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ABSTRACT

Lactuca indica L., annual and biennial plant in Compositae, grows wildly in Korea. It
1s used variously of vegetable for wrapped rice or meat, cooked greens, kimchi and
pickle. In Korean medicine, It effects strengthening of stomach, sedation, urination,
sweating and so on. It has a bright future as health food. Therefore, we researched
the seedling, culture and usage technology development of Lactuca indica L. 'Seonhyang'
that were bred in 2007. The proposes of these research was the culture development
and spread of New cultivar Lactuca indica L. 'Seonhyang'.

These research were divided by two sections. First section was raising seedling and
cultivation technology development of Lactuca indica L. 'Seonhyang' and second section
was function and utilization technology development.

The results of first research section were followed as ;

Lactuca indica L. seeds were germinated after 2—3days all storage length treatments
and the more storage days rises and the more germination rate rises until 200
storage days. Specially, the germination rate was 76% high in 20C germination
temperature that used by seeds were storage for 200 days in 20°C storage temperature.
For germination rate improvement, low temperature (4°C) moisture treatments were
per 5 days terms from 5 days to 40 storage days. In 10 days treatment, the germination
rate was 83.7%, it was 90.7% in 20 days treatment. The proper plugtray for seedling
was 105 holes plugtray. The characters of seedling were good in 105 holes and 128
holes plugtray but were bad in 200 holes plugtray. In cultivation, the yield was best
691 kg/10a and the growth was excellent (plant height 30.4cm, leaf length 26.2cm,
leaf width 6.6cm, leaf number 24.0 ea/plant, stem width 8.7 mm) in 47 days after
planting 105 holes plugtray seedling. The proper seed number per plugtray cell was
3ea, the yield was best 1,281 kg/l10a and the growth was excellent (plant height
25.1cm, leaf length 11.8cm, leaf width 5.9cm, leaf number 58.4 ea/plant, stem width
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6.7 mm). We surveyed the proper harvest size for production, sale and consumer. The
size was about 1 cm(average 0.8mm) diameter and 25cm stems with leaves. The
proper planting distances of Lactuca indica L. 'Seonhyang' was sown in 105 cells
tray—pot on 4th March 2013 in greenhouse and raised for 45 days. Seedlings were
planted 10X10—30x40 cm (9 degrees) distances on 2nd May in the field contained
compost 2 ton and N:P:K=14:10:9 kg/10 a. We harvested stems with leaves in about
1 cm diameter, 25 cm length. The first harvest was 20th June, the second was 20th
July and the third was 19th August. The growth and yield per plant were best in first
harvest of 30X25 cm planting distance (leaf length 27.8 cm, leaf width 8.6 cm, stem
width 14.8 mm, chlorophyll SPAD 47.4, yield 236.1 g/plant) and total yield was 3,833
kg/10 a. In 1010 cm, leaf length 26.7 cm, leaf width 6.6 cm, stem width 9.3 mm,
chlorophyll SPAD 34.7 and yield 66.6 g/plant were low. But the total yield was 7,910
kg/10 a and it was twice compared with 30X25 cm. It was good for making pickle
and kimchi because stem slimmed in 10X10 cm. The yields decreased according to
harvesting time (4,662 kg/10 a in 1st, 2,520 kg/10 a in 2nd and, 728 kg/10 a in
3rd). We had to concern about the yield, qulity, illness and labor difficulty, so
20X15cm planting distance was proper. The proper harvest times were two per
planting. We could culture two times for one year could; First culture was 1% May
planting and 20" July harvesting, Second culture was 20 July planting and 20
October. The planting distance for seed was 30x40 cm(seed 38kg/10a), 20" April
planting time(41kg/10a) was proper. For vegetable and seed production at same
planting, we had to plant in 10 May, 20X15 cm planting distance and then harvested
in 20" June(2,167kg/10a). That bloomed in August and seeded in 20" September(28.4
kg/10a). The proper nitrogen fertilize method was 2.5 times of the land lettuce
test—fertilize volume, that yield was 4.2ton/10a. In high temperature and dry
condition, tip—burn was lower by 0.3% calcium phosphate monobasic monohydrate 3
times 10day term from 1% July. The high quality 176,100 seedling and seed 10.9kg
were spreaded in ‘Yeongwol and so on 10 city and gun, 33 farms.

Second section was function and utilization technology development of Lactuca indica
L. 'Seonhyang' and the results were followed as ; Potassium contents was high
626.4mg/100g. It was proper for heathy kimchi, 10mg/ml Ethanol extracts of ‘Seonhyang’
in June showed the highest DPPH radical scavenging activity(98.3%). a——Amylase
inhibitory. We made ZLactuca indica L. 'Seonhyang' kimchi and jjangachi recipe and the
recipes were informed in seoraksan kimchi and so on 5 company.

Post—harvest was cooling in 8 C for one day after harvesting and them we used 3,000
cc, 5,000 cc, 7,000 cc and 10,000 cc/m*day-atm OTR films in this research. Fresh

weight loss rate was less than 1.0% in all OTR films and storage temperatures. This




was lower in the low temperature. The change of oxygen and carbon dioxide contents in
packing show the normal trend. The more oxygen transmission rate rises, the more
oxygen contents rises. On the contrary to this, the carbon dioxide contents became low.
The more temperature rise, the less oxygen contents and the more carbon dioxide
contents became. Visual quality had the long storage times for sail in the low storage
temperature and the low oxygen transmission rate film. Following these results, it comes
to conclusion the suitable type of OTR film such as 3,000 cc and 5,000 cc for MA
storage of Lactuca indica L.‘Seonhyang’ and storage time was 40 days in 2T and 20
days in 8C. We determinated the maturement time of kimchi of Zactuca indica
L.'Seonhyang’ according to storage temperature. After 17days in 17T, the acid
content(%) became 0.4%. this time was the maturement time and the acid content was
lower 0.8% for 49 days. In 8T, the acid contents was 0.4~0.8% in storage 4~14days
and that tast was good. In 24C, after 2days the acid contents was high(0.84%). We had

to storage that low temperature.
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= 39 %—% Egolag 3stal, 59 &
(2014.5.7.) EFol A&AZ 20x15cm=Z AAATh. ZEAs Fa3LdEd A1J2HS
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AR g FUAES AAE ol&sden, UHA EAANRE FE83 AlRE
5 WEANLSAZ7)(TIJHP—-1003, Joogang Precision, Daegu, Korea)Z o]&35}
B8t Adx £299 Alm 20gd FEFEWA =, TS 200mLE F7Fete] AFellA
Z<a FZ(24h, 23))stPT. FEEL rotary vacuum evaporator(N—21NS, EYELA,
Tokyo, Japan)Z £73] w53 thg X2 E S/FF 10mLE MH7iste] &8A171 & 52
7Az7](PVTFD 10R, Ilshin Co., Ltd., Yangju, Korea)Z &2 zx3d4 —20°CY Wi
HASAA AlFAFTE AHESATH(Kwon et al., 2008). YWAES FE(%), 29 (%),
ZA (%), 3&E 52 AOACE REEHMOE EHSHAT(AOAC,, 2000). F714EL &
A B H (Park et al.,, 2011)°] @&} =FF 100mlE A L3t inductively coupled plasma
spectrometer(Integra XL, Gbcscientific equipment, Victoria, Australia)® 24331, 2l
(P)& molybdenum blue &3F=H & UV-—visible spectrometer(HP 8453E, Hewlett Packard
Co., Palo Alto, CA, USA)E 470nmolA Bl Aot & ZgdE %L Singleton
5 (Singleton et al.,, 1999)e] WHo g2 F ZRol= &L Zhishen 5 (Zhishen et
al., 1999)¢] W ks FRFaArk. Fist &4 A7) $8te] DPPH radical &4
273 (Blois, 1958)3 ABTS radical Aa] &45%s ZAIAH. dAxE oA a3 H2A
< FHHMCF-AZE, AHEKATOIDAE, AP AHDU-145) A X, th7d(HT-29) A £,
F(HepG2) A X5 b= MEF P02 RE EFwol wjdstHA] AP AL&stATH Hl
FE M EZE 96 well plated] 1Xx10° cells/well7t 22 100uLR B33t 37ColA CO,
incubatorol| A 48A]17F v F3tdth WX S A AZ ¥, serum free BiX] 90uLE ¥ 7 &%
HE ZA3 A|ES 10pLy BEF39o™, 37CoA CO; incubatoroll A 24417+ wj k3t
o 7)ol 3—(4,5—dimethylthiazol—2—yl)—2,5—diphenylterazoliumbromide (MTT)&% 20pLE
A7rete] FLE 24 4AIF o wigetAnt o] W AAdE formazan 23S DMSOe =
oA ELISA readerZ 570nmolA FF=E SA3FA T Nitric oxide(NO) AAdHF 2 AEH
A 2R AN EFL3Y(Seoul, Korea)ol| A FEoFuke RAW264.7 A EF(mouse macrophage
cell line)E ol&3te SAsIATE NO AAZF SHS s RAW264.7 AZFE 96 well
plateo] 1x10° cells/well®] F=E ¥3F3to] 37°C, 5% CO, incubatoroll A 24417+ &<t Hj
Ferad. Fasmr] =, s FEEL AT T 100ug/mlE Ao FEEE F
ZE 20puL¢t 100ng/mL9Y lipopolysaccharide (LPS) 2uLE A XEuF welld] H7}3led 37°C,
5% CO: incubatoro| A 24A|1ZF vl vk & A5 100uLe} FL3F 49 Griess
reagentE F7}3le] ALoA] 15E7F wFE-Al7] & microplate reader (UVM-—340, ASYS
Hitech GmbH)E ©]&3&t 570nmolAx FRE=E AR HE2F+= 10pug/ml =8

O
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LPSwHt % 20uL A st A3 E AEE AFEIIGT. M EZE AL NO+= sodium nitrate
HE g Aste] AbEtRon, SHE FFE ¢ XTI ddste] A4E NO
o]:— At dh(Park et al, 2011). AEEA 4L RAW264.7 AZFE 1x10°
cells/well2 96 well plateo] &F3}] uvje = S HE =7} 100
ng/mL7b EE=5 A este] 37°ColA 24417 widatdnt. 24417t & 3—(4,5—dimethylthiazol
o
=

o m{m

&

3—

—2—yl)—2,5—diphenylterazoliumbromide(MTT) 8N-& H7}ste] FTL3 wjdZzAA 4
AZE Fob kst o2 AP formazan ZAAS DMSO
(UVM~—340, ASYS Hitech GmbH)E o] &3] 570nmelA FZ=E Stk A E
AEES AEE APSHA &2 gx7d dulst A ATy FIFEZ BASAT. 3T
%84 HAA (a—amylase AH&4H) S FnEmW 7] FZE 50pLel human 719 1.2U0/mL «
—amylase 50uL, 0.2M potassium phosphate buffer(KPB, pH 6.8) 50uLE &3%3}le 37°C
A 108-7r preincubation 3+ & 0.5% starchS 100ul 7}l 37°ColA 587F wr-&AA
o). wkgdHo] 48mM DNS(3,5—dinitrosalicylic acid and 30% sodium potassium tartrate in
0.5M NaOH) ®HAfAjeks 250ul ¥ar 100°CellA 10%F o] AIA F13] FAA 7t
I 5 gkgde 3uEe] ES ik & wHbkske] spectrophotometer (DU—730, Beckman
Coulter, Brea, CA, USA) 540nmoA &FE=E =Hsld A=E ALFESH Lim et al.,
2005).

o] A microplate reader
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AT 58 AR pH, F4E S-S ARVIZPEE AR 7t 50ge SRS 250ml
2 HE3 F A=EME 3027 B 2&5AANEE(24,000Xg, 4T, 20min)E AAI S}
Atk o]F Ar=dS 7Heted 3 (Whatman filter paper No. 2)3Fa 1 o8-S F3le] pHeH
AT E 2A39Y. pHeE AFAA 20mlE #HsF pH meter(SevenEasy, mettler toledo,
Swiss)Z AH ZAsth e AF 10mlE Het] 0.1% A=zZ2al AN 7t
&tal 0.1N NaOHE<H o2 pH 8.30] & wj7tA] 24sto] &vld NaOHE R &BlgS
Sk & lactic acid(%,w/w)Z ZAFsle] LA ST

NaOH AR #(ml)>xF><0.009
Alg ok

x 100

A== 307 st a&5AAE2(24,000%<g, 4c 20m1n)

AAF}, o] AEAS 7Hetod ¥ (Whatman filter paper No.2)dtal 1 ox
g 3T A (Refractometer,ATAGO,Japan)S A}&3ste] °Brix &# gk} =
T =ZAA (Salinity Refractometer, ECLIPS, England)Z& ©]-&3%}a] 53] dh&E —f—?j 3}
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saline & M-S 7}5t] stomacher(Bagmixer®400.Interscience,France)2 187+ 743 A
2o AgHNS ImL FH3FH ImLe EFH 0.85% salinefdoz WA AT A|d &
ImL ¢ 2+ @AY ImLE 3M Petrifilm (PetrifilmTM plate,3M Co.,USA)d HF
o}, 35+1TCoA 24~48A17F Bl UAIZ] ¥ Colonyformingunit(CFC/g) 2.2 FEA|dIT}H &
AHFE 0.002% Bromo purple blueZ} 37} Lactobacilli MRS agar (Difco, USA)E ©]
3l 30°CoNA] 48A17F vl k3l spread plate methodl & =A3ch @R 4= YM(Difco,
USA)E ©o]&3te] 25CalA 48A1ZF vl 3t spread plate methodo.Z S 3}t

A

o ﬁqo o 12 P

(A8 3) FasSm7IE o] &8 AIAF AL

Fuswr|E 8 AAAFS WEV] Astd B AxHEd AFS NEsAT Al
3 98, e, FdHE, 54, AFEs SAE JIgsgen, AFTgE HY Ax
3 A, 2AANES AIAFY AF 7IZPE pH, Ak, Bk, 9% 52 44 AY
Ue} e wyos E/\}é}?ir/}. Suswr|2 BE AXY FolHe 10Moz FAH
focus groupel oJal A5 A umb 3w, ZAZF AREAQl V|SE F9 & tiste] 93
AR (¢ Fo 0 94, EEOlE‘r 54, Wl¢- A ¥t 1 13)o2 BFHAE AL

v, dubgEa e @A A9 ke ge g st

o] EALe {13 o] 7] = |
FE&5 A3 Y8t ") ¢F 200g€ R 2, 8, 24T 1 T ?ﬂ’f}/\]ﬂ(hr) 2
2 FA(ke) & o)AtgEls kS }od (Checkmate, PBI, Denmark) AlAFstgth. MAP

[} %—zé‘
of Age AFe=e OTR &S Adetaa fauswr] “[A3F e +8 F 2443 &<t
8CANA dulst & A3 AY. EFANE= EEo] #3|X &= PP (Polypropylene) W
E3%7k 3,000ce, 5,000cc/m®day-atmo® ZH3
OTR (oxygen transmission rate) E(HFEZALA(F), 15 x 40cm, Sonh et al., 2007)%
Auk PP (Polypropylene) 50 ¥ &, PE(polyethylene) 50, 100 BE, C36 AAAE 25 X
FAE AHEste] A"V dd st 2T Eg 7]E i’%%%i Al A= A= 9,
olg Wy BE(C38)% F7|+H9] %‘\t 5 Zdtay AAE AMRSte SasEmrE £
Aatgch T A EAF 200 A== oF 8~9§_7]7} AFEE T T 3 ARLE
8, 24T, RH 80%£5%2] Z 7oA 46‘”7 AstAaL, HAY dF TRE golry] fa A
T AAT FAaEHN 2 Y olitEE A, A ]%Eﬂ 7k FE WSS ZAFSFATH o)Ak
etk @ AA FEE infrared sensor (Checkmate, PBI, Denmark)E AFE3Gom, gz
E% ¥ Gas chromatography (GC—2010, Shimadzu, Japan)E A}g3dte] ZA 39t (Park et
al., 2000). 2J#F FHL 599 £HHE o 93 FFHIE ZABIAEE 0FH 974X
THOE sttt FHY TuS M £ AHE 9H, =2 HHE TH, FEAZl 1A
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A, 28w 14 a8a Fojsto

= 25 Fon, EAEAL Microsoft Excel
2007 program< ]%—’3} ‘1} FA3 AA7|70] 29w AAEHR7) 5= PP (Polypropylene)
g2 ALEFNT 3,000cc, 5,000cc, 7,000cc, 2213 10,000cc/m*day-atmz T A&
ststod AJES AASEAT. 2FEES A7 15 X 40cm o Z7|E ARESHATH

(A& 5) Fasmry] 713F sALEE 54717 79
*

2 de AU HA3T 5HU SdAEATE AP AY XA FPsiHen, B
AT s avlARrE] E4A o8 & F J=F YuEwr] MY & &3 70} 7+
AAd EEF FEAS AGVIN F A A A 22 2 AY VIbE FE 5E4S F
B[Rt Aol AFSE GuEwmy] HF e FA=FTH7IED AT AP EFNA
2015 69 A 7S ASE AMEER o, AX 9} AL AAATFAA HASET}
=2 FAPE AL AZLEE 1, 8, 24T, 3097 AAsHA, ZAES] e,

sz AA 7EF FEA Ut T Z JHEFFe FHo] AdtHEE d4e] vEhy
ol aRHo =z Ao3y] 9t UJA FHE Y5t FEAHAE PAANAM FAT, FH, &
B 5 AASA o] & »A AR st de 5 AL #7014 HA A A
TFKCGW24M16-3), AZHA A4 FE25, vgvlyy du) 4 F25, vy
FEFEES 474 192 NgUUREY 228 0.1% F7kste] gx9 24 Ax pH, fA
T &F T F2E ARG =AY 2 8 S AFE Ueok A o L
Hoz B39t

<AIAFFHA : FuEw7) AF FF9 S5 R Al Ad>
(N 1) Sasm7] ‘A dopde 79

Gasw 7] AR ARGV 2 AFTol mE ol e AR VTt d#Eglel BF
2-3%9 ZF wolrt AlFEJ oW, AF AF(2012.12.14) 10¥ & LxWE —18C 46.7%,
—4C 38.3%, 4T 38.0% oo™, A& 100¥ol= -18T 45.3%, —4C 45.0%, 4T
51.0%, 20C 57.3 2 Thx Z71stgen, AF 200¥dE -18C 51.3%, —4°C 60.3%,
4C 69.7%, 20C 76.0%=Z F7lstAth. 53], AF 2% 20T =244 200¢ B= A3}
o E Wolgo] 762 thE A AR Hlst 7Y E=A e A Fo] Thed AL
2 A=A



- -
a0 - 15°C WOlE = 20°C
70 - 80
60 -
£ 55 = 60
ol om
o= a0 =
U . 40 -
30 -
20 4 20
10
o+ o ! ! ! !

= 10 15 20 25 30 35 40
%xrx-lé.aicc HMEsEMEl g2
a9 1 Gasmy] A A% 2 2N a9 2. A2ga A7IkbE Sasm7]
aro}-g- A Hole

sAZARD: 2012, 12,14, 32D 7.15(A% 20090)  +HFLE4T, WolLE 20T
HhoAl: 7.17(2), ZAFY ¢ 7.19(4)

—18-20T ¢ B2 £xolA 20043t AFE FAE Wolex g thaA so] Wol g =
Ape AN 1) dolee 20T A3 B2 20-25C LFol|A] oAz o}
]_

-3 Su &
&) 75-76%= 71 Fo} A Dol = 20-25TQ Aoz Yelyth oA Axz =
A} AR AT} dopite] ez A 76%2] WolsS UElyou UliE §H5
ANe 80% o] e wolg FFgo] Fasith o]E 9ty 22U A A EE2 A ES)
A-&ste] AESY] sl AL F& A T FTAY HolA9p wolgo] EE Ao 9l
s e}
=]

ok o]l &8st sy HE FAE FEAEE 4T Ao AFSIAY. ALEFE
HYE 59 FHE 5d 7HH0 7 20T Wol2ToA] ol FASE Ay 109 AH2A] &
ols 84%E =718t on, 209 Ao Wolgo] 91%=E AA FAEHJH(ZH 2).

(AE 2) Fasw7] ‘A dFFAL A% 745 SEIE

* 1. FuEwy) A ZYaEY] A)E EaF FA}

EHIEY 0| UEIME: EPS) o= g FEH 44
3) (0~5) (cm) (cm) (cm) (mm) (mm)
72 4.3+1.49 15.4+1.21 2.54+0.25 14.1+4.21 0.340.07 1.340.31
105 4.541.80 16.4+0.96  2.440.24 16.2+5.13 0.240.02 1.5+0.36
128 4.740.46 15.840.79  2.4+0.15 16.7+£5.69 0.3%0.05 1.4+0.34
162 4.540.92 17.1£1.21 2.3+0.19 13.1+4.85 0.340.03 1.3+0.33
200 4.541.50 11.942.03  2.0+0.17 10.743.38 0.340.05 0.840.15

ALEpS g 2 3 BE 4 ES 5 owS ES
E 0 2013, 3.12, A} @ 4.24

2 WFEEE 98 gusuy] AP 7
o E

o Al
A% AARY J1ge] Basith A2 AuE AR AA ABES Fo0
st glo] s = ] 5
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Tl R3] 439 § BAAS AR 23 105-128F 4 &Ko) Fodte] MEIHA=E
4.5-4.7, 2% 16cm, FF 2.4cm, # 670/7, %47 1.4-1.5mm 2 Fgkoh ¥4, 7239
gx Aa7)7 & EE%:LEH]OH + A% 771]7} 0.3mmZ ti FAL GEE 2.5 cmE o}
& Fokouh MIEFAAETE 4.3 0= tha St
200% FelaEH A FHS A MEFAIEE Fouh, 2% 11.9cm, §F 2.0cm,
D

FT 10.770/F 2 ta AFo] AxstATH(E

(72 105, 128, 162, 2002) (200, 162, 128, 105, 722
¥ 3, ZEaEdYoE E44E 19 4, T aEHoE H4F

X 2. guEm7] ‘AF SBEEH IvE S

seaEdol 4% 28 9% @2 @s  +Ees 9= 23 gEAs
(3) (kg/10a) (cm) (cm) (cm) (cm) (/%) (mm) (mm) (SPAD)
72 6464125 30.3+3.7 26.9+1.3 6.4+0.8 25.3£1.3 2.8+0.9 0.240.0 84405 36.0+3.4

105 691£178 30.4+£4.4 26.2£1.9 6.6£0.4 24.0+£0.9 3.2£0.8 0.2£0.0 8.7+0.3 33.8%£3.4
128 579%156 24.3%£6.5 23.545.8 5.4£1.2 23.3£3.0 3.7£24 0.220.0 8.2+0.9 34.9%£2.7
162 527195 24.1+4.0 23.9£1.5 5.8%1.3 22.7£3.4 3.4#£14 0.24£0.0 8.5%1.2 39.1+3.8
200 445165 20.8£7.4 20.4£1.3 4.9£1.4 20.9+6.5 2.1£0.9 0.24£0.0 7.2+0.9 37.4£2.1

‘g2 5.3, 2AF6.20

Fek 3719 EEH oA SEHE BE AE E4 AA(2013.6.20)3t A5 F
Fe ZARE A3 2) 1053 FYIEH XA SHI BHE A 479 §F S| 691kg/10a=
7 E9to] ASE A 30.4cm, ¥ 26.2cm, FF 6.6cm, FF 24.070/F, AR 8.7mm=E
Fo}l 1052 Ze|2Edel7t fusmy] ‘A SHA A4 vzt ddE Ao

i 3 Fasmr] AY SHIEHC)T dFHTE A5

gL
oEEs e =% =k e =i 43
(8 (kg/10a) (cm) (cm) (cm) (cm) (mm)
1 671+154 25284579  8.80+£1.79  5.54+1.40  34.80+9.63  6.18+1.06
2 1,0324254 24974293 10.40+£1.66  6.66+£0.88  52.00%4.95  5.90+0.74
3 1,2814358  25.16+3.34  11.84+2.04  5.92+0.83 58.40+11.46 6.73+£1.06
‘BF 1 6.2, 106% SHEH], A4 1 7.17, 20xX20cm, FAF B F£3 1 8.23(FF F 379)




T A FYIaEF ol FA gFA] AT
H1EH ol 77 1, 2, 3HY BF SEI} F X
ZHIEGolo 3¥H IFote SH 6
25.1cm, 9% 11.8cm, YZ 5.9cm, G5 58.4 M/F, A7 6.7mm=E ZUYHE 3).

(NE 3) ZAR ANE AT F3EE FY AYA 79
54 =

HZ FF ATY #FAas =¥IE =F5YS Zole Auivlie Aol dad dAot 5
3], 71&9] SGasmr] 3 BHer ¥ JdY 349 F§ B2 =yl e "En. o
g MR Qs 719 S AW 2U)A) fEEe S A &stax sk g
b= A7 2715 AAsH] fEiA A AR A detanizte] 7SR E XA
o FEEAAE A FE5E ARH R she S SE4 dRY 2w AEVIES
E7] A 2ol 25cm, 72 0.8cm HE FA £ 9= Skgo® dWrF oz Fut
= Atke] EurkE 6.20~7.1078° & Brhal shlth Y, dRIRHIANY VR E EAMS
At AAAFL A & =AW, FY, ATEHAY 5 F 2789 VSRS 2AEIA

6~9mm, Z0| 25cm
10~12mm, Z 0| 35cm
15~17mm, Z0| 45cm

N
ol

ol AbEE AlBe 3 29 ko, seiAd Hdeke 474 6~9mm, Zo] 25cm
ARG 22 Ate]l=2E AFSATHIH 6). o= S =] FEZIET

Lo
N,
rh

£,000 . .
4
7,000 8332 16
WOt 2 WX 4 o
6,000 - "
60
F s.000 50 12
= 3,304b E E
S 2000 - S 40 A 0 E
= 1 -
{ 2 0
¢ 3.000 1,969¢ 30 s
2000 20 | o
1,000 10 2
0 : . 0 o
30 35 45

30 35 45
1R =8 =2 ()
1XF 8 20 B())

a9 7. 13 £ LedeE Y a9 8. 12 8 2eded 24 2 AF

A2 0 7.24, 20<15cm, DMRT at 5%
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He V|awrt w2 =7)(Z0] 25cm, A7 6~9cm)E

< TE37] st} o] e AR =
Zte] Zo| 25emz FElo] FERE

134mmz $E3] & vl 13} 8k A

Zeh= Zlo] 12k, 2aF 8Fo] BF F7HE o] T 6,323kg/10a2 FJ}HH(IH 7, 2H 8

A AAADY 2 AY 7S st AEY A % 32

~—

NeF F2o A2 489 T Z7)Z0] 25cmE Yo Eolde AEISl T AE A
stk olwl, =& oF 39.5-52.1cmE AXAER ti zolrl U E
10X10cm=z E43 A9 2Ao] 52.1cm=Z 7FF =A A5yt GA&AL 26.7cm= 24.3—27.8cm
I oE Aol Bla) A2 Ho] ol feH, §FE 6.6cm, FFE 26.7F/F, AT
11.3%/%F, @= 4.8 °Brix, %, @57 0.2mm, 27 9.3mm, YZ4F 34.72 7} U
AAA o= 74 D2Ae 10x10ecmZ A AS Ao AFo] 7 A &t w2, 7H
AEo] =& AAAZE 30x25cmollA 2F 45.5cm, @ 27.8cm, ¥F 8.6cm, FF 64.8
N/F, 2954 35.370/F, B% 5.6°Brix%, @54 0.3mm, A7 14.8mm, G243 47.4
Aol 71 F& A0 E vEyt AAAZ £ o W™ 30x<30cm, 30<40cm ol A
= Z%o] 30x25cm A ATt Mgt Aol Z+zt 39.5cm, 42.0cmE thA Agtom, g,
FF, dF Sl ANeH, B, G574, BA, 5L FFE A Zolrt UA dsith 4u
sW7l= opBol o] 2mE AA At 2FE WOl AXAYT Wess BFo] Fof
2 Zolgta st oyt 26cm HEFE 7IHCE O He AXAYA AAsAS B A
o] thax AxA= 2HE EJth AP AKS AT 30x25cme] AA AT} 7P &
ko] HAT SHARE, G r|E Aiste w7 4R e GHAT FF
Aot Azto] £ B3 el vt F8sle Zlo] ofdzt F7]9
| &7 7l Aol &HIAZE AXY ZolH

2%, 9%, 979 A7t 7R Aol Ag3 A4 A e
A

o

r

¢
He

ot obd Aol M AnIATE 4 AEshe 7] Aozt
25em, &71470°] 0.8em= 7Hg 22 A7]5 AZatglnh ol A4dohd A&e] /M Ax
e 10x10em AAARZ A Be7k 2uAet FE9A 5o AEd FAd Folin

30 F 7. 229 2x &5 3 AHE EW 1A 7 o

9} e AL ®HAPth FF FFHo] 10x10cm B AAF AL 36.0g2 7HF FPowH,

= & FJH & 5= 22 5 30 F<1 8. 1990 3% Fgs

Gaswrle] izt Jele Al7IE AAAT] HHA FEFE el 345
s

=7 = Fo] 8.1~16.3g &2 YA 1248} 234 F&A 7)o Hlsle] FHEA 3t
4% s & g AT 53], Sl 7P FUE 30x25em M= 11.3g0 % 13 &%
oA 4.7%, 224 & 6.9% Hel HA @ken, B0l 5.3~7.2mm=E SH FEHAY] B

2717b AAA FAol YRt o8, Are b ANS A% F9HY =
HEAATL BoAA R, ool FANA SolABE 23 53 F )




2¢ BE AAs] oA AstE o] 2L FA 449 B £UL A 5 AL Aol
3 Besg | olfx ¥ FuSuws] AF A AY Lol U Agel Fr=
Bad Rog Yzt AT,

=
WA =Y R e ZES g Z4  @=4 ST
(cm) (cm) (cm) (cm) (B/ZF)  (Brix, %) (mm) (SPAD) (9/ZF)

1010 52.1%£11.5 26.7+£0.4 6.6£0.6 26.7£7.0 4.8£0.1 9.3£0.3 34.7£4.2 66.6%£19.5
10Xx15 49.4%£2.2 26.1£25 7.221.0 36.0£6.9 5.4£0.1 11.3£0.4 38.5%£1.3 102.0£24.8
2015 43.0+4.0 25.0£2.2 7.6+0.7 37.1+44 51+0.2 11.4%+1.7 42.1+3.0 108.0%£28.1
2020 42.1%£5.2 23.8%t14 7.1%£0.8 35.6%£8.8 5.6%+0.0 12.4%x2.0 38.2+3.5 94.6%£33.2
20X25 43.44£3.4 24.3x1.7 7.240.4 40.4%£50 5.6%£0.2 12.2+0.1 37.4%£51 116.9£13.0
30X20 45.8£7.4 257+3.8 7.6%£1.5 52.7+9.7 5.8%0.5 12.2+25 39.9%5.6 159.3£88.9
30X25 45.5%5.8 27.8.£2.2 8.6x1.0 64.8£3.4 5.6%+0.3 14.8£0.6 47.4%£7.5 236.1£81.9
30x30 39.5+£3.2 26.1+1.2 8.3£0.6 53.5%£9.3 5.4%0.1 154%29 49.1+9.4 152.7£13.2
30x40 42.0+0.5 25.9 £0.7 7.8+0.5 62.0x13.4 5.6%+1.2 13.0£0.7 46.5+5.8 183.4%37.1

*J2)(2014. 5. 2), 12} & 2 AFFAH2014. 6. 20).

£ 5. gasumr] A AARE 22k A A5
PESPE] ey =Py papes He HEH a4 H2A S
(cm) (cm) (cm) (cm) &/F) (mm) (mm) (SPAD) (o/F)
10x10 32.2%1.5 11.9£3.2 6.3£4.7 28.9£8.7 0.1£0.0 4.0£0.3 30.1£3.8 36.0%£13.2
10x15 31.44 5.6 124434 4.3+0.5 32.146.7 0.240.0 4.240.2 31.2+1.1 38.0%6.0
2015 34.0%£1.5 12.5%1.1 5.0£0.7 42.3+x1.6 0.2+0.0 4.8+0.6 34.9+24 52.2+3.7
20%20 36.4%+0.1 15.5+0.6 5.140.8 50.5+4.1 0.1£0.0 5.440.7 34.6%3.1 74.6+4.7
20%25  38.247.0 13.6+£3.0 5.3%+1.0 64.948.1 0.240.1 57+1.3 32.0£1.0 95.14+34.9
3020 40.9£3.7 15.5%1.8 5.6%£0.5 71.9+11.2 0.1£0.0 5.840.9 32.748.1 102.4#+13.1
30%25 434444 16.0£2.7 59404 122.9427.9 0.240.0 5.5+0.5 34.3+2.6 163.3+30.2
30X30 45.5+3.4 17.242.1 5.940.2 85.6%47.2 0.2+0.0 7.4%+1.6 36.4%+3.6 158.7+£63.5
30x40 43.742.4 15.3%£2.2 6.1£0.5 94.7£18.3 0.240.1 6.6+£1.0 36.4+2.7 155.1£22.6

«J21(2014. 5. 2), 2% 8 2 AFZAH2014. 7. 22).

E 6 gmEw] A AAADE 33 £ AF

XA Az =k = 33 =g
(cm) (cm) (cm) (mm) (9/F)
10X%10 17.5x2.1 6.8+1.5 6.1£0.5 10.4%1.8
10x15 15.4+1.4 5.140.6 5.3+0.6 8.3+1.9
20%15 16.0£1.7 6.7+1.5 5.6£0.9 8.1+2.3
20%20 18.2£1.0 7.81+0.6 6.410.5 11.1+1.2
20%25 17.940.2 6.8+1.1 5.9+0.3 9.840.4
30%20 17.0£1.3 5.4+0.4 6.1£0.6 9.0+1.4
30%25 18.1+0.7 6.2+1.6 6.410.6 11.3%£2.5
3030 19.241.0 7.241.0 7.140.4 13.8+1.9
30x40 20.1+1.6 8.7%0.8 7.210.6 16.3+4.0

*A21(2014. 5. 2), 33} 438 = AF]FAH2014. 8. 19).
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Zy FEAVE FF D ASES BH 2 S 10x10cmol A 7FE A 9lal, 30X25cmell
A 7L gsten, ASE 22 AT BHYh AT, A SHdA Bd ZEH 7}
Hol w71 % A& ¢

AA7F e ARG Ar2 duAT B2 FRFS He A Y
oAl Weltt. 11 1M H¥ 99wl 10a B F 7L 10x<10cmo A 7,910kg 2
2 7 gken, 1 ool 10x15cmelA 6,920kge 2 Btk WAE s A A&
Cha Azl A A vk 433*81 Z717F lemv|Rte2 7hsolA A3t Fa1, gty F2 4719
oz Hotx FEI FEHAE HAA AT bRl o] &=Ho] & duks AYikste] 2
ggoz xﬂww; 1%@_ 73%011% 30x25cmO.E AE o] AE
Me 7hed 94 Afske Aol #2 Aoz AdEg]
o wet XM ?4% a4 5@_3}% Z°] %J%Mi *ﬁﬁﬂ“u}. %61, Ao 2ol
]

u{u

=

7. G ewz] 2717 Au 2

7% | 38 | a8 | su | ew | 7u | s§ | ow | 10w |
IEIEEIEE.I%PIqEIEIHEIEEI
=7 e -

2371 ° o R 2
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t} o]&) o}\ﬁ A3 xﬂé}ﬂa}fﬂ 20X15cm
B

o] 410.7 /-ri 7 E%ke ., 10X10cmol A

o
ZA}8E A3 A A AT 30x25cm°ﬂ/\1 %—%
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(A1 4) Saswr) ‘A3 AFALL FREAA &9

® 7. Gasmy) A ZAAE S 2 T (FF)

RIGTIE T R -V T PN PP
(%) (cm) (cm) (mm) (SPAD) (kg) (Brix,%) (H) (kg/10a)
4 44.6+6.57 21.6+3.94 10.840.67 37.4%3.91 5.9+1.25 4.0+2.06 3 3,952
5 43.045.13 22.841.77 7.940.83 34.5+4.52 6.3+£0.56 2.240.25 3 4,652
6 29.442.34 20.942.74 7.941.37 37.1%4.33 6.4%1.46 3.4%+0.51 2 2,861
7 37.6%£2.94 24.8+2.94 85+0.88 42.3£4.24 7.2%+1.03 5.4%0.26 2 4,823
8 42.544.59 23.9%2.89 9.1+1.62 42.5%5.24 6.4%0.71 7.2+0.68 2 2,882

g4 459 F 1A £, 13 5 30d

FAA g4

& 22 gk 22k 2 30

¥ 33 8, 3EE 13 £ 24}

< 9slA 4€ XE ¥ 71A w¥ AHASHT

BAtole 23] 7AW Jhsek At
Z74e 59 AAA] 43.0cm
9.7cm & YA AAE A

= 49 FAA 4%01A 5€

74 Z“‘Al 5.4%, 88 A2

%)
Sk SEEE ozt

*SP%?\O\% Ol—wl A
AAA] 4,652kg/10aZ 7HE EROH(F 7),
74, 89 XA 9% 23.9~248cm, GF
= 42.3 SPADE v EUUh
202 Yoo 69 AHAA 3492 T Z=7}5td
Al T.2%2 S7FERith o= 8 A9 459 3 99

& g AJTHE 7).

A

&
8.8~
T

[\

o
73

(kg/10a)

SR
(mm)

33

(mm)

HEASHE

" (sPaD)

|:|0II

470+£128 19.1£4.2 15.2+24
487+145 20.8+3.0 15.5+0.4
529+125 21.844.7 15.2%0.7
4971134 25.24£3.9 15.9%+1.8
477+156 26.4£5.3 15.0+0.9

4.0£0.9
4.2+1.1
4.810.7
5.2%1.1

9.1£1.9
8.6x0.5

0.1£0.0
0.1£0.0
0.1£0.0
0.1£0.0
0.1£0.0

3.3£1.5
4.3%+0.9
4.5%1.0
5.6%1.1
5.7£0.9

32.3£1.9
31.1£1.1
31.9+14
31.8%£5.0
31.3£0.9

% 1 5.1, A Y $F

o
o, tlo o

ofN
kY
G

>
— g of\

o
oo
Lo

i
ACh
2
r'O
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AT As] B Aol TASA ol AN S Y Az} el A5
< 6L/10a° A &) 528kg/10aZ FalATHE 9). G2 A HOZE o]§ 753 A
oAl W7k s

® 9. FuSuy] WY B dEdw A% 9 52
5% S EbY =R = g gk HEM 44 EEAYY
(L/10a) (kg/10a) (cm) (cm) (cm) (cm) (Brix.%) (mm) (mm) (SPAD)

1 404198 25.17+3.4616.63£1.02 5.27£0.83 9.00+1.41 4.85%0.02 0.13+0.01 5.85%2.55 35.06%1.35
2 373x79 26.02%£0.1216.55+0.52 5.80+0.23 9.30£1.27 3.62+0.21 0.15%£0.03 6.35+0.45 31.55+1.48
3 421+106 24.43+6.5115.78%0.64 4.81£1.42 8.55+1.20 3.52£0.02 0.10£0.00 5.66%1.52 33.41£2.31
4 4581125 23.70£0.5814.93+1.80 4.25+0.57 6.85+1.48 3.93+0.24 0.12+0.01 4.4240.73 32.18%3.24
5 37088 24.21£2.1416.29+1.12 5.39+0.45 7.95%£0.64 4.20+0.24 0.12£0.01 5.95+0.04 35.73%0.76
6 528+154 25.831+6.0516.22£0.59 5.08£1.29 7.95+1.06 3.97£0.00 0.12£0.00 5.06%0.90 33.97£1.45
7 331+102 20.85+5.9414.45+1.91 4.36+1.27 7.25%£2.19 4.184+0.12 0.12+0.01 4.75%1.49 34.54%3.39
8 299£65 18.58+5.2315.45%1.24 3.47£1.45 6.00£2.26 4.07£0.19 0.11£0.00 4.23+1.13 35.56%1.58

‘BE 51, A} 2 5E o 7.19(3E T 80Y)

(ANE 6) Fasmr] ‘A AFE& F4 7E

Fasuwr] MFL A7t AFoR FrrA WM2lo] Jhed FEoIth FrtelA kg AHe R
A E Q3 TH FRE ot AT B ATE FASATh A A W ASH A
A} FEFF 2 ATHFS ZAS A o 2T AAARYI FEFE 270
73emE A AAE AEFS BIow, 4%, 9F BA, 974, E7IFE AXAH W
AL 2o A2 BIAT, 10aF FHFHS AAY7 F& 20X15cm°ﬂ/‘1 2,167kg=2 7
EAT (T 9).

AAALDE HE F37ol BE AFFS £ A3 et 2ATHAY 2). UES 7
99 AP FHIA Be ALE o) AT zwz& A3 JEL 5384 de 3%
o] AEFZo] BE A2 AF A 1,}%% FEet Aol sty ko UES £ A
o= 10a F AF=Fo] 22~28kg o2 =A Yetgth 53], 20X15cm AAAHYZ 2 A 7
¢ AZEeo] 28kgE TP = LPE‘MD}(JFJU 10).

o 1 * maug mans
2,000 2,167 I I 2

— 1933 I -

% 1500 - - 1733 ?é 0
;5:1.030 1 EE 20
500 10
0 0

20x15 20x30 30x30 30x40 20x15 20%30 30=30 30=40

4 A2 (em) HAHa] (cm)
Y 9. ANARE F3 Y 10. ANAR 2 FHETE AP




e

Aol MFEH 37.5kg/10aE B},

TS A R Adde A AT 30x40cmZ A=
oS g Agolle AAAR 20X15cmoll A

1z Bl FEH] o o)

22.8kg/10a2 71¢ Eith Axgxo= i7}oﬂfﬂ AES Adsta Qs & Aeole (5.12)

o 20x15cm AAste] 69 3}<(6.26)0] AT F23ta}ar
o]

steoll Jhsh, 9€ 2097 28.4kg/10a AMEFE T 5 3

j
Jo
oo
L
al
o
fru
ﬂ
i
_Hl
_E
oN -h
fo g

Aol 7hed AXAZE TRt 49 sk FH 74 e 7HA 109 HFH o= 8AI7=
wro] AAg & Fdiok JisY], A AAVE 2ARE 23 78 Aol AR Bgdl=

109 159 Astatgon a8e w4 2k

30

40 1
) 0
':‘B-: 30
&0 19
Ko 20 - I
=

10 _8|. I 1 O

B o

= 6 G

e

48 Tt SEY SE T 38 68 & B
|

47
a8 11 AAVE NS

o 9

A28 A5 2 AFFE ZAAI MESS AT Bhom 477} mojass
AR AFFol A=A ATFS 49 skl A3 B¢ 41kg/10aZ 71 Bkow 54
A E 14kg/10a2 o= X AFo] 7Fed AoZ UEPEtH( Y 11). 62 o Fd
ANE ol ol 54 S tiH] 57% Hrol= HA BAAAY] AFs AsiME =% 5
AAe st Aow et

rr

o

r1r

te Aol

o

NE 7) A7 A7t GAHE A vt E-2 A Ad

gmEwy) AF FAASD A7E W] Astd AL T wAY shpzol
Fsd AMARS AR A7E AARA AEE 89 o7 FHdtel UBR A9

ol 53] Tl %?4_3}1] @i, 94 AT FE Edsien, 108 H4 5Tl sl
TS R F7F olFolAd tudlE dEe] HA ke,
= Gl

A
.
09 of ¥ BATE FdEe] £3 L Ful7} ool AA ggron, o
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F 10, Sasw7) A wztgshe-2 A7 A5
sy 28 88 €2 F3 g=a wik F¥s 3= ge
cr (cm) (cm) (cm) (mm) (SPAD) (h/=F) (Z/F) (kg/ar)  (Brix" )

Y57 69.7£3.30 24.8£2.00 9.7£1.19 11.7£1.97 45.7£4.67 4.2+0.63 74.7£15.01 5.2£0.83 5.4%+0.49

39 51.047.76 30.2+3.12 11.342.29 12.8+2.57 45.642.59 3.6+0.55 67.0+13.30 8.7+0.65 4.7£0.79
49 31.141.46 24.9+1.89 7.3+1.09 10.1+2.11 44.6+8.31 2.6+0.97 29.849.60 7.4+0.86 4.8+0.43
59 59.841.34 32.3+4.19 11.0+2.9 12.5+1.04 42.440.71 2.9+0.39 40.0+2.73 7.240.05 4.0£0.03
69  64.742.57 26.1+0.29 11.040.57 12.0+0.25 48.140.98 3.0+0.31 35.5+2.14 8.3+0.18 4.2+0.28
79 57.147.12 21.4+0.44 11.240.17 10.1+0.44 45.041.32 2.6+0.53 37.5+0.61 7.640.69 5.4+0.31
84 39.9%3.52 24.1+3.42 9.7+1.32 10.6£1.96 39.2+1.11 2.1+0.12 30.9%6.12 7.9£0.62 4.0+0.54
949 14.940.90 14.910.90 3.3£0.25
3E 11 sy A3 w72 AU £, 8 9 Fod
HAIA| i & %_F(kg/ma) /42—*%(_%.%) e ]
1x 2%t 3x} A (2.9)
457 5,190 / 5.15 3,498/6.16 2,284/7.7 10,972 6.20
3¢ 6,454 / 5.28 791/6.26 - 7,245 6.31
44 2,204 / 5.22 1,051/7. 4 - 3,255 7.4
5¢ 3,914 / 6.20 4,931/7.21 - 8,845 8.10
6¥ 3,169 / 7.19 2,118/8.19 — 5,287 8.19
74 2,062 / 9.18 - 2,062 9.5
8¢ 2,135/ 9.23 — 2,135 10.27
9¢ - 0 -

FET H2% A= A2A77F 59 A 649 20 12 43 7Y 21 2% %
A ko] 8,845kg/10az 7 BUTHIE 11). A7 F %oﬂ 2178k -0l =
BA] 329 93t djstsAto]l At on, Aujrolx o7 k-2 Aujdl BT

=

12 3t H9lon, w2 FiH o] Jistste 7, 84 127] HA AP FAHT
Yetgth BlI7F Sk AN E siM e dd 1023 Fd 59 FA FolA

of ot i fo ok
[
)
o
fu

OH N

=
A"l wep Aushs Aol £& Aow BUHUTHE 11),

(A1E 8) Faswr) ‘M3 AHy s

Gusuwr] AF HAS AM] Ve NS fste] AFE AAEET. AT S EY
A AH(R 12)E 7o 2 g7 22 &9 A5l 459 AAANZFS =
AFESFATHEE 13). olF AA RS 7IF2E 0514 3u7bA] 0.5@ =2 6714 FF2
2 AFE AT 20149 69 279 13 FEA] AS2AF AR 14) FAHAA =%
45.1cm, 9& 22.9cm, Y& 8.0cm, 274 9.4mm, ¥=4 34.9 SPAD %, B 8.7 kg/ew, TF
FFATY 64.8g0. 2 BFo] AZx3EATt. oldl Bt AlHIE g A ABIF] TV} E4F
ol T/t 53], A4 2.58) HFelA 27 70.7cmE FAth.




=5

12. 24774 232014, 4)

pH EC OM P-0s Ca K Mg NOs-N NH4-N LR
(1:5) (dS/m) (a/kg) (mg/kg) (cmol+/kg) (mg/kg) (kg/10a)
6.73 0.16 32.1 726 10.82 0.45 1.64 7.53 5.62 13
% 13, FARIE(=A45) 10a B AAABZF 4= (&9 @ kg/10a)
EONPES A (RA) QlAHEmt2l) Zra|(Hstrtal)
ESR7E
A792] 20g/kg ©]3} : 24.0kg/10a y=74.893 y=27.476
- 21~30g/kg ©]3} : 20.0kg/10a —26.377logx —77.646x
31g/kg ©]% 1 16.0kg/10a
cf X Fadit x : K/+/Ca+Mg
A2Q 9 16(34.8) 3(15) 17.6(29.3)

x A3 TFE : 200kg/10a, A3 Q7% : 268kg/10a
ZBEH . f7)E 30%, S7)ENAL ] 400])8), EE30%, AR 25%, S935%, LE 5%,
HALE 4%, v|AEA 1%

=
2 2% 9y 92 Z3  ¥2a E¥4  FE g 2
- (cm) (cm) (cm) (mm) (SPAD) (&/F)  (kg/or)  (Brix’) (/%)

FA2l  45.1£3.06 22.942.42 8.0£1.40 9.4£1.69 34.9£3.50 38.745.42 8.7+0.64 4.9£0.27 64.8+3.29
N 0.58]  61.0£.0.45 23.8+0.19 10.240.29 10.5+0.15 37.9£0.58 37.0+2.28 8.0£0.16 4.8£0.08 71.4+4.59
N 1.0W]  63.8£0.80 24.5£0.20 10.7£0.84 9.5+0.77 38.5£2.97 36.9£8.36 7.0£0.45 4.7£0.34 78.5£1.49
N 1.58]  69.6£5.19 25.5+£2.97 11.3£1.63 10.2£1.78 38.9£3.79 34.9£5.47 7.4£0.50 4.7£0.30 80.6+6.84
N 2.08)  68.9£5.11 26.243.38 11.5£1.36 10.8+1.39 43.1£3.09 34.7£7.15 7.1£0.46 4.3£0.42 83.2£3.11
N 2.58)  70.7£3.64 24.3£2.20 10.3£1.40 10.1£1.19 39.94£3.82 33.1+8.18 6.8%1.32 4.9£0.34 85.6+6.06
N 3.08]  63.5£2.86 25.943.05 11.3£1.43 11.1£1.31 39.243.19 39.1+9.77 7.240.98 4.2£0.28 89.6+2.45

x ASZAL 2014, 6.27.

3 15, Fasuwy] ‘AEF FF=AAu DA APAE G A2 23 FEA] A5
2 o 23 9% 33 @=A 394 4: gz 4 3
- (cm) (cm) (mm) (SPAD) (7h/F) (kg/cm) (Brix") (9/F)

A 35.542.91 15.242.55 6.4+1.28 3144554 71.3£17.44 9.0£0.62 4.4+0.82 69.1£19.21
N 0.58]  29.447.14 14.842.24 5.6+0.36 28.6+1.31 55.244.55 8.7+0.28 5.0+0.84 44.3+28.56
N LO¥  30.144.30 15.7+1.44 6.5£0.81 35.5%1.98 63.3£3.05 8.9+0.27 4.7£0.35 50.1£10.66
N 1.58]  32.74£2.39 16.9+0.87 7.1£0.43 41.440.92 57.549.90 8.440.09 4.840.47 59.145.40
N 2.08]  31.944.24 1564128 6.5+1.15 44.0+1.34 71.0+14.14 844050 4.6+0.43 62.4+33.02
N 258 31.342.06 15.840.41 6.5+0.12 45.4+42.63 62.349.82 8.0+0.46 4.840.31 59.0£20.44
N 3.08]  33.143.24 17.14£0.54 7.0£0.35 44.24250 64.7£9.75 8.0+0.25 4.0+£0.13 67.7£13.16

x ASZAL 0 2014, 7.28.

2015 A[EHTEHTM



20149 79 28 2at F8A] FA oA 24 35.5cm, FF FF 69.1g0F 7HF BWke
U oole 14 FEA] FAAAM Kol Axste] £ = gIld Zo] 23 FEA 7=
F8o] 7hedte] e AeT Bo FEEe] gid Aew AAHJT(E 15).

5,000

4,000
W2t S8 WI% S

W2A g
- 4000 W 1A =g
5 _. 3,000
g 3
? 3,000 <
7 i‘r; 2,000
2,000 *
1,000
1,000
0 0
axz) NDS N1D NLS N2D 500 1,000 1,500 2,000
EF| A AYAHE FLHE Ml an 8| (kg/10a)
- S = - = =
a9y 12, AAANAYE F 53 a9 13, F¥AEAEE F 3

AR, ARHoz e} 23 FEFS At F FEHFe A2 250 HeA] 4,198 kg/l0az
g FRTHIY 12). FnSely] A AY = AnFe gako] Askel 10aF HulAw
&S 500kg, 1,000kg, 1,500kg, 2,000kg A&]d Az & 63 o] 13 =24 1,000 kg/10a
Al Aol A 24 62.2cm, §% 23.6cm, §F 10.4em, F7 10.5emE A§o] Fkow,
22} 3 AFS Aa 2.5 wlol A 4,198kg/10a 2 7 EJXTHE 17).

& 16, FuSuly] A =He AEE 13 34 %
- 8 @8 ©= 33 9gs4 394 F= gz 2
—

(cm) (cm) (cm) (mm) (SPAD)  (B/F)  (kg/er)  (Brix’) (9/F)
TAa  45.143.06 22.942.42 8.0£1.40 9.4+1.69 34.943.50 38.7£5.42 8.740.64 4.940.27 64.8+3.29
500kg/10a 55.643.33 22.9+1.65 9.0£1.02 10.5+1.39 35.3+4.93 35.244.10 8.4£0.49 4.7+0.32 68.5+11.21
1,000kg/10a 62.242.18 23.6£1.06 10.4£0.82 10.5+0.92 37.5+1.88 33.5£7.56 8.1£0.77 4.8+0.18 67.3£19.73
1,500kg/10a 61.741.64 22.5£0.93 9.7£1.31 9.940.71 35.4+4.13 37.5£5.85 8.1£0.82 5.240.34 68.2+11.03
2,000kg/10a 59.944.20 23.542.89 10.141.32 10.140.89 37.6+4.33 35.244.96 8.60.63 5.240.50 76.8+22.37

« AGFA} 1 2014, 6.27.

F 17, FaEmy] AF EH] AR 23 A s
o, |

o 2% 9% ®2 ¥y 924 A¥E 3= @ 4y
- (cm) (cm) (cm) (mm)  (SPAD) (/&)  (kg/ar)  (BrixX’) (9/F)

FA2  35.5£2.91 15.2£2.55 5.5£1.48 6.4+1.28 31.445.54 71.3£17.44 9.0£0.62 4.4£0.82 69.1£19.21
500kg/10a 31.2+2.57 15.8+0.48 5.7+0.18 6.8+0.86 45.9+2.78 63.1+£8.22 7.6£0.35 4.8+£0.58 67.4%15.42
1,000kg/10a 27.9£2.61 14.8£0.28 5.0£0.17 5.8+0.09 29.1+£2.47 52.840.28 9.0£0.07 4.7£0.54 42.849.31
1,500kg/10a 31.1£5.20 16.1£2.35 5.8+1.13 6.7£1.26 29.3+4.91 73.3£48.86 8.5£0.87 5.0£0.92 65.0£35.28
2,000kg/10a 30.5%1.08 16.2£0.33 5.2£0.53 6.4£0.30 29.6£1.48 50.3£3.75 9.1£0.08 5.6+0.14 39.7£8.11

« AL ZA} 1 2014, 7.28.




20149 79 28Y 23 FEA] A A 2F 35.5cm, I FEF 69.1g0 2 P wgtoy
o= 13} S8 Exgo A o] AZs £ 4 Y Ao 23} A= 48]
7bsste] Aoid e e AT Bt FgEFo] Bid AR AAHATGE 17). 10ad 14
T2 933kgel HIste] EH] 1,000kg/10a *2]7-ol A 1,333kge2 Fkow, 23t
3t = Fage T3g 2,356kgo] Hl&| 1,000kg/10a #2804 3,494kg/10a &
S8 S7Feck (g 13). Eule] 1,500kg, 2,000kg ©.& F7}etHA £ tha n
HEA FretR oy, a3 3R Uk AFRHoE K AAHS HuAFE 10a T
1,000kg7t A3 Aoz A=At DAt HuAN] A2 QFFS A 2, DA
v Ao e AAAM A gulgrt F45 ATl st N3.0 siolA 7FE AjE ol
Bow, EHAIH Al E EH 500kg# 1,000kg HzAlol= A9 22 13~15kg/10a
AEstd o™, EHl 1,500~2,000kg/10a BASH = AFFo] 25~26 kg/l0aZ F713FATh.
NEFe tha AadR gt 23] s W AFTZe] SUhste s € F U

:

4
T e
ot of

o tlo ro &

—
jus)

(NE 9) dENESY BAE A ZsA d9AH 23

318, Fasm7] A ZaA GUANA A5

ZrE M2 =Sy E=FS e 44 FEA EXTPN AL =
vy (cm) (cm) (cm) (mm) (SPAD) (RH/7) (ko/ar)  (Bric')

e 102.2£10.5 28.14£3.52 10.1£1.30 12.5%£1.30 36.3%£4.40 110.5+12.20 8.9+0.42 4.5%0.87
13 101.6£12.4 29.5+3.10 11.3£2.10 11.5%1.15 38.9£1.48 120.7£13.48 8.4%0.16 4.7£0.28
23] 104.8+10.8 28.4%0.20 10.8+1.84 12.3+0.87 38.6£2.87 113.9£12.86 8.6+0.45 4.8+0.34
38 122.6+13.2 30.1£4.23 11.4£1.43 11.4£1.78 37.9£4.70 105.4£13.47 9.4£0.50 5.2+0.21
AL E 18] 100.5£10.5 29.245.38 12.5£1.91 11.9£1.39 40.0£5.09 124.7£12.42 8.3£1.46 5.0£0.52
ALV HEE 28] 114.7£3.64 30.4£5.20 11.4£1.81 12.4£1.19 39.844.82 125.1£23.60 9.0£1.32 5.3£0.24
A1 33] 132.542.86 30.5+6.25 12.4£2.53 12.2+1.31 40.843.10 119.1£15.61 9.5£2.38 5.4%0.15

x A2 12014, 5. 7, ZFAAYFTE  0.3%, AEA7] 0 13)(7.4), 23)(7.14), 33)(7.24), HSFA} @ 8.11
30
— 25 I
= 26 I
o 20 —
= | I l l
I 15 1 is 18
Eg 10 1S 14 1s
* s
o L
oH o
0=] 1] 25| ‘ 3= 1) 25| 35]
22| Hstzres S PEIPE s

== & 2 HE ==

I8 14 2 S5 2 Aol wE fusw] dEvESY 24 E
* 2] 12014, 5.7, FAl AE 1 7.4, 7.4, 7.24, FA} 8
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TE=
A ol AEstanh. Al de dEnt g wh o] X ol 26% AR OH, A
1044 33 AYA 492 7HAste] 2971 e Aoz YeEhgoi (2™ 14).

(AN1E 10) Fasmr]) ‘A FH A 7]EAE

WAE AT A ZEQ =XGF EFABANES VEo =2 oy #9 2ol
$A3te] 102 1,000kge] EBI9l 214k 15kge 7B 2 T3, &4 34.8kgd A3t
29.3kge A2 & g T FE 0523 EAD), 18](43]2A]), 1.581(63]A]), 28](83]&
ADste] avbs ZAMEFATH

3E 19, Sasu7] #H FHlF ST 71E)
ELAEAHIZE (k) 10ag (kg) AI@7(10*10m) (g)
N P K A 212 stz A g1zl datg
-l 8 3 8.8 17.4 15.0 14.7 174 150 147
810.58 12 3 13.2 261 15.0 22.0 261 150 220
7 16 3 176 34.8 15.0 29.3 348 150 293
Z=H]1.54) 20 3 22 43.5 15.0 36.7 435 150 367
Z=H] 21| 24 3 264 522 15.0 44.0 522 150 440
7|H1Z(50%) (9) ZH|2H50%%) (9) o (51 J|EB A ()3l
24 gzl st 24 gugl  dspptal T 24 Fs}ot|
174 150 147 0 0 0 0 0 0
174 150 147 87 0 73 2 43.5 36.7
174 150 147 174 0 147 4 43.5 36.7
174 150 147 261 0 220 6 43.5 36.7
174 150 147 348 0 293 8 43.5 36.7
# 13 7|EEAE 5 0 24 0.029%, 9347+ 0.024%
3£ 20, Faswr] AR FAEIAl #E] A2 FEA] AAS(2015. 6.29)
e ES EE B 33 g4 e 3 4z NOs
- (cm) (cm) (cm) (mm) (SPAD)  (W/Z)  (&/F)  (kg/er)  (mg/kg)

FAe] 69.4£17.24 27.0+£1.48 10.4+0.51 11.0+1.13 42.6+5.89 2.9+0.023 41.5+4.96 6.9+£0.22 2,131
23] 66.4+5.97 28.4+2.21 11.3+£0.49 11.6+0.25 43.8£0.68 2.7+0.23 43.244.50 7.2+0.34 2,823
43  66.1£6.68 27.9£0.65 11.1+£0.19 11.3+0.50 43.4£3.08 3.0£0.35 43.1+2.23 7.5+£0.21 3,565
63] 59.6£10.85 29.2+2.43 11.4+0.96 12.3£1.03 45.2£1.79 2.6+0.00 40.9£0.70 7.6+0.51 3,877
83] 52.6+£7.51 26.4+1.58 10.2+0.37 9.8+1.62 43.8+2.37 2.6+0.20 37.5£3.30 7.9£0.22 4,479

% A7) 015, 5.8, ASEAL ¢ 15, 6. 29, BWHIA]Z] 1 15, 5. 28%H, 43] A




Hy ] F7184E 24 ol 99 Zolst 4

G 7o) A A5 < g A

= S7IAY. 39 A Fulgel vlste #EE F= Aol 30~40% HAEQ FHFFVL

el oy a2 Byl wE FES 3 S HolA| fol =4S 7|E 50%9)
rel

%
Mgto e RGP

Ris

b o

A = Atk E=gE 7HARS] NOs & 3,000~4,500ppm -2
=

Yieldikg/10a)
4000
™ 1 Harvest 3,507
-2 Harvest

3000 Total

4
Fertigation Treatment

a9 15, s ] A3 BAulA] #8) M2 5 Hs)

EST[EES oH (dgc OM Ca K Mg Na P20s NOs
/m)  (g/kg) (cmol(+)/kg) (mg/kg)  (mg/kg)

Algd 6.85  6.67 36.81 1072 1.16 243 141 1,144 3,112
21 6.94 531 2284 932 067 230 145 888 1,274
23] 7.02 566 2765 873 058 234 172 962 1,256
43] 7.09 327 2780 7.87 0.65  1.84 118 917 1,978
63] 6.94 519 2545 877 070 235  2.35 913 3,190
83] 6.97 429 2525 960 094 251 151 755 3,121

* AlZ2AF ¢ '15.8.27

Fusuy) DA F EFEAS uw )
B e Aew Hol gl HER AvdAt. Fusw =
sta, 1 9] EC, Ca, K, Na, P:0s &°] dFE2 st oM E F3FY
Gopo] ZABYT, 2N E ote] Tas Ak E3s)

o AU ANTe) Zhe A 2onz ¥FEF

o2 AZH A

322, Fasm 7] AR TheAAl B8 AaE FEA s

-

J|

AN A

I =T A o= 24 @24 &¥%  Ag g 4+ =
- (cm) (cm) (cm) (mm) (SPAD) (7h/%) (kg/cr) (Brix)  (kg/10a)

FA2] 46.7£7.53 33.8+£4.39 12.5£1.36 14.94+0.39 48.3+£4.49 58.7£6.80 6.8£0.69 5.6+£0.97 1,885
23] 45.7%2.30 33.7£1.49 12.8+0.89 15.6£0.90 47.8+4.24 75.5+2.84 7.4+0.78 5.140.20 2,157
43]  48.716.39 35.4+4.77 13.4£2.01 15.5£2.15 46.9+4.21 79.9+£3.44 7.4+0.26 5410.44 2,414
63 50.9£7.45 36.7+£1.96 13.6+0.15 15.5£2.22 47.1£1.21 73.1+6.83 7.2+0.65 5.310.64 2,437
83] 48.9%£7.03 37.2+3.48 12.1£0.11 13.7£0.21 43.6£0.25 56.2+1.60 6.5+£1.09 5.0+0.28 1,757

* g2a)7] 0 '15.8.7, AASZRA L 15.10.21
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(A 11) Sasm7) ‘A s7HEFdST 2

=X
F 23 Fasmy] A AAANE AS 2 s (d9)

(e}
WANT] 23 8 98 @2 94  +=9s gz a5 gEiay
()  (kg/10a) (cm) (cm) (cm) (cm) (&/Z)  (Brix%)  (mm) (SPAD)

9
3 3,2741624 48.7£3.90 28.1£4.15 8.3£1.55 63.4£16.6257.0£16.08 5.1£0.25 0.2+0.03 41.3%3.03
4 2335243 36.9£1.75 24.1+1.30 8.0£0.87 55.4+3.21 48.2+1.92 4.7£0.35 0.3%£0.07 45.3%7.09

‘A 20139 WY F<E, AAAZ 0 20<20cm

*
+

F 24, Gasu7]) A AYAE A5 R FF (33)

-

b ¢}
WANT 2 ¥ @¥ 8= @+ 288s gz 43 g=lay

(8) (kg/10a)  (cm) (cm) (cm) (cm) (&/F)  (Brix,%) (mm) (gPAB)

b

3 3,278%£792 52.0£418 29.3%£2.25 10.7£0.41 45.4£10.67 42.0£9.08 4.7£0.06 19.8+1.83 44.7£7.28
4 2,417£89 44.7£3.561 26.5%£1.32 9.1+0.90 36.0£3.00 33.3+£3.06 5.2%£0.12 17.3+2.54 50.5%1.36

784 20139 wi€ S5, AAAF - 20<20em

¥ 25. SuEmy) ‘AYF =EEF AR HA(2013-2015)

H of

AMH 5718 = A = = °§E HE Hl o
Al -2 (7|J_|l_l'no:|) (ng) (o_j'(_) (ha)
%7 33704 10.9 186,100 11.32
LT A3 Az 2 e 2 1.8 A
ST ke Fed 8357 1 8,960 0.9 AE 2 A
T o]y s} AYH 3 1 0.9 SR
23494 et %@_ =514 12,800 0.1 AAT L 7
s A7NE A 0.1 0.1 ”
AFA AFA FR7IsAE W SuiE 0.5 0.4 RERNES
FdE S FAVIEAE &g FadE 1 0.9 A A1
AT 234 AR 10,240 0.1 EujA
2013274 87 2 - 5.6 32,000 5.2
AT 25334 AR 0.5 0.4 AAT, A=
e HEd otEH MER 10,000 0.1 S A AGE
A Sl A 3514 14,000 0.1 AAT L 7
- ASE A Hake] 0.5 0.4 AR A1
°Tv uhx) g TH AN Z2 0.2 0.1 21 -9-
oFz=o Zof ZajulE 100 0.01 219
Q9 A3 A ARSI = 1 0.9 AhdE
= Zu|S FEd 242 01 0.04 T Efull
us R Fdd 348 0.5 0.4 A9 2 APujr]3
A HEs Sz AT 1,600  0.02 A H sk
Fd T2 d5H HESZ 12,000 0.1
BRT olF5 tiehd BEm= 1,000 0.01 icho: I
s 2R $7437 10,000 0.1  =wiAIE, ZHEdA
7352 oA EQ71EAE - 5,400  0.03 7R F
AA TEE g g 0.5 0.4 oes7t
201427 15704 - 3.3 54,100 3.11




= St S Zxt OZ-SE oA H o
Al -2 (7123) (T<g) &) (ha)
247 o]t I ) 32,000 0.3 Ele k=
gHg-7] LW AEE 8,000 0.1  E7FRAAPE
. FE W #2814 18,000 0.2 AW L 7}
AR b ZeE 10,000 0.1 g &3}
T Hd s Ze 15,000  0.15 788 EE
24 A7) W= 32 1,000 0.01 21 2 A
S A=A &4 F74E 6,000 0.05 21 A AH
s TH7IEAE - 1 - 1.0 7} AlEAY
AFA T EH7IEAEH - 1 - 10 E7F AEARE
S At st 10,000 0.1  FoF AAAY AR
201527 107] & - 2 100,000 3.01

Fasmr] A Ao g 2718ke flste] 2013d%H 20159 714 949 A@d

E7F & 1041, 33704, F4F 10.9kg, 186,1005F A9 2 B AX|lA Auistict. A
ol Add Fusmr] 1FL AEE Ve AR fste] A% AHd"ES AL
B, At A= TR} omA AE fjste Fasmr] B8 Fdt FAE ALt (2kg
€) 1000%42+5 B8tk obd Al 2712 AL FrEA7E FH HA &> B9t B
ghom, Agws, AHUAAN, ANAG Tz Afs st dvi7bAS 1kg B 2,500
oA 10,0009 742 Fstfon dog VedS FE2F e AFS SRt dub ]
A% 7Y F IS USEE ST =850 BoF AoE YEEd

<A2AFFA : FREWMI] AYF FF 71548 79 B o8& AR Ve AL>

(M@ D Fasmr] ‘A FI4E 2 71548 23

%1 g3Euy) A FIAE QuaE uw (%/1002)
N wEe 4 Bwy x3 g meEE s
6 A 90.5£0.8 1.7+0.1 0.3%x0 1.5£0.3 4.1%+0.4 1.9+£04
5 70.9+3.5 3.1£0.4 0.4%0 1.5£0.2 17.0£3.0 7.2%0.6
- A 89.9£0.6 2.5%0.2 0.3£0.1 1.8+0.1 3.1£0.5 2.310.1
5 75.5%1.1 0.8%0 0.4%0 2.1%0.1 11.1+0.7 10.11+0.6
q A 87.5£0.3 2.7£0.1 0.5%£0.1 2.2%0 4.7£0.3 2.5%0.1
5 78.4%0.3 0.8%0 0.4%0 1.8+0.1 7.3£0.2 11.4%0.4

DA% gmEm <A aE FEAVE SHIE 4 o 459 F 533

2015 A[EHTEHTM



X 2. FaEm7] ofAF A7E IubdE v (%/100g)
) TE 4 oy x| g8 wa¥E  xH9
] 87.0+0.3 2.240 0.5%0.2 1.840.1 6.0£0.1 2.6+0.1
6
al  66.4%+1.8 2.740.3 0.240 1.6£0.3 19.9+0.6 9.141.6
3] 86.7+0.6 3.540.1 0.6%0 1.9+0.1 5.140.9 2.240.2
7
gl 78.740.9 1.340 0.740.1 3.8+0.1 7.740.2 7.840.2
) 85.140.8 4.840.1 0.50 2.0%0 4.940.8 2.740
8
e 81.840.3 1.140 0.4+0 1.6%0.1 4.840.6 10.440.3
S sw 7] Agky opF o FIAE LUk E e % 1, 1 29 UL FES
L7} 790l F3tE Ak o] 747t 90.5, 89.9%% oFYFTHTE Eoith w39 4-3tH
ORI F o] 4.8%=2 89 FEH HE(2.7%)° vlF] =gom FIAVER B o opAFo] o
2 T S AT AWy g@53ES 6, 790 F3E opFo] e F£387]] MEgH
o =T FEAIZE AEFEE Ay opFe] uwAde IUISIR oY AW, X338,
ZAFY FF Aolv FYAdel gt HAF FElA, #3, FHY 7 FEFS vad
o ZH} FH7} 87.9%, 58H 81.1%= RustREd(Park et al., 2011), SSuw 7] A
3 of 4~8tgl of

-
F& FEA7IEE 87.5~90.5%= FElF ol vl tha = BEFdS BT 8¢Y
T G|y 2ewAs 245 kol 47 4.8%, 2.7%9 TS BT oY ¥
v gasw 7o) =7 FFe AujEo] 87.6%= oFEF 85.7RET =Row, ZAHWE ofA
3 AuiFol 44 1.4%, 1.1%, 532 FFS 7.8%, 6.1%=2 i3t +=d(Kim et al.,

2

2012) = Oﬂ?‘ﬂ]’ﬂ ZAT @53k P oflFo] A o B3 A Zo A
e BT FEAERE Qe xuuMd 37, R =AY, 2508 2AUFE Fo4
AR, RAC FIAIL KOIRAE H, 24T B DrBEE B
3E 3. Fasmy] AR FUIAE Bl (mg/100g)
#%;)UI T2 Ca K Mg Na Fe Mn Cu P
A 160.4£13.9 626.4138.8 34.5+£2.7 18.4+1.4 3.4£0.3 0.6+0.1 0.2+0 98.5+£25.8
° B 83.1£11.4 707.5£105.6 36.4+6.4 31.6£3.7 7.6+3.3 0.5£0.1 0.2£0.1 170.0£106.9
4 303.1£10.7 544.2+£18.7 41.1£3.4 28.8£0.3 5.1£1.7 0.9+0.2 0.3£0  50.8%2.5
! g 85.8+4.5 535.0+41.8 23.1£1.8 26.3£1.0 6.4£1.4 0.5£0.1 0.3£0  45.8%£6.9
o 3 349.9146.6 652.9£47.8 47.9£3.7 25.7£0.7 0.1£0 4.5%0.3 0.7£0.1 100.2+4.8

B 77.816.5 695.1+46.1 33.1+4.0 35.2+1.5 0.1+0 4.2+0.3 0.3£0.0 81.2%+15.7




X 4. FaEm7] ofyF e FUIAHE vl (mg/100g)
ABHA|7
TT;_J)I e Ca K Mg Na Fe Mn  Cu P
ol 283.2443.7 665.1£116 52.0+£10.518.848.1 4.240.7 1.4+0.2 0.240 56.5+14.6
6
g 122.7421.4 661.74125.148.8+£12.1 18.0+1.8 30.4+14.0 1.3£0.4 0.3+0.1 91.7£20.7
ol 260.8416.8 640.2428.6 52.3£3.2 28.3+0.5 5.4%1.0 2.6+£0.3 0.3£0 54.0+2.5
7
Bal 110.4+1.8 586.749.3 29.6£0.7 29.1+0.6 23.4+£2.0 1.5£0.1 0.4£0 49.7£2.1
9l 252.64+33.2 683.8+35.6 66.9£8.2 22.140.4 0.24+0 4.6+0.8 1.840.4 123.1+21.6
8
®ma) 937454 549.8+11.7 285424 29.6+1.7 0.240 6.6+1.10.7+£0.1 73.5+14.6

sy AFH opYFE Ao 771D 24 % 39 w49 BUT 69 FEE A F3
& ZF 626.4mg/100g, 24 160.4mg/100g, ) 98.5mg/100g, WHIUl% 34.5mg/100g°I AL,
oPYEE ZF 665.1mg/100g, 2 283.2mg/100g, 1 56.5mg/100g, PF1Hl% 52.0mg/100g°]
Atk Kim 5(5)& fasm7]e] 771 ko] opFa} AuiF <lellA 242k 755.2mg/100g,
709.0mg/100gC 2 £ FFS AXstd FuswrI7E F71A Gl w2 S A5l
H, 2§59 FFo] ot HEF FFE 2FH o Aoy AFHH A7t &
o2 Husgith & A7dNE ZF, g, <, vtdls el w4 vesed, 5
o o] =t

o o
o

% 5. GuEmy] Ag 9 opyFe] SetRxols ¥ ZPdEs S dHla (mg/g)
6 78 88
‘?‘ '?" :TL_E' = Iz = T > T < IT = - ==
EEHs SSSEL0E  FEfHs FEUEL0E SELHs FE2AEL0E=
. ol 41.3%1.0 93.0+4.4 30.241.0 61.12+2.6 36.240.1 77.1%1.3
A &
v Wzl 3.6%0.0 8.440.6 4.1+0.2 7.79+0.5 2.840.1 6.840.2
L 9 598+1.4  125.84+4.6 25.340.8 55.5£0.7 43.240.5 93.14£0.5
oAl ==
° ma 444002 9.84+1.4 1.840.1 3.740.2 2.140.1 5.0£0.1

AEZA G g BExHo] e 23 dAEE] HEA33E2 phenolic hydroxyl(OH) 7]
kA A Qo] @ g Ve A EAES GA At ksl e T bke Ag
AL 7HAE Aoz E A TJoo et al, 2013). FuSu)y] Ay opxFe] F3A17E
£ EeR o= ke 3 59 Zuth F ZPuE TS ofE o] 4

S s Yo, 69 2 g€ F8H oFTe 247 59.8mg/g, 43.2mg/g°] %

. gRolE FFE ofF Qlo] MFHT H FHFS HIow, 69 FFH of

AE o] 125.8mg/geZ 7MF =%a 89 48 ok Fo] 93.1mg/g, 692 T8 HEF o
93.0 mg/g =22 =T FuEuw ] AujFe] Fist GA4S Bugh HPAFY A= F
s ¥ F EgExolE o] doA ZHZF 42.08mg/g, 23.09mg/gE HIiE A=
(Kim et al., 2012) ¥Hlgld, £ AFodXix= F ZZEol=E 3F&Fo] 555~125.8mg/gl =

Y

—_—

2015 A[EHTEHTM



Kim ol Hl3] A Uetsth AAF 73(EILA4H, A5F 25993, darke, AE4,
ST HHlE) 9 F ZHsA ko] 16.74~130.20pg/mg o & trekal A UEhE Ao

Bu=dom(Lee et al., 2005), SFHAY e He] F TR F S
Sheko] z}z} 74.7~77.4mg/g, 34.7~35.4mg/golgtal B EAtH(Lee et al., 2010).

Sl 9HAZ 48 YA vlE F FEEs e woy, F EFeRkols
=3tk A E 2659 F s FES vind 2 ¥SErh 228.9 mg/glE
H|2:(228.5mg/g), ¥¥H(187.67mg/g) o2 ¥ #S YeEhflon, F Zenol=

rlll'll-ﬂ.l

off 30 o oo [
élﬂrlolﬂ_

E@MH ﬂ?‘l

A= B=87F 90.15mg/g, ¥I&(77.65mg/g), A#(71.60mg/g)=o 2 R E Y= (Kim et
al., 2012), S Ew 7= ol& 4HAe vnd uf F ZEfReo|= ko] =dt)
® 6 Fasuwr] ‘AEF g opF e DPPH Hlul (5¢ 44 6¢ %)
= [ zza0 e DPPH radical z(;:;//emn?ing activity(%) o
o & 38.7+2.5 79.9%1.3 83.5%3.1
. B o ghe 76.640.8 93.540.2 98.340.1
ma) = 10.842.6 25.5+1.3 40.143.0
ofgh& 20.4+1.1 92.4+0.1 93.8+0
o = 50.6%1.7 81.6+2.3 75.4414.8
2l
B ek 59.0£4.0 94.340.3 95.6+1.6
e ma) = 11.6£1.0 35.6+1.8 61.8+14.8
ofgh& 15.942.2 83.240.1 92.542.7
DPPH radical'& DPPHS] &4l =S 7|Fo2 SHEd &3 I3 & 43
© o, hydrazyl® FAA&Ax7E E<HES JHE HA FAAAE woltsole AEES 7
A do] Fstd =2 whE-atho ﬂ*&i}%ﬁ AEE AT & A= WH F Shvolnt
(21). Fasuw 7] AFg ofAFe FFA7|E, 88 DPPH radical 24 42 % 6
I} Z9tth. DPPH radical &4 4L B FE2A= 89 £33 opAlF oA 87.0%, o
gg FEXe 69 FIE AT ofAF o] A7 94.4%, 94.3%= 58 S UE
Wtk Kim S (Kim et al.,, 2012)2 4aEwr] &5 gk DPPH radical 2452 F
=5 FL7t oA E FUlele A4S EAA 49 Af F d A5

. & F%7 300pg/mL
DPPH radical 2A%°] ¢ 78%=E H3Yed, B AFME FaEmy] & FEE 9
F=E X5 DPPH radical &£A%°] & 222 YelRTh Choi 5(Choi et al., 21)&
g 5%9 JdE& FZE 200ug/mL FxolA FZo| AHglo] 40% ©]4+e] DPPH radical
T2 RYga Rty en, Lee 5(Lee et al, 2010)2 3 3837 &
g/mlL s=A 47 42.6%, 44.5%, AHE FEE 474 73.1%, 7342 F F
EAA 3 245 Bl AeE Busidth ol& AR H
W) 7] gk FEFEL DPPH radical £27%59°] =& Aoz A=A

=

—
8
>~




¥ 7 guESuy] A% 9 opgEe] ABTS Ml (59

ol

4 69 S8

ABTS radical scavenging activity(%)

72 =9 2a80
b = 1mg/ml 5mg/ml 10mg/ml
o E 3.043.5 60.643.2 86.242.9
) - o ehe NI 24.4+1.5 65.942.9
e
E NI 26.042.0 61.3+1.3
el
e NI NI 14.249.6
o 2 7.740.7 56.141.4 96.1+3.8
= oehe NI 40.843.6 73.444.3
O
= NI NI 10.542.0
)
SR NI NI 18.0+2.4
% 8. 4aswr|e I AH (1mg/ml)
Cytotoxicity(%)
72 2¢  zE81’ Hy 9ot sEMY i 2iet
(MCF-7) (KATOII) (DU—145) (HT—29) (HepG2)
. E NI NI 7.2 14.2 NI
. - o ehe 25 18.4 13.1 32.9 3.1
o E 47.1 97.4 26.9 16.8 20.2
e
olehe 475 43.3 305 49.1 46.7
. E NI NI 55 30.8 NI
= olehe 5.6 9225 7.4 23.9 NI
opi% -
e = 33.7 217 21.6 26.3 33.4
v ofere 44.0 51.4 34.5 50.3 52.3
FuswWy) A B oblFY FABHL AoNE F2EuE FaAE gt e

A
Py

_& rir

< e FEF= Img/mlolA HAEF 3 ofAF 42 HAGFMCF-7)AE 47.5%, 44% AL,
HKATOHDAE 43.3%, 51.4%, AHAH(DU-145)A%E 30.5%, 34.5%, HFLHT-29)
AEZE 49.1, 50.3%, 7+9¢H(HepG2)MEE 46.7, 52.3%9 FUSAS Bt 6¥€ F39 <
TEW7] AP oEFe FEEME FIF A vhSS dAME RAW264.7 A Eo]
=339 tH(2™ 1). NO= 8983, d¢=x4

UAATE FFo] At A fFaligh G PIXA =Hol Al
O 71tH(Choi et al., 2013). &L FEEA 69 F3

.3, 16.8uM=Z LPS ©=xg]d] vla] NO A As a2 B

Aok AGAETA s Fusuwr] A W%PA AE=RS Hrlelr] 918k
RAW264.7 A|EZ o] &3P or, 3% % ImL/mg(HF = 100ug/mL)olA & 2 dete
FEE BT AE54S UehbA Eth(2™ 2). Chol 5& LPSE 93¢ =¥ RAW264.7
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Aol NEH 55 AUD A gL

FEE 400ug/mL A Al FHEHE 69.7%, V=

Ll

2 52.8%, AENEH 50.7%, AVEH 46.4%, BNEH 45.8% <O &2 NO A As) &4
o] =gom, NEY 559 e FEEC] HAE Fd It} Az F8 /e AES &
syt B3t (Choi et al., 2013). Tk 288 ¢ Hekg Y EA nitrite AA
gAdo] 65.7, 73.1%E & & Homw, w=3ld3s oistar ksl sEo] dthal
&zl %% FEEYR & FEE 1 7474 77.9%, 31%=2 &EH 9 F9E9 AA &4 =
& FF9 48 Bt 3Pt Choi et al., 2008). 71& A9} vlwd uf gL ==
£ 1lmg/mL F%004 45%° NO A4 Al 4S5 Bl dusurie AW 9 v &
s 7HR Ao E YERRT

ra
=

Hwater
uethanol

Waler
mgthanod

=
=

80
: §
% no | g 60
z H
Ta
10.00
20
e Contral LPS  sconhyang_leafseonhyang root  wikd_leaf wid_root ° Control LPS Seon_Leaf Seon_root Wild_leaf Wild_root
a9 1. Gasumr] AEF T ofyEY a9 2. Gasmr] AEF T ofyEFY
SR E OS] Raw264. 74 ZAdH
¥ 9. 5w 7|9 aq—opdatolA A az
a —amylase {5 1H%)
78 CL zz201" 62 72
5mg/ml 10mg/ml 5mg/ml 10mg/ml
o) = 87.8 93.5 89.3 94.8
_ = ol gL 65.7 84.1 54.8 79.8
A gk
o = 55.3 74.2 94.8 97.5
v ol g2 49.0 76.9 90.0 95.3
o) = 75.9 87.3 73.4 88.9
_ ” e 70.3 87.6 30.1 68.2
oHF =
w o) = 61.5 80.6 90.3 95.5
v ollgre 82.1 93.1 81.8 92.6

a—Amylase=
23lEEE s A% g9

o 524)7]

[¢]

Bﬂ
=,

%287

F3lE9] 43l BAstE =83 §4F g—amylase inhibitor+ &

o

ST

A& JAH(Park et al., 2011). FarSw7] A} opyE

H g—amylase A3 &%= 3% 99 2y AF dF S dAE=
a—amylase A3 &3+ thFF2 acarbose’} 10mg/mlL

FTEONA 94%0l vl E FEFEO]




79 FgE A dolA 948% AL, dEE FEEL 69 TFE ofd Tl 87.5% AT AHA
90% 9] &3 Jes & 10mg/mL FXA a—amylaseE 80% °]’ Ad)| g FT/H+= Ao},

off —w
ﬂﬂN'

ZNAFE, FEAE o] (Kim et al.,, 2011), FFHA £ &L FEFE 10mg/mLolA
23.62%% B 1% = (Park et al., 2011), 0|5 A#S viud uw GuSwr] A ofy=
E5 a—amylase A3l &AJo] =8k}

A= w5, F 53 22 ALE A HJ § 12U, vhs, 9, AR 59 thkst
FES HUtste BE A4 AFEY. AX BES 718, S8 Rkl o5 313
e BagaAS 53 ZRagdS {714k bacteriocin 59 S At g AT ES]
TS JA, 553 J1E

gl o
Frs 27 "k @AY AYEAL 7% AP 6058 A2 A
g

(o]
BRI " (A1 ifjaugl I AR L .‘ =8l " ‘ RC ‘
a9 3. gGuswry] HAAETH
3E 10. Fasmy] AR Az wjElE () @ g)
T2 IXUIER O dd MR oA A ES=) Zo} ity /& iy
I 2,000 120 400 1,000 1,500 300 100 600 600 100 600
11 300 150 15 400 200 350 0 0 150 160 520
>gusmr] dkg 71F Fd, AT dEE 2%
3E 11 Gasmy] AR s471008 F454 (A% 1 5C)
HE7|7H Acidity = =1 3 ok
() oH (%) (brix) (%) (log CFU/g) (log CFU/g)
4 4.56 0.74 11.0 1.4 3.80
8 4.43 0.71 10.8 1.9 5.00 6.90
12 4.29 0.97 11.0 1.9 6.00 6.70
17 4.30 1.12 10.4 2.2 5.60 6.30
24 4.24 1.17 10.4 1.5 - 6.50

DAE(0~0.4 @ 9238 0.4~0.8 : €Al 223k 0.8~0.9 : Z 4% 3

AA= sA4LE 5TCAM AR 129 A3 Fo pH 4.29, 2= 0.97HHAZ HU F4HAI7|=2
Uebd. AAEGS] Aol ME AR 1290 F3t 6logCFU/g, 6.710gCFU/g WHZ, A Q7
= g £A4d ol2& dle 25 oJUE AE F571% Aol a7=HATh
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¥ 12. $nSu7) 2% 0A L= TASA (H4L% : 50)
HEes AT Acidity g =l L Fitd
C) (@) PH (%) (brix) (%) (og CFU/G) (g CFU/g)
8 4.7 0.55 9.4 1.4 - 6.4
15 4.3 0.93 9.3 1.4 5.3 6.9
0 22 4.4 1.00 8.8 1.3 5.6 6.7
29 4.3 1.04 9.1 1.3 5.4 6.4
8 4.7 0.53 9.7 1.3 - 6.6
15 4.3 0.94 9.2 1.4 5.4 7.1
0 22 4.3 0.99 8.7 1.3 5.8 6.5
29 4.3 1.03 9.1 1.2 5.6 6.4

DAFZZ7]( pH 5.3, 2F= 0.28%, Y= 10.2brix, 9% 1.2%)

FaEu7] AR sAALEE FHEEALS AR 23 0, 5C EF &4 15¢9] pH 4.3,
A% 0.93~0.942 Hd =477 1569 X oAt

H 13, gRsuy] AP $83050 HE X FAEA (SAEE 50)
7|7} idi ct of =z o S A
A5 X c:)7||._ oH Acidity 05 o: )= =
() (%) (brix) (%) (log CFU/g) (log CFU/g)
3 4.9 0.59 185 1.3 6.3 6.1
1% 10 5.1 0.55 17.8 1.2 5.8 5.3
2=3)
T8 17 5.1 0.63 18.6 1.2 5.9 5.3
24 5.1 0.64 19.1 1.2 5.9 5.4
3 5.0 0.54 18.4 1.3 6.0 5.7
o3} 10 5.2 0.54 181 1.3 5.8 6.0
g 17 5.0 0.55 16.9 1.3 6.2 5.8
24 45 0.62 18.3 1.3 5.9 6.3

Fugus) AF 134 538 9o 27

T35 oS o] &3 AA AxA 4 179 pHe
2+7y 5.1, 5.0 o], A== 0.63, 0.62 HYES F-A5

¥ 14, FaEwy] A Ax wgH s

T2 OEN4 AS WHZ W DX o M3 R 9 513 En

F%(g) 3,500 100 100 200 20 60 20 300 250 50 30




3 15, Fasmr] B2 5471008 F454 (4% @ 5C)
ME7|2t Acidity =i e g AR
(@) Pr (%) (brix) (%) (og CFU/G)  (log CFU/Q)
4 48 0.20 3.8 0.9 5.4 -
8 48 0.24 4.0 0.9 5.2 6.8
12 45 0.24 4.2 0.9 5.1 5.8
17 43 0.32 41 1.0 5.4 6.4
24 43 0.32 4.1 1.0 - 6.5
gusuy] ERAE 44 1796 pH 4.3, A% 0.322 HH&H71g0|n, 1 o Foe 3}
SEH e d4S B

¥ 16. 4uEw7] 8350 B E1X FEEA (54L& 1 50)
amma KR oH Acidity g =1 S Fitd
T (2) (%) (brix) (%) (log CFU/g) (log CFU/q)

3 4.8 0.27 17.3 1.2 6.3 5.8
13 10 5.1 0.28 16.0 1.1 45 6.2
T3 17 5.0 0.30 16.2 1.2 5.9 5.8
24 4.7 0.41 16.1 1.2 5.9 -
3 4.9 0.26 16.9 1.0 6.0 6.6
23} 10 5.2 0.27 16.1 1.0 4.3 6.3
55 17 5.0 0.40 15.6 1.0 5.1 6.7
24 4.5 0.61 15.2 1.0 5.9 -

Fusuy] Ao AYAF AXFL obdlst 2tk AN F APAL T} wALYT
2 ol AYAE ARA 2FFREE PALYTY AuAnst 55 93 Ae glo]
AYAF ol AT

‘QIIEEHHJI »‘ e »‘ 2 ‘» b -b‘ =g -b‘ =E

a9 4. FuEmy] Ad AZFTH
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o NDo< oF on [N B~ = B 2
<+ ww B Mo zm %5 X
N ~ X! v o ~
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53t Ases ZARIES. AX9 A Ai=rt =oy, H3Ede] Ag Algte] YR
Fattke ojdo] wokth
321 arswy] A HA R Ao #Eih
=2 "ot EN DY 2 % MSE
A A 5.5 5.2 6.2 85.7%
ZgolH] 6.3 5.9 6.3 14.3%
D BRI 9FHEYH (1 wig XYY 5 BEFo|th 9 u$EH)
3E 22, gaswy] A HA B AopH IR (g/"AF 100g)
2 > B Chenal X = 3 g El5tE ZHR
A A 74.7 3.6 0.4 3.0 34.4 2.1
ZFobH 80.9 2.6 0.3 3.5 26.3 0.9
3 23 Fasmr] AdgF A 9 FolA a—amylase ¥ a—glucosidase A3
R =z=c a —amylase X3i&A a —glucosidase XaH&A
(%) (%)
A A 10mg/ml 98.540.0 20.6+3.2
1mg/ml 91.61+0.2 —
ZolH| 10mg/ml 98.7+0.0 49.2+1.9
Img/ml 96.9+0.1 6.4%1.3
(AR 4) asmr] 8 F &g 7e AE
AEA AZA AZ7IE DA A AL TFES A FASe Aot TFE&0]
O AEA e At AW F¢to] 5SS 55t AFFHI SIS FI FEo
A EHo] A F-o] WAAA HERZ AZALS AL FAY] AdAe SFES
w3= Aol 7HE Fasith
35
£
Sl ol [
% 1= 28.3
0
a9 5. gasmy] A AGLEE 358
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s 7] ‘AF e A 2= TFE2 2TAA 20.2C0mg/kg/hr, 8TeA 19.8 CO.mg/kg/hr,

24T A 28.3CO:mg/kg/hroZ 8TCo|3to|l A Fe £FES YR, 1TCAA 38580
Z zFol7t glo] 8T olslallA E&F&0] Taste ASZE YeRT (2™ 5). 8TolstolA
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16%% 257t 255 Aosert ALt ol 257F 555 58] S718k 4t
&9 Au7F 7t ARE AT F AUk oisEA FEE AFRXE 8TAA Ak F
& 3000 ccm © FBENA M E¢om, 5000ccm ’ BEF PE 50ZEANA A A
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FaFIE A
[

= & x <
= 7;17 %: Hol, ALFREEE ARHoE A F2 AP ez & 2

TALE Ak %Jr% ‘;—l el AR FAS FrhHor A3 A AAF Pase =

LEAA 1.0% w7k A FF] A AT A F

H 3.7%Xt} $dtH(Kays and Paull, 2004), o] UH3d XA 3 Axjeta AYzto)

AT 2T 8T AZA AT ZAhE L AAFEHE uet 2 o]t glo] A ¢

atqith 2T 1 ZWUP B AT g AFS TES 4690l 0.6% Atk 8T AR

gk 359l 0.7% AT 24T AR AS Ah FHEo] HS4E AT
APFZFELS 119 Fol AaFHE 3,000ccolX HAFHLEo

18] AAFEFHE 10,000cc ANAE AAZF A E0] 04%2 AFA2FEHE] S

o] ZT7lehe WFe HIoy Hul gl 0.8%= AA FUTHH
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e AFZLE 2TAA AAFEHRE 3,000cc ZEANA A 259 714 10.9%=2 714 &
A A Fgot 299 o]Fd= AAFEFE 5,000ccolA 9.1%=2 7 FutH(2E 11). =
Figo] S7EFE LAY Jve AT EE SUste] A4 35 VEoE




AAaFIE 3,000cc BEH 5,000cc BEAAE ATl 47 10.7%, 10.1% RoH,
7,000cc BEM= 12.6%, 10,000cc ZENA 15.0%9 2A2ZS F3FATE 8T A A
= FEAC A" AT 20 7HA taFAEo] ALSFE Ao gkon, AALFERE
3,000cc BEQME A2 F 2202 7} Fgon, AAEHAELEY 10,000cc TEGA=
12.6%2 7V =S4 th 8T AZ 2= sFo] AAHHEA TZA Wl AHAas 2HEHA =
o, 2vlE g Jtae AAFEAE] & dEYSE wEA BRaE ez A4
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ATl GEFE o)ibgleh FaFo] mgow, AT HRE 3,000cco A o]qtsl g A
%k 9.4%°1 4 359 & 14.6%% Z7}59oH, AAETLE 10,000ccol A A 19 Fo
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TESFATHIE 15). == 1T AFE 4+ A 29 F 1.6Brix %ollA 392} 2.3Brix %,
499 2.2Brix %= T Z71stgoH, 8TAME AR 29 F 1.6Brix %olA 392}t 2.4Brix %
2, 499 1.8Brix %, 24Cel A3 B¢ A 29 F 1.3Brix %olA 3¢} 2.0Brix %=,
A S71e & 149 1.6Brix % FASATHIH 16). Fikd T3S A 10€AF 24T
A ogkew, AR 20¢elE 8T AT, A 28U A o]Fell= 1T AFFAN Fakd
kol A vEhg 7] 480 A AoE UeHtH( 2™ 17). sy Qg 1A
AReed #5AA 2HE 1CAMNE AF 24REH 299 712 & W3} Qlo] 5014S
AR or, 8CAXE AR 149 F 47bA] "ol F oA 299 Fol= 53 tiE A
At 24CAA A ¢ Aedde A 6¥ F 33 2 "olx] 7|ax7t F438HA vk
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A AR 29 F pHrE 4.2, 4.322 39 FHE 49Y 7HA pH 4.0~4.1 FAHJLH, 24T
of A% & A% 29 ¥ pH 4.1, 14 Aol= pH 342 S48 oo AdS TES
FHIZF 19). e AFLE 1T AF 29 F 1.2Brix %X 7€3F 3.0Brix %, 49
d & 25Brix %= Z7F3Ith 8TCAME AR 29 F 1.5Brix %olA 793} 2.6Brix %=,
459 ¥ 2.7Brix %= F7VetR o™, 24T G Ao A 29 ¥ 1.9Brix %olA 34
2ZF 2.8Brix %Z F7FeF & 149 2.2Brix %2 Uh AR oY AS Ao o] v]3|
Me F7he AoE Ueigti(dE 20). #5HAF AR 1CoAAE AF 295H F71ete]
A% 10 Folle 7HHE E%om A AP FEAIHJ] 299 7HA] 6HHE FASH A=A
of HIgt & 7|5 E Rt 8TAANE 1T AFe A7 vl=d F3s HYon, A
3 7 A 29Y0= 5HUE 1T AR Aol vl i e 7ZES BTk 24T
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<A1AFZGA : FuEwW7] ‘AF FF S5 L A& AE>

AE 1) w7 ‘A3 ol 3+

7b AFer 9 7|7kl A#glo] 3E 2-3Y T o} Hgon, 20T LA 200¥
AE AASAE 76% TolxEgon, ol Lo 20T Y

U dobs S f8te] 4T A2 F858 209 st ool 912 g E o

7h AR LS A% AR ZelEd o] AV]E 105~128F A RIUEFHYE
Ao FFslar, wE 439 F FHE *ﬂ/&O] VAR R Ae

. 105% EH1EH ol SEY Af 7HT FEHTE 39 AT A5 394 955t
HSES A9 o] 1,281kg/10a2 7HE Fkor, 24 25.1cm, % 11.8cm, §F

[e]
o
5.9cm, 94 58.4 M/F, A7 6.7mm=E %,}u}.

(A1E 3) ZAH AE AT s=F&LHE A QYA 73

7V 271 AR Far] S s LulAkst fEaAAY] Vs A A3 A7
6~9mm, Ao] 25cm& 7]¥ ARG e Alo]=E dEEgint

Y. 7E%st B avz 3] g3 ?% A (17 53 2895)E H4
4540 & 2% 62cm, 474 13.4mmz FE3| 2 3ol 13 58S A FE= Ao
12}, 2xF 8Fo] 2% Z7l5 o] 4% 6,323kg/10aZ =T
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x7] FA] A AFLS =A Ao Thsd

1 32 A4 AAAGE 10a B F F7F2 10x<10cmolA 7,910kgo &2 7 &
o

gkom, 1 tFo] 10X15cmolA 6,920kg

7]

73

o

2 ggod AAANE B A 4% &

179 SR AR Bl thh ol 3P Holmg /AME

oo AAALYE 20x15em o) HOZ S o] fshtha A7
5

4 Aedd ZAEr] sk 39 T
o)l 12} =8, 79 3ol 23 =8 7pA| R 3far,
= A2S 3 o] 9¢Y A

]
W AA A2 A 20X15cmE

F3A AR AAAYE 10x10cmolE 102" F3o] 8,841kg/10a2 7FF =gttt

(A& 4) Fasm7) ‘AF AL F7AA &4

7h AFA
=3
U FEe
o7
L= e
=713
(N8 5) %
7h
735
.

AA] 4,652kg/10a2 7FF Egon, 1272 7, 82 A2 o= dA

49 AAA 4%ANA 59 HAA 22%= ol o, 6¥€ P 34%E ThA
3

of 79 GAA 5.4%, 89 FHA 7.2%=2 7T

AL gste 2IH(EHE 5~25cm § Scm HA SR 53E]) Mgt
[e)

7t
S5cm 7YA0o 2 dEA] g=8Fo] 539kg/10a2 7HE =4t}
A

Eol3e] 7]9)

she] A€ 1L/10a 5 87H $20.2 $A48 shEstel Aujsharh

Alglo] A9 MSo] FUsA] Lol dA] £ U AHzAYr) JHYoen, FdExEHe
6L/10a% A 4=Fo] 528kg/10aE %53+ Th.

(A1d 6) WY ‘AF AqAF& FA 71&

7}

.

Tee oHA B2 Brole AHAR 30<40emz A= Aol HFF 37.5kg/10a2 B
kI, A 2 FEH Aokl 3 Aoeg AT AT

AN 49 skeoll AARE A5 41kg/10a2 71 w3ke™ 54 ske7bA= 14kg/10az
o= Ax AFo] 7t Aem UEsten, 6¢ o|Fde AFFe] DolA 54 s
] 57% wrole HA dof AAHYA AFS fsie =ol= 54 sk dolle g4
< 8= AoE YEEt
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(A2 7) A7 A7 G E A% H7HR S AuiRE A

7h A= ARt DEF AL = oS3 T =3etA] L, 99 FATL

%?‘i t9om, 109 A4 YE 7oA FFo] Egrc),

U 3% A% 239 59 A5k 69 209 13 58, 79 219 23 533 o)A
8,845kg/10a% 714 2o, 7Y AAA] mo g ¢ ujd %3]3]'93\1:]—

o} B7EES A AEAHE EE Ad 10€9F 9 59 A2 ZoA 9% A

wet desie Aol £5 3O0E AdEUTH

(N3 8) sy ‘A Auy AL
7V Susw7|9r 2o & FEQ A5 @@Alﬂl FE =5k é‘i BEs VIFoE AT
Azt 129} 22 FFHES T3 F <
U
. AA BN S 2 Aol &3S FA2] 2,356kgell Bla] 1,000kg/10a 2]+
A 3,494kg/10a= 1.58) F7tetd e, EH|Fo] 1,500kg, 2,000kgo = ZF7lalaA
TEFL g musHA STy, A A ol HHIAEEFE 10aT 1,000kg7t
93H3 Aoz A=

JN-l

(NE 9) dENESY BAE A ZsA d9An 23

7F AEEH 1, AXT B BAEE AEvESES FAHEFAA 26% EASHA
on, A 10424 33 AA] 492 s B3 Qe AOE YEht

7t Fulo] FUMESE 2L #olAy 99 dolgt Axe S s
U, FHEe FH| 3o vste] #EE FE Ao 30~40% FEe FHEFEVIE YERAo Y
e F 2 HJH&OH w}% %ﬁiﬁ& ?%* 7t o] A etk

(N 11) Sas7) ‘AF s7HEFLF 2 EF

7b gasw)y] A Al bAA x71ERS ffste 2013dREH 20159 74 94
ABY F7F 5 104, 33704, A 10.9kg, 186,100FF Al Y = XA
A ul stk

W 2lat ZEe ZRe) oA AE fstd FuEwy] A& EF3 AAE AFst
(2kg) 1000442 R F39 )



<A2AFFHA : FREwWr] AYF FF 7158 78 R o1& AR Jle AL>

(A3 1D Sasmr] AF FIEE 2 7154 HA

7b FNE F ZF 626.4mg/100gE ol AAAA Az AT

. UFEE Smg/mldlA =315 fiste &4 AAS0] 80% R e ESTh

th I a9E e E a-olggtolAl &4 AEo] AFEE 10mg/mlolA] 93.5%
2 =4 YeEo

(A3 2) Fasm7Z|E o] &3 AR A=x

7F AAY AARAL 7% A hol 60 HEA] GuEmr] Ao A=Vt 29 E=E AY
ZAS BHE F dAT

U X} 1A AZFTAES Mo, AAe AL 5TAA A4 129 A3

A 1299 &7 6 log CFU/g, 6.7 log CFU/g W9IE, AEGAHE AXE A
st Ho 430 o2& He 2F oWE FEFY FE571 Aol a7 =AU

BN

=
Fol pH 4.29, A% 0.97HAZ HA AA7IE YEsten, ndE/de] WA
ol [e]

(Mg 3) FLEM7IE ol &3 ALAF AT

7} AYAE ARA A Ae) 9E A AvEAt $ekel 9 A9 glo] YA
Fol g3t

U AxE & ARVIIEE F4e AR 249l pH 3.8, A= 0.32, G 14.2brixE
A7l AYRA HEBYAoR Ao B FEHE AR B 423
Qo) §E71% BHo L7H A,

o gaEuy] AT PFIYAFY FAEHES AP 129 pH 3.7, BE 0978 9
A7t A %447 B FEASIIZ U@ 24 A7 BaF Aoz Az

71014 7Rl AT FHEol

EF 53, da T3 FFNA A

th 983 AR B A FeE A B8 5000ccm Pl A 7P E=om, o] akslek A

= PE 50 &4 2A FA =HAT.

g 2=d Arbedt AEACl fAHE ARVIE 2T oAM= PP100, AaFabE
5000cc'm oA 25¢, 8Co|XE PE50, PP50, AFAFETE 5000ccm “olA 209,
24 ColME PE50, PP50, AHAFE#E 5000ccm “olA 10¥ 8% AEA fFASHATH

oh 2AERE 2 end AR FALS AT Base 1% vvres Avsigon,

24CAN 2k FAEo] AL4E YAF ghgol ta Z/hshan.
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vl AR S AAFREO] & BEUSFE =doH, 25V ST E S50l TAE
o =& AT FS FASIAA, AELSS b A & F A

AL olatElE A FRE AtA FHgo] YS4E =i Yehde A3 ® 3000ccm oA
M Egtom, Lx¥E 2CoME 4~11%, 8C 7~16%, 24°C 13~23%& %7}
SSTE S50 FaEo] oliseATt BA fAH AT

ol &&= ¢ A 7bs gk AEAel FAEHe A7 2TAA = 3,000

TE AAEDRSA 20Y, 24T
3,000% 5,000ccm™® BEAA 7Y FE FFEA FASA

>
et
o
o
‘.4

;%
N
N
N
ok

F

7h AR ez F4 09
~0.8%°1™, FHsA=A J
1T AF 179 3 257} 0.4%0] =23t 4
slRom, 8C AAA o] 2L A% 0.4~0.8% HWAYE AR 49 HE 149 Alo)
R, 24TA AF 29 F 2EH A% 0.84%2 =4 Yehyd F2 A=A

. pHE #154x 7]F 2& 7)€ pH 5.5~5.8, FF 54X pH 4.2~4.5 HojA &),
1C 2¢ % pH7E 5602 7 =9ton, 499 pH 4.3, 8C 29 % pH7} 5.5, 49¥ 7}
2 pH 4.1 §A8tF o™, 24T 29 ¥ pH 42 F73] "olHoh

o 95 2CAR 29 3 1.6Brix %ollA 3¥xt 2.3Brix %, 49% 2.2Brix %% Tk =
718t = AAEAA wuto] Z713 T

g faE e AR 1093 24Tl A Bo, AR 2093kl 8C AT, AR 289

T 1T AZFoNA FAk o] Eob A F7] 4 AFsA=

oh HAAY SALEE FAL AR (%)E 1T AF 499 744 A% 0.8%thE FA 8o
A7l A% 7Hs, 8T AR 14Y 7HA A= 0.7%5 FASHAoH, 24T AFA AQ 2t

AHgoz Ao e R ATV 1S JATh

v pHE 17, 8C A% 29 % pH7}F 4.2, 4.32.2 39 32E 499 744 pH 4.0~4.1 X
o 24C AR 29 F pH 4.1, 149 RollE 3.42 FAo] A3 = ATk

AL BEE 1T AA 29 & 1.2Brixeoll A 793} 3.0Brix, 499 % 2.5Brix2 =713}t

b FEAl 7t IR AR A FAT, S, A58 AR A3 {4kt (Lactobaillus
plantarum) W 2] = o] 112 AGH =3 o st Aoz FAHHUAG.

U A3 2adA s 93 AddF 2@ HAE HA7MA] 22 (%) e AR 149 FAY T =
A 0.8%F dAou HIERIVE duje} S dF FEE HUH 44 0.8% WS
FABG AL, 53], eI d¢FEE HubrdA 289 0.8% vﬂo}@ Skt

ot pHe 2¢xkel] HIEIUF-An) F=5E0] pH 452 7P @9kew tF pH 5.3~5.5
Aqon, HEUUREY FEEA, 793 pH 4.8 =4 FAHAC

2t ikt e A 219 F Ee A TelA FA A vle) wiekom, A4 359 A
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