Z3tH.

catechin(C), epicatechin(EC), epigallocatechin(EGC), epicatechin gallate(ECG), %
epigallocatechin gallate(EGCG) & 5% 7HHIZl =4S HE3AT e, 2
HEA], AEF s Aol M= EC &3] 7 stou, DG = EG ool
7 =3t 2AhE Folls S0l Hlske] ECGoF EGCG d&2 ozt fashe
Follout C, EC, EG &2 S7hstaitt. 53 C¢F EC &% 7= w7
10491 8.6 F7hsdith oloh &2 FUbes dIE&TES} 2AMTEE A
Skl ZHEIRL S Sol ZelEo] A o= Alsdnh

6]
1) ey,

N o
e I o

ol
-

Fig. 7. Representative chromatogram of catechin derivatives in persimmon vinegar.
C: catechin, EC: epicatechin, EGC: epigallocatechin, ECG: epicatechin gallate,
EGCG: epigallocatechin gallate.

Table 7. Catechins contents of juice and vinegar produced from various cultivar
Catechins~ (mg/L)

Sample C EC EGC ECG EGCE
A 1.28 3.42 2.02 2.01 1.20
. B 1.48 3.38 1.87 2.05 2.03
Juice
C 0.89 3.2 2.80 1.99 215
D 1.52 3.00 416 252 0.85
A 9.90 15.05 361 134 1.24
Vinegar D 12.44 20.74 352 1.79 1.13
C 9.22 2471 333 1.57 1.02
D 7.62 26.57 416 1.43 1.01

"A: Daebonggam, B: Milyangbanshi, C: Sancheonggodongshi,

D: Sancheongdanseonshi.

“C: catechin, EC: epicatechin, EGC: epigallocatechin, ECG: epicatechin
gallate, EGCG: epigallocatechin gallate.
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Fig. 9. DPPH radical scavenging activities of persimmon juces (mm) and
persimmon  vinegars (m=). A: Daebonggam, B: Milyangbanshi, C:
Sancheonggodongshi, D: Sancheongdanseongshi.

24 Atk EN S A E ARSI MRSACNA ikt &4 ®E8tth 3t
A 2HE A2 HopujA oA Foujefste] 80TolA 3083 A2dd3 AT
1% HIH)|E&2 HEZsI 30CoA 497 "X _§_;‘5]_o:] syl mre w3kl AukAol
SHE AEs e, o] 7l #Fze] sihlg HAo] sittal ddEE I

212 AEAFE osl 99] 574
AEAT osl 9= B4 o] 84, ME At B4, 9 165 tDNA A7|A4E 49
=]
=

ol% AR A7) o) FHL A=A



osl 9 #F2] ©Aa9 o]8A4S APl 50 CHL 7|EE o]&3te] A A3} Table 84
H+= dle} 7o) L-Arabinose, Ribose, D-Galactose, D-Glucose, D-Fructose, D-Mannose,
Mannitol, Mannitol, Mannitol, Sorbitol, a-Methyl-mannoside, A\-Acetyl-glucosamine,
Amygdaline, Arbutine, Esculine, Salicine, Cellobiose, Maltose, Lactose, Melibiose,
Saccharose, Trehalose, Melizitose, D-Raffinose, [-Gentiobiose, D-Turanose, %
Gloconate 59 ©4AYUES o] 8 4 glow, o|dst AHAEFY Lactohadllus plantarum
W= Lactobacillus pentosus TAELE FHE AT

osl 9 9 M=Z Ait 24E& GLCE 4% 23 Fig. 113 Table 9 YeRd
HEo} o] G ~ o] ThFS 23}, B2}, £, 3, ¢32& AWihs stk
Aom, 7]&9] data base®t vl W Lactobacillus parabuchneri <-AE L% S = At

osl 9 #F2¢] 165 rDNA A71A D& (Fig. 12)9l 2J3t phylogenic tree 4] A3}
Fig. 13914 E= wpe} o] Lactobacillus| %31 A+S & o+ YA Lactobacillus
Plantarumy, Lactobacillus pentcsus, 'R Lactobacillus argentoratensisSt U3¢ A#BA7E Q)

S & F Ao, 165 rDNAY| 7NN EL Lactobacillus pentasus?t Aol 717

~

ol el AYsielx w AR AFE FH RBWH osl 9 dF= Lactobaallus
pentosus == 1 TAFOE AT UATh
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Table 8. Utilization of various carbon sources by osl 9 strain

Carbon source Utilization Carbon source Utilization
Control (none) - Esculine +
Glycerol - Salicine +
Erythritol - Cellobiose +
D-Arabinose - Maltose +
L-Arabinose + Lactose +
Ribose + Melibiose +
D-Xylose - Saccharose +
L-Xylose - Trehalose +
Adonitol - Inuline -
B-Methyl-xyloside - Melizitose +
D-Galactose + D-Raffinose +
D-Glucose + Amidon -
D-Fructose + Glycogen -
D-Mannose + Xylitol -
L-Sorbose - B-Gentiobiose +
Rhamnose - D-Turanose +
Dulcitol - D-Lyxose -
Inositol - D-Tagatose -
Mannitol + D-Fucose -
Sorbitol + L-Fucose -
a-Methyl-mannoside + D-Arabitol -
a-Methyl-glucoside - L-Arabitol -
N-Acetyl-glucosamine + Gloconate +

Amygdaline
Arbutine

2-Ceto-gluconate
5-Ceto-gluconate

"API 50 CHL kit, +; positive, -; negative.
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Fig. 11. Typical GLC profiles of cellular fatty acids of osl 9 strain.
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Table 9. Cellular fatty acid profile of strain osl 9 strain

Retention time (min)

Fatty acid

Percent (%)

2.897
3.480
3.619

3.465
4.058

3.595
3.686
3.722
3.816

2.853
3.806
3.480

Saturated fatty acids
Cieo
Ciso
Ci70 20H
Unsaturated fatty afcids
Ci8109c
C202006,9¢
Branched fatty acids
is0-Cq79 30OH
i50-Ci91
is0-Cio0
cyclo-Cio008c
Summed features’
3
7
8

38.23
3.02
0.93

10.73
0.19

1.07

0.23

1.32
14.35

4.04
11.57
14.31

‘Summed features represent groups of two or three fatty acids that could not

be separated by GLC with the Microbial Identification System

Summed feature 3 contained one or more of following fatty acids :
7¢/Cigawbc. Summed 7 contained one or more of following fatty acids :
7¢/Cioqwbc. Summed 8 contained one or more of following fatty acids :

7C/ C18;1CO6C.

(MIDI).
Cie10
Croaw
Cigaw



T IO AT THAGG TOLC T TRCATCATGAT TTACOT T THAGTEAGTOROCTANCTOO TUADT
AL ACG TEGNAAACCTOCCCATA ARG A TAACACT TEEAAADAGA TGO T AR TADCED
ATAACAALT GIACEGUAGETTUC AT P T ISAAA GA OO TTODOCT A TCAC T TaEATTD
T OO T A T TANCT AN T T e OaT A DO TCACCA TOUCAATIA TALTTAGC O A
mmﬂtm1 mwmmmnmmm-ms
CAGTACUGAATET TOCACAATIOACEAAAG CTOA T OIABCAACOIC COTTGAGTOAALAA
GEOT T GOCTCE TAAAM TETOT TOTTAAASAAGEACNTATCTOAGATTAACTOTTLAGIT
ATTUACGGTATTTAACCAGAANTTCACTHCT ANCT AT TGOS AGCAGCIGE GG TAATACGT
AGGTOOCAAGCTT F STCOA T TATTIGIC 5T AAAGC OATCOCAGOCU T TITTTANMI T CT
QATE T OAAAOCT T COECTO AT CANT TOCATCOAAAA CTERIAAAC T TAADTOCAD
ANGAGIACAGTOGAACTCCATG TG TAGCOTOAAA TUCTTAGATATATUDAALAACACCAG
HOCOAASOCRC TGTC TR TC T TAAC T AT TUAGOE TORAANGTATGEGTAUCAAALA
GIATTALAT ACEC T GO TATTECATACDI TAAMITA TOAA TISC TAATTO T THOARGTTTCCS
CECTTCAGTORTOCASCTAACGCATTAMCA TTCCGEC TOOGUAT T AT ANGC TOA
ANCTEAAARIAATTIACOOG N OO AT AAS C O TUOALCA TG T RS T TTAATTCIAAAGCT
ACBCRAATAACCTTACCASH T CTTOAC N TAL T A TOCAAATOT AVGATATTADAL DT TOOCT
TEOEACATRIATACAGITOITOCATOOT T ETEO T AGC ORI OTCETIARATOT TG0 TT
AMG TODCGAMTATCICAACCT T TAT T A TEME T T A A TTAA T EISCACT T ST
ADMAOCCHGTOACAAACCOSAGTA MO TOB0CATCAC G TCAAATCA [ CATHECCOT T A TG
ACCTIRGTTACACACTOTECT ACAATADATUOTAC AACTAR T TACRAACTCGCRAOADT AAD
CTAATTICT TAAACOCATTCTCAOTTOAGA nmmmr:m:m ACATOALCTTIED
AATOOCTABT AA TCEOD0A T CAGC A THCCEOO T AR TACG T TCCCGOGEOUT TOTACACACT
GORCOTCACANCCTTHATAGT

Fig. 12. 16S rDNA sequence of 0sl9 strain

- Lactobacillus plantarum subsp. plantarum ACGZ01000098
osl 9

86 45| Lactobacilius pentosus D79211

86 33 Lactobacillus plantarum subsp. argentoratensis AJSA0078
Lactobacillus paraplantarum AJ306297

Lactobacillus fabifermentans AYGX01000583
Lactobacillus xiangfangensis HM443354

47

60 Lactobacillus plajomi AB907190
84 Lactobacillus modestisalitolerans AB307192

Lactobacillus mudanjiangensis HF679037
Lactobacillus odoratitofui AB385975

98 Lactobacillus koreensis FJ904277
100 Lactobacillus yonginensis JN128640

Fig. 13. Phylogenetic analysis of osl 9 strain.
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213. osl 9 #F9 WA 2 WEFEFAHA

8 AEH osl 9 759 probiotics2A 2] FAH 71 E H7bskr] 98] WA
I WEF4HE AES AAS 23 Table 10. 2 Table 113 2k
Table 10914 X nvfe} o] osl 9 #F2 WAHE -2 pH 394 30274 #A A+
7F 1.3 x 10° cells/mLollA 3.7 x 102 7FA3dte] A&o] oF 28% o]on, 1208
BHAANANE AFFTE 38 x 1002 72| AEELS O o) ashA| &stth pH 20
ANAE 3024 A AHF57F 10°%ells/mLol A 10°cells/mLE F243] 43It &

o
B Al 99 pHE pH 15 ~ 20 A=olu 24F AH A ﬂM pH”7} pH 3.0 A=
2 FopAH dWHARl AololA SAEo fW wFF AlREe] 2413 Wil A&
24t W, osl 9 TFE fA AESI LA A2E F AS HoE FTHEYG
Table 1204 H&= npe} o] osl 9 #F9 WEHFAAE S MRS iAol A FHEA
7} 0 ~ 1.0% S7Hdel et B(7)Frt SR AR o AR el
o2t Bert A% SRS B AT EFEAAES osl 9 #Fol tidte
g 8] Boe o= AR AdAES st Ao® Ho o wEkA osl
9 #FE WEFHEe] AeS & F Ao, 2% ALEH osl 9 #FE ol
dople FHE dEHol AAAES T F AS AoE FAAHIUT

Table 10. pH stability of osl 9 strain in MRS broth’

Time cell survival count (cful/mL)

(min) pH 6.7 pH 3.0 pH 2.0
0 13 x 10° 13 x 10° 1.3 x 10°
30 1.7 x 10 3.7 x 10 41 x 10°
60 2.5 x 10° 3.2 x 107 5.0 x 10
90 35 x 10° 2.3 x 107 0
120 45 x 10° 3.8 x 10’ 0

‘pHs of medium were controlled by addition of 2 N-HCI into MRS broth.



Table 11. Effect of bile salt addition on cell growth of osl 9 strain in MRS
bI‘Oth (ODéOO)

Tume bile salt concentration (%)

(hrs) 0 0.5 1.0
0 0.25 0.25 0.25
3 0.76 0.50 0.45
6 3.51 1.41 0.66
9 5.84 1.49 0.71
12 7.61 1.60 0.60
24 10.07 1.70 0.68
27 10.29 1.73 0.65
30 10.52 1.80 0.68
33 10.23 1.96 0.72
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Fig. 14. Lactic fermentation of persimmon juice obtained different sources
after sterilization of various temperature.

A: Juice obtained from frozen hard (astringent) persimmon B: Juice obtained
from frozen soft (non-astringent) persimmon. Sterilization conditions of juices
were 121C/15min, 100C/15min, 80T /15min, and 70C/15min from right,
respectively, and lactic fermented for 4 days at 30°C by static condition.



Table 12. Effect of heat treatment of persimmon juice on lactic fermentation

Source of Juice Froze.n hard Frozen .semi soft
persunmon per51mmon
Fermented time (days
/Heat ’creatmeEnty ) 0 4 0 4

70°C /15min 452 3.64 442 3.36

80°C /15min 453 433 443 3.35

pH 100°C /15min 452 439 4.43 3.40

121°C /15min 4.54 455 4.46 3.47

70°C /15min 0.37 0.85 0.39 1.42

L 80°C/15min 0.39 0.39 0.39 1.74

acidity . )

100C /15min 0.39 0.38 0.38 1.50

121°C /15min 0.41 0.32 0.42 1.24

70°C /15min 17.2 16.3 17.6 16.4

brix 80°C /15min 17.2 16.5 17.8 16.5

100°C /15min 17.3 16.6 17.8 16.4

121°C /15min 17.1 17.0 17.4 16.5
70°C /15min 1.3x107 7.8x10° 2.4x107 8.5x10°
viable 80T /15min 1.3x107 1.0x10” 2.4x107 2.8x10°
count  100TC/15min 1.3x10 1.8x10° 2.4x107 2.1x10°
121°C /15min 1.3x107 2.5x10° 2.4x107 1.6x10°

222. FFeFo] 7F 20 Aihdtgo nx &=

HEHE 1.25%NA 75%7HA WstE 3 30TColA osl 9 #52 ZshEe] v]x|
= 9FS AHE ZAF Table 133 294t
Table 13014 K& vke} o] HFaFo| F718 e wef A4l ads s F7hshe
Aoy I WHsk= A GUTh AdTe LEATG 4AZIeA HoER A
10°cells/mL &S FAST7) 72413t o] 3o sk AdS YeERlon A=
Ve A 7o A STkste] EEZA N UANIIMA 543 ST o] % AWKI
S7Fele] a3} 96A|Zkel A 1.54 mL ~ 1.60 mL ©|Rt} o]= 24to =z 34 uj
1.38% ~ 1.44%°l &&st= dolth wapA HITFS 1.25% ~ 25% HEolH 5229
2 art 8= Fert fle A2 ddE A

R
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Table 13. Effect of inoculum rate on lactic fermentation of persimmon juice
with osl 9 strain’

T(ﬁ?)e Ir;;’tcg(l%“ Xlgll’slir;il)l pH Acidity (mL)  Brix (°)
1.25 1.1x107 439 0.39 18.0
25 2.6x107 436 0.40 17.9
0 5.0 5.2x107 433 0.40 18.0
7.5 6.9x10” 430 0.42 18.0
1.25 2.6x108 414 0.40 18.2
25 5.5x10° 4.02 0.41 17.9
12 5.0 9.4x10° 3.94 0.58 18.0
7.5 3.3x10° 3.90 0.63 18.1
1.25 7.8x10° 3.56 0.96 18.4
25 2.5x10° 3.51 1.02 18.2
24 5.0 2.7x10° 3.48 1.06 18.3
75 3.5x10° 3.47 1.07 17.8
1.25 2.4x10° 3.62 1.21 18.0
25 1.9x10° 3.67 1.32 17.8
56 5.0 1.4x10° 3.64 1.30 17.1
7.5 1.7x10° 3.59 1.32 17.1
1.25 1.3x10° 3.54 1.42 17.8
2.5 2.1x10° 3.51 1.43 17.6
48 5.0 1.5x10° 3.49 1.45 17.3
7.5 1.4x10° 3.48 1.44 17.3
1.25 5.8x10° 3.38 1.49 17.8
- 25 9.8x10° 3.36 1.50 17.6
5.0 1.2x10° 3.34 1.53 17.3
7.5 1.1x10° 3.33 1.55 17.2
1.25 9.1x10° 3.30 1.54 17.6
% 25 6.9x10° 3.31 1.58 17.6
5.0 6.0x10° 3.31 1.60 17.4
7.5 4.8x10° 3.30 1.60 17.2

*osl 9 strain seed was cultivated in malt extract broth at 30°C and 150 rpm
in gyratory shaking incubator. Seed culture was inoculated into persimmon
juice at the ratio of 1.25% to 7.5%, respectively.



HE2EE 20T, 25C, ¥ 30CE ¥slE i1 =9 e} osl 9 #57F 5229
Aol vX= 9IS AWE A} Table 147 23ttt
Table 14914 X&= }9} Fo] 257} 20TColA 30C7HAl S7Hgell wet w54 2 24t
e F7 ek 7 ekl 7 F2)& 36417 oA 4847 Atoldll 107 cells/mL AEE
Hol ==t Z:i‘é??iiml AEE 96AIZ A Aol =EEle] A=r) 1.06
mL ~ 147 mLe|th o= Z4ko =2 34 off 095 ~ 1.32%0 A3t FoluTh
A FELEE 25T ~ 30T G Aoz ATFHTh

i%mv
U

s >P4

0

Table 14. Effect of temperature on lactic fermentation of persimmon juice

with osl 9 strain’

Time Temp. Viable Acidity .o
(hrs) (C) cells (cells/mL) pH (mL) Brix ()
20 5.9x107 4.37 0.38 17.6
TO 25 5.9x10” 437 0.38 17.6
30 5.9x107 4.37 0.38 17.6
20 7.0x107 4.62 0.36 17.6
T12 25 1.1x10° 4.27 0.42 17.6
30 2.8x108 4.16 0.47 17.5
20 2.1x10° 4.07 0.44 16.9
T24 25 2.2x10° 3.69 0.83 17.4
30 8.1x108 3.61 0.92 17.3
30 1.6x10° 3.89 0.70 17.4
T36 25 1.9x10° 3.74 1.03 17.2
30 2.1x10° 3.65 1.18 17.2
20 1.3x10° 3.79 0.82 17.4
T48 25 1.1x10° 3.56 1.16 17.3
30 1.5x10° 3.49 1.31 17.3
20 2.3x10° 3.59 0.99 17.3
T72 25 6.1x10° 3.42 1.35 17.1
30 8.1x108 3.38 1.42 17.1
20 2.1x10° 3.53 1.06 17.3
T96 25 1.6x10° 3.43 141 17.2
30 5.4x108 3.37 1.47 17.1

" Seed culture was inoculated into persimmon juice at the ratio of 2.5 v/v%.
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428914 pH 3292 HZ3] Wolxom 2& 96AZ A= pH 3,26 o|Ath b= H=3F
g 7203 4R FA3) dsslte] 041004 1M4R EolHoH, 96Tt E 1472 <F
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Fig. 15. Typical time course of lactic fermentation of daebonggam juice by osl 9
strain at 30C, static condition. Seed culture was inoculated into persimmon

juice at the ratio of 2.5%.
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30CoANA AAske] ARt BEZ ZFFE WA 40)9F A2(eF 25TC)0llA
BRSAM TS, pH, A%, brix® WS A E A3} Table 15 % Fig 167 2kth

A B WHAeEoA Bdhs A9 B IR FY brixs 1 brix® 8% 4SS
ou}, pH ¥ 2F=wsk= 34| ¢tth Table 15914 R nie} o] ALox RAs=
Zoto] 13 A HRE MFFr) FA3) aste] BT 43 Ao AFS) 108
cells/mLollA 10° cells/mLE 7FA&ETh WAL T4 Bists A9 By 25 7
Hetin A7 2asy] ARl Bat 45 BaelA A7 10° cells/mLoA
0° cells/mLE ZtAadte] WAL Lol RAsHE 7fol Ao vt x_qlgqur

oA Bfshs 7% Fig 16914 Renkel o] B 453 Ao g+ F

o] FEHJ oW WHLEAM = B 45 AHAE eddT= BEAHA LU
webA] osl 9 FFE JJE AR AT s WRRASE 5 45 ol s B
£ Aol Fed AR BuEnh
Table 15. Shelf life test of lactic fermented persimmon juice
T P N ot ) ety
A 17.4 3.31 1.60 6.9 x 10°
’ B 174 3.31 1.60 6.9 x 10°
. A 17.1 333 1.60 2.0 x 10°
B 16.9 3.30 1.80 6.7 x 10°
A 16.7 3.25 1.58 19 x 107
2 B 16.8 3.25 1.84 7.0 x 10°
3 A 16.8 3.30 1.50 53 x 10°
B 16.7 3.31 1.93 4.0 x 10°
A A 16.3 3.30 1.56 54 x 10°
B 16.2 3.30 1.60 6.5 x 10°

A: refrigeration storage, B: room temperature storage. Contaminant colonies

appeared in three weeks storage at room temperature sample.



contaminants

Storaged at toom temperature Storaged at refrigerator

Fig. 16. Appearance of contaminant colonies (butterlike collar) from lactic

fermented persimmon juice during storage of 4 weeks at room temperature.
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231. frel@

HedosRy Az gFze Ada g5 {9 24 92 FEFS
Table 163 Z3tth.
Table 16014 X Hiel o] FZF2e} s 4529 FEd2 glucosest
fructoseZ o] FolA Ao, A a g FAgol wet brixet T FEAA 4
Zb 1 brix°9} 13.7 g/Lo] #r&stdnh. HAas <

4 9 Aol anE Aol

Table 16. Sugar contents of juice and vinegar produced from various
persimmon cultivar

o g/L
Samples brix(°)
Glucose Fructose Total
Juice 17.8 87.25 74.29 161.54

Lactic fermented juice 16.8 78.75 69.09 147.84




Aot A E sl {714 Y 2 242 Fig. 17 9 Table 173 294t
29 7714k F4& Table 17914 H+= #Hiel o] lactic acid (11.26
g/L)E FTAELCE 3t oxalic acid (0.01g/L), citirc acid (0.19 g/L), malic acid
(0.02 g/L), succinic acid (1.30 g/1), acetic acid (0.06 g/L) &°] AZHAh. FF2
NA HAEHA LUW malic acid succinic acid T ZH4bHo] A Fo A=

:-r-h\___%\_—_

do " de do &b

ic o mm

Fig. 17. Representative chromatogram of organic acids in lactic fermented
persimmon juice. OA: oxalic acid, CA: citirc acid, MA: malic acid, SA: succinic

acid, LA: lactic acid, AA: acetic acid.

Table 17. Organic acid contents of juice and lactic fermented juice

Organic acids Samples’
(g/L) Juice Lactic fermented juice
Oxalic acid 0.02 0.01
Citric acid 0.41 0.19
Malic acid nd” 0.02
Succinic acid nd 1.30
Lactic acid nd 11.26
Acetic acid 0.02 0.06

Juice prepared from Daebonggam.
“not detected.
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Fig. 18. Total phenolic contents and DPPH radical scavenging activities of
daebonggam juice (A) and lactic fermented daebonggam juice (B) by osl 9

strain. mm: total phenolic content, ==: DPPH radical scavenging activity.

234. 7M1

e et ZAbda g5y g9 catechin (C), epicatechin (EC),
epigallocatechin (EGC), epicatechin gallate (ECG), epigallocatechin gallate (EGCG)
s T8 7 7S Table 18] yebd nie} 2o
Table 1804 M= wie} o] 29 74 ZIE EG, EGCG, ECG, EC, C &M=
=A FAEY e, I FFLE 3.09 mg/L ~ 1.73 mg/L o|3th Hibdg o
B3 AF o] RS EGCG, EC, EG, ECG, C 2.2 =4 74=H o,



I e 2515 mg/L ~ 1.57 mg/L °|3Ath.

A E A3gtel wel EGCG 2 EC @haFol Z+zh 94w e} 58u) F7lst= 54
< Hola 3l=H, o 22 IS7le Aitde] e T3d vd EsjEA == A4t
9] =¥ (biotransformation) Aol 711 2O E AISH U Bt GAE AT
2 Fdaw 34,

Table 18. Catechins contents of juice and lactic fermented daebonggam juice

Samples’ Catechins (mg/L)
EG C EGCG EC ECG
Juice 3.09 1.73 2.67 2.19 2.63
Lactic fermented
3.48 1.57 25.15 12.71 2.60

juice

Juice prepared from Daebonggam.
“C: catechin, EC: epicatechin, EGC: epigallocatechin, ECG: epicatechin gallate,
EGCG: epigallocatechin gallate.
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Fig. 20. Preparation of persimmon salad dressing (A) and persimmon dipping source (B).



Table 19. Storage stability of persimmon sources

Storage tiime (weeks)

Viable cell count

and condition (cells/g)

room temperature* AZ 3.0 x 102

0 B 1.0 x 103
refrigerator A 3.0 x 103

B 1.0 x 10

room temperature A 3.5 x 102

1 B 1.5 x 103
refrigerator A 3.0 x 103

B 1.0 x 10

room temperature A 3.0 x 102

2 B 1.0 x 103
refrigerator A 3.0 x 103

B 1.5 x 10

room temperature A 3.0 x 102

3 B 1.5 x 103
refrigerator A 3.5 x 103

B 1.0 x 10

room temperature A 3.0 x 102

4 B 1.0 x 10
refrigerator A 1.0 x 102

B 3.0 x 10

room temperature A 3.0 x 102

5 B L0 % 10
refrigerator A 8.0 x 103

B 3.0 x 10

25T, 74T, %salad dressing, bdipping source
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(020 g/L) 22 =4t FAF28 A ZEHE catechm(C), epicatechin(EC)
epigallocatechin(EGC), epicatechin gallate(ECG), ¥ epigallocatechin gallate(EGCG)
5 5%9 e F=A7F 085 ~ 416 mg/L FFOZ HAEHJG. B, Do

~

A, A aIFA A= EC o] M4 =9ton), TG A A= EG o] 7}
d =T 2hlE Fole Az 7HHA %UP < 101 ~ 2657 mg/L &=

2 Fzo mlgte] ECGS EGCG @2 ot #daste AFoldey C EC EG
FF2 ST 53 CoF EC & Sh= BA= 44 10419} 861 STt
st 2ol f{rAE &R FF Abolddl Aol7t thA IAINE succinic acid,

acetic acid, citirc acid, lactic acid, malic acid, oxalic acid A= =} w, 1

F2 291 g/LAllA 001 g/L= A=HAT. 22 /714 & acetic acid7t 71

Ekom FeFikA 5812 g/L, ed 57.65 g/L, AHH T A 4879 g/L, AHAHIE

Al 3958 g/L olem, 1 wre] {714k d 2 AL AF 29 fAEA T wE
2

N HzAzE Aort WA tEZde]l $5% £47F A 9 Aot
P

AFs RAAE S8 5 AX8H7] 98k probioticsE AME7Hs 3 Z Ak osl 9 FF
E w8 AEStS Lactobacillus pentosus T-AELCE2 TSI 80Tl 308 A
73 220 23S 25 v/vhE FHESa 30Tl 96417 LEA 1.32%9] R4
< Tidte TESEV AxEHeH, WALEdA By Al 45 o] <HHEHA
Baste= Aol btk dad £29 #2 A5y FFS 190 mg/L B=AL

18 F 160 mg/L= Zasdttiiesd 29 7M1 EG, EGCG, ECG,
EC, C /A2 =4 FAH dded, 7 &% 3.09 mg/L ~ 1.73 mg/L °I3d
o} Zabdtg g8 Z2F29 7HH21e EGCG, EC, EG, ECG, C 2.2 =4 74
o] e, 1 e 2515 mg/L ~ 1.57 mg/L °|3UTh
Hedo25E A2 dhis 100CA 1023t ddsta A2 e Y250
A BE A AF oY M BHE Thesi oy T Al ARSI dEE )
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£ A HP LaserJet M1522nf 7] 7|

o]
3T

=}

A =
27089tk 9 270 Tl Adobe photoshop program (Adobe Systems Inc.,
Mountain View, Calif)S ©]&3to 2 712, Az Zols =Hsty, Frldo=
lem’3d A 55 ofgfo] v A S o] &3kl WA s T3
A HA . AF pixel-ooe Formular 1

1em? @ 13924 pixel =

@ F%e %4
w2 FF2 AAAEZ(PB602, Mettler Toledo, Geneva, Switzerland)Z 3%}
HEE =43t 24" ERAAE 7EA] EA S T
(3) Z71(mm) =4

e Aol JtE, AE, Eo|(
Kawasaki, Japan)& Ah8sto] &y AR 7HA] 718k 33} ®E

=2

@) ZEN/@3mm) =%
F°] 1lem)E THE9] Instron

e Axe #Y® 9EF ARED I, %

g ol gdtel U

mm)E 27t Caliper(CD-15CPX, Mitutoyo Co.,
& S48



Universal Testing Machine (Instron, Model 1000, England)©. 2 ¢F 5mm 79| &

SA R 7mm Zo|7HA AFAA A FHE3te dEFH(N/OB3mm)S 33

Ae FAE
wE ZAstgch

(5) 7IAH A= =4
H2 s g2 #9E A=A (Chroma Meter CR-300, Minolta, Tokyo,

Japan)E ©]&3td =43t Hunter colord] s UEN = Lak (lightness 0~100;
100=white, 0O=black), A3} =M AHEE UYEMHE adl (+redness,-greeness
-60~+60; -60=green, +60=red) 2 b3k (+yellowness,-blueness -60~+60; -60=blue,
+60=yellow ) &< 33 W& ZASIAIL 7171+ 1=96.54, a=0.07, b=1.90%] FF WA
Yhstandard white plate) o2  EBA3I]  ARESIATE A HA AW S overall
difference, AE)= MBS 7|F 02 ofgfo] 4o 2 AletAnt

1

AR, &, B) = {(AL¥)?+(Aa)+ (4B 2 Formular 2

2) FE&HEZA
1) &d IF=F 4
Hede FERES SARECE ol F5RE 24 2go 20ml 80% ol
S5 7Fete] 24hrEt wHAA FEEATE 12l oA JHEC 20ml A EEE
Y WHOE AFZFAT FE2IF BE FFA 40mlS A A 10,000rpm O =
A EE &, 045um-membrane filterS ©]&3t AF}sIAT oAHdH FEEL ¢
]‘_—_

ToAA I F=3ATE A o] Fol+= AAS v &2 3|4 A 7] 2L Vanillin'H
< o] &3t VanillnH& WZ4F 1mlol] 1% vanillin €43} 8% HCIE &33F &
i 3 35TCoA 3087 HFE-A1 7] 500nmolA] FFEE =A3IATE ol Y

ey
=
I EZ & Tannic acidE o] &3t A ©do F3

ol
dl

b

al
=

2

=1

==
L



L=
[==]
]

y=0077Tx -0.032
B2 = 09049

= S =
= ln oom
1 1 1

I} T T T T 1
@i _p’/ 2 4 6 8 10
Tannic acid con. (%0)

a9 3. 894 A

—

=
AN

=
o -

u|J

2 7 FF A

Hozks ASEEY FARESRE A7 o] YA §F, ASHRES] X
5g F7FT 10mlE &3} stk #23; o] 10,000rpmol A 10&E3F A4 &2 7]
st 5 Aedw AHSFIAY. &7 deHLS 0.45um-membrane

2]
I, HPLCZ EA3gth HPLC EAzAL o3 2}

F 2 9 24e 9% HPLC =1

Items Condition

Column 4.6x2500mm High performance Carbohydrate Column,
waters, Ireland

Mobile phase Acetonitrile : Water = 75 : 25 (v/V)

Flow rate 1.4ml/min

Column 35°C

temperature

Injection volume  10ul

Detector Water Model 410 Refractive Index Sensivity of 8




54 / MBEASEINY 2O}

(B) 714 T =73

Herte HeREd FAREOE 47 o] BN ¥, AgRE 27
5¢ THT 10ml= #43} skt #23 o 10,000rpmel A 1023 A2 7]
g o83t EET H dedw AMHASIATG. & FeHL 0.45um-membrane
filter2 o]3}sta HPLCE w4138t th. HPLC #4218 o3 2o
#* 3. 7714 B8-S 918 HPLC =3

Items Condition

Column Aminex HPX-87H Column 300x7.8mm, Bio-Rad, USA
Mobile phase 0.05M SulfuricAcid
Flow rate 0.60ml/min
Column temperature 35T
Injection volume 5ul
Detector UV 210nm

(4) gol=Z3x 2 F JIEEHxolE & A

Hey ARE BEREY EAREOE Uk H, BFREY 2HS g0
acetone Pl &3} Tt a8l AAEEVIE o] &3t 10,000rpmoll A LA E
g &, AT AFHSIS 0.45pm-membrane filterE ©]-83}o] AT L
gho]lZHE 503nmoN A F ZIEE| ol EE 455nmollA] FFEE AP

ofele] aYlZ 7} sholmaAl WEARES 7|FoR A4 golaA F A=
freolsel g3 EEIMoI,

! ¥=00115x -0.0028 ] i
0% T Ri= 09004 08 y=00051x +0.228

Abs

R==10.986

Abs

Lycopene (ppm)

a9 4. gol=Z3A(F, F

10 140

Total carotenoid (ppm)

60

40

A

-

B HRE O] E(9) E

-t L
o =

HN



G L a a'-diphenyl-B-picrylhydrazyl(DPPH)—‘E— /\]-%-3]-% Blois® W &
7 nmollAl FBEE SASAT. F, 80% methanol =< 1 mlol DPPH
mLE FH7lste] 99 H 40% —?Oll 517 nmell X FFEE S4stalor,

5

& 4
Fuastg e ohehel 4g ol gdte] THALL
(Abscontrol — Abs sample) 1
{1_ Abgamtml }><100 ................. Formular 3

oft
o
o
i
o
Ky
)
_tL_l‘
ol-}li
N
il
b
o
[
n_?{_f
ol
do
N
P>
@ o

o 9% 74 (OFﬂf\l‘ﬂ)
A Aels 740l AHZ P 4 =m0 833t
of Blof Zolof o3k 'AF WstE #Fsaa & AFolAMe kA Aaz AP
5 56T} AARGAES Zhes of~ZE 9|, 25 30Tk &3 30%< &

i& rlo

i}

E o)A JEl3 97 8 50Tl o] FolAA ek PAE Seto
S AR Lpro] 77k AE, A%, FLvlE 3F, HUT FFS BASAT

Polycarbonate

2% 30Cshade 30%

0% 5 wi Aad ex W 24



2) A F2Aol P SAET FY(AHAF)
AN E GHBAE SA0 DT BHNA SAEFE  APSAT. 720
%“mﬂﬂi #E-ﬂ%dd Hof w% YAastE BRI PR g

BHYE Y s W E

| ! 1
0.3 4 03 -
Eﬂ_ﬁ o "'i e -
w04 3 044
F01. £ 024
= 04 : = 0 =
160 400 3w 600 TO0D RDG. 00 300 400 300 &0D TOD ROD S0
Warelength (nm) Warelength (nm)
- E ¢ Led white
11 g & =
U'E = @ y ] UI. § L
- g =
-E&ﬁ 1l - E_ 8 -
i b L] w
204 - . “LE
02 i 2 03
g g -
b0 400 500 600 T00 200 900 0 4K 00 BO0G VOE GO ROQ
Wavelength (o) Warelength (mm)

a9 6 9o TRE

%
o3l
i
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Intense (rel)
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o= = =
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i
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=

Wavelength (nm)

7. S o oiel s o vl

of thet FAIEAS SPSS program(IBM SPSS Statistics Version

of & Folaprt dAHE d5e 9HORE 5% A 4 A2
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HPLCE o] &3le] 57142 & ek (Fructose, Glucose, Sucrose)< _7-:/‘}3}3"5\‘4. a
HY EE FFoA Maltose?} Lactoser= BAFH A &ttt 184 %

65
e E o & ZAE 9 fructose, glucose, sucrose 3F S E ©]F

Fructose®| 74-%, 7€43 10€¢] &% W3l= tdad 2o 7o ZE FF5E°I
frolstAl zfol& ZEA] et Qo+ HiRAd|, 10€o+= BEE FFE°] 1935t
ZpolE HAth I 18F E5F7F 74l Hla 10del A S7lsts FHE EAH
fructosed] 74 FIHbA|, AFET 02 A UEST

Glucose®] 4% 919 fructose®} wl-¢- FASH FENZ YelSth 740l Hls] 10€
of % FUtsle A2 EF, glucosed] T HA AWIREA, YA o= F=A
L EFSL T

Sucrose®] 9% 9 fructose$}t glucosest THEA YEIHT FFEE = 7€

Hls] 100 &7 Frtetes 5 Ao, dAdczE T
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HPLCE o] &3ty F7]4F 67/ Oxalic acid, Citric acid, Malic acid, Succinic
acid, Formic acid, Acetic acido] thal] ZAst 18y formic acide 2E 18%
ol A YEbA] AT

Oxalic acid &2 9= 7€ vl 10€0] dFE ALstas tRrEo] &7}
SR oy, FFHE gFstA YElY Y. Citric acid®] A9 94 FFEE s

ure}u_gur ARG A 9} b T 2ol YERG T Malic acide €F
TS AQstaies WA FFEY 7€, 10€ Atoldl & WIIt vYERA] Skt

Succinic acide= 7€ 10€ Alo]9 ?Z}Bhﬂi}q] ek ol EASHA gFgkor,

A2 g 2 ZolE yeilt. UYELY =224 ¢o 2 7P Bl ‘/}E}"LE‘r
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a9 28 HA gol=A, F FH2EwolS, FAHBY AA FF W

% 7}2E]x0)l=9 DPPH 4£A%, gto]l=ZHA 3 DPPH 47 %9 #A ] ths) z+zt
FABAE LolR A SATE 10€04 782 FolE tYsty THE Iy Zoln).
zZt Az 7994 10892 245 STk FHE Bt T JFEHEol=%
DPPHA&A S, 2to]l=3l# DPPH &A% 24742 o] A3AAE Uyt ol 5
ZF 7I2E o= golzAe 35 F7H7F DPPH &A% dFS vA ditstd
151 3

204 20
v =0.9441x - 1.3663
RI=0.946

0o
v=0.8211x - 2.0005

15 1 R*=10.9303

10 4

DPPH

Lycopene Carotenoid
19 29. geo]l =33 DPPH #1bstdA, & 7FEE ol =9 DPPH @4hstgd o
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Ao= iy F2E AAsk=d F83 8% F9 shuboltt ol Bt F243

2 AEHRoZ JIX7} ol Aolgtn FHE Itk whebA Hunter

color values®l| 23+ L3k, adk, bate]l =&45 +F 3

18F & L#, a®h, batol THFHCE =2 +F
HERHEA 430l 3T

® 4. 102 83 H24 185F9 A=

Hunter color values

Persimmon
varieties ( ligh%ness) (redness/ig?reenness) (yellownesij/blueness) AE

D F A 45.94+2.03" 9.55+2,747bcdet 31.07+2.29>4 59.174
g HkA] 50.94+1.06 16.19+1.86° 33.82+3.09%" 57.95
L Et 50.68+0.56" 12.7+2.85%d 38.55+0.92 60.044
gt 47.96+0.33" 11.53+0.897cde 29.85+1.61% 57.203
she ozt 52.16+2.13 12.69+2.172b¢d 41.02+3.77° 60.497
ARk 49.47+1.35° 7.32+2 50def 33.52+4.17%4 57.171
WA 50.6+1.7% 15.0145.3" 35.86+1.99%d 59.051
AHaFEA 26.85%17.73° 4.59+4.53% 40.65+18.3% 79.864
A T A 47.99+1.27° 5.89+1.57% 29.56+0.79% 56.18
AR 47.34+1.61° 13.17+1.69% 32.2+1.44% 59.246

SHeFREA] 47.23+1.17° 15.96+1.03" 34.47+3,017" 61.195
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4. 1099 £33 Bt 18559 AE(A)

Persimmon Hunter color values
.. L ta +b AE
varieties (lightness)  (redness/greenness) (yellowness/blueness)

A = 46.59+1.2% 13.97+4.38%* 30.91+3.43" 59.413
I s 52.15+1.85° 4.25+4.93" 38.62+3.65 57.324
Ad5% 4551+0.38° 7.64+1.43Pcdet 27.46+0.58¢ 57.578
A 46.2+0.94 14.53+10.46% 27.62+1.14¢ 55.246
ojf 3l 49.82+0.612 4.88+3.03° 36.19+3.212>cd 58.155
< = HEA 48.95£0.69% 15.65+0.8% 31.38+0.872>d 58.109
EzA 47.07£1.022 14.66+2.11% 30.36+2.46% 58911

2) H4le| 27

A AL M E TS TR A

X 5. 10€9 &3 g2 18%FF 4 =7]

Persimmon Width Height depth
varieties (mm) (mm) (mm)

2 F 7 HEA] 72.09+4,2¢¢ 72.71+72.714% 46.63+2.24¢
1 QFHkA] 73.82+5,130cdf 68.7+68.7° 55.33+4.71°
U&7t 49.44+553 48.11+48.11¢" 65.41+1.95%
SOt A 63.75+1.69%" 66.9+66.9! 71.55+1.74%¢

SRS s 51.16+2.52 51.81+51.81¢ 62.41+2.919%

A uf ekt 68.29+3.55¢ 68.51+6851° 53.02+2.48!
g wh A 68.55+3.16%" 73.33+73.33¢ 56.03+5.71°

A 315 A 59.86+2.47" 60.31+60.31f 68.54+2,68>

al
A A A 61.39+1.59% " 66.85+66.85 74.26+2.93"




3 5. 10€el &3 g4 18FF H4A A7|(AlH)

Persimmon Width Height depth
varieties (mm) (mm) (mm)
AR At E 2 52.39+7.1! 49.27+49.27%" 70.49+4.04%"
SHQHHEA] 75.01+2.734 77.55+77.55™ 55.44+1.3f
FARaL R 79.26+1.55 79.83+79.83" 76.41+8.4%
Tzt 67.45+2.28°"% 66.76+66.76° 53.59+1.72"
A5 7 42.29+0.36' 42.85+42.85" 55.87+1.44
I ZE 49.83£2.04' 48.13+48.13% 66.32+2.23%
o & 7 94.03+2.08° 90.4+90.4° 57.4+0.75
A = HkA] 77.06%5.51" 82.62+82.62 56.97+4.13°
Tz 73.8622.19°d! 75.61£75.61% 52.24+2.28'
3) Ao FF

k

6. 1099 &3 Hegt 18FF2] A T

Persimmon varieties Weight (g)

L NEEA 149.49+24.68>

I FRHA 166.66+15.21%
=7t 93.22+17.4

Gt Al 159.35+12.63"
Bk 96.3+8.61°

Az w2t 102.48+29.09%

kA 156.67+23.07"
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3 6. 10€0] &3 G224 18FF] Hd TH(ASH)

Persimmon varieties Weight (g)

™
ol

LA 126.7+5.52:

i

A A AT 157.93+7.87*
Ak 2] 7¢ 86.48+1.54°
ghobul A 200.4+46.83
3 5 169.7+35.28™
ER A 130.32+11.69°
g =07} 47.58+4.06"
LA A A ZF 81.54+8.63
of 3l - 401.67+71.47
4 T HkA| 165.21+33.28"
T2xA 182.78+19.16°
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Tannic acid (%)

Persimmon varities

0.56+0"

0.34+0"

0.4+0¢
0.19+0°

0.27+0"

N

o

—_
fite)

0.49+0!
0.61+0°

0.57£0°

0.46+0"

0

W
guze)

[
X

0.44+0¢

0.23+0™

0.32+0
0.33+0"

ol

0.86+0°

0.3+0
0.44+0K

N

<R

0

B!

nH

o

0.19+0”

0.31£0#




o g gl

21> F fructose, glucose, sucrose® ¥ Yt} 1

fructose®} glucose’} ¥ 7] W&ol fructose?} glucoseoll

o A~
%ET%

= &
EE?} =A YEr
o

e FFolgta BT FF
O}H] Uelr]ell, fructose?} glucose 3
o2 Yeuth ey g Rk
| ol ddi#o=
Zlolgbals A ZhE AT

® 8. 10€° 8% g7 185F9 &
Persimmons Fructose Glucose Sucrose
varieties (mg/100g) (mg/100g) (mg/100g)

UG A 4.07+0° 4.06+0.01¢ 0+0"

U FHA] 3.25+0" 3.16£0 0+0°
AS=7t 4.49+0P 4.46+0 0.01+0'
et A 2.94=0' 2.98+0! 0.01+0#
Ry 2.73+0™ 2.82+0™ 0.01+0
A wp kgt 2.29+0P 2.43+0P 0.01+0°
g WA 6.06+0.01° 6.16+0° 0.01+0'
2 A E A 3.08+0" 3.09+0" 0.01+0"
2 @A Al 3.37+0¢% 3.41+0¢8 0.01+0¢
g e 2 3.85%0° 3.77+0° 0.01+0"
gFetukA] 2.45+0" 2.58+0" 0.02+0°
FA LA 3.190' 3.30' 0.01+0¢
FFel 3 3.69+0" 3.69+0" 0.01+0°
FE 2.24+0" 2.4+0° 0.010"
AZ A ZE 3.16x0! 3.31£0" 0.01+0¢
o 3 - 2.39+0° 2.48+0° 0.01=0"

] A 2.26+04 2.16+0" 0+0™
=3z 3.93+0¢ 4.2+0.01° 0.01+0°
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Persimmon Carotenoid Lycopene DPPH
varieties (mg/100g) (mg/100g) (%)

2 G EA] 5.47+5.31% 58.4+7.88% 92.54+0.98"
L FHEA] 25.7+2.31™ 32.07+8.68" 98.24+0.29
dS=7 9.7+2° 12.8+16.29" 94.79+2.25
Al 22.53+7.06™ 51.2+15.92" 98.6+0.74%

shsd o 7F 14.8+10.71> 29+27.024 96.84+0.15"

RaEile 14y 26.37+15.33% 70.13+44.66° 96.78+0.26™
kA 16.53+6.36" 30.27+19.06" 77.34+16.1¢

A 35 A 23.97+20.42" 58.2+41.94" 93.03+1.68%

Ak g Al 28.63+2.71% 61.93+9.9 95.34+0.41%

i s 11.9+11.14" 21.87+28.49" 92.02+2.14%
ZFFHEA] 24.63+10.18% 61.6+26.65> 98.27+0.57%
FERL 21.2£10.62" 49.33+27.13" 90.82+1.22%

T 21.17+13.25™ 43.93+35.93" 99.15+0.44°

AR o s 47.3+14.24° 103.93+20.05 93.1£0.64

A A 17.83+14.28" 29.73+35.91° 93.65+0.51%

of 3l - 15.57+3.66™ 35.73+8.58 89.39+0.41°
7 mHEA] 9.43+1.8° 14.27+8.36"¢ 98.24+0.35%"
=azA 1.17+1> 49.2+15.27¢ 99.64:+0.2*




7) 714
714 FE ALY Auks WEERE B &2 7HETFS &t agd
AUTh WhHo| A x& Z4k(acetic acid), fr7]4te] 5 o|FEE A% 52 HET}
EAolgtd A {rIAF 1 FFol Fd T Aolgt dddHY. fFEe] A
T AA {74k FEE P =S BRk ofyet x4 9] M =4 UER T
HhHol] fF7]4k gheko] W "FFRRkA, iR T Aee AxEoe Aoy
SANE o] &3t Zlo] X AAHE Aolgta ATHT
3 10. 10€ 0l B3 18F F7|4F =F
5:‘;;2:“5 Oxalic acid ~ Citric acid ~ Malic acid ~ Succinic acid ~ Acetic acid Total
F A 1.09+0" 1.01£0° 12.12+0 1.97+0" 4£0° 4.04+4.67°
kA 0.93+0° 0.27+0° 12.25£0° 6.28+0.011 3.330° 4.61+4.83"
U FE7t 0.19+0" 8540019 11.89+0°  41.89+0.04" 1.92+0° 12.89+16.9"
HRFF A 1.65+0° 5.47+0" 11.940° 10.84+0.02# 5.33£0.01°  7.04+4.26'
shsd ol 7+ 1.57+0 8.22+0.02°  12.13+0° 13.53+0.03" 2.43+0™ 7.58+5.46'
A whak gt 1.51+0 782+0.01" 12110 23.96+0.04¢ 265201 9.61+9.08°
A WAl 1.68+0° 10.48+0.02  12.09+0 7.1620.01° 2.58+0% 6.8+4.63'
A+ 35 A 0.72+0° 7.53+(0" 12.17+0¢ 5.73+0.01* 0.77+0% 5.38+4.84™
A A A 1.63+0° 0.08+0" 11.97+0™  21.16+0.01¢ 250! 7.47+8.96°
AaElzr 041507 10.07+0.01°  11.96+0" 16.12+0.03¢ 2.63=0' 8.24+6.56¢
SHRFHEA] 1.66+0" 0.32+0° 12.11+0# 12.93+0.02f 2.09£0.01"  5.82+6.15
FaaE 1.55%0' 874+0.01¢  11.87+0° 47.34+0.06 9.2+0.01°  15.74+18.07°
ke gt 1.4+0™ 764+001"  12.09+0 13.66+0.01" 3.49+0" 7.66+5.3%
AR s 1.42+0% 3.740™ 12.07+0" 12.7140.01° 6.5+0" 7.29+5"
AAGAAZE 15807 7.8+0° 12.11=0' 16+0.01¢ 2.71+0" 8.04+6.13°
o 3l 57 1.6520¢ 1.73£0" 12.24=0° 1.11+0™ 0.760° 35+4.9°

HEA] 1.58+0" 6.150.01’ 12.21£0° 9.51+0.02" 0.93+0° 6.08+4.9"

s
EaxA 1.410' 5.91+0.01% 11.98+0' 4.45+0.01" 4.93+0° 5.73+3.87




1)
IH

7
ol

o
+
No
K
o))
TR

21 18F "N

L
) B

21 2ol A

FSA T

3

N
wjr
ol
BB

ui-

K
A

713t

1 102 =

EE FTolA 7€) Hls

KeN
-

Fé)l-
GubAlel Al 7bd A Gehgth e ole] 72, A2 o]zl 109

ahe

[ex]
H

M
BO
o}
oH
L

o]
BR

FA 1380 %

Al 10l M3

A o
= =

PR = Qle] W
QREAIZE 7V A

il

3} v}

A

1.2¢) SV}

7¥sk it

=
[¢)

FolA b 2A vehwgt 28y 58

s
oH

< o

o]

bl

THog 138 Sttt &2

RYE
(¢}

2% AL 1090

oA 7HE z1em,

1))
oH

=

on, HHo AVE 7IE, MEZA0]

Ao ek

T
—

A Bo] 714 A ey

)
o
H

2 21 o]

A vEbster 73

s

2 oo

2 A Yepsth

1 10l

3]

E5F 799 H]

717} grolx oH,

=13
€l

G
o Wl Ao eyt 747

=
BT R

1 10 ol

3|

Aoz yeistt. 740l H

H] 2 5}

K

B

S-S w 10¥€ 9

kA

£ YEI AT

Aol



MZYASHM 2oF / 89

EE FF9 vd FEFE 79 vl 10€e] #ZAstAon, HA HAHoRE
T asdh AERkAZE 7P A ZAESla, Ao R s b
7F 7 g 'l ks YERRIth

32 Fructose, glucose, sucrose $&FTF LEFSEIL, maltose,
T EFolA fructose, glucose 2| 749 7€ H]
3l 10%01] i ia= Zﬂgi ‘/}F/PX,\LP—‘/}, FETHEEE S7HE] vdsA UErs T

WA of] sucrose%u]’%k% 10€0 S7lsles 55 €5 Aoy, dAZHo=Z 10€9

2

g

%

rr

o

TN

o

Y

&3 M

:5 o
y

—

OO

A=Ye]

N
N
B
_?E
fr
o8t
ko)
ot
fz
32
o
o
r
»
[en
8
@)
%
rlr
o
0
"
fru
>
.
oft
i
=g
[en
Q
@)
&
%@
c
o)
@]
%
O

o
g3} fructose, glucose 7‘%‘% eldo] 790 w3 10¥] 7 0}9&2‘/}, o]
R e e R = B s o
gol A A FILEHolE TS 7)
T 3oy, gAlfozE o F718 =
0€ol S7tste FElE HAL =
2l E‘roliﬁiﬂr FTILEH ol =7} %‘7}3}@/‘1 1049 st =3 Frek ot

mlm

o

S fr

v}

=2

av)

e

LT

= &
o
2
i
N
[P
9‘1',
£
°
o
<
N

“ (r oy
Ol-ﬂ ok O‘N
P =

& ar
oA 71 ol U

>
—

O

=
I AGEHAT. AAZ gol A 4SS, FTILEH o B st EAd e 7Y
ANA 1092 ZAFE F7tete BYS UElfo] o] 4aaAZ et
Oxalic acidv= FETEE tdFetA e ou 1020 Aoz Frtskes o=
ettt Citric acide AP LA, Aol A 7Hd wol yEton 10€ 9
= OE FFEH FYstAl zelE UEhA @kt Malic acide €7 FF<= Al

st = 7%34 10€ Afolo] sty A UeElYA] &3t Succinic acide #F
FHZ Fo|7} 7 ZA e, s AEE Aloldl AL YyEA] ekolt)
Acetic acidgFe FTEE zo|7F Foy, dF FFL AQstas 10€ S71sh

Mo A} EAL FAAFE=E 223 Q9 =9 3h}o]r]o] Hunter color
valuesoll 93+ Lk, agh, batel &5 % FFoldt Adsth 18F 5 Litk,
a®k, bato]l THHORE F& FT2 USR], FAdubA], ARHEA], H Tk o],



e

1

=

1o o}
R
i}

S|

72
d o]
El
A7 21
A7

NE
v:A 1_ﬁl
_]ﬂ
W lex ey
_ Hi dl.aoao
Eo Lr_E ,L,UL
i wawuom.mmoubm .
momr;ﬂmﬂm%ﬂﬂ Lﬂ%ﬂ
~ ]HL‘HIUOE /ﬂ/l __01r
5 wgumg%mg %ﬁ%%
¥ WA%T@M#KM ﬂoﬁﬂul I
£y L%,/@lmorﬂﬁ_. by o T Q_yﬁo}
E*,AI,OI_A_ILQ,L‘HI E.*E.__.mmuﬂ ,UIL Ged|
) il oo i E c o ’ (s i _L.m ) oo
A oam;fauwiﬁa E:w_ﬂo \o;ww
- %ga@%7gw aw@ﬂ mza%w
o 10#9?f17r%ﬂ 4 T o P.zLTuryn
ok e ook oy %0 ¥ s o3 = o
= aozoe._ﬂu%n_. o bolmw_mo aou_..ﬂ
H_l_ﬂl ToR Hi o| @ o ;ML N '~ ,WI ™ ToH ok N ™ A
UH_OEAEmﬁ.MWOO‘OI J..l:._lr%ﬂﬂﬂle._ﬁiwLL\q
oy a%llu __%5% xﬂﬂﬁgﬂu_hﬁi
% LLMgﬂr.eNB mwaﬂﬁ 9%?97@
%%H%MWW%] ﬂ@a%mgg%g%
frﬁgmokm% © & z%% owozTi&T
ﬂy'&l,_mow_mﬂLaMMm/Tﬂ %@oTATﬂAoﬂﬂeiﬁo
aamg?mwmmw &M;o@ojmmoaaw
L_Lﬂwauﬁ;lm B @.@ﬂzﬂ 7_nu_o
_QT T Ewwr. s o E Do ®,0Jﬂ
ﬂ;awMSwaa qgiﬁ%mmitm
ﬂovwﬁamuﬁw T ;@mwyurwammvgﬂ,
HESQGL%IW_M 2 Meﬂmwm_g%ﬂ
ﬂmm?uwmﬂ MA_Q E_}d..of.% @iﬂow_/u
Mdmm:_iﬁ;o Eﬂ :/MMMT\mﬂNr.._Nrﬂ/ioo
44ﬂwﬂ;@fqmg¢:@ozygu
fu%@%dﬂé@mﬁﬂtov?f
ﬂ%z&ﬁ%sﬁmizﬂﬂn%
ao-o 13&?4& )
mmﬂ_/wmrw_wmzhﬂm
)?M%ﬂ&%oﬂn
%oquﬂﬂ%
mzﬁd
mg.w_;ﬂ
(:



V.

—

1 =9

&

. Cia, P, Benato, E. A,, Sigrist, ]. M. M., Sarantopoulos, C., Oliveira, L. M., and

Padula, M. 2006. Modified Atmosphere Packaging for Extending the Storage Life
of “Fuyu” Persimmon. Postharvest Biology and Technology 42(3): 228 - 234.
Clark, C. ]J. and MacFall, J. S. 1996. Magnetic Resonance Imaging of Persimmon
Fruit (Diospyros Kaki) during Storage at Low Temperature and under Modified
Atmosphere. Postharvest Biology and Technology 9(1): 97 - 108.

Clark, C. J. and Smith, G. S. 1990a. Seasonal Changes in the Composition,
Distribution and Accumulation of Mineral Nutrients in Persimmon Fruit. Scientia
Horticulturae 42(1 - 2): 99 - 111.

Clark, C. J. and Smith, G. S. 1990b. Seasonal Changes in the Mineral Nutrient
Content of Persimmon Leaves. Scientia Horticulturae 42(1): 85 - 97.

Cohen, Y., Gur, A., Barkai, Z., and Blumenfeld, A. 1991. Decline of Persimmon
(Diospyros Kaki L.) Trees on Diospyros Virginiana Rootstocks. Scientia
Horticulturae 48(1): 61 - 70.

Collins, R. J. and Tisdell, J. S. 1995. The Influence of Storage Time and
Temperature on Chilling Injury in Fuyu and Suruga Persimmon (Diospyros Kaki
L.) Grown in Subtropical Australia. Postharvest Biology and Technology 6(1 - 2):
149 - 157.

Deng, Y.-Y. and Dai, N. 2008. Huge Persimmon Bezoar Causing Colonic
Bleeding. Gastrointestinal Endoscopy 68(6): 1196 - 1197.

. Dentener, P. R., Alexander, S. M., Lester, P. J., Petry, R. J,, Maindonald, J. H.,

and McDonald, R. M. 1996. Hot Air Treatment for Disinfestation of Lightbrown
Apple Moth and Longtailed Mealy Bug on Persimmons. Postharvest Biology and
Technology 8(2): 143 - 152.

Grant, T. M., Macrae, E. A., and Redgwell, R. J. 1992. Effect of Chilling Injury
on Physicochemical Properties of Persimmon Cell Walls. Phytochemistry 31(11).
The International Journal of Plant Biochemistry: 3739 - 3744.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hamada, K., Ogata, T., Fujiwara, S., and Hasegawa, K. 2009. Healing Process of
the Wounds of the Branches of the Japanese Persimmon That Were Caused by
Girdling, Scoring, and Strangulation. Scientia Horticulturae 120(2): 276 - 281.
Hu, D., Zhang, Q., and Luo, Z. 2008. Phylogenetic Analysis in Some Diospyros
Spp. (Ebenaceae) and Japanese Persimmon Using Chloroplast DNA PCR-RFLP
Markers. Scientia Horticulturae 117(1): 32 - 38.

Juan, M., Mesejo, C., Martinez-Fuentes, A., Reig, C., and Agusti, M. 2009.
Branch Scoring Encourages Fruit Development and Climacteric in Persimmon.
Scientia Horticulturae 122(3): 497 - 500.

Kim, D. H,, Lee, J., and Kang, B. S. 2011. Changes in the Quality of Green Tea
Concentration through Tannase Treatment. Kor. ]J. Food & Nutr. 24(4): 720 -
724.

Kim, Y. K, Lim, C. S, Kang, S. M., and Cho, J. L. 2009. Root Storage of
Nitrogen Applied in Autumn and Its Remobilization to New Growth in Spring
of Persimmon Trees (Diospyros Kaki Cv. Fuyu). Scientia Horticulturae 119(2):
193 - 196.

Lester, P. ]J., Dentener, P. R., Petry, R. J., and Alexander, S. M. 1995. Hot-Water
Immersion for Disinfestation of Lightbrown Apple Moth (Epiphyas Postvittana)
and Longtailed Mealy Bug (Pseudococcus Longispinus) on Persimmons.
Postharvest Biology and Technology 6(3 - 4): 349 - 356.

Matsuo, T. and Iro, S. 1978. The Chemical Structure of Kaki-Tannin from
Immature Fruit of the Persimmon (Diospyros Kaki L.). Agric. Biol. Chem.
42(9): 1637 - 1643.

Oshida, M., Yonemori, K., and Sugiura, A. 1996. On the Nature of Coagulated
Tannins in Astringent-Type Persimmon Fruit after an Artificial Treatment of
Astringency Removal. Postharvest Biology and Technology 8(4): 317 - 327.
Parajuli, D., Kawakita, H., Inoue, K., Ohto, K., and Kajiyama, K. 2007.
Persimmon Peel Gel for the Selective Recovery of Gold. Hydrometallurgy 87(3
- 4): 133 - 139.

Pizzamiglio, M., Marino, A., Denari, D., Tullio, V., and Garofano, L. 2006. DNA



20.

21.

22.

23.

24.

25.

26.

Typing from Persimmons Helps Solve a Murder Case. International Congress
Series 1288(April). Progress in Forensic Genetics 11Proceedings of the 21st
International ISFG Congress Held in Ponta Delgada, The Azores, Portugal
between 13 and 16 September 2005: 867 - 869.

Prusky, D., Kobiler, 1., Akerman, M., and Miyara, 1. 2006. Effect of Acidic
Solutions and Acidic Prochloraz on the Control of Postharvest Decay Caused
by Alternaria Alternata in Mango and Persimmon Fruit. Postharvest Biology
and Technology 42(2): 134 - 141.

Salvador, A. Arnal, L. Besada, C. Larrea, V. Hernando, I, and
Pérez-Munuera, 1. 2008. Reduced Effectiveness of the Treatment for Removing
Astringency in Persimmon Fruit When Stored at 15 °C: Physiological and
Microstructural Study. Postharvest Biology and Technology 49(3): 340 - 347.
Seo, J. H.,, Jeong, Y. J.,, Shin, S. R, and Kim, K. S. 2000. Effects of Tannins from
Astringent Persimmons in Alcohol Fermentation for Persimmon Vinegars. J.
Korean. Soc. Food Sci. Nutr. 29(3): 407 - 411.

Taniwaki, M., Hanada, T., and Sakurai, N. 2009. Postharvest Quality Evaluation
of “Fuyu” and “Taishuu” Persimmons Using a Nondestructive Vibrational
Method and an Acoustic Vibration Technique. Postharvest Biology and
Technology 51(1): 80 - 85.

Tiwari, G., Wang, S., Birla, S. L., and Tang, J. 2008. Effect of Water-Assisted
Radio Frequency Heat Treatment on the Quality of “Fuyu” Persimmons.
Biosystems Engineering 100(2): 227 - 234.

Vilas-Boas, E. V. de B. and Kader, A. A. 2007. Effect of 1-Methylcyclopropene
(1-MCP) on Softening of Fresh-Cut Kiwifruit, Mango and Persimmon Slices.
Postharvest Biology and Technology 43(2): 238 - 244.

Yamamura, H., Matsui, K., and Matsumoto, T. 1989. Effects of Gibberellins on
Fruit Set and Flower-Bud Formation in Unpollinated Persimmons (Diospyros

Kaki). Scientia Horticulturae 38(1 - 2): 77 - 86.



WeY YR ol §7eoN

A&87)ZF - 20159 ~ 20179
g 3 2 e, A, EHA, o)yd, AR
AZ9, vtE3s, A=

.4 &
V- (Diospyros kaki Thunb.)v= ZH-5F-ZH (A2l R A E2X, L35 A )
Hol & HFAFZ dAA= 29 ofAol, Syl T, dEolH, fEyey

T - HE B AR AL e AR ATolA AEHIL v delM s dHF
B AmEen F4 2 ATl SAHANT. L2 ARF ool 8AVAE T
oA HAfE FSH ALFTS TF8H 8000 Fo FFol e 53 G

5 4
B SR FFolth AuFe wole 614melal £7]9 AL Hls Eookgi
L
AN

Q]

=

ZepA Y Ae Ao 24 Dol Yk AL oz ol BYA waoln,
92 4ol 7-17cm, WH] 4-10cmEA FY+ §lal, AAF= 4ol 5-183mEA Eo]
o 2o P mE WHoR 5680 FUMOoR YAEold] Tk FRE 16
Mol FEol ot Fastels 4167he sl Uk FEe| &

stakol Aoz} Aot AHF 71L& 11-15C, Lujrt A3k
+ 9-10€ 9] HH7]2 21-23C7F A5 71 AFetm, WA HE == ofxste
o AE By Has vEW durt A HIetEE Bt HEs|okgith. -2y
gho] Wt AuiEd 9 AL wid 5438 FUMED vk Jett AL



Mg 20k / 95
1463H =2

L

) .

|

i)

o

rAS

A
il

ko] 2006 )

S

7}

=

o

; ARE 329
199532 398HE HEH O} 19973 H =]

tyuiﬂmnﬂmﬂimmu.umﬂnrm&lﬂ&
o o do = of T 5 . A o g
%H <t 00 | — N REE ‘HXEXO#‘MIL. T % J;HE.__/U,I,E mm‘m_ﬂ
o Sl | g2 T TR ® o o !
X Sl |~ N iﬂ-ﬁé@iﬂ@uﬁuﬂA ,mﬂgooﬂiﬂio
i q&ooﬂixﬂﬂ @%ﬁ%maz_oa
1) Ble R 38| =8 3 Zﬁmn%%%oﬂa nr X 2 Ko
i ‘02% — o T 9 Mimg‘l])xlrﬂ_ﬂ_]LXﬁT,quu
RS v%(%ﬂg%_alﬁw%ﬂqﬁ7
R o | 0 ]EﬂNH%W mOo_sLﬂ z_.ovb_o
o A= A=A Ry TR s b E e N
<t~ = o X KK A — X o B o
2ﬁ.1rr o ) Y
S 2V | vnleQ R ° o < & = R o o
S e o e o N ﬂ_:WJ.U,AA Qn__ O,,mEAﬁ
8 |8l8g ey 2¢ qwoﬂm;ngﬂumywo_,_ﬁw@ﬂ%%
o)) v Ho [T K K %Hyum W oy ox oo
o o | 0o i Q%‘ﬂ% e W . @ oy
o 2..4.37 O#EOOOJULI B u_x_y,_x _ﬂﬂ;llrx_
% SlZkl=g| 85 o N -l e B do @
S RS © a F - C%m_%uﬁ%ﬁo_%ﬂlzﬂ.
. = N R %sﬂﬂ%ﬂl,o.%
N o S s A Il T« T X R W= ) ) B oa o
7 SR F|© F N M]d%ﬂﬂiwu%m_ﬂmoE}ﬁﬂn
s aww%maﬁﬂ%n%ﬂw%a%ﬁi
g JJ o Ly ! . —
m._d. S Qo x| N W & T o) Ae dr%ﬂ_oﬂxld.mamﬂ
=3 8|52 |38 s2 e ®P T 5™ B0 oo
T o ¢ = L ST w® XN g
5= S I oo Ao TR o
2 ~ — | o = w%&Ma%@i zﬂomﬂu@ﬂﬂ%z
ﬂu ‘i ol <€ % xS oy 0 NH o E:v ‘.&u o DT.E P! _Z-_ - :._o =) o
N EEIREIN ¥z o T AT A HT e R
s = E_ﬁw@o_hmﬁ,q@mﬁ%ﬂ,wrmo4§ax
2 9 Wl W | W 4 L S ,%g_.%ﬂ X T
%JU = aJIL aﬂlL fi &o .E.O..m_lmwaﬂo ,Iql_lﬂkl,l_d
R — a,_u_ﬁm.._h_x <R o iy A9 | NN ~ o
X h/\1ﬂ/\ " c T M ﬂ7u”ﬂ_A|oH_z,_]ﬂuﬂ;| 1_.
\_IAA_UH ,_|_X|1_ ﬂwo HA\ \.ﬁ_wo — ,m_lmr S o Ow O_E ,_Ir” o M_W vM_ HL | X E.__| ‘mﬂ ey _UL
= 3 I || R T8 ™ T B < ,ﬂﬁaﬂ%ﬂi
ol X ) =0 | {l =o & 2 orduﬂ ~n ~
= % R B R o) AOOXELVU _lmﬂ_/ﬁ_.Oﬂ.ﬁLIL._LOﬁ
5 2| ﬂuurﬁzf?lyl%%uiﬂo%77u 3
T F ~ ~ o) & ~ L o) R
KW = o % %mo7%7§,L_oylwm@%,E_ﬁq%ﬂ
2T ) = T MR OE MW R
o op



I N B P T
TEST FE Ty
XEPwp° g = mﬁ g
a wﬂmn ay mwe 0 o B 3
m_wd M N T < iy ok T o
s ™ N F B oo oo
R ke g = & <o
wﬁ w B~ K 1o]r W_ Mm i
__01_ QD ‘@l ﬁ,o
3 _ X [l _E_u 2 o
~ T T [ o
Mﬂ - N ,Aluﬂ o
Boy - on o D ) T oo s W
do o X 1 =< < 3 R 2 Wo %o
A N - W e 2
L ° m o <
MK 27 T = o o ¥
,Mﬂ N 7.A Ef ‘Iﬂ EW 7 =
~n of oo ™ gl K Mr Mo &
WX wrET 2 CRECINS
N e i T oo
§ _.E E_l ;Ir.VI 4 ﬁ_u o : 1,_A| g
- 0t T o Eﬁ X o .c._u pari
() N _AL 0 & il D.__v wr N w T )
TR Sy ® s ok
an K ° N Hip W oz o ool
S ™ No Yo tig o i
H oo ) - 0 c ~ E o
5 TR TN o = < < B
= Lo g kw g = Ll R
i 8 X g T T o " I S A
» o B o T s L LR
5 od Moy X B3 BB FE gL
- oo M W - M B
© w P T T e . R ® o o
> W RO o e ®T o L U I

December~January

Product

stage 3
el 44 94

=

.

stage 2
mature
October~November

a9 2. Al7]el
(Stage 1 : 8-9€, Stage 2 : 10-11€¥, Stage 3: 12-19)

stage 1
Immature
August~September




a9 3. ATAR (B 3ER)
A B TEA W% A B BFY TEA A% AT C FY 13N 23
D: ok A HlA% A7 E S 944 A% Ag B 3% 944 27
G: ok WAl A% A7 H: U WA A4 Az L ower WA 27

2. B2t A5 PAE £ (Single culture: 718 #E])

1) A& sampling

N Y ANee Bad ZEHe AXE ol&sto HAds, e AFEA FES
ZHAEAE TESFY 50mL Tubeol ¥ol 4°Col] RE#3I3itk. LB (Luria- Bertani)
broth 8]A| 2} PD (Potato Dextrose) broth HJX|ol|Al FFulF StATE Ml =HL
50mL tube®] 15mL HIA|E ¥ ¥ 100rpm FZ7doA 48417t incubationd} S T

detd i YY 2mLES transferdte] agar’b E3E LB} PD s Ao 12 Ad] 6%
St
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a9 4. 9N 7 A5 sampling? v = 8] A

2) MAE &

12802 Atd vAYEELS single colonyE 7] 98] HBHE streaking stick
< o] &3t 3-43] ol A&HHOoE A HiYS ST HAFTZH o= LBAA A
£ PDolA AF HAYEES 242 1.5mL E-tubedl R #3te] DNA £&]317]
ZA7kA -20 °Coll B A}

3) M4 E DNA & 2 AF

97 i} AlE FollA LBolA ¥ =] single colonys FH3I 212 LE &
3l numberingS %13, PDOlA] I = o] single colonyE #Hg 212 PE X
A8t numberingdtth PlAE T80l F8F AR FHA 100 mge HEH S
B8 F, 200 uLe] SFFE 9ol 100°C oA 1023t 7k F 944

=
3te] PCR template® ©]83tTh DNA ®&7F €A &2 A48 FFole



DNeasy Plant Mini Kit (Qiagen, Germany)E ©]&3}% genomic DNAE FZ3}3
. o]& 0.8% agarose gelolA 7] gF3td F=H genomic DNAS] ¢34 2 59
FEHIE 153 oM, FE=% NanoDrop 1000 spectrophotometer (NanoDrop,
US.A)E o] &3t 260 nmollA g3t HA T

4) 16s tDNA % 18s rDNAY PCR % % HAE &

o

J
16s tDNA (M43 "]A& DNA) % 18s rDNA

(FRF v E DNA: F39]
)2 PCR 5% SolgentAt2] Universal primerE ©]83t HF 30 we] W5

oA 33}t 16s rDNA Universal primere= 27F (5-AGA GTT TGA TCC
TGG CTC AG-3), 534R (5-ATT ACC GCG GCT GCT GG-3)< o4 8, 18s
rDNA Universal primer+ ITS5 (5- GGA AGT AAA AGTCGT AAC AAG G-3),
ITS4 (5- TCC TCC GCT TAT TGA TAT GC 3)2 A&3dth <F 20 ng9)
genomic DNA<®} 30 pmole2] Univeral primer % Solg™ 2X Taq PCR
Pre-Mix(Solgent, Korea)S 27 H7}g 5, 9700 Thermal Cycler (Applied
Biosystems, Singapore)ol| A 95°CollA] 15X} pre-denaturationdt $ 95°Coll A 20%
denaturation, 50°Col|A] 40% annealing, 72°ColA] 1& 30% extension= 303] 3
stal wpAR| o 2 72°Col| Al 5237t extension AZTH ¥Rl €4 FZAHE (1.5 Kb
band= &<1¥ 16s rDNAS} 600bp band® &<1E 18s rDNA) F 10 wE 1.5%
agarose gelol 7] @&3te DNA bandE UVZAlA glsiaitt. 359 @
DNA dHoz gl 4HE2 PCR product purify kit (Solgent, Korea)< ©]-&3}
o A ¥ pGEM-Teasy vector(Promega, USA)ol| AdstAth AddE 3 =2
XL1-Blue MRF' competent cell(Stratagene, USA)°ll & gste] 2+ A& colony
5 AgstR e T73 SP6 primer F9EFE ABI3730 automatic DNA sequencer
(Applied Biosystems, CA, USA)E °]&3ste #4® H7]4E<S NCBI (National

op
|

o

Center for Biotechnology Information) Fenebank Database (www.ncbinlm.

nih_gov)fl]— Hl w3l HEHo 2 FA359T).



100 / MEIAELIHE 20}

3. 27 4 A8 HAE £ (Pyrosequencing: T &)

1) A% sampling

N Y AlEe Evd FHe AAe ol&sto mAds, A ATEA o 24
BAE FE3t 50mL Tubeo| HE#SH T LB (Luria-Bertani) broth HlA| ¢} PD
(Potato Dextrose) broth HlA||A F-sul¢F AT wlF =2 50mL tubeol
15mL WA & ¥ ¥ 100rpm &Z7 A 48417 incubationdt A th. HEFE wj 4l
2mL< transferst™] agar’} Z3E LB} PD HiA| o] 12} Alth wjj s}t

T g B g A FHF A
el s, e, 238 (g, Y&, 235 g s, A%, 2854
LB PD LB PD LB PD
S0l Tisbs E0md Tuba S0 Tuba: 50l Tube Sl Tube S0ml T
Tmd 15ml 15mil 15anl 15ml 166l
Group 1 Group 2 (_;_l_'u}m .‘.J'
e == —
~— LB - LB LB
lf_:_-____} e === l-__:_ — - :-_; = £ ___-__ __... = =-,_- _-__-"_'-'s
e~ W e 2 <
| Each Group Identification (Metagenomics) |

a9 6. 90 B AEY sampling? P E v A4 (FF £9)



nAdE JiE 2E WA gE2A 12 Al widst =5 wiA] plates 3709
Group®EE 717} Bolx #3 &2 & AAsA Group 12 Y LFTA(B5, H
A A 9 2 FA), Group 22 FF AN (B, HAdS A F 3 FA),
Group 3& ¥ WA|(H s, PAs A 2 20 BA)E F 3719 GroupE

242 a7 98 193 pol BRI

2) M= &

1oz Higkd mAEEL e AT R JdAFE0] EdE HHE
colony ¥ #AHAE FAdsta Qlo], E+E streaking stick®} spoong ©]-&3te] 7}
Hj A A HAES 50mL tubeol HFASIATE HIAE A XS PrecellysTM
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%% DNAE NanoDrop 1000 spectrophotometer (NanoDrop, USA)E ©]-&3}
ol 260 nmol A AFstith. 2 AEe] Wi PlA=e] BES dotR7] gl GS
Junior system (Roche, USA)< ©|-&3%t 7IA DS sfiFsta 243ttt oA F
AMES & Hol| Flstr] A oz Z47bo] Aol adaptoret MID A Eo]
glo]wE o]83td PCR(Applied Biosystems 2720 Thermal Cycler, USA)<

fﬂ@l product® AASIATE. WA A & flefA= 27F-1, 27F-2, 27F-3, 11
AL 534R= o] 838klal, HFo] &Als #IsM= ITSSF-1, ITS5F-2, ITSSF-3, ~1¥]
I ITSARE ©] g3ttt A4 E PCR productEe HAHE LS AH golBegE Al
Z¥skal GS Junior Titanium Sequencing Kit (Roche, USA)ol &8st A7|A <L 3l
=< A AT

oo o
TR tﬂ lo
lkl

-]

4) Pyrosequencing ¢ DATA #4] ¥ Taxonomic 4]

GS juniorZFEH A4 ALEE ©]&3td NCBI-NT nucleotide sequence
database©] BLAST (Basic Local Alignment Search Tool) (V2.2.30+)2 7|44 H
oJEfulo] 2ol WlaEl= BLASTN<S ©]&3ste] 2k Adel Ef< BRE ==

ANde xmlPAH o2 AAste] MEGAN (V5.106) Z2IHE o] 83t
BLAST Z# = NCBI taxonomy HXE ©]83}4 taxonomic classifications 33 g}
T}, NCBI taxonomy+i= 660,000 ©]’49] taxong A&t Jom, 7N & A
2 (Superkingdom, Kingdom Phylum, Class, Order, Family, Genus, and Species) .=
TRt 1L, MEGANS  LCA-assignment algorithm (LCA= lowest common
ancestor) &2 7} A de] AFoJH EE taxon T /MY 9 ERFRTES I A€
taxonC. 2 &F3ATt 1 A E, 3 AEo] a®t b F /MY T E taxono] Hoj=Huj
a’t b9 ancestord 7%, aktt ] Eoldo g AHoH b7} I ALY taxonl.E A
AT ZE AMES 4 xto 93te] rooted tree F22] phylogenetic trees

2Hd3kATE =3 ITS taxonomic counting heat mape 233t 7+ Group™d WA
E 58 A3E Microsoft ExcelZ2 Al £&@3ld A5 ¢4 AT
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B4
€2695 separation module, 2998 photodiode array

Tannic acid (=98% CFN90501, ChemFaces, China),
phenomenex Luna C18(2) (250%4.6mm,5um) Z 7

S
T

9]

79

Corporation, Manchester, UK)

S+ T

}ed 0.45 pm membrane filter(PALL Corporation, Ann Arbor, MI, USA)ell
[e)

°

‘il/]
bl AL

[e)
HPLC #4o] A&

(1) Ak 8 7]7]
acetonitrile, water, Methanol, rifluoracetic acid (J.T.Baker Inc., Phillipsburg, NJ, USA)-2
HPLColl A}
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LEE 40°CE AZLEE 25°C 2 3 39t o] ZAOE solvent AE 0.1%

TFA(Trifluoro acetic acid) B ANC(Acetomtrlle)% A7t i, HPLC 413
o] Zt A&e] F=ol thet ool A=A &Syl A8l tannic acid EFF
3

s} 57}A (25, 50, 100, 150, 200 pg/ml), wLoﬂ 3 AZFAS el A3
standard & 243 %é?—% 1.0 ml/min, FYFL 20 pl= HAHFHC
Algo tjgk EXAZHS 50 Holtt BEASAL 190-400 nmOl.E 73}

O
ZF &4 UV spectrag Fralste] A5t
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W FE N AEs AAT 208 FHIS 65°C dry ovenol A 4842 Az
gt AzxH AgE FA =

Bafste] Aol AEI AS 20 g¥ FEs] FA
25 @& AAFgaFel 70% WE-E 25 ml

AR zste] BHANRS FH

sttt FRE thAdEFE 97 AlE= Al 100% DMSO(dimethyl sulfoxide)® =

J F HF stock ¥EF 250 mg/mLE 4 °C EASAT 54 HrA e mE
TEHINE FEUR AR 20% DMSO (PBSE 3]4)& o] &3l & A o] &3}
Ak A H 7k AFEE AloF CCK-8 assay kit®t dimethyl sulfoxide (DMSO) &
Z¥7} Jindo Co.(Japan), Sigma Chemical Co.(St. Louis, MO, USA)°| Al -3}
AHEEATh B8 AET wlgS 918 RPMI 1640 medium, fetal bovine serum

FBS) % penicillin, streptomycin 5+ Gibco-BRL (Grand Island, NY, USA)°l| A

—

RAW 2647 AZ= AP FATY AZFESF 23
oAl AAgsta, Alxuigs #sl 10% FBSI 1%
penicillin-streptomycing Z%3l= RPMI 1640 medium HiA| & AF&3}ATH AEE=
37C, 5% CO, Z71ol| A Hj st ST,

o=

oRFE B ol

(3) CCK-8 assay

vh9-2 gl A (RAW 2647 ATCC W& TIB-71) & 1% penicillin %
streptomycin® 10% -FEio} A (fetal bovine serum)o] X3E RPMI 1640
medium WX E AFE3IY] 5% CO, 37C HlY7|oA wlFAIA ALEgSTh 94 96
welloll  mR9-2 2] M ZF 5x 107015 B8k, 2442 ojgFs & A miAE o

A T A A e dAHFE (0, 10, 50, 100, 200, 500, 1000 pg/ml)2] ASE 244
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o F AYskAn. 10ule] C AFe 7 welloll A @sto] 102 #i3 # 10% 7
T} ELISA reader (Wallac 1420, USA) E 3 570nmolA FFEE S stAS
o, triplicate?t &S Y& o2 st HFZS F3ATh

6. A7 i F5 FE2&9 F49F &4 AF

0 F5 F=2EY SAHVE AR 9 d7AE F Y wEE AYsto
dds B HSAP o] &3t dimethyl sulfoxide (DMSO)E HIE3ZF Nitric
oxide detection kit= INTRON BIOTECHNOLOGY CO., LTD. oAl FYd3te] &

Poll o] &3t

(2) Nitric oxide &A% &74

NO9| Fx=& WFY W nitrite F=E Griess B8-S o] &3t FH3t= 2o
Z ARG vk g HEZ (RAW 2647 ATCC W& TIB-71)E 1% penicillin
2 streptomycin® 10% $-Eo} &7 (fetal bovine serum)©] X3E RPMI 1640
medium ¥R E AL&3t 5% CO, 37C wjd7]oA w3t ATt 41 96 wellol
EF 1 x 10708 B, s F A AR aA §F YT
&< AAE & LPS (stimulator)E 1 pg/mLE 24 A7 &< A3}
At vl F< A H NOT= GriessAlFS o] &3te] Axzu|gd Fo ERst= A
A NO*9 F=2 ZAsIded, AXud A5A 100 plE 96 welldl dolsx
Griess &9  (05% sulfanilamide / 05%  N-(I-naphthyl)-ethylenediamine
dihydrochloride/ 2.5% HiPO,) 100 ulE F7}stal 154% $ ELISA reader (Wallac
1420, USA) & &3l 570 nmollA FZ=E UM, triplicateE ¥ o2 3}
o Hi@= AT
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2. Q24 A3 AEY HAAE £ (Single culture: 78 £3)

~

)A

puzel

e

AL
OO

ol

4

[e3]
A

g

X

=
LA

=0

[¢)

—

g TAAl,

F

oA 9] 2015d 4HH TEA], 4
HEAl o] HAE NEEZNME FAFHANSH, 201613 3FF2 ARdAE FHFN

1
T

o] A=A} Metschinikowia sp.

A1 Rhodotorula glutinis7} &7 =]

9|

F T A )

A 39| carotenoid MAES 7IA L don, AR HEE FA YA

g, ol

o] -
M

colony?] A7Zo] Qx| Mo} Pt} ES Yerinia sp TF LAEH

TR

Rahnella sp. 7V 54 = O™, Rahnella aquatilis
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& AT A, A AHEA A
group 2(¢eF SN wA s, Ae AAEA, ZZEA]), sample group 3(2 Y WHA
, ZAERA) Y AE ZE A Al Y 2FANA penicillium
italicume] I F-E-& 2R3 2™, group 3 > group 2 > group 1 €22 E3kowH,
group 1olAl= ©& &l WVIshA  Cubibacter putative symbiont of Hydra
magipapillata &) ¥1&°] AA F 0.99% 5 ASATH(E 4, 19 13-17).

2 e £8 (Pyrosequencing) A3 F /¥ #El (Single culture)ot= EE]
metschnikowia sp7t &= A %% O™, penicillium italicum ©] %o] &2 =H3IloH,
penicillium <& FFo|Z FAIZ AAsIH, I 9o EAE AT =T
penicillium italicum= S+l &= A= WHAdTE 5 stvelH, F= AEF
22 B A AT FHe E2 AHolAes NEEY Ao vugs u 5%
olg°] ®Wol TARHACH, ol vIAE] WMEFHEAA rAEe] o] HIUe

5ol Qo b0 dHe] BAY Ao AR Wk
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mus 48 21 393 TR YT ES%)
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Curvbiache magnisaniiata (0 98%)
2E 37 1218 Tramesa mesadencs DA 15502 85
7 EH2 495
Kanthyaonas &in (15:80%)
anarksbiol esbastlaaF BTERY
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| 188

—543 <
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of Hydrs magnipapiliata
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n Xarthomonsas ot

w Aspergilius luchuensis

393

Group 2 (B THIAD)

403

00 578 'IIJ_é.
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« Xanthomonas cifii
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w Pamicitlivm faticum

Group 3 (22 HHA])
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u Baniciiium ftalicum
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19 15. Pyrosequencing< roup 1, 2, 3 pie chart
Group 1 : & LFAN(MAB =, A<, 237 HA), Group 2 @ T SAA(FE <,
A, 2 ZA]), Group 3 @ D BN (RIS, A, 23 BA)
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1% 16. Pyrosequencing= 3% Group 1 Phylogenetic Tree
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Group 1: &% REA(N4%, 4%, 27 %)
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- HPLC . .
sepe A4 GER N e OO e
1 FdF 1FA v AR EFA 50 220 20 6.512 10391978 2.597 + 0.004 %
2 g LFA Ae AT EA 50 220 20 6.512 5833657 1.465 £ 0.012 A
3 g LFA =7+ £7 50 220 20 6.511 6280748 1.576 £ 0.009 A
4 T dEA HAES A FH 50 220 20 6.515 9395102 2.350 £ 0.010 %
5 g SAA Ae AT FA 50 220 20 6.512 4257122 1.074 £ 0.003 A
6 ShF T A =74+ A 50 220 20 6.515 2327104  0.594 £ 0.004
7 U F HhA| n s A FA 50 220 20 6.507 8858490 2.217 + 0.050 %
8 HeF §hA A A A 50 220 20 6.514 2410951  0.615 £ 0.009
9 U HhA| =7 = 50 220 20 6.519 1988960  0.510 + 0.002
*x: 2mgk ©1d, A: Imgg ol
#5183 A9 g2 w3 % 92 HPLC 3FE4 A9 (Bdqh
2 FA (FEA) 2 1FA (FFA) dF wA] ()
Average Contents of RT Average Contents of RT Average Contents of RT
Season Tannic acid (mg/g)  (min) Tannic acid (mg/g)  (min) Tannic acid (mg/g) (min)
Stage 1 1.747 = 0.020 6.516 3.764 + 0.018 6.516 1.479 + 0.005 6.519
Stage 2 1.867 + 0.006 6.394 2.097 + 0.006 6.515 0.847 + 0.004 6.515

Stage 1 : August - September (8-9 months), Stage 2 : October - November (10-11

months)
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¥ 6 B 9/ A TE 70% EtOH F£&5 =4 U Ax

No. 2 S Sample 5 = (ug/mb
1000 500 200 100 50 10 0
1 ShFa1E A A 2 68.09 38.90 37.37 133.51 149.61 126.66 100.00
2 SrFEAd Al . Z;;X] 98.27 34.83 63.43 117.81 132.79 101.06 100.00
3 U A 64.38 40.02 40.32 113.05 124.80 104.51 100.00
4 SHeFaLE A e 28.18 19.00 37.18 87.30 103.33 105.04 100.00
5 SFFTA Al A Z:W_,jx] 33.95 20.88 35.58 71.79 92.32 101.03 100.00
6 U FHEA] 33.83 26.13 38.25 78.64 90.96 97.66 100.00
7 SFFIALE A 34.42 44.14 71.57 87.47 94.34 87.39 100.00
8 G Al =3 A 64.24 80.19 91.48 93.48 91.02 91.29 100.00
9 U FHEA] 25.10 59.63 81.09 86.52 88.13 38.28 100.00
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]

2 0, 10, 20, 50, 100 pg/ml¥%=E XA NO
assayE AASHATH 1 A3 O F5F 9 AR T FF ALTA, FF A, 2
]_

& WA m s A FA7F 50, 100 pg/ml F=o] Aol tizTtel WSty

NO A4H& Adste &35 BTk (2™ 20, 198 21).
S AT, FEF SN, BE A s A HAS T T, FYF B4

>

, B WhAle] =2F FA9] 20, 50, 100 pg/ml F=ANAE NO ks A sh=
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of ZASGT A% 2AE 49 620l AN
Fol Aol gt 59 19U 744 FAE 3B 245

AL o] F x4e] do] |
o T B e AT A= o 2O 13 2o

SAMGE) Aol Be 2L HE 83am oA HF 102cm 7HA Akes A
= ¢ F AU Lk A ZHH

As & AT T1=2¢
7HA S S Ao HA A
T FAE HIAT

W Auje] A= HE 62cm oA HE

8.3

9 ASE 27 AHo] 49emolA H=E
ol A &

11.8

o2 z7] 2 HFY 2 AN M =

49 64 49 139 49 209 4¥ 27 5¢¥ 19¢

LA (W FE) Al 8.3 6.3 8.6 10.2 10.2
A A 49 8.3 9.6 105 10.2
=59 2wy 6.2 9.3 11.3 11.3 11.8
14.0
12.0
10.0
80 -
2y B A (W = )7 Hl
[ Ay
4.0
u12 2 e
20 -
00 S




AEE ‘ﬁ’é} H] 2
5 oF U] A AH
of F292 AAsI 2AEAT HEx ZAE 4€ 6Yol HAAFAL o] F FA <
] 54 199 74A] F2H9l= 3Rk Absiglow O B fhe
e Adde ok & 2 2 ¥ 29 2o
= B A4 A= 17cm oA HF 23cm 7HA AgdeE e

& Ak LurARl =2 A A= 27 A5l 0.7cmolA HF 2.2em 7}
A e o 279 A5 npAR GAe] Aeolxs 7] K dFo]l X
B s d F IJT. IES W Ao F= HZE 1.5cm oA HF 2.6cm 7}
2ol S A3E HYow AAHow ZZH A& A 271 2 AT ¢
SN 7 £ AAE YERIAT

44 6 44 139 4€ 209 4¥ 27 5¢ 19¢
=A (G E) A uy 1.7 1.3 1.8 2.3 2.3
=2 Al 0.7 1.8 2.0 2.5 2.2
T2 Al 15 2.3 2.0 2.5 2.6

3.0

B X (SR E=) Tl
B X T
B =Sy




B ATE 294 2 245F0A FEF AAUL A dagsFes 14
A 24T 5 44U ABEHe] 2BAYe] £, 4D FPAL o §F $F HE
o TP, £ WA oA, J1E FES FAH o7, #x, Bl YA
59 e FYse BEY V1A MRS AR BE FEAAZ QPP Y=
283 AFEA FEF Aulo] UL Hol: REL Avjsle] 1xS WS BEH 4
ofz Aol T APAToIh Aeki Au) ATl A% A ] 1HE £
ool AAAQ Arefx ol U A% £Fe AA G Ao, TR
AT AEF 247 43 G Y5 =4S ANHA,

O A% ARE 2 AP, =AMYE) AW 2Fe HE 83m oA HF
102em 74 Aehs A & 5 AT, DuAA A Ao A9 27] Sl

b T
3L
o
2
[
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o
)
2
o
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1. Chang, CS., Lee, ]J.U, Seak, H.D., Chang, W.H., Son, C.H., Peak, SH., and
Chang, Y.J. 2000. Income Increase Alternatives of Mountain Village Utilizing
Medicinal Plants. Korea Rural Economic Institute

2. Choi, SI, Kim, ]S, Joo, RW., and Kim, CS. 2006. A study on the economic
analysis of chestnut cultivation in Korea. Journal of Korean Forest Society
95(3): 274-281

3. Kang, HM., Chang, CS., and Choi, SI. 2014. Analysis of Standard Income

Regarding the Cultivation of Non-Timber Forest Products - Focused on Major
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nuts and fruits - Journal of Korean Forest Society 103(3): 490-502

Kim, ]S, Joo, RW., and Choi, SI. 2007. An economic analysis of oak
mushroom cultivation in Korea. Journal of Korean Forest Society 96(4):
440-451

Kim, J.S. and Lee, U. 2010. Analysis of production cost of walnut tree
cultivation in major cultivating regions, Journal of Korean Forest Society 99(4):
611-617

Korea Forest Service. 2009. Forestry and Mountain Villages Development
Promotion Act. Korea Forest Service. 2010. 2009 Forestry production cost
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. Park, Y.B.,, Kim, J.S,, and Jung, B.H. 2009. Production and marketing analysis
of mountain medical plant resource (I). Korea Forest Research Institute.
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AR ot X[ U T 3 XjujI|= T
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AN&E71ZE : 2013 ~ 20163433

g9 A 73, JE3Y, A48, ARS

I. 4 &
L gtel YorH AL 6408,0609ha, ATES 63.9%°)H el A 706,990haz 7
d, AE oz ot A =d

Mol Wrjad, 20159 BADR). 4xol& £
SuolA QobE BEshE WAoE AF ARHIL Y
AU ol 2ERE AAUEE AREAE A5 Bl dwow 4
WA, AUER, HRAol, Avks, wH), e, 2o, #3, eojduls, T

A, B, N SAE, Tobx, BE, WER, B9, digEA, 2o

3L
=
it sAEE A - AEHL e FEE AT RRE

rlr
duosal v
o [—

2
Wi
=

I

{r
2
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I i

o

R
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T oofyzl, o] Fabo](Well-being), Z3F(LOHAS : Lifestyle of Health and
Sustainability)Zh= A&¢4 2] M= 7oqd ez Eo. Ty, FA tueel
et anjake] vk Amjerle] w2 FAo® QA% AR A ] FEE A,
o EH o3 WEF a2 AAN s JiAGTE A8 SojEs FAH.

02 dHoRE 2ME FFE sty e 2hgES Alske B77F A48 71
shar glem, H Huso AF =AAMY sh-2AurE AA T e Ad=
AN &5 52 CRrdRa G P

AE, AU SN E Qo] bR Aato] Afd @AE Bolt ARAow
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# 1 AFTe] 89

Site Latitude Longitude Altitude(m) Aspect Slope(°)
I N 35°43 " 23.68 " E 127°46 ~ 57.00 ” 808 SW 15
I N 35°43 " 2490 " E 127°45 " 57.03 ” 808 SW 15
I N 35°43 " 26.53 " E 127°46 "~ 57.64 "~ 797 S 8
v N 35°43 " 24.05” E 127°46 " 55.88 ” 800 ES 2
\% N 35°43 " 2315 " E 127°46 * 55.00 ” 804 ES 2
VI N 35°43 " 23.68 " E 127°46 "~ 57.05 "~ 810 E 30
VI N 35°43 " 2549 " E 127°46 " 50.19 ” 809 NE 3
VII N 35°43 " 2493 " E 127°46 " 49.15 " 810 NE 3
IX N 35°43 " 24.65" E 127°46 " 50.00 ” 815 NE 5
25 820
30 S B15
25 /

20

3I|-

_

W

B Slopelo) =—t=—Altitude(m)

il

1%

810

805

800

745

7a0

TES

a9 2. AETY

L) % AAC)

B Aspect
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2. TN =

N AAFES THAA F2 HAY AN =] F3(Ligularia fischeri Turcz),
I (Angelica gigas Nakai), FHIF-F(Allium senescens L.), &54tvbs(Allium
ochotense Prokh.), (B)1LY(Osmunda japonica Thunb.), S+t 2| FF (Ligularia fischeri
var. spiciformis Nakai), QWAH4bobs (Allium microdictyon Prokh.)< WS = 3%

. £EATE S £FE A(E)S ol §HAT 1 o] HEe FUE B(EH)S o &
stgom A Ay HABAL F1E AFARY} HEEAS FuSAT

AASEL 10em Zo)2] EYS thidoz

AW (FHE9HsHY, 201005 A &3t
= 3} pH meter (Orion 520A pH meter, Orion Research Inc., Boston, USA)<},
EC meter (Orion 3STAR EC meter, Orion Research Inc., Boston, USA)E 3743} %
o, f71ES TywinHeE A, FAEULS Lancaster SE  H[AA]
(Shimadzu Co., Kyoto, Japan)E AH&3le] &A435tATH X84 Fo|l2o = ZF, 4
%, "avE, YEF 52 1M NH: OAcE FE3}e] ICP (Optima 5300 DV,
PerkinElmer Co., Shelton, USA)E &A413}% 1 X348 72 ORDHLO=E #4314

om gEUely B Ay Aat EE Ade] deFRPos BAA,

EANFd2 AT A& 2 S550dA U AES 2012 7€ 209914 24
Arolell FHMRElFEL AFA Yol AASFATE 20m>20me! AF T 9NE A XSt
A

=
AT A s ER, ESarks, edidiets, ddiEEA, 2, =
suh, oY, =e2bA), 2, a3ol, Ban], an], AeRAo], moF,
HF, AEA)S 1mx20mell A7 1~33d4 LEH 10054 AR BT A

ME 40cm, 7F2 50emE FA Rt 20139 6€¥ 12 A 109 23 2AHES 53}

o
7]

- 151 -



152 / AEASRANY 2o}

of AEE0] 80%°lE FEHS AASI FF(Ligularia fischeri Turcz), 3
(Angelica  gigas Nakai), 7H 5 (Allium senescens L.), =54 (Allium ochotense
Prokh.), (&)3¥(Osnmunda  japonica Thunb.), $+U)2|F 3 (Ligularia fischeri var.
spiciformis Nakai), LH4H4HLS (Allium  microdictyon Prokh.)<= /4o = 2016 7
4 10¢ 38 24 2 4 F5S AVHEE 4, 5, HE AR |95, 94, 4

< 23] YFE ZAE FHSUT

1

m. 23 9 33

N
fo
fm
0,
[
bt
rlr of
e}
T
=~
S
l )
U‘l
=
;
o
il
o
1
(.
ox.
b
A\
N

3]
s AMA EY B Aee ﬂ%%‘f pH5 4(2}111% 9], 1999), Lrjitd o] AAA &
Fo] AE= pH53(A &, 1993)0.2 HiFEon Aikde o] dA dA9 EF
540l o= Ax o eAE Hdbste AL ZARHA AwA AE A T
£3tth. B¢ ECe MEARH(018ds/m)7k 7H A1 UEst o 2 Aols Mol
gttt B Ul §718 FFE 92~19.0g/kg® Choi er al(1993)9] €55 Ual&
o] F71EEF 321%HT Al UEEaL, Suh e al(1994)°] R eoiih 4bwl
22 EYY

s A A= 11.8%eF Pt T2 Iz og Fa 7o)
< BRAAF FFL2 7.0~24.0mg/ kg = -2yt AFHE Y (Jeong et
F(0mg/kg)H FAREE FEOIUTh X FA ol (Ca”,

0

Mg?, K*, Na*)<]
23 ¥ e

< vt A ESY] T vtk 25 UE o,
S-gugt AS AP EY(eong e al, 2002)2] H 2.44 cmole/kg
Bt e 166cmolc/kgE WERNET Suh er al(1994)0] Rg Qrjike] Abuls
A A Bkl Ca® F#H4.91 cmolc/kg)ol =2 21S A TE= A= GukE
= 23490 =3 234 ol Ca?'> Mg™™> Na™> K" =02 e} gt
Hog JAPEgolA AP Foleo FFEA Fo YEFS Fyo] e sl

- 152 -



2 Yeisth 9 SEHE(2012) 52 55 Avks AR JA A S
I H HLILE 5634m, B AAME 27.8°01R3 BEAS AR, AMHUE, FEAA}

TheFskAl Lo, f718% ZolE BF 6cm, EFAEE pHE
]_

—_
0¢]
Ul

S

5
3
02
o
rlo
R
it

o

it
flo
—_
0e]
o
(@)
3
o,
(@)
~
=

g
o
u
s
kl
o,

%2 YT U S8 54

pH EC OM P05 K Ca Mg Na NH-N NO;-N  ORD
Site (1:5) ds g mg cmolc cmolc cmolc cmolc mg mg kg
/m kg /kg /kg /kg /kg /kg  /10a
I 4.8 016 127 8 0.12 0.83 0.27 026 85 89 1000
il 4.6 014 121 15 0.11 0.36 0.18 031 77 81 1000
I 54 018 133 10 0.15 474 0.77 028 84 3.0 525
\Y 53 012 105 9 0.20 1.72 0.41 027 42 5.2 525
A% 52 017 133 34 0.17 3.56 0.69 028 46 7.1 525
VI 51 009 92 7 0.14 0.40 0.15 026 59 78 700
Vi 4.8 015 105 23 0.19 1.04 0.41 029 64 6.0 737
Vi 4.7 017 111 24 0.18 1.64 0.50 030 60 5.1 787
IX 4.4 015 190 20 0.12 0.71 0.36 031 98 6.7 1000
Hit 49 015 124 167 0.15 1.66 0.42 028 68 6.93 761.0

|i fll“ ||h_=. ]Ii: il El]ﬂ 1‘_, ‘|ﬂ__ “Iu:.’i;

L.

R

i

L L P

I3 4 NET B sietd 54

163 -
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2. A FE AES 2 ARE IF
1) = (Ligularia fischeri Turcz)
THY HT HELEL 66%°11, S 60%°14 HEE 50%, BlSE 80%olA]
AEE 83%, BSE 40%N4 AEE 61%°H, VVLVINA E& MAFe} S5
ASGEHE R, A 7HE =2 /IATE BAou AS3eHE ot A xst
RTh VA= A O E 7 A xs o, ol A@T AAE 30°E EYFU
FEFAC] B A@TF HlE] FolA AEo] e 8% FEFES 53
oA YA AR Aow HIAY. 3o H AFES I 8/, 9% 12am, FF
4

17ecmE HlS% 60%°lA | 5471, ¥4 81cm, ¥F 11.6cm, BIS5% 80%ll A
1

& 8971, 4% 129cm, & 19.0cm, HIS= 40%°1A 45 11870, 44 15.7cm,
Z 219cmol™, VILVIL XA HAZHoz v A4des Yeded, ols Axs
s o] e Aol mis) Al 571 =2 87 8R0o2 1% Ze=

2o
ok
P
o
fl
oo
>
32
v}
=

40%, A 3~4°, T FH)ol ¥ A5 H
VVILX ANET< &
Reu, IV, Vol stopd szt i o] Fojx Zleol wls) VI XM= 2ob3r}

2) 33 (Angelica gigas Nakai)
AFA e HIFd AEEL 61%0]7, HSE 80%NA] 84%, BISE 60%ANAl 75%,

HS 5 40%14 24%°1™, IV, VelA & MAGF7E debg=d, di7 AsETS
MNAGF7E e AoE Hof stolEst g FAALAR Qg ¥l H43lg 1
Aoz HAT HSE 60%2 BlS% 80%ClA M3 MAFZ ZAEA O Y
T 80%°lA B 4dEd AEES HAt A HH AFES 9 7, ¢
Ocm, ¥ 19cmZ H|S% 80%°lA < 7.070, §% 22.3cm, = 20.8cm, Hl
60%NA = 5570, B4 16.9cm, FZ 13.8cm, PFIE 40%°A AT 9.670,

@.
_]%_
2
=
& 220.cm, ¥F 225cmelH, IV, VoA A&7t 7H8 gk, HleE 40%9
&
X
2

S
>

ABE Bt Ao 483t Aow 2AYAL. FIA AMAY
| T3 glow, 2Ny AYow

8
T’ YA o17] WEZl(F8A 2, 2009) F71& FHFo

g e
T
A
2

o
flo
HE
2
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A3k ARA W K71E Bl WS FA FYA/ AgSEE FUB YA
3015 9)

3) FHlF-F(Allium senescens L.)

FHEF Hd AEES 42%0]13, HIFE 60%°lA 50%, M 80%OlA]
49%, ¥I% 40% A 27%°]1™, Vol A 667Hf<1]§ JH =o wbd ) VoAl JHA Gt
< A E e FHEFe] B AFAES 9 1671, 9% 20cm, F3F 0.6cm
ol. HI % 60%°lA 5 15.070, % 18.4cm, F=F 0.6cm, HISE 80%lA S
12570, €% 18.6cm, §& 05cm, HlS% 40%N4 K 22070, €4 23.1cm, §=
0.7cme]al, V,VellA ¢53 AFES Yetstth vl 60%0l Hls) d9k 4ol
o 7]'77}% dojztol & HYu. 33zt FHlFFo AAES vusde W e

Z

1:
=
ABTAN G B GRS dashe Aol

4) &354H=(Allium  ochotense Prokh.)
E5nks 4 H AEEL 63%0laL, BlEE 80% N 74%, HlF

2> 471, } 18cm, €% 10cm=E H|SE 80%l A | 4.270,

=< 12.5cm, H] S 60%NA FG 2770, 4 16.6cm, = 83cm, Hl% 40%°l
AT 457, 9% 16.0cm, G 03cmelH, HS% 80%°lA 53 AA-ES Ho
o2 AR ol Avkzol $A4 Bl ARHAAY 9, 2009 AT
ASHI, WA WnA ok 54 AMov, $aw Aeo] Agel 4l

A 9, 2011)= AT A st AR ZAE AT

—
©

5) (B)LR(Osnunda  japonica Thunb.)
(B)anlo] HF AEEL 84%0]2, HISE 60% N4 99%, BlS= 40%N 4 68%,
Hl S5 80%°lA 85%°]™, VIolA 1187ﬂxﬂ§ 1A =gtom VoA 7FE e 07)
AZ Yetgtth (F)ave He AEES 9 5/, 9% 29em, 9F 20emE Ml
S 60%°1A A4 6470, €74 21.9cm, 8% 13.4cm, Bl % 80%°lA |5 357, &
A 31.1cm, €F 249cm, Hl=% 40%NA d 6371, €& 36.4cm, FF 23.7cmO|
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o
=
IES
HI
°

o, BE A@TNAM F2d SFEE EA ol L7 pH 47~5.09 oA
Bl F=2 wom F718 S-S 26~13.7%(4, 200502 HaE Wg3 AY
AW BEF &Aool gAY Wzl nHE Austr)el A a2 2AE A
73 } 7b A VIAME ARl & o2 Hol AAA G ARFAE AR ¢l
T Aoz 2AHIT

6) ol el =3 (Ligularia fischeri var. spiaformzs Nakai)

FoigFHY B ATEL 67%011L, HIFE 80%°l4 98B%, Ble= 60%lA
43%, Bl = 40%°1 4 65% 1™, VIl A 1027Hx1l§ 7HE w2 Wb, VIA 0% 2 7}
A 2AEAY. A B AEES 95 1070, 9% 9em, FF 1lem
Z HSE 80%°lA G 4.670, E& 9.2cm, FE 13.6cm, Hl=% 60%NA FT 6.3
N, €% 53cm, 9F 7.7cm, HISE 40%NA K[ 25270, A 134cm, §E
14.0cmel™, IV, Vol ASZe)7t 71 F3kon, A E ¢33 s B 4

i FEFL2 Zpol7E AY gy, AgolA 38 o] Aot yEuth 53 9
AZER Hlwe Bs o FgFHY AAEEC] AxFoy NV, VA FH
Hla) oF 20 Ao FFAtol7l e A2 ZAE T

SjthatnkE o) H AEES 57%0lAL HI%E 60% A 57%, ¥la%= 40%°l

A 43%, 2% 80%°NA 72%°lw, IV, VIOlA 81I/RAIZ 71 =& wkd VielA 7}
e UIAE Z2AEJT &5 Aksd] Hls) gukuk—% o) F- 5 A5
BT eustitnse] He AFES A5 M, 9% 15cm, FF 5emE H|S
= 60%NA A4 3.670, A& 13.7cm, BE 4.0cm, H]uE 80%NA A< 3.671, A
2 141cm, % 58cm, HI=% 40%NA S 4270, 9% 17.8cm, ¥ 5.2cmeo]H,
A A@FolA Hud 1E AFES YE I Aok O AFEFESG ARV &
A Axg I,0,VINAE o] Uz gfe oz Hol S3Atts Rt AFH
Aol Aol F& Ao E ZAEUTH
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E 3 S EE AES
o 1] £ 560 H] & %40 1] & 80 oA
b I nom 55 N v v &t owow xBY (30
=3 49 30 71 50 8 97 0 6L 101 90 58 8 65
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~400m< 27.99%, 100~200m7F 1951% = UEFSTH As4IEd 392 100~400m
7F AAEA 0] 89.17% 5 AAZTE AS & F AUTH

o

1 A= T s A%
5| 1k 3. % (m) A A (m) 1 &(%)
100 ©]3&} 303,358 1.36
100-200 4,347,174 19.51
200-300 9,283,255 41.67
300-400 6,236,365 27.99
400-500 2,024,320 9.09
500 ©]% 84,997 0.38
A 22,279,469 100.00

=i s
T80
| = ik
R AT
=N

S 1




[e] b |
ASFNEY T Y] AT B4 A(E 2, 1Y 42 AW RW, AAE 30~40°
A 3

2 o] n-go] AA WA 3963%F 71 =A UeERYT AAE 0~10°¢9 A}
A9 A WA 5.62%=2 UERGI, tiidAe] oF 80% ol A Ho] HALE 20°
o)l FAAE Hola US

AFE(9) A (m) v £(%)
0-10 1,252,701 5.62
10 - 20 2,765,814 12.42
20 - 30 8,163,596 36.64
30 - 40 8,829,314 39.63
40 o]% 1,268,044 5.69
T A 22,279,469 100.00
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3l =31
- dije




HAZ A3 AA Y7t nEA BEIAT. 1 F HaFo] A 88%
2 7 =4 JvEwern, BE53F 1239%, EATF 1231%, FF 12.13%, BF
12.08% o2 HA =
¥ 3 ASIEYFY AU B
Ak W A(m) o & (%)
Flat 858,039 3.85
North 3,315,181 14.88
Northeast 2,761,210 12.39
East 2,702,570 12.13
Southeast 2,160,943 9.70
South 2,690,401 12.08
Southwest 2,557,152 11.48
West 2,492,071 11.18
Northwest 2,741,902 12.31
3t Al 22,279,469 100.00
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® 4 ASTHTE 2AT NG
ZAF 1 2 3 4 5 6 7
35 (m) 107 124 133 164 164 245 245
-9 N30W | N30E | N30E | N30W | N30W | S60E W
ZdAH %) 35 35 20 15 15 20 15
T 11 13 16 13 19 16 14
F3(m 15 15 17 15 15 12 15
WE | Pt Fu4%(em)| 185 | 148 | 191 | 162 | 181 | 141 | 201
21 3] 8(%) 60 60 50 80 80 80 60
4= (m) 7 7 10 10 10 7 10
ol | vt FA(em)| 4.1 5.5 5.4 45 3.5 5.8 5.6
23] E(%) 70 70 80 50 50 50 20
. S 1l(m) 2.0 2.0 2.0 15 1.5 2.0 2.0
v 219 E(%) 80 80 30 50 50 30 30
® 4 AEdATE 2AT AZAE)
AT 8 9 10 11 12 13 14
5 (m) 259 259 360 360 322 322 385
-9 N60W | N6OW [ W E | N45W | S45E | N20W
ZAAH %) 20 20 20 30 5 5 18
=T 10 12 13 12 13 16 11
T (m 18 18 20 20 18 18 20
WE | Pt T (em)| 222 | 240 | 226 | 228 | 271 | 241 | 198
23] 2(%) 70 70 50 50 80 80 80
Z1l(m) 15 15 12 12 10 10 8
ol | vt §H%(em)| 5.2 4.0 6.6 7.4 4.4 4.7 5.6
21 3] 8(%) 30 30 50 50 70 70 40
. S 1l(m) 15 1.5 2.0 2.0 2.0 2.0 1.0
v 215 5(%) 50 50 50 50 90 90 20
F 4 AETHTE A N (ASE)
ZAHT 15 16 17 18 19 20 21
35 (m) 385 420 372 317 | 316 153 153
1}-9] N20W | N30W | N6OW | W W S S
ZAAH ) 18 35 5 16 16 30 30
T 12 15 15 12 15 26 21
F3l(m) 20 15 17 15 15 15 15
2E | FHF Fu¥H(em)| 196 | 165 | 30.0 | 286 | 274 | 152 15.1
217 E(%) 80 50 50 60 60 90 90
431(m) 8 7 10 7 7 6 6
ol | FF T (em)| 4.2 3.9 7.6 5.7 3.9 5.7 6.0
23] &(%) 40 30 50 30 30 40 40
- 4*31(m) 1.0 1.2 15 15 1.5 1.5 1.5
s 21 3] 8(%) 20 30 30 50 50 80 80
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@ AU GETAFEY

AE=HFTY U A2YUF-GEEdaTES F 3 2AT F E YERY
o, 67Me ZATE TSI 7 T9E AUSHA BAS AASATHE 6). &
UF- G948 ge A5FoA AYUF7E LP. 4843% 2 A3t AAA T I
dHF5d FFUHF(LP. 20.55%), AZAYUF(LP. 15.25%), =3 HF(LP. 6.44%) 53 7
AL sk YA T3 gy, Aoy, 23uUS, HUR Fo] wkEF
NA Edsta JATh oluwFFoAE SFUF(LP. 12.00%)7F $H3HRom, 24
¥, Uy, AUy, =35FU5, @8 UF o UEE T #EITAAs @R Y
F(LP. 13.40%)7F -3t o, g, AHd %, EFguy, =9uUT 5o 3 =
sl ok
X 6. AYF- GG TH AUHEA A%

=2 ofEx A== =22 OlEx HES

F=8 P P p- MIP =58 75T p. MIP.
ALS 48 43 9.56 - 27.40 | B2 - 0.41 - 0.14
HUE 20.55 6.81 233 1293 | HELR - 0.38 414 082
AL 15.25 3.16 046 876 | Atz - - 5.61 0.94
ZULIR 6.44  12.00 307 773 | 2oL - - 410 068
27|ckal? 350 - - 1.75 | #EUSR - - 3.87 0.65
AL 212 - - 1.06 | L8 - - 367 061
=OLIE 1.90 0.81 5.55 2.15 | S7HIU2 - - 3.53 0.59
HLE 1.81 4.98 080 270 | HoRiE=z - - 298 050
HSLE - 9.02 1.71 3.29 | Douz - - 279 047
HdaHE - 8.02 312 319 | MZLR - - 235 039
RS - 7.37 - 246 | ZE=M2| - - 235 039
SHLE - 711 1340 460 | @-2|LtR - - 179 030
HAMA LR - 7.02 048 242 | 42 - - 1.30 0.22
H2LR - 5.50 133 206 | ARIFLR - - 109 018
=2F2LF - 4.23 5.6 2.35 | AALIR - - 0.88 0.15
LR - 348 - 1.16 | 22| - - 075  0.13
K - 2.80 - 093 | HI2LIZ - - 064 011
ZEHLER - 1.95 4.96 148 | Z2LL2 - - 064 011
relZLUR - 1.53 260 094 | A - - 049 008
ML - 1.29 4.42 1.17 | SHALER - - 0.39 0.07
HHjLR - 1.28 - 043 | B2 - - 0.32 0.05
RIEk2f - 0.84 6.21 1.32 | B2 - - 028 005
MAASLIE - 0.47 - 0.16 - - - - -




AT G TES e 2NAER AEFAA 2T} 87 a2
B3t FHOR WEFIAE 2T e} Prlthauy ge) ERT, FHE,
3]

7 A 2@ otuEFodAE =FUF(P. 15.84%)7F 8IS
o, ZFYF(LP. 14.02%), 2UF(LP. 1236%), @A UF(P. 9.89%) 5°] UEFRIL
#AE=ZAAAE 7t A skAT
® 7. AU AauTa e Ao A B4R
ceg I35 WD OEES wie | 223y O3S P OTES wie
AL 53.12 1236 - 3068 | ¥z - 327 2007 444
27lcALe 3557 557 - 19.62 | &=E|LR - 1.76 - 0.59
ZAULR 536 7.0 722 625 | MEUR - 1.66 - 0.55
=ALR 307 1402 266 665 | ARERUS - - 962 160
AL 290 861 - 432 | HoRig= - - 948 158
e - 1584 282 575 | BIMLUR - - 312 052
LR - 989 316 382 | LR - - 263 044
S - 6.65 999 388 | Adeyz - - 142 024
TR - 4.95 - 1.65 | HIZLZ - - 131 022
rigkel - 479 2520 580 | OPIAILIR - - 131 022
L2 - 3.60 - 1.20 - - - -
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7 IdaureSe 3 AT T VIR duedA 245 AAs K
8). AEZAME AVTtAaUT7 ol A 86.93% =2 FHIIH T, AL
13.07%)7F A @At otuEIol= WSUF(LP. 4047%), 3L
2088%) & GHEHETVF AR oH, Fo AT WHEUS, SHUFE 2T
stod Zhup, vy, 27|ohauy, 29U, 3 5
Me AL (LP. 31.64%)7F A8t od, 3T, WSy, d9u4s 5o &3
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(LP. 27.14%)7} $-

A

Row, FHUYF(P. 13.77%), = IF(LP.
= E— 7. J_:[L

ke 7hdl HAFWF(LP. 1251%), =3-F(LP. 10.86%), AFRFLHFH(LP. 7.61%),

sey  H3e NS BRS wip | amy 43S ORISS EES e
IR 5928 1377 1086 36.04 | HHMOLL - 2.53 - 0.84
ArelUR 1415 - - 7.08 | H2LF - 2.29 511 1.62
Z2U42 1036 904 720 939 | LELR - 2.26 - 0.75
ENEL 9.02 - - 451 | dZLU=R - 223 2714 527
GULR 503 555 - 437 | Zoie| - 1.85 - 0.62
2042 216 365 - 230 | BUL - 1.17 0.39
AL - 1857 336 675 | 3d¥yue - 117 - 0.39
Ll - 694 463 309 | ZaLP - 0.95 - 0.32
gL - 676 622 329 | HILP - - 1251 2.09
LS - 653 579 314 | ARERUL - 761 1.27
HHiLR - 6.04 - 201 | 2ENE] - 395 066
LIS - 5.60 . 1.87 | ZEHLR - 338 056
e - 3.09 - 1.03 | ZoRig= - 224 037

@ AAAYFT=H

o Ao

5, E3UF 53 A =4



11. /WA= Ao e-H %] 4%

poy A5 OHISS BSSyp | agy A% OHIRS BSSp
HMOILER 8071 - - 4036 | SELIR - - 2555  4.26
SOLR 6.55 - - 328 | ZEMR| - - 2213 3.69
ZAULR 5.89 - - 295 | MZALE - - 547 091
THLIR 366 3930 1438 17.33 | BIZLIR - - 357  0.60
AL 3.18 - - 159 | 702 - - 357  0.60
U - 30.87 786 1160 | HELUS - - 357  0.60
ZSHLIE - 1676 1094 741 | FEUR - - 298 050
LSS - 13.07 - 436 - - - -

® AU F-EEY TS
AFHEATY U ANIE-ERITEE % 3 2AT F 3 2AT
A et mEo A AAOIR(IP. 4403%)7F $HHE shed, AR, 2

AUF, 2UF 53 AAS Jddew, O 9 AFEuy, HuR, SFUF 5o
A EdAT oluFFTANE MAAYTF(LP. 49.19%)7F +HFF o, AEF
UF(LP. 16.63%), BHZFUF(LP. 14.19%) T°l 8 FIATOE Yeut. 53
e MLYF(P. 20.14%)7F A= 7}—%tﬂ FEHE (P, 19.58%), AHEFU
F-(LP. 14.98%), @HUIF(LP. 11.72%)7} & EdF o2 Yegt.
12. A AUF-EE2HTE JU-dx B4 8

Aog W53 OuEE: AEE Aoy UEE OEE:  ASE

=S TpT pT p MR =S8 T pT T St MIP
JHMOILIR  44.03  49.19 - 3841 | BELZ - 390 1172 325
AMZLE 2507 - - 1254 | 922 - 2.62 - 0.87
AU 1008 - 364 565 | Ay - 1.98 - 0.66
AR 8.10 - - 405 | ZSHLIR - 1.57 774 181
AeglU? 550 - - 275 | U2 - 1.02 - 0.34
LR 509 224 - 329 | BHiLIR - 0.91 651 139
ZALR 2.13 - 090 122 | 7H8LZ2 - - 20.14 336
AZFLE - 1663 1498 804 | MUUL - - 824 137
YoELE - 1419 1958  7.99 | AR - - 180 030
U - 574 383 255 | H=UP - - 090 0.15
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% 1. AgTEd AALY ZAEE
T & =T
AL=F06) | FAUST, AUy, ERUy, 5, =FUT
EHA7) | €551 | Bz
= B | sZdHEYH =
L 4(7) F7HA G, S7MAUS, FEUE, ZHAIYU, Bl AUE,
F1kA) (8) - =AU, 3loE
= B2 | SgTE=x
01 2= AYUS, AU, 2SR, SR, B2
ERTO | e, ea
- U, A2, 2HEE, dE AAYE, A, 7y,
U $(25)| g9 T17)| Fo3), FrEvy, WEd, AAUE, ot AIUT, U
SHhE S ERVAI VR, HuUE, ASnke] s
z 21 | B4z
A 9EE(6) NN G, AUy, Ay, Az R gikedn), 3ds)
E 2 AEFEd AAEY 24 OdE 55 2 4%
HE 2 o s o bl 1 EAP|ZH
1 AR Cornus officinalis 2009~& Al
2 "By Prunus serrulata 2009~ A
3w AU Abeliophyllum distichum 2009~ A
4 EHFx Adonis amurensis A A7 2009~ A
5 ZAYT Albizia julibrissin 2009~3 A
6 TEUWF_Y  Osmanthus heterophyllus 2009~dA
7 FIrEvd Syringa oblata 2009~ A
8 HA# Rhododendron schlippenbachii 2009~3 A
9 g Rhododendron mucronulatum 2009~ A
10 AH4d % Rhododendron yedoense 2009~3 A
11 AHE_F Salix gracilistyla S 2009~2015
12 3lolg Corylopsis gotoana 2009~3 A
13 F7HA Y Quercus glauca WA WM 2009~ A
14 7Y Quercus myrsinifolia 2009~3 A
15 7ive Forsythia koreana WA WA 2009~dEA
16 ke 3t Forsythia velutina WA WE 2009~3 A




%E 2 o st o Hl 2 EINVIFd,

17 FH7HAU Quercus acuta 2009~& A
18 JW7HA v Quercus gilva 2009~& A
19 A Prunus mume WA M7 2009~ A
20 WEd Magnolia denudata 2009~3 A
21 ZEHx Iris ensata | 2009~2012
22 wSUF_ o+ Juniperus chinensis A WE 2009~3 A
23 EHU Abies nephrolepis 2010~3 A
24 WIAYF_=  Torreya nucifera AA WA 2009~ A
25 AU Pinus densiflora WA M7 2009~ A
26 =#AYUF_Y Daphniphyllum macropodum 2009~3 A
27 HUF_9F llex rotunda WA WA 2009~ A
28 43} Hamamelis japonica 2009~3 A
29 MRAGF_S  Cephalotaxus koreana AA W7 2009~ A
30 sHu Camellia japonica 2009~ A
31 oA Robinia pseudoacacia 2009~ Al
32 Ak Dendranthema boreale 24 2009~2015
33 Az Saururus chinensis WA WA 2009~ A
34 AYArds  Eleutherococcus divaricatus 2009~& A
35 7hr ey Eleutherococcus senticosus | 2009~2013
36 AU Abies holophylla 2009~3 A
37 A Pinus koraiensis 2009~& A
38 TEH_ Taxus cuspidata 2009~3 A
39 gy _ Juniperus chinensis A 2] 2009~2015
40 GEFUHF Acer pseudosieboldianum 2009~ A
41 S Machilus thunbergii 2009~3 A
42 AEJAUT Larix kaempteri 2009~3 A
43 F33} Hibiscus syriacus WA W 2009~ A
44 THH = Rhododendron brachycarpum 2009~ A
45 737801 & Jeffersonia dubia o] 2009~2014
46 A Lilium hansonii g 2009~2011
47 S2AB AN E Hylotelephium ussuriense 2009~€A
48 stepdx Dendranthema coreanum &= 2009~& A
49 RTINS llex cornuta 2009~¢ Al
50 Sy Thuja orientalis 2009~ A
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Rhododendron aureum 2009~2015

Ginkgo biloba 2010~3 A

53

Lindera obtusiloba 2010~& A

54

Abies koreana

2009,2015~€A

55

Daphniphyllum

macropodum 2009~3 A

56

Torreya nucifera

2015~€A
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Ginkgo biloba 2014~3A

58

Taxus cuspidata 2015~3A
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33 AdrEd ALY Ahe dF7IEe ARG A

. AELEA7] W tHE90%0|d
= 2009 2010 2011 2012 2013 2014 2015 2016|2009 2010 2011 2012 2013 2014 2015 2016|2014 2015 2016
BRI 4| - 4/2 41 4/5 318 3/24 3/26 3/24 | 5/11 5/24 5/12 5/7 5/13 5/7 5/11 5/18 | - - -
TLE [ 4/20 - - - - - 4/16 4/11 | 5/ - - - - - 5/7 572 - - -
=YLE & | - 4/2 4N 3/26 3/21 3/27 4/2 3/28 | 4/20 4/27 5/2 4/16 4/22 4/14  4/9 4/ - - -
ZHILIE - 5/2 4/25 4/26 4/22 4/14 4/21 418 | - 5/10 5/12 5/7 5/6 4/29 5/11 5/2 - - -

BIZLS_ 4~ | 5/11 5/10 5/12 5/10 5/6 4/29 5/4 5/6 | 6/2 5/31 5/31 5/21 5/23 5/19 5/26 5/23 | - - -

HIRILIER_2F - - - - - - 4/7  4/5 - - - - - - 5/22 5/9 - - -

LIS 511 5/17 512 5/7 5/2 5/7 4/23 4/22 |6/23 6/30 6/30 7/2 6/18 6/23 6/16 6/10 | - - -

SULE 5 - - - - - - 3/30 3/24| - - - - - - 4714 4/11 (10/14 10/12 10/27
SdLE - 4/19 4117 4/16 4/18 4/10 4/14  4/8 - 4/27 4/25 4/23 4/22 4/21 4/21 4/18 |10/17 10/16 10/27
Y2UJZUR | - 3/19 3/21 3/29 3/25 3/27 3/30 3/24| 4/9 4/19 4/25 4/16 4/25 4/17 4/21 4/18 |11/17 11/10 11/21

LIS 5/11 5/10 5/12 4/30 5/13 5/2 5/7 4/28 | 6/23 6/24 6/23 7/2 7/1 6/30 7/6 7/11 - - -

LIS 4/9 4115 417 4/16  4/8 4/3  4/7 4/8 | 4/20 5/2 4/25 4/26 4/22 4/25 4/23 4/22 | - - -

L
z2 4 - - - - - - 330 34| - - - - - - 57 52| - - -
2o | 49 413 4/8 4/16 4/1 3/31 42 3/24| 5/4 5/10 512 57 56 57 57 52| - - -

SR 1 4/27 419 512 4/16 4/22 4114 42 4/5 | 5/4 5/2 512 4/26 4/22 417 4/16 4/22| - - -

SLE & - 3/26 3/29 4/9 3/27 3/24 3/26 - |5/25 5/24 5/16 5/10 5/6 5/19 5/29 - - - -
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4 AR AAGY AR5 VR ALA W

2712 LF [o)] 1=
Zj2 Yol A7 Zol2 Yol A7(>50%) = e
2009 2010 2011 2012 2013 2014 2015 2016|2009 2010 2011 2012 2013 2014 2015 2016 | 2014 2015 2016
4/15 4113 4/10 4/9 4/4  4/3  4/7 4/5 | 4/15 413 4/17 4/16  4/8  4/3 4/7 4/5 | 5/26 5/14 5/6
- SN7 516 57 56 o S54SR | - 524 53 515 513 52 57 52 |526 519 512
5/4 5/10 5/12 5/7 5/6 5/2 5/7 5/2 | 5/4 5/17 5/16 5/15 5/6 5/2 5/7 5/2 |5/22 6/10 5/26
- - - - - 4117 4/23 4/18 - - - - - 4/17 4/23 4/18 | 5/2 4/30 5/2

- B v/ |- S R
- 4/2 411 416 3/27 4/7 4/16 4/5 - 4/13  4/1 4/16  4/1  4/7 4/16  4/5 | 6/16 4/30 4/28
- 5/17 5/31 5/21 5/20 ?)/|11-|9 5/19 5/18 - 5/31 5/31 5/21 5/23 5/19 5/19 5/18 | 5/26 6/23 5/31
- 4/15 417 - 4/11 - - 4/11 - 4/15 4/25 - 4/18 - - 4/11 - - 5/9
- - - - - - 3/23 3/21 - - - - - - 3/23 3/21 - 4/21 414
- 3/19 3/21 3/26 3/18 3/20 3/19 3/7 473 4/2  3/24 3/29 3/18 3/20 3/19 3/10|6/30 4/14 4/5




AUl Ada Aar1de] AZA dskAS)

2ol EO(g=E3)
2010 2011 2012 2013 2014 2015 2016 | 2009 2010 2011 2012 2013 2014 2015 2016
- - - - - - 48| - - - - - - - 92
4730
- © o T M7 A2 45| - - - - - - - 927
4727
o 512 - - 57 - 52 | - 1012 10/11 - - 925 - 922
- - - - - 610 63 | - - - - - - 97 95
11728
524 5/16 521 513 5112 519 512 | - - - - S 1014 112 o
531 5/23
o o Y7 - ST 54 52| - 97 914 93 - 915 93 95
- - - - - - - - - - 814 819 826 - -
- - - 610 - 526 63 | - - - - - - - 92
- - - 63 - - - - - - - 1014 - - -
5/31
o M3 - ST w21 4na| - - 914 910 92 92 818 95
4/9 407 49 A4 47 330 324 | 10/5 10227 10/11 10/11 10/7 10/10 10/8 10/6
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x5 AETEd AAAY Sd5 FE7HY AEAG W)
A2y AEMEA?| N
=S [2009 2010 2011 2012 2013 2014 2015 2016 | 2009 2010 _ 2011 _ 2012 2013 _ 2014 _ 2015 _ 2016
JIALEE [5/1801d 5/17  5/12 430 59 5/7 0/ 511 52 | 518 524 523 57 513 57  5/14 59
JWHAIUR [ 511 524 6/170 529014 52 57 519 5/12 | 6/2  6/18  6/23 _6/12 523  5/19 529  5/23
Ltz - - 44 45 321 3/27 326 3/28 | - 415 417 4/16 418 43 42 45
HHE 5 - 3/3 324011 3/15  3/4  3/10 _ 3/9 - - 3026 48 42 327 3/20 323 -
F2U2 [5/1101d 4/27 52 5/7 52 425  4/30  4/22 [5/110/d 5/10  5/16 510 513 57 57  4/28
ZHE 4| 415 4/19 417 419 418 410 4/7  4/5 | 4/27  5/6 52 4/23 52 57 4/16 _ 4/14
AR & | 4/15  4/19 417 419 418 410 414 401 | 4/27  5/6  5/2  4/23  5/2  4/25  4/23  4/18
oz |- 52 52 570 429 421 430 - - 517  5/16  5/10  5/13 512 5/7 -
goELR | 43 49 - 49 41 331 47 45 | 427  5/6 5/12014 4/30014 52 5/7 427  4/22
SWLIE | 420 4/27 52 426 422 417 423 422 | 5/4  5/10  5/16  5/7 _ 5/6  4/25 427 4/28
olEZ 511011 5/6 52 426 429 425 423 425 | 5/11 524 5112 57 5/13 425  5/7 _ 5/6
OWALFE | 4/15  4/15 4/2501 42 3/25 324 3/19  4/5 | 415 427 5/2 416 418 477 47 48
DILFZ o W/20001% 4/15  4/25014  4/16  4/1 43 3/30  3/24 W00 56 5/2 426 5/2 425 423 4/22
235} 49 413 4/8  4/2 325  3/20  3/23 _ 3/28 | 420  5/6  5/12  4/23 429 417 4/23 _ 4/18
O[dL2 - 326 4/101d 3129 3/14 - 323 3/21 - 413 407 49 40 47 42 3/31
W= | 4/15 427017 4/25014  4/16  4/18  4/10 414 411 | 415 427 425 423 429 421 414 411
g2 49 326 4/301d - 4/1 331 3/30 3/28 | 415  4/13  4/250[4 - 415 404 4/14 414
SJILE | 415 4/19 4117 419 4118 414 416 418 | 5/11_ 5/6  5/12  4/30 429 4/25 _ 4/23 _ 4/22
ALS - 4/13011 3/29  3/26 311 324 3/16  3/17 | 415 52 4/25  4/16  4/18  4/17  4/16 _ 4/14
AREZ W/150[M 4/9  4/1701 4/5  3/25  3/31  3/26  3/31 W/150IM 422 425 4119 415 417 414 4/11
AU of | - 4/9 - 42 3/25 327 3/23 324 | - 422 417 - 415 410 414 411
SAELR - 42 329  3/15 321 3/20  3/16  3/21 | 4/9 413 417 416 4/4  4/7  3/30 _ 4/5
OMIAILKZ | 4/15  4/19 4/25011  4/9 41 3/31  4/9  4/5 | 420 5/6  4/25 423 425 421 423 414
ZRILE | 4/15 510014 5201 4/30  4/15 410 414 422 | 525 524 531 5/15 520  5/15 514 5/12
Fe0Ret | - 420/ 4/ 326011 314 327 319 324 | 49 419 417 416 4/8 331 42 4f5
ZIAILE | 420 4/27 520/ 4/23 4118 414 421 418 | 5/11  5/6  5/12  4/30 _ 5/6  4/25 427 4J25
ZZMRZW| | 4/9  4/9 4/1701M 416011 4/4 43 42 4/5 | 4/9  4/15 417 41601 4/15 4100/ 4/7  4/8
REE] 4/9  4/2 410 42 3/25 3024 3/19  3/21 | 420 4/27 425 416 4/18 410 49 4/5
2z 415 - 417 419 48 410 414 4/ | 5/11 52 52 4/30 425 417 427 422
Zds 43 4/9 48 42 41 331 3/30_ 3/31 427011 5/6 572 423 425 4717 421 4/18
SRS | 420 415 - 4/9 - 410 4/16  3/28 | 5/4  5/17 - 5/7 - 5/7 427 4/18
suit2 | 518  5/17 531 521 523 526 526 5/26 | 525 531 6/8 54  6/10 529 6/1 531
5[0{2] 43 4/9 48 42 327 3/27 326 3/31 | 415 413 417 416 411 43 47 4/5




X5 AETEY AAYY S5 FFrIHe AEAL HE (AL
A2 = (0>90%) TR 590%)
20 2009 2010 2011 2012 20132014 2015 2016 | 2009 2010 2011 2012 2013 2014 2015 2016
JIAILIE - - - - - - - - - - - - - - - -
N7 FALE - - - - - - - B - - - - - - - -
e 119 1117 11/7 - - - 1116 11/17 - 11/17 - 11/19 - - - 1124
ZHHE & - 11/3 - 11/1210/28 1027 - - - 11/17 - 11/26 11/11 - - -
T22ELE - - - - - - - - - - - - - - - -
zHHZE & - - - - - - - - - - - - - - - -
SHLZ & - - - - - - - - - - - - - - - -
LaloiEz - - - - - - - - - - - - - - - -
gHELIZ /4 113 117 1029 117 113 11/10  11/21 - 124 - - - - - -
SHILIZ - - - - - - - - - - - - - - - -
oi = - - - - - - - - - - - - - - - -
OjAILER 1020 10/12  10/5 10/5 10/17 _10/14 10/12 - 10/20 10/27 10/26 10/18 10/24 11/3 - 11/21
HLZ o - - - - - - - - - - - - - - - -
a33} 10/26  11/3  10/26 10/23 10/28 10/10 10/20 10/31 | 10/26 11/3 11/14 11/8 11/11 10/23 11/10 11/15
0| ML 1/4 113 1017 1015 11/7 - 10/20 - 11/4 1117 10/31 10/29 11/11  11/3 11/16 11/21
HH 25 113 1147 11/7 111 1110 11710 1110 1117 [ 1119 1124 11/21 1119 1121 11/17 1116 11/28
L2 10/12  10/4  9/30  9/24 - 9/18  10/5  9/27 - 10/12_10/11 10/11 10/10 9/29 10/12 10/20
SHALE - - - - - - - - - - - - - - - -
=] 1M/13 1117 117 1112 11 117 11100 11221 | 1119 1117 - 1115 1121 11/21 11/16  11/28
APz 11/13  11/3 1017 10/23  11/14 1114 11/10  11/17 - 1124 1114 11/22 1121 1117 _11/30 -
MR & - 1110 11/7  11/5  11/7  10/27 1110 11/7 - 1124 1114 1119 11/21 1114 1116 11/15
PN ) 1026 11/3 10/31 10/29 11/4 10/30 10/23  11/15 - 1117 1114 117121111 1114 11/16 1117
OFAILEE [ 10/20 - - - 10/31 - - - 10/20 _10/12_10/31_10/23_11/4___10/6___9/24 _10/17
AL - - - 1/15 1118 11/7014 - - 1110 1114 11/8  11/21 1114 1116 11/15
Z401218F | 10/26 11717 10/31 1029 1111 117 11710 10/31 | 1113 1117 117 111 1114 1114 1116 11/10
ZIHALIR - - - - - - - - - - - - - - - -
Z2|At2m| | 11/4 10/27  10/26  10/18  10/14  10/14  10/23 - 11/4  11/3 10/31 10/23  11/4 10/23 10/23 11/15
P1=cl MA3 13 17 /8 17 1114 11100 11715 - 1110 - 11/26 - 1117 1130 -
2z 1020 10/12 10/17 10/15 10/21 10/30014 11/5  11/7 - 113 11/7  11/8 1118 11/14 11716  11/28
Z43} 1026 11/3  10/31  10/29 11/4 10/30 10/28 11/15 | 11/13 11/17  11/7 118 11/14 11/10 11/16 -
SRR - - - - - - - - - - - - - - - -
FHILIZ - - - - - - - - - - - - - - - -
3|012 - 11/17 - 1025  11/4 | 11/3 1116 1115 - - - 11/8 1121 11/17 11/30 -




59 AW e SR AL M

Al2oy Z=0EA ENEN
=0 2009 [ 2010 [ 20117 [ 2012 | 2013 [ 2014 [ 2015 [ 2016 | 2009 [ 2010 | 2011 [ 2012 [ 2013 | 2014 [ 2015 [ 2016
7HAILEZ - - [523 04 57 [5/29 O] - - - - - 523 | 5/10 | 5/29 - - -
T FAILIE - - - - - - - - - - - R R R
JHLt2] - 33 | 316 | 2027 | 2/28 - 3/7 O] 3/10 4/1 315 | 314 - 3/9 3/21
HHE & - 224 | 32 32 3/4 - |25 0| - - 326 | 324 | 329 | 318 | 320 | 323 -
22L2 10/26 - 10117 - 10/10 | 10/10 | 10/5 104 | 1/4 - 10/26 - 1014 | 1014 | 1012 | 10224
2H2LR & - 4127 - 419 | 418 | 4/10 4/7 4/5 - - - 419 | 418 | 4110 | 416 | 417
2722 & |54 01| 506 5/7 O/ | 429 425 oA 423 418 |5/4 O] /6 - 570 | 52 |45 01| 423 | 418
eI - 7/17 - - - - - - 4/9 - - - - - - -
SRR 49 a3 o an7 | 416 | 48 43 4/9 4/8 49 | 413 | 407 | ane | 4ns 4/3 414 | 411
SHULE - 33 4/4 |39 0| 318 [330/] - [2n60/] - 3/3 4/8 |3/90/d | 325 |330&| - |216 0/
RS - |5/28 OfAls/23 o] - 5/6 |5/7 014 5/11 5/9 528 |53 0| - 513 |5/7 04| 511 5/9
OfAILES - 224 | 312 3/6 3/4 - - |16 0[] - 3/19 | 321 3/22 3/7 3/3 - 216 O]
HLI2 oF 5/11 - 531o 510 | 516 | 512 | 511 5/6 6/2 - 6/3 5/29 6/3 |5/29 0| 5/29 | 5/26
o33} 7117 717 O[A[817 ol 8114 | 7/29 [7/28 O] 7/6 7/4 717 | 717|817 O[4[8/20 OFM| 7/29 | 7/28 7/6 7/4
0jMLE2 - 33 | 3m 3/9 3/4 33 3/4 2/29 - 3/19 | 324 | 326 | 318 | 317 | 323 | 3117
ti=H - 326 | 44 | 3119 | 321 PBr4aor 323 3/21 4/9 4/8 42 327 | 324 | 326 | 321
=] - an 4/4 42 | 325 | 327 | 3530 3/28 - 4/9 4/8 4/9 41 [3/31 0)d| 4R 3/31
SIALR 5/4 - 52 | 430 | 429 | 425 | 4p7 4022 5/4 - 5/12 4/30 5/9 a5 | 427 5/6
A - 224 | 2722 | 220 | 2/18 - 2/25 2/16 - 3/10 32 |3/26 O[] 3/11 3/10 | 3/16 3/7
Az - lap o] as | 3026 | 327 | 331 3/16 3/28 ans | oan7 | ane | ans | o4no 47 4/8
MALIE o - [1oofdl 3111 | 315 | 2/28 33 3/9 3/7 - 3/19 | 321 326 | 314 | 3/17 | 3/19 | 3/10
2202 |49 0| 319 | 321 | 3026 | 321 | 3727 3/9 37 |49 04| 422 | 417 419 | 4 410 | 414 | 4n
OMFAILER  |5/11 ojd| 5/10 | 5/12 5/7 5/13 5/7 5/7 5/6  |5/11 O] 5/17 5/16 515 | 5116 | 512 | 5/11 5/9
AR 6/15 | 6/30 | 6/30 |6/25 0| 6/24 [6/23 01| 6/23 6/23 | 6/23 | 6/30 | 630 |6/25014| 624 |6/23 04| 623 | 6/23
ZA012|5} - 373 3/2 32 | 225 - 3/4 2/29 - 3/10 | 321 326 | 311 317 | 3/19 | 3/10
ESTN[I=] 420 | 5P 52 | 423 | 425 | 417 | 4N 418 | 420 | 5/6 5/2 4/23 5/2 a7 | 47 | 425
2|arzt| | 7/17 726 | 730 | 85 | 723 | 7/15 7/25 8/4 - 8/10 814 | 819 | 811 8/11 8/8
ZIckey - 3/19 | 3/16 [3/26 oA 3/11 33 3/16 3/7 - 42 3/29 329 | 321 320 | 3/23 | 321
2z - 4/19 - 416 | 415 | 4/10 4/7 4/5 1427 o) 427 5/2 423 | 418 417 O/M| 4114 | 414
Sdst - - Pneold - RSO - [2/250/4[2/16 O] - 224 O)M|  2/16 - /180 - [2/25 O] 2/16 O]
e - - 2/22 - 2/25 2/25 0|4 [2/16 O] 4/20 | 5/6 5/12 426 | 429 | 421 | 427 | 418
S8H |2 - 5/10 - |szo| - - - 531 0[] 517 - |57 0 - - - - 5/31
5|02 - 224 | 216 | 372 [2118 ol 3/3 0] | 2/25 2/29 - 3/3 312 3/9 3/11 3/3 3/9 3/7




® 6. AErad AALY 9 AA7IBY A-A HE(AE)
AlSD 2§2H>50%) S3H>90%)
=

= 2009 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016

JNEE - -~ - -1 T T 1 1T T T 1 T T T-

W7 AL - - - - - - - -
7HL 2] - 412 4/4 4/2 3/25 3/20 3/30 3/28 4/15 4/19 4/17 4/19 4/15 4/7 4/7 4/11

s & 4/3 4/2 4/4 4/5 3/25 3/27 3/26 - 4/20 4/22 4/25 4/23 4/18 4/21 4/16 -

AL - - - - - 10/14 | 10/16 | 10/31 - - - - - M/7 11/10 -
LS & - - - - 4/10 4/16 4111 - - 512 5/4 5/2
R oF - - - 45 | 430 | 42 - - 52| 57 | 428

PR ES 40 | - - - - - - : - - : - - . . -
GoELE 4/20 4/27 4/25 4/23 4/22 4/25 4/21 4/22 5/4 5/2 5/12 4/30 5/9 5/7 4/27 5/6
=HHLE - - - - - 3/31 3/26 2/16 O[A - - - - - 4/21 5/4 4/25
oFHz - - - - 5/7 5/11 5/12 - - - 5/22 5/22 5/26
=] - 3 | an [ 36 | 321 | 37 | 2 | o3 49 | an0 | 49 | a1 | 327 | 330 | 331
HLIZE of - - - - - 5/29 5/29 5/26 - - - - - 6/2 6/10 6/3
223} 8/24 8/23 8/30 8/20 8/26 9/2 7/21 7/ 9/7 9/14 9/14 9/10 9/9 9/18 9/7 9/27
ojALIR - 3o | wa | 329 | 325 | 320 | 323 | 320 | a3 | a2 | ano | a9 | an | 33| 47 | 3
ELEE - 49 | 48 | 45 | 41 | 3727 | 330 | 324 - 475 | 417 | 416 | 44 | 43 | 47 | 45
i - 49 | 410 | 49 | 41 | 331 | 4R | 45 | 415 | 422 | 425 | 423 | &11 | 410 | 414 | 41
STIAILE . - . - - | 425 | 54 | 56 | - - : . - 512 [ 511 | 509
AL - 3/26 3/24 3/26 3/18 3/17 3/16 3/14 - 4/13 4/10 4/9 4/4 4/7 4/2 3/31
Az 4/15 4/22 4/25 4/19 4/22 4/14 4/14 4/11 5/11 5/6 5/12 5/10 5/6 4/25 5/4 4/28
AZH 2 of - 3/26 3/29 3/26 3/18 3/24 3/19 314 - 4/9 4/10 4/19 4/18 4/10 4/7 3/31
NN | 4/15 4/22 4/25 4/23 4/25 4/10 4/16 411 4/20 5/10 5/12 5/7 5/16 5/7 4/30 4/25
OPJtAILIR 5/11 5/24 5/23 5/15 5/16 5/15 5/11 5/9 - 6/24 5/31 5/21 5/23 5/22 5/22 5/18
A4 |—|'—‘f': YAl 7/5 717 7/2 71 6/23 6/23 6/23 8/4 7127 8/17 8/6 8/19 7/28 7/28 8/8
02|t - 3/19 3/29 3/29 314 3/20 3/19 3/17 - 3/26 a1 4/5 3/27 3/27 4/2 3/31
ESTN[IE - - - - - | aps | apo | as | - - - : - | 57 | 54 | s

2[RI Z] 8/4 - | 8R4 | 820 | 819 | 826 | 83 - [ e | - 95 | &27 | 92 | 95 | 93 -
REE] - 49 | 43 | 49 | 41 | 327 | 330 | 324 | 415 | 427 | 45 | 423 | 418 | 4/17 | 414 | 4
FES 4/27 5/2 5/2 4/30 4/29 4/17 4/23 4/18 5/4 5/6 5/12 5/7 5/9 4/29 4/27 4/25
Sdst - 2/24 2/22 - 2/18 - [2/25 O)M2/16 O - 3/26 4/8 42 3/18 3/20 3/23 3/21
EPALR & - - - - - 429 | 430 | 4/22 - - - - ST | 57 | 572
LN - : - - : : - [ 581 | - - : : - : -~ | 83
31012 - | 319 | 316 | 3/22 | 314 | 320 | 3112 | 310 | 420 | 413 | 41 | 416 | 415 | 331 | 3/30 | 3731




£ 6 AGFEY AAUN BUF Y7 B ALY WA L)
e I FOIEED)
2009 | 2010 | 2011 2012 2014 | 2015 | 2016 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 [ 2016
JtAILIE - - 6/8 6/18 | 6/24 - - 5/31 - - 10/26 - - - - nn7
RN 2 R R S : - -
itz - 5/2 4/30 | 4/18 4/9 4/8 - - 11/4 - 9/22
ZHE & S I R I R A B R B - -
“=LE - 112101 11/7 | 177 2/16014| - 6/30 - 6/10 6/3
RS | - | - | - | - |- - - - - e e e e e e
=AU & 518 | 5/17 | 516 | 5/10 5/9 5/2 54 | 4/28 | 10/26 | 11/3 | 10/31 | 10/25 | 10/24 | 11/3 | 11/10 | 11/17
Loz - - - - - - - - - - - - - - - -
gL 4/27 5/6 |5/1201d| 5/7 5/6 5/2 4/27 | 4/22 | 10/26 | 11/3 | 10/26 | 10/23 | 10/21 - 10/28 | 10/12
SHULIE 4/15 | 4/15 |5/1201 1| 4/23 | 4/22 | 4/10 | 3/30 | 3/10 | 9/15 | 9/27 | 9/30 | 9/27 99 9/18 | 9/14 | 9/19
gz - - 6/8 - 5/23 | 5115 | 5/22 | 5/18 - - 10/5 - 10/21 | 10/14 | 8/18 | 8&/30
Oj&ILIR 415014 4/27 | 425 | 4/16 4/8 4/10 4/2 4/5 6/15 | 6/24 | 6/30 7/9 71 6/30 71 6/23
DILIE - 5/24 - 6/4 | 6/10 | 6/10 | 6/10 | 5/31 - 10/19 | 10/26 | 10/23 | 10/28 | 10/23 | 10/23 | 10/27
233t - - - - 7/16 - - 7 - 10/4 | 10/5 | 10/5 | 9/16 | 10/23 | 9/14 | 9/22
OldLUE 4/20 | 4/27 | 425 | 4/23 | 418 | 4/10 | 42 4/5 - 10/4 | 9114 | 918 9/2 8/26 | 924 | 9/27
= - 4N301 ] - 419 4/8 477 4/7 4/5 - - - - - - - 10/4
HLIE 415 | 419 | 4/25 | 4/23 | 4/22 | 417 | 4/23 | 4/18 | 5/25 | 6/10 | 5/31 6/4 5/23 | 5/22 | 5/26 | 5/23
&/ AHE 6/2 5/10 6/8 5/21 5/20 | 5/19 | 519 | 5/18 - 9/27 - 10/5 - 10/10 | 10/5 | 10/20
Aeg 4/3 4/19 | 4/10 | 4/16 4/8 477 4/7 4/5 - 10/19 | 10/11 | 10/2 | 10/7 | 10/2 | 9/24 10/
AEZ 5/4 | 4/22 5/2 5/10 5/2 421 | 421 | 422 | 10/20 | 10/19 | 10/11 | 10/8 - 10/6 | 9/30 | 8&/30
SYLUE Y - 419 | 4725 | 419 | 418 |5/701d | 4/21 | 4/18 - 9/7 9/5 913 | 916 | 911 | 924 | 95
e | - 5117 | 5/12 5/7 5/16 5/2 4/30 | 4/25 - 7/23 | 7/26 | 7/23 /1 6/10 7/6 8/22
OM7IA|LES 5/18 | 5/28 | 5/31 521 | 520 | 526 | 522 | 5/23 - 18/3101M] 8/10 | 8/14 | 8/5 8/5 8/4 8/2
AR - - 7/21 7/23 | 7/22 |7/23014] 7/21 | 7/25 - 9/7 9/14 | 9/10 | 9/23 | 9/11 | 8&/31 9/5
A4ore|st - - -~ 4 331 [ - [331 ] - - - - - - - -
ZIAILIE - 5/24 | 5/16 | 5/15 | 523 | 5/12 [6/230[d| 5/6 - N7 - 12/3 1 11/25 | 11/14 | 11/16 -
Al2|4te 2| 9/15 - 8/30 | 8/27 9/9 91 | 8/11 | 8/16 - 10/4 | 10/17 | 10/18 | 10/21 | 10/10 | 10/16 | 10/24
LI - 4/9 |4/250|14| 4/16 4/8 3/24 42 3/24 - 9/27 | 10/11 - 10/21 | 10117 | 8/26 | 8/22
242 - 5/6 5/2 5/7 5/2 4/25 | 4/27 | 4/25 - - 9/20 - 8/26 | 9/18 | 9/21 | 10/17
=43t 5/11 5/17 5/2 5/7 5/6 5/7 3/23 | 3/21 10/5 | 10/19 | 10/5 | 10/5 | 10/7 | 10/6 | 9114 | 9/27
RS | - | - [ - [ - | - [ - [ - [ - [ -1 -1 -1 -1=-71]-7]5-"7"-
FHLD -~ 1610 | - [5p9 | - : - o - o |- - - - - -
5]0j2] 4/20 | 4/15 4/8 4/19 4/8 4/3 4/2 4/5 - 10/12 | 10/11 | 10/8 9/2 10/2 | 10/5 | 10/13







A AANLN 227 718 ALY H3
MEFA|EEA 7] HE 80-100% 240| AIS7{Lt /2 Al7|
2010|2011 | 2012| 2013| 2014 2015 | 2016 20092010/ 20112012 2013|2014|2015|2016/2009.2010|2011[2012|2013|2014]2015|2016
216 218 216
- NES - e e — |3/26| 4/1 |3/26|3/18(3/20| 4/2 |3/31|11/13|11/10| — |11/22| — |11/14| — -
3/21 2/16
S EAE L o | = |~ [3r20|ans| artar2a[ass0| a7 58| sr24 5128 5/29| — |sv20|sv26 518
2/24 2/18 26| |2/18
e IR I - | - Preala| - o 8| - | - | - e wespuzifa] - | -
4/9 | 4/10
07 | o]l - - 3/7 |5/4|5/6|5/2| — - — | 4/2 | 4/5 [10/20|9/1410/26[10/23|10/7 {10/23| 11/2 |11/15
slejpEs | - | - %ﬁf - E/IE - %ﬁf gfz — | a2 | a/8|3/26|314]3/20] as2 | as5 | — |17 — [ie2liztinafined -
¥ 8 ANBY AAUY ZER BAs1Be AR st
REMEA7] THEEAIZEALZ |
NEr
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
- _ 8/27 | 8/26
SOUBOHIE [ 810 | 97 | 8/30 | (| 0| 85 | 818 | 8/30 | 8/21 | 10/4 | 9/30 | 8/24 | 8/30 | 9/18 | 9/24 | 10/4
] 3/16 | 3/18 2/25 | 2/16 2/24 3/15 | 3/18 2/16
HA — —
= %2 Lot | ot | ¥V | ot | opx ozt | ¥% | ol | o | ¥20] ¥ | ojm
M= 10/12 1019 | — |10/ | 107 | 10/8 | — | - |10/12] 1009 — |10/15 ] 10/7 1(?'/;? ~ | -
] 7/9 7/16
TES 6/23 | 6/18 | 6/23 | (1 | 6/24 | 6/16 | 6/16 | 5/31 | 7/1 | 6/24 | 6/23 | [\ | /1 | 6/30 | /23 | 6716
SCISE<ES 0/28 | 10/12 | 9/20 | 10/5 | 9/30 | 9/25 | 9/30 | — | 10/5 | 10/12 | 10/5 | 10/8 | 10/7 | 10/6 | 9/30 | -




W 2BE A7) AEA dsk(AL)

izt (550%)

=2t (090%)

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
o/28 | 10712 | 10/5 | 10/2 | 1077 | 9/23 | 9/30 | 10/a | — |10/19 | 10717 | 10/15 | 10724 | 10710 | 1075 | 10/13
~ a3 | st | ape | s | e | sse |2 | — |36 | ass | see | 4t | 327 | 306 | 3/
10/20 | 11/3 - 10/18 | 10/14 | 10/10 - - 11/13 | 11/24 - 11/15 | 11/7 |10/23 - —
al 7/9 7/7 7/16 7/8 g/fg 7/1 6/23 | 7/27 | 7/27 | 7/26 | 7/23 | 7/29 - 7/28 | 7/18
10/5 | 10/19 | 10/17 | 10/15 | 10/7 | 1076 | 1058 | — | = | — | 17 | 1s2 | nm fo/so)| ne | -
8 AR HAUN 22F AASIBe A WAL
Hof A7 Hoj(M=E3)
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
18(7;7 10/19 | 10/17 18(); 10/7 | 10710 | 1078 | 1043 | 1s | = wpal| - || - | - | -
~ 3| 4 | 306 gﬁ% i@ 326 | 2/25 | — | apo |52 | — | — | a0 | a2t | ans
— - — 11/19 11/7 | 10/27 - — — — — 11/29 | 11/18 - - -
717 | 723 | 7728 | 7730 | 85 | 708 | 7/21 | 718 | op21 | 97 | opta | o6 | 96 | 9s8 | 9sa | 8/30
= 11/4 11/3 1/7 11/8 11/14 | 10/30 | 10/28 — — — — — — 11/21 — -
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A A 1.73 1.73 1.73 0.31 0 0.61
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I. A &

1T

AV AN M S (Bursaphelenchus  xylophilus)& MAIA 2 74 AZbg 4y
< stuoln, FotAlet HotriEl7h, 11 A AL vsrF B
(Ichihara et al, 2000; Tan et al., 2005). &WFAA S5 AdHdo] vf-¢ 7
FALS Zd9d 2ufr-Fe J53 Aed 49 Fdol= 80%, oI5l =7t=
7 4] 100%7} IARMHAHER 52001). Yl AuFALATEe] FAEE
1988 F-4k w4kl A A AR ol wid s o] Frhete] 2014 T H
A =W 1470 Al - el d BRI e, F2 4l AEAGel HTHom 2
stRoy, HT S0 ARG Aoz FHL AL ATHAEA, 2014).
ayFALdSH dedol e UiFrERe &2UFEe &uS(pinus densiflora),
E(P. thunbergr), ZYUY5-(P. koraiensis)?} o™, AFY FFoze frivtayy
(P, rigida), B7VENTk 2 Y5~(P. rigida x P. taeda hybrid)7} ThHl’d™ S 2006).
a2UFALdETS Heol 7Idse AFerE 2UFRE Lo FAss ez 94
=2, MU, v, 5 HolWElrte EFFoa d#A JTHDwinell, 1997). 271
A 0.7~1.0mm, T3 0.8mm dlu 7ol A 9 —’F“ﬂ e oF 35¢ola At

0.6~
1007) W&ot} 1AMt AL = 25°ColA 4~5Y, 30°CollA= 3Yoly ALl
A

:__ 0151 1 Y R
olFoz Q17 I9FR] 8R1% Utk AUFANTH] FE W] M=
A3 A= FoAT 2UFALNTE Y vt AR ek 282 FAAA =
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)Tt F. 2006, AUHFANF] EF Y AEAT B Welgd shsH. BT
%)}

A3k 5. 2009 2UFANETE AEEAR AT S-Sk

£Y4 5. 2011 2UFANE) R M4 FRLA T

AEd, 293, 24, oA, H8F, AFE). 2001. GIset G EE °l &
& 2UFAAS A A G 71dAAeke) Al - F3E GREY. s H
st 2001 EAI St e =2 5149-52.

o]’dv, stAE. 2004 L7)H & aUFALS. wHAH A, A=, PP.104.
Ichihara, Y. Fukuda, K. Suzuki, K. 2000. Early Symptom Development and

Histological Changes Associated with Migration of Bursaaphelenchus
xylophilus in Seedling Tissues of Pinus Thunbergii. Plant Disease 84:675-680.
TAN Jia-Jin. YE Jian-Ren. WU Xiao-Qin. ZHU Yun-Feng. LI Yan. 2005. A
Studa on Disease Development and Early Diagnosis of Pine Wood
Nematode, Bursaphelenchus xylophilus, Infection of Japanese Black Pine.

Nematology 7:481-485.
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AF717E : 2016~2018A(3\d, 1A}
272 573G, A58, 2488, AEE

2UFA) A Z W (Pine wilt disease)< 19881 d F4F T+ FH4HS AFo= 74
of W=7 gitEoe] o]FREH I LU o] AZFHIAT LU o]
A mefo g o2 AAHW wEY 4 ol o HATE Adqow wWstHA

et Seth AUFAASTHE e WHA] AUFAA S (Bursaphelenchus  xylophilus) <
71 1mm Welely AAg 7 AA AT AUFALdSS At buisd

WEG HoE £UTel GRS WolEith 2UTAME

e

o
ETHstsa(Monochamus alternatus)7t Q125 4 of AUFAAS] U7 =
2 e st M7 S8 ReEiY STes FEH FEY o e W
st W& Algo Zeh A o B4 % sHoRE &uf o] ¢k 2
Fo g o ®m AW A HAE AEMo g Weta, 7Y E7]4 WS Bt
4 AJTH AF 5~8mme ¥ EE¥o| ¥HHE Zew & F U AHdE=E
7h mEAT HZde A2 ARxATE AAEHY AARGE s St ET)
=P g AdEE HeEE e7E flo] FosloR fth aAER HoA EF
A4 A(FFTH ¢ IAHE UF-E oA B3 dSAE Y 3 HdE 2o EF
<= AAss BH), WS FAE A8l 5~8del oErZE o



HzoolE FAE UFFASIAY 4~580] LZEJoAC|E JAE B #FT
o aus AT S RS ¢ s Wl g7 "W dWe] T2
sty vy A e dstr] Aside UFFARSE FAlE dxsts W ol
Atk WF-FARY] A9 1~3dd vy o] FEHE dFEst] A4S uFrE o
o= A AHelA & o] Ha, WA= A3 FFolA AT He A8
o8 FHEFY], WAAFE B 7] TS ol&ste] AT A E7]d 1%
dasts el Ak 1988 A LA o] F Ad 307 WAZ]YE Esta
2UFALdSHE Aoz St glo] AR RUEHF I GA] W] T2
ot

et & A7e 2UFAASTE Y WiATd Exdstead Helrt He 3
Fr(pine needle oil)E &3+ FQA F4F EfYS et AuUFALASFE wilF
28T A B FAAFAA FEIT AEIS F8&ete AU 23 2 olE
ZIftom Ao @ ANES 3 LUFALASE 1S A=E 2 AT

o {2l 3% (Brassica napus) : ¥TFIHIE, FHAXE= 3~4—%0ﬂ o] 7}x] ‘ol =
o TAtoll= 38~45% 71E°l ¥+ (15~25% 7+&

c FAFE SF E AASA =g, FEE, Ho*f’;kxﬂ, AAESR %7}111, 2] 3
A5 Z&

o TANA EEF Afre AVA, A FARFY AU 1A £8AE &8
o g 122 C, HITH 255 T, ©4&F 9o & A& A4 /4

A A (C9)
cwolle A Fa olEl =, gkl &8
A=A = F &0l E I (Pelargonium roseum) ] Aol (et

-Irr‘
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3. A+ &%
7h ol F(2015)2 f-EluEle] a2yl B e auFAdFel g
A 2 A9 EAE v AREYGCERE Y & WAHHEE ol &
of sttt vt AHEGNAM B2 9 32708 Bl s T 200 &
o 28} WA G AFALAS i B ALFEC] 90% oS
Atk BAHFE F AM210, SG16, YD116, YD315 w5 WA o] 7HE &9kor
YD116 #F+ EABEETZ, Je8 5 ZAE I Streptomyces atratusZ 54
H3th S. atratusZ2F-E 2 7HA] &4 EFAEC] 4HA Joew a8 T AEEA
<= 7FA & hydrazidomycin®} {AFgF hydrazine hydrateE ©]-&3}o AuUFA)4

fllo
o
o
=

Zo tigk AAF 24 AASAT 10 ppm FE9] hydrazine hydratew® 44
FAASl tste] 608%2 A AEE&e R

. ds3t 5(2014)2> ALY AT AT AT 18dA LuFAd Sl
g Ay Aol mA e FES ZAEH] fste] AT FAEHJAT A5
of AMAAY 2UFALSS AHSTT A, AHFTA Yot 2uFAdT o

2LE
=TT il

FEHAT. I FEAZFEL 19 374 FAEHN e, ARdAY A
Cg J

rot
>y
otk
B @ do ©
(0]

o e A9 20 AYY 75 a7 2 A2 YEEn. auFAAdSl
ojste] IARRE & Arizhe] 3784 olstel = B dsjFEA FelE A
T BT aHdAdollen, A & 2~3do] Ak EajEoA ZelH A5 5
AT T AT ABLAIAT. ABLAY AdSol 21T AFo AFTHFT =AM
<= W 27 AFES LAY ASH Zelrt gldled, HF 30d Foll FEU e
HFAE JNAE AR ALY AFe SHES ARG AT W3
o AR AdFe] AdTdoly FAA AL ST SEe ASl wet



W EQl EFdste4] ATes fAdsATh =3 of9 /‘}O’\]'(4><2><25m)LH°ﬂ

AAES AAEa A e fFEISAT JAAW duidlA oY Hajst

of EFddles 4SS FET A FAFNA o5 e Tﬂo}a

25 AR @0=60)3t] 2UHFALST BHEe AR A3 183%n=11)ATE &

“%}-‘éi & g AUFALS Biae 5,713U}El(24ﬂ1 4,533, A 13)°ﬂE}
bt 1

2UFAASF] fle SAE dF R AUFALTS HFsH olEs
gEsteE EFIstEAM=81)dA = 383%7F AUFANSTES RF{sda, &5
.]

dates T weg AF BAHSE 20,0839 (H O 128,700, # 4 56) AT
o] Fol ostH WEAY R 25%HA|, AsF 56% G A, bifenthrin 4% 3 HE
6] o] 98% 8k 10%gass ol&ate] uhFAld

=
2
Bgegatss) 5 B FFEYS Wga

ANFY EFFALAZL 27 5
ANEY ESRALA) £52 @ A7) 52 dAvsiad
SR (016 A%, AAAG] DAY FE AHYANA LHEAHFH

d I F 2UFALS 48%, A=
7188 AS 2% = YEst o, AAHASE 1343 & 2uFALS 58%, A=
71873 % 47% %2 YERR T ARE W 2uFAASe] ALV vl IF
Aol oMd A F 24 AGERE 5~50%°] AdZFo]l AEHALH, 1d0]



2 0~10% 2UFAAZo] AEHAT AHA S 970
2 30~40%, 13747 o= 5~20% A2UFALST A
ZHAS. AEAGH JAFAHY L2UFALFT AR gl o3 4= &
= 3 Ax AAEE AAZR =4 A
AAAHo] 39.9% HugsES HEPHOH, AAFTFES 6%E UHEA 3
o2 et AUFALAZTORE A I AA A TAES AR A
AFAGe 9o 41.7% = 7P 2L FAES BRYgon, oEF ¢l
TAES 11.1% 2.2 YeERgth AR H9LS 10€0] 393% =2 7MY =& JAES
Hon, o5 1~62L7HA= 125% 2 ZAENY. F A9 =5
A7A 70%7F AASHE AR ZAE AT
Ab A34(2015)2 AUFAATE e BAUHE GAEAEAY dd PAA
o AFPe A
20 AN

%*M@‘oﬂ CREL R MIL%L—% SRl
= &

d

5477W, AR 1,67570 2] A ZAA 2,60870°] 742 & FFE 2t &uF Al
Ao diste] AgaE APS oAtk A 29 2UF A Fol tiste 43
2+8-5 Sl= 5 Enterobacter hormaechei H19, Klebsiella pneumoniae H24,
Klebsiella pneumoniae H390, Bacillus megaterium C88, Enterobacter ludwigii
C119, Lactobacillus algidus K16-2, Leuconostoc gelidum K25-3, Enterobacter sp.
K45-3, Bacillus lichemiformis CH-19-3, Staphylococcus aureus KC4-JDcE &=
stk o] F AuF AdZFl diste] ZdEEo] M £ FF+ Bacillus
megaterium C88, Leuconostoc gelidum K25-3, Enterobacter sp. K45-30] 1t} 4

U Aol theted 23 8ol M T2 dFES 44 auF Al

AedE 2URE gaom 2UR AMFe AGEH d5e AAF A, a4
D AAF AR sFel AfAITE dehde AT 5 YA o] 2
AR AdF tete] 2% AL UEhE mAEE] aU¥ AMFL A
ofalm, £UF AdFo] 7dE 2Tl AfAee s Ao Jehgt



auFAdsd 184 dAl=d Ee fst fARE F8&ste] ok 1™ 2

o 2o 2% % AR HHL AX Bgzase FAstdn,

‘ B Lol High Purity ‘ Ozone Cracking

Oleic Acid o3l
Distillation &8 |
/ High boiled ReactfMixiure Dml:ﬂm
Rectification Pelargonic
‘ ) Acid Ericin
09 2 RARE BET APERg Az 33

Aep2dqke] A9 obg] 19 394 He npel o] ojm & ydolAe A
A e Ax AFA so= 2 Gl JAAHHS AHEHI AN & =1
FDA(Food and Drug Administration , ##9|%F=)9] 2F HEH AdA= AHE
JASHMZ (12CFR178. 1010b), FAEAF BEFA A8 JAFSHMZ (21CFR172.515), HE3F
USDA (United States Department of Agriculture, %)l Y 2 A4 AlH
3E FUtEd Y2EE FA(1990 section 5.14), EPA(Enviromental Protection
Agency, 7 Ho )9 ZeId s WA= (EPA-HQ-OPP-2010-0439) -5l A

& % gk
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% For fatty acid/salt and C8-C10 methyl esters, data gaps to address the
following aspects of the ecotoxicological risk assessment were identified: aquatic
organisms, bees, non-target arthropods, earthworms, soil microorganisms and

non-target plants. A low risk to birds, mammals and sewage treatment
organisms was concluded

.

- efsam

European Food Safety Authority EFSa Journnl ZO13:11¢1 03023

CONCLUSION ON PESTICIDE PEER REVIEW

Conclusion on the peer review of the pesticide risk assessment of the active
substance Fatty acids C7 to € 18! (approved under Regulation (EC) No
1107/2002 as Fatty acids C7 to C20)

Furopean Food Safety ,—\ullu)ril_v"

Euwropean Food Safety Aunthority (EFSAL. Panaa, Italy

0 3 A= T4 B2 SH(QAA) AR

o 2ol Hd Yo WlEaEiae BT AN, 2URAMFL o
2E Fo AR, 18 5)e SsE A8712L ol &l 2URAHFY
WA BARY HEE o] FoxA gt ole] Aekstel ARANE B B
AEA AL AE WAolth AT o] 2oz Am 4 2o doldith 5
M aTAREEe] ofstel WA Eo] tehbs AE oln] BA WRE 4
# o]Fol A WFAL AL} 3 HAYY] WEo] A Yol FYIE of
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34 73.3 84.8 79.0
49 73.5 87.7 81.7
54 82.1 90.1 86.7
64 84.6 91.4 88.2
74 85.0 922 89.0
84 89.1 925 90.9
9¢ 88.3 92.1 90.8
10¥ 81.5 90.1 86.8
11¢ 74.1 87.4 78.9
12¢ 71.7 77.4 74.2
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11€ 68.0 80.1 74.6
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1. 98

(22.3.1) ('86.1.7) oL BaeE
‘ AR5 I

UHAYY MX| | AHAHF O || AANHY OH wéuzgkfygi ghe i
( '39. 8.26) (‘69. 3. 20) ('89.6.9) ( '96. 9.19)

(MEzzHal

TOEAINA Egaxrz¢)+

&% ”
( ‘32.7.5)

O 2011. 5. 12 : 45 AE A A
O 2012. 1. 1 : A|AFSFEAAEHTEY B I -5
O 2012. 1. 10 : ‘SRR LA A& =9 - HA HA

2. 717(3H 1A A 119%)
| vaazaza]

|

R MEAAAY T MBS
Bl |y 8 s w sl & 2 |m a a

E | X = | E'H o
£t % I EY # = B o g 8
g g g |2 2 2 2 = g (2 1=
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3. 20 HA(B452)
(2017. 1. 6. EA, AL/ <)
o uk 3 il
T 8 Al A7|A | vl 2L
47 |58 | 67 | 79 |8F |98 | 47| 974
Al 54/52|1/1|3/3|12/12|16/18 | 6/6 | 4/0| 1/1 | 7/7 | 4/4
2 A |44/42|1/1|2/2| 9/9 |14/17 |4/3|4/0| 1/1 | 6/6 | 3/3
B % 9 3 |13/13|1/1|1/1| 2/3 | 4/7 |2/0|2/0 1/1
2FIATE [18/16 3/2 | 4/4 |1/1|1/0| 1/1 | 6/6 | 2/2
A B 113/13 1/1| 4/4 | 6/6 |1/2]1/0
kAT A (10/10 1/1| 3/3 | 2/1 |2/3 1/1 | 1/1
O. F_AAH ¥3
1. A4 s
o A & . 62% 16,715.66m
O E A :3198A 5,429,052’
- A w1438 A 256,531, Yok : 1062 A 5,019,194 m’
- A ;253 A 83,991, 71E} : 452 A 69,336m’
O AlFU e
(49 5, €A, m)
0 ,\]_
A E 62 16,715.66 32 12,214.99 30 4,500.67
2 Al 319 5,429,052 | 309 2,129,052 10 3,300,000
s 2 9 131 2,743,733 | 125 743,733 6 2,000,000
E
F o g 4 1,300,000 4 1,300,000
2 Ald E 58 619,461 58 619,461
A Ak % 24 40,589 24 40,589
7] EF | 102 725269 | 102 725,269
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2. /\l'é‘&lf%
O Add=a5d
T i i &
1 A/H FH | IFA oHIETA FEUE 386 / 743,733m
A QE/5  =[1993. 4. 5./ 2002. 9. 6.
B fF F FI|3107F(FE : 1L760F, =B : 1,347F)
SAANIAA | B, Al 5E(Reke 2 videa 3), WhSEAIE 46000m
T e A A BRAL Al £5007, 20 5
£ ABFEY 5714, 28 1714, 24 4714, T334 4400m,
AR A A A | FEERERIN0E), A EETH(1,720%), AFEE 5,802m’
A (A8l - Ad3), o= 15000m’
oo A A | HEAY &, A8 V4, 34 84, i3 S
O =94 E 54
T i 2l &
A A/ | AR HHdE F94H2 648-210(%+F) / 2,000,000
AN Q/%5  =|2011. 6. 15. / 2010. 12. 31.
B fF F F|1585F(AA 561, 24 1,024)
TAFFA A (1,395m), LAHE AR E-91(12,520m),
G| A EL(2,580m), AP 2= (1,800m), HIAFAFAY A (2,480m),
A A A A T EY(4,070m), AREA (2,580, &38H41E(2,810m),
TN EL260m), ZHEEY(850m), THFTEH(3,010m),
T S FREN1,195m) T
i<l
A o | EE}RSFE80M), A ok W& (131m),
AR -S| s o : 1A 3 2 :
RN | S EEE A (dkm), A4 (125m), L4A P <4(3,130m),
= | R AN E (553 )
A A A A A 24, F5U A
H oo Al A ARY T4, FAIEE 4, tial s 14
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T i u €

A A/E A AT AHAE S92 41227 9) / 1,300,000m’
A A/5  2]1993. 10. 30. / 1992. 11. 12
Sk A A | 2403 85(114), AYESFFIT 15(124)
NG - 2 | 558 1564, Avdd), 504, S84,
| Al a | FERE
ﬁ A % A 4| B0l 3712, oldolol 17
A A A HAME 34, 33 1014, S0 16714
A ol A A T2k 5433m°, WEA 1%, WA 2704, okFul A 907 &,
YA 15

m. 8 A+ A3
1. 20163 AT+ZA

d = ATA

1 2URANZY A% o2 EdEA 53)
(5235 A)30-08337895, S=U 2016.1.5)
2. 2UEAMEE wjfE £ E%(ﬂxm =3)
20169(184)  (==WE 2130-08337905, S22 2016.1.5)
- 58T 30 3 aywgdEy MAE A4 zg% % o) o] g
- 55&d 24 PRBE-Eh PEES IS 0 5 Ay
- = 74 (525 A)30-0833789%, 5= 2016.7.18)
- BuA 61
b AR S SN LRI WA 2o} 4 2
#5 KIOM_G15050 A1 &= g o] &
(Z4WE 10-2016-0137873, EU Y 2016.10. 21)
5. Ak FEE ol &% FHs AEY
(LS 10-2016-0180206, =AY 2016.12.27)




2 5/ 367

1. 20169 ATAHZAZ)
g4 = ATA

6. 4 Aol W2golA iR kekAl AlA (M, 2HErA])2
ehdxk gk _E_/\4(?‘5LQ]:7§ HAF3]A (Korean Herb. Med.

€]
Inf.) 2016;4(1):

7. Az 54 E *ﬂi‘rf—f}%ﬁ% AAE 3 =3k A=
Wi A= A
(EF B AT 50(5) pp.51-60, 2016)

8. CVM= °]&3 A d=1tdvt=ae &4us 7HAF4
AT (F=LEIA 105(1) 149-156, 2016)

9. Bt =g A Bl osEad Az st
(B34 E 5 A 3003) 376 385, 2016)

10. =ASSE A% 7l EFAQ F5ZF WaA v
7} (J. Korean Soc. People Plants Environ. Vol. 19 No. 2:
71-78, April 2016)

1. U8 rSd B2 dFNEE FERYPEY
(J. Korean Soc. People Plants Environ. Vol. 19 No. 3:
261-268, June 2016)

12. Landscapes of early successional stage in the urban forest:

Ecological Succession or Landscape Interset?. 5"
international eco summit (2016), France

1378 95 &4 39 =¥ AT A7 BRI
( THAEATY FEAT p

14. 2015 715413} ok AHAE
(ZETE5d 3527, p

15. 2016 AYAA 37 - EARAIE mUEE 9 BA A7 B4
( 53 Ea N =) p

EUIERAY FEAT, p. 7)
18. 2015'd AN PATRIA] (A4735) padd
(FFAELISEN S 76-6480091-000001-10)
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- YA

AFA ol g™ 5= 386)
-ﬂ%;E:%m
- GPS #3% : N35° 09" 30" E128° 17 "50”
2. N1 RES3
oA a2 HA = L5 Adas = Joo
. (C) (C) (C) (%) (mm)
2016 37.9 -13.2 13.8 82.1 1660.5
3. € V| A4EF AR
A= T e
1 2 3 4 5 6 7 8 9 10 11 12
JF2=(C) -14 16 81 106 17.9 220 266 274 21.3 155 6.6 1.2
FEEE(%) 709 645 67.6 70.7 785 87.9 89.3 86.9 86.7 84.0 79.7 725
2013 H2%(C) 134 185 24.7 251 340 31.7 343 379 31.8 274 228 144
HAALE(C) -13.1-11.7 -6.9 -2.9 3.7 120 196 188 9.6 1.3 -56-10.3
F4mm)  13.0 60.5 62.0 52.0152.0 128.0 165.5 141.0 72.0 77.0 715 2.0
JF2=(C) 0.2 35 80 127 180 21.2 245 237 205 143 8.1 04
HIEE(%)  66.8 71.0 73.6 726 740 86.1 90.3 929 89.9 858 84.1 70.2
2014 HL2%=(C) 155 23.6 24.1 27.8 346 31.9 36.1 336 315 258 20.9 13.3
HALE(C) -11.9 -7.1 -75 -1.1 1.7 145 173 149 11.1 21 -4.2 -96
7% (mm) 9.0 12.0113.0 89.5 50.0 58.5169.0 655.5 151.5 149.5 60.5 4.0
FHELE(C) 09 20 7.1 127 185 209 239 24.8 19.2 156 11.1 3.9
FH#EE(%) 624 615 57.7 69.6 60.2 714 759 90.0 90.2 86.8 90.9 82.3
2015 HAL%=(T) 7.8 89 145 189 254 26.1 284 369 29.8 250 215 154
AAL=(C) -50 -4.2 01 7.1 120 166 204 187 106 7.1 -25 -8.7
A mm)  29.8 41.1 94.5225.9 127.7 95.9 221.1 114.0 189.0 33.5 87.0 46.5
FHL=(C) -05 26 80 13.8 182 21.9 259 265 21.5 160 8.0 3.2
PHEEE%) 722 66.8 75.2 79.8 784 89.2 91.6 87.0 93.5 91.7 825 77.2
2016 AALLE(T) 155 16.8 235 269 31.8 322 355 379 31.3 294 21.1 19.1
AAL=(C) -13.2 -88 -9.3 29 51 104 190 149 108 28 -3.8 -7.5
Z2mm)  44.0 385 86.5239.5130.5 110.5 132.5 95.0 464.5 172.0 34.5 112.5
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