Development and industrialization of
functional washing water using

active calcium
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SUMMARY

I. Subject

Development and industrialization of functional washing water using

active calcium

II. Goal and importance of research and development

O Currently, from with our country the not yet type functional characteristic
washing possibility development sees excessively is the condition which is
deficient, actively calcium with the functional characteristic washing veterinarian
development of the gardening product which type includes not yet certainly is
the present condition which is necessary in basic.

O Also, uses a functional characteristic washing possibility in compliance with if
the custody duration of the gardening product increases of about 10% or more,
with the cultivation farmhouse the circulation companies lead control after reaping
and there will be a possibility the possibility of doing long is of earning
circulation duration an economic profit, the sale person the gardening product
which is fresh will be able to sell in the affordable price and the possibility of
reducing the economic loss which is caused by with disuse will be, the consumer
1s distant and will be able to intake the gardening products which are fresh is
not imbrued with the passing germ and, a thing which will give a big actual
profit in the national whole, a national competitive power with security of
sourceful technique will be able to raise Being is and, to develop the functional
characteristic washing possibility of wusing the active calcium, under this

industrializing boil.

1. Technical side
O Until with currently the not yet type surface preparation technique property
tax tight, wax coating, ozone control and magnetization possibility control, is
enforcing with the method of elementary quantity use etc. of the agricultural
chemical, the consumers will be able to trust and most with the effective person

the development of the natural material for a not yet type store and circulation



duration extension is the condition which is unsatisfactory.

O There is an effect to surface preparation, uses the calcium which is become
known and that, if the washing waterway uses, the dust removal which is of
course calcium the infiltration lane with the fruit after vase life increasing which
is caused by and reaping will be able to prevent the physiological market year

actual condition which occurs on the rind.

O Conway and Sams(1987) “Red Delicious' Says that from about under
pressurization dipping controlling calcium consistency within the pulp of 5 or
more times there is a possibility of raising to the ammonium calcium 8%
solution, Johnson (1979) 'James Griene' From according to treat—ability there was
a difference of calcium consistency of the fruit, the decompression control did as

effect more.

O Also, when added the calcium solution control at the time of surfactant,
increased the calcium absorption of the fruit also the research which wears out
to be advanced, to come, Mason (1975) apple " Spartan' From thickener, when
adds keltrol, said in the ammonium calcium that the calcium absorption effect is
excellent. (Hardenburg and Anderson and 1981; Choi, 1989; Moon, 1998; Roy,
1996)

2. Economy and industrial side
O When currently seeing in our country farming village actual condition, the
farmhouse of most store circulation technique is insufficient and has a big issue
in supply and price stability of the gardening product and when does how and
the gardening product original loss of the nutrient which has without is the

subject important to maintain a new freshness.

O If the loss of our country gardening product will be able to raise a competitive
power in of course industrial whole with trash occurrence quantity decrement etc.
and reduces below 20% where is this advanced nation level with 20~45% lines

resources economy, farm income augmentation.

O With the materials manufactures the calcium environmental contamination



prevention of course lung resources the subject which sees earnestly is being
demanded the plaque fossil powder which comes to throw away from the side

which is application.

3. Society, cultural side

O When the storage period is augmented, the productive voluntary income will
increase, the consumer relatively even from the quality back which is excellent
does not control with the chemical substance will be able to purchase the
agricultural products which is cheap, also the increase in consumption will be
expected and there is a possibility which will do even national healthily one

morning.

O Increase of storage and item magnification of agricultural products national
competitive power improves and the export activity of fresh agricultural products

is expected.
O There is to a agricultural products store technique and when other country
and comparing, will be able to possess a unique advanced technique and the

freshness of agriculture technique from store and circulation section is possible

with the international.

IMI. Research and development contents and scope

1. Final objective of research and development

O The functional characteristic washing possibility development which uses the

active calcium

O Functional characteristic washing veterinarian effective rescuing and

verification

O With the important which uses a functional characteristic washing possibility

not yet type site application technical set



2. Research and development contents and scope

(1) The functional characteristic washing possibility development which uses the
active calcium and effective rescuing research
O The functional characteristic washing possibility development which
uses the active calcium

— Active calcium manufacture and side effect control engineering development

— Manufacture prescription and flow chart drawing up

— Functional characteristic washing veterinarian mineral, microbe and body
burden analysis

— Test crops by proper washing possibility development

— The washing possibility development where the new surface mail is suitable
in the foodstuffs

— The manufacture flow chart monitor ring for a mass production

— Functional characteristic washing veterinarian industrialization engineering
development

— Functional characteristic washing veterinarian prime cost analysis

O Functional characteristic washing veterinarian effective rescuing and
verification

— Within organizing the active calcium content calcium permeation calcium
content and microbe occurrence quantity investigation

— With not yet type storage period and fresh

— With not yet type breath ratio (carbon dioxide and oxygen), ethylene
occurrence quantity

— Structural difference of cell

— Consistency by effective verification

— Effective evaluation and control engineering development of fresh easy
foodstuffs

— Safety assessment of corpse microbe and foodstuffs

— Quality rating

(2) With the important which uses an active calcium washing possibility
not yet type site application engineering development research



O Functional characteristic washing veterinarian site application technical
development effective rescuing test

— Washing veterinarian type: Active calcium washing possibility,
magnetization possibility, ozone possibility

— Application emphysema: Automatic washer

— Application crops: Strawberry, feeling orange and apple, sweet pepper etc.

— Circulation (store) method: Normal temperature and low temperature

— Important investigation item: Circulation humidity, fresh (color and
organization feeling (texture))Safety (respects microbe birth and condition),

circulation duration etc.

O About side effect whether to be escape verification test
— The side effect in compliance with a washing possibility
— The side effect in compliance with a mechanical damage from washing

process
O Economical efficiency investigation

O Process flow chart drawing up and Manual anger of functional
characteristic washing veterinarian site application method

IV. About research and development result and

application proposal

1. Umbrella conditional establishment of active calcium

— When the plaque each materials 10 hour laughter doing from temperature of
above 1,4507C, the subject matter of purity 99% or more of the calcium oxide
which does with development aim was produced, most the umbrella which is
economic was possible from this condition.

— Laughter condition of minute description and 30 minutes from the condition
which electrolyzes, Conductivity 7,200us/cm, pH(1g/Liter aqueous solutions) 12.6
and ORP put out —500mV indolently from 120,000Volt, this time the materials

committed preparation yield put out 96% indolently.



2. Active calcium origin functional characteristic = washing veterinarian
development

— When accomplishing a first year experiment with the active calcium which is
developed from 1, high position produced a narrow range high position one result or
indolently from control of ozone possibility/magnetization possibility/underground
water/nothing control army etc.

— From the feeling orange and apple etc. sufficiency should with active calcium
washing liquor control and case of the strawberry and the green onion [phu] car
powerfully the sacrifice my development which has a washing effect was necessary
the subject matter will be able to contain in OH the active calcium, at secondary year
vast quantity with last development subject matter and with this public notification
material excavated after preliminary examination decided upon used.

— Succeeded to the functional characteristic washing possibility umbrella of the active

calcium origin which is stable with security of security and safety of umbrella facility.

3. About active calcium origin functional characteristic washing veterinarian
feeling orange control effect

— In normal temperature and cold storage depletion ratio/chromaticity/breath
rate/respects had the effect which considers to a quality maintenance from
microbe occurrence/organized feeling etc. indolently.

— Ozone possibility/magnetization possibility/comparison experiment of underground
water/nothing control army etc. and the active calcium washing valence had the effect
which is most excellent indolently.

— The remaining agricultural chemical 4 ingredient which is detected from the
specimen(Bifenthrin, Cypermethrin, Teflubenzuron and Thiophanate—methyl) there

was a removal effect.

4. About active calcium origin functional -characteristic washing veterinarian
strawberry control effect

— Depletion ratio/chromaticity/breath rate/respects had the effect which considers
to a quality maintenance from microbe occurrence/organized feeling etc. indolently
— Ozone possibility/magnetization possibility/comparison experiment of underground
water/nothing control army etc. and the active calcium washing valence had the effect
which 1s most excellent indolently from low temperature.

— The effect from the various control army the nothing control army to fall from



normal temperature, from in the control army active calcium > Ozone possibility >
Magnetization possibility > Will have the effect, with of underground water indolently
order the case active calcium which will use in germ removal goal most was
excellent.

— Immediately before reaping the fact that calcium controls actively from
cultivation facility or Roh wishes is directly under most, was judged.

— The agricultural chemical ingredient which 1is detected 3 ingredients
(Deltamethrin, Difenoconazole and Daizinon) a big difference is not a problem
which is bigger permission baseline lowly, control is not recognized, to
agricultural chemical remaining (safety) which follows in the active calcium

control not to be the problem was not discovered.

5. About active calcium origin functional characteristic washing veterinarian
apple control effect

— In control effective normal temperature and cold storage depletion
ratio/chromaticity/breath rate/respects had the effect which considers to a quality
maintenance from microbe occurrence/organized feeling etc. indolently about the
active calcium origin functional characteristic washing veterinarian apple.

— Ozone possibility/magnetization possibility/comparison experiment of underground
water/nothing control army etc. and the active calcium washing valence had the effect
which is most excellent indolently.

— The remaining agricultural chemical 4 ingredient(Chlorothalonil, Fenvalerate,
Diflubenzuron and Methomyl) which is detected from the specimen was below
permission baseline and the problem was removed was not but, in compliance

with the active calcium 4 ingredients all.

6. About active calcium origin functional characteristic washing veterinarian
sweet pepper control effect

— An normal temperature and cold storage depletion ratio/chromaticity/breath
rate/respects had the effect which considers to a quality maintenance from
microbe occurrence/organized feeling etc. the effect which is excellent from cold
storage indolently, more displayed.

— Ozone possibility/magnetization possibility/comparison experiment of underground
water/nothing control army etc. and the active calcium washing valence had the effect

which is most excellent indolently.



— Active calcium control from the export sweet pepper leads and about quality from

the importing nation with the fact that the satisfaction will improve.

7. The side effect in compliance with a washing possibility: The side effect
in compliance with an active calcium washing possibility in the person or

agricultural products and the machine did not appear.

8. About application proposal: The control effect of the active calcium what
kind of material of existing excellence is, export agricultural products that the
application in all fresh agricultural products which does of course domestic
circulation in goal is urgent judges about the fresh agricultural products of 4
bells.
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(9 %)
2" sj 2z} 7zt 3z 2Fs A
800°C 68 85 78 82
900°C 75 90 80 85
1,000C 78 93 87 88
1,100C 85 - 90 95
1,200C 90 — 95 96
1,250C 93 - 96 96
1,300C 94 — 96 96
1,350C 96 - 96 96
1,400C 98 - 96 96
1,450C 990] 4t - 93 92
1,500C 990] 4t - 90 88
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2)-2. 2498 FTFE 2w oR(2dAh)
(% 40 24 d89 24 2o e 248F =]
(&9 %)
2eE 2 7} W7 e e
800C 66 85 78 82
900C 73 90 80 85
1,000C 74 93 87 88
1,100C 87 - 90 95
1,200C 89 - 93 98
1,250C 94 - 97 97
1,300C 95 - 96 97
1,350C 98 - 95 97
1,400C 98 - 95 96
1,450C 99.4 - 93 92
1,500C 99.2 - 90 88
* 7F ARHE 98 o) sto] wob 9la, whzhe] g, AEHHES] 71E Ca0 wE 95%0°]d9
AEE FF B/FssA7 A, 2AZA ] Ado] Erbs
w el A 1,250C7 7Hg A2 mela, Atszere] A9 1,200C7F 7P AAemoy 42
dojAe wr7h Hztele ol2x Reta, dARTF wrtelRE Huhe o] Ao
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ANTE 7 2

oA AZH 10478

2)-3. &%, AxX%, pH %
2)=3-1. A7|&E 34 FYg 44 F &4 A5 FEEH F2(1dAh)
[ 50 2 =39 SA4Zw9 ¥ugs A}
pytr. 2bsh 45 9] AEE pH T&
% (%)  |(Conductivity, ps/em)| (1g/Liter4=8&<) (%)
800C 68 520 11.2 60
900C 75 850 11.4 63
1,000C 78 1,560 11.8 75
1,100C 85 2,850 12.1 78
1,200C 90 4,800 12.3 82
1,250C 93 5,950 12.4 87
1,300C 94 6,700 12.5 90
1,350C 96 7,200 12.5 95
1,4007C 98 7,300 12.6 96
1,450C 990] 4+ 8,000 12.7 98
1,500C 99014 7,800 12.6 97
* GG B0 1gS 120,000Voltdll Al 1TAIZE St d7|Easte], 18|89 &5l &3
* g YR FYUSE di¥] 50%9] MEES 100%2 B3-S we] v &

2)=3-2. A7E T4 TP 4L E & A5 FEHH FX(2dA)

[ 6 7} =719 @AZFS g A
ren Qlasdgas A% pH TE

<5 (%)  |(Conductivity, us/em)| (1g/Literd=8%) (%)

1,300C 94 6,500 12.1 90
1,350TC 96 7,150 12.3 93
1,400C 98 7,350 12.4 95
1,450C 99.4 8,200 12.7 97
1,500C 99.2 7,900 12.7 95

+ 1,300C o] Aol A aA e sjzt ol shatol, 120,000V0lt® 1A17F A 7|52 2 et

# 3ol A el vRe} o] 1,450Col|Al 10A12F Adste] Alxs S4725e 985 2o &3S o

o A7 A R 209
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°] pH/CD/ORP
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ORP(m Volt)

pH
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A 7F<5 ~
Eg‘&” 12.72 8.23 mS/cm -503 s} 7+ Powder(1g/1L)
10H) ¥ 11.48 1.11 mS/cm 235 dAS 108 = 3] A
501l A 10.85 250 us/cm 692 HoHe 5ouj R 3] A
100w) ¥ 10.63 148.7 ps/cm 940 YdAS 10082 34
500H) <# 9.44 17.8 ps/cm 1516 e 50082 FA
10001} <# 8.46 12.7 us/cm 1740 YAHE 1,0000) = 3] A
AA G 7.02 5.7 us/cm 2330 ROAF7I oA A zx3 =
x QR v)tolo T AE & FH Apo] oo w Bk @ olate] uhef] pAGIME B AHIE
XS + 17F 98(9) 2ol = el A B 2= gho] Uk @ SR E(AL] o H)w =)
2)—5—2. pH/AEE 5 H]u
— Ao FAv|He FAAATA Addat: 2007, 11, 22.
= Ay "7 & SA1/30% - SA
[3 10: FAAZFEY dE2A HAA 7Hen 2w Fofzed mE pH/A =S vjud ]
pH 7.12
1 A5
A= 3.05us
AQE 2AZAE S0+
(Ca0 98.5%°]%)[(Ca0 99.0%°]%)
pH 11.61 12.71
2 s 1g/ 8 AT1L
HAE% (ms/cm) 2.65 8.24
pH 11.98 12.82
3 |(AtEZE2g/A8 AT 1L
AE% (ms/cm) 5.28 9.52
pH 12.11 12.83
4 (ArEZE3g/8 AT 1L
AE% (ms/cm) 7.88 9.78
pH 12.15 12.84
5 |(AtsZEdg/8 AT 1L
AE% (ms/cm) 8.76 10.08
BREREY
1. pH: %7] pHE 2 #o|7b 1A @rgkort, AlzbAwe] w2 g% xpo] & 21& pHate] o]z} Sy
2. AEE: 2 kS £t wj xpo|7} wWol v, Aulee] EtEFR Apolrt EHa




2)—5-3. %o 9% pHWs}
[ 11: 75 &9 2 pHWS}
SAYY: g2 w 99 =& &YHA pHSA
No &5(T) pH @k
1 20 12.7
2 30 12.5
3 40 12.2
4 50 11.9
5 60 11.7
6 75 11.6
* APAI}: SE7F A5 pHik e
2)-5—4. G477 Y AP &4 S Ak v AY
— APt 2007 119 30
- AdEA  FHIY BAEAATA
- ARAR
A QRIS ——— AR A 04 B
B 74945 &AAE AsEE(Ca0 & 95%°1%)
C : KANTO CHEMICAL CO.,INC. 4Fs}Z4(Ca0 &% 98.5%°]7)
D : SAMCHUN Atspzb4 (224 Ca0 &3 98.5%°17)
E : F871949 @424 (Ca0 F 99%°1%)
- A& FH/AY
2t AlE(A, B, C, D, E)E AAS 1215 1g¥ 3|4 dte] A ers 574
[ 12: A3 A3
A B C D E
0.1%(1g/1L)| 27.8 us/cm | 1.27 us/cm | 1.83 ms/cm | 2.68 ms/cm | 8.22 ms/cm
0.2%(2g/1L)| 41.8 us/cm | 2.63 ms/cm | 3.83 ms/cm | 5.66 ms/cm | 9.56 ms/cm
0.3%(3g/1L)| 46.1 us/cm | 4.02 ms/cm | 5.14 ms/cm | 7.77 ms/cm | 9.88 ms/cm
0.4%(4g/1L)| 49.2 us/cm | 5.19 ms/cm | 7.02 ms/cm | 8.85 ms/cm |10.08 ms/cm
0.5%(5g/1L)| 53.1 us/cm | 6.39 ms/cm | 8.30 ms/cm | 9.15 ms/cm |10.12 ms/cm
~HAAE B9 AR O AERT 956 ARt B8




3) BT E &9 olele] FAANE N

3)—1. 22 FAAE M D AT (AR 4F)(AFLAF 2007 8€~1249, 43] AF)

A= SRR 9 SR
IFE SAALEF(ALD s dAdZEF MAHS(10g/1Liter)
dubre FAATEF(A2) dubre S ZF A9 (2g/1Liter)
A2+ +NaOH(B) M LS A (1g X Z4E +1g NaOH)/1Liter
— YEAA FHtol| AEEo], dEANAN F FAHAAAE 15
Ul AL E A= w|AFA 2S5 (H Lol & g_}g.
WA O (C) o g }o_]‘ﬂ | 12Hd Aalg (A Aol )7 A=
AFZ (A2 = 19 o AMEE: A3 1AZE A A=x)
— B A5 s 1223 Ao Art A5 =2 ALE-3)
- ZF Ag F3], A FAES 187 IA A
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D dd/108 N 2702 A e
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— C: 91T A
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A 39 7154 ARs m3TE % 43S

3-3-1. 7IsX ATy 2479 % AF D)
U=
O sAARE @+ =A=
O F8AI7] 2 AR g 2006 12€ 7L(AFE E9)
O A& 4
— 5 2] (Control)
- %% AlH(tap water)
— 1/2 strength Ca solution(7l&¥ A Z4 A
— 1 strength Ca solution(Z§¥td A%
O A2 AR (3-4°0)
O A717F + A2ollA 60987 A7dste] F45 AL

O AR AAF s, AR, BE, pH, Yilg, 4EY 24, 55

1z

2) AP B A WY
O #ZEE A% A Ao FFE VT2 AF & Zad FAE NEE(%)
2 satete EA S
O A% (Firmness) : #2 4EA (Atago 5kg, Japan)E AF&-3)

7ol o2& FTYFHAE, AYE #FY W SAHHE HU#E
diameter7} 0.8mm<l 93] &3 (plunger)S AF&-3F3lH

O 7MHagdE © 7A=9 A5E blenderz 33 thg AL 4SS T
(Hand Refractometer, Attago, Japan)& ©]&3}o] Skl om TE F A= °Brix
= Yeh e

O Mz : Fy o] Mx ZAHL Chromameter(CR—200, Minolta, Japan)& AF-&3}
Rom e FohRe] s FASk] L, agks EAISHIT

O pH 54 : Al&9 pH 542 10g9 #5oll T/ 10mLs F7Fste] blend
er® T3 F 1FHES pH meter® 33] W5 4353

O i%% Dz AEE 3AE AEste] 7L R o™ &7]ol &A 244
b st ATt oju A E o]AbslEAE 8719 AHoZRY 1mL FHEl g
as chromatography (TCD SHIMADZU model 8APF)E o] &3}e] FA13}3c}.

O #2437} : 58] panelist7t 4Ag A7 2pAOR 5UAR o] th3t
Zro] A=A Hr7VeA Tt (55 1=very poor, 2=poor, 3=moderate, 4=good, 5=very

good).



F=4dS ol&s Zu F4 0 ZAEY F+ AERE FHs7] HAskH
apoplastic 3% (1%w/w, USA)el|l 7a& 55 &9t A AHed & 1217 54]

ol g
O O =
b S s dsle] UVP(Bioimaging, Subr Green) &2 7S #3353t

= SHele] A4 AlH4 1 strength Ca
solution®] 5%3F A=A A3 v AR SAEAH(F7|=5d71+9Y, GC/ ECD
4445 GC/ NPD 294+, HPLC/ UVD 74+, HPLC/ FLD 44 &) = Alachlor®]

8345 Al

3) A7 k(A B 32)
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% 2.0 H
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—ll— tap water
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=3
O & AR 5 7148 E4%s AF
4 2). @44s AHTE A B9 Lol
tionz] 2] gk Zlo] E37F Futh A=A
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AA¥NE B B9 5 8 dHe d5E
0.95kgelAE o] A2 T A4 3Y
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s8]
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RS ]
THth= 1 strength Ca solu
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-~ 1 strenght Ca solution ~~ 1 strenght Ca solution

065 . . . . . 0.65 T T T T T T T T
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Days of storage Days of storage
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46 44
—@- control room temp. @~ control cold temp.
- tap water —- tap water
441 —A— 1/2strength Ca solution 427 A 1/2strength Ca solution
{} 1strength Ca solution {} 1strength Ca solution
40
s 421 <
@ L
o
2 £ 381
- B
=y
=404
361
38 1 344
36 . . . . . 32 T T T T T T T T
0 1 2 3 4 5 0 2 4 6 8 10 12 14 16
Days of storage Days of storage
=3 5 § = 2= ol & o =
a3 A AFsA e oF el A-Eet pHe| W3t
14.0 14.0
—@- control -@- control
—- tap water 1351 | 4 tap water
1351 —A- 12 strength Ca solution —A- 112 strength Ca solution
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n »
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0 ! 2 s 4 s 0 2 4 6 8 10 12
Days of storage
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40

10
-@- control room temp. -@- control cokd e,
351 | 1 tap water - tap water
. —A— 172 strength Ca solution g4 | A 12strengh Ca soluion
= 20 ~)- 1 strength Ca solution = <~ 1 strength Ca soluton
£ E
< 251 =9
< 201 E
= o 4
oi 151 2
) 8 ]
104
05 : ; ; : : . o
0 2 4 6 8 10 12 14 1
Days of storage Days of storage
a9 6. BALE AAS Al @ gEe] A% T BFFe] W
X1 BARE AAS Aol o9 rEel A% Eok AEAe wat
A%
G375 AHT A
3 7 13
A A A = 4.7 3.6 2.7
TxE A# (tap water) 4.9 3.8 3.0
1/2 strength Ca solution 4.9 4.2 3.5
1 strength Ca solution 4.9 4.6 4.0
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22 A% (ppm)

Alachlor

Bifenox

Bifenthrin

Chinomethionat

Chlorfenapyr

Chlorothalonil

Cyfluthrin

Cyhalothrin

Cypermethrin

Deltamethrin

Dichlofluanid

Dicofol

Difenoconazole

Endosulfan

Esfenvalerate

Ethoprophos

Fenarimol

Fenpropathrin

Fenvalerate

Flucythrinate

Flufenoxuron

Fluvalinate

Folpet

Iprodione

0.5(7H)

Isoprothiolane

Metribuzin

Oxadiazon

0.05(F%°})

Oxyflurofen

Penoconazole

Permethrin

Phorate

Phosalone

Procymidon

Propargite

Prothiofos

Pyrazophos

Pyridaben

Tetradifon

Tolclofos—m

Tralomethrin

Triadimefon




Trifluralin

Triflumizole

Vinclozolin

Bitertanol

Buprofezin

Chlorpyrifos

Diazinon

Dimethoate

Edifenphos

EPN

Fenitrothion

Fenobucarb

Fenthion

Flusilazole
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Iprobenfos

Malathion

Metalaxyl

Methidathion
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Pirimicarb
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Profenofos

Simazine
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Thiobencarb
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Carbendazim

Diflubenzuron

Dimethomorph

Imidacloprid

Teflubenzuron

Thiophanate —methyl

Carbaryl

Carbofuran

Methiocarb
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3-2. 7154 AFY axTd 2 AF(E7)

D A 2 gy

O FAIAR © =27 (F3])

O A7) 2 A 20009 118 2143 D7)
O A
— A€ (Control)

— =& A F(tap water)
— 1/2 strength Ca solution(7&¥ 474 A
3}

3} , 2!
1 strength Ca solution(ZH&% 745 A2 S4)

O A= 1 A= (20—-25°C), A (0-1°0)

O A7 ol 8AF A AL 129 B9k Aol Fde 24

2) 24 @ 24wy
O : 7z

E(Flrmness) WA A=A (Atago 5kg, Japan)Z A&}t

= &
_\'1_1‘
ruz
lo,
ﬂ‘l
=
u

719 ol2& FTAHHAE, HuE #AFTE o SAHY= HUHS gsgler o o
diameter”7} 0.8mm¢! %%‘«] %A (plunger) S AFE3A T
O 7H1yE © 97]9 I5E blender® g thy 9 Asds LA

(Hand Refractometer, Attago, Japan)S ©|-&3to] FA3I3 o Fro] A= °Brix
= Yeh Sl

O A% @ 3] A 542 Chromameter(CR—200, Minolta, Japan)< AH&-st
Rom e FgHe] Ay E FASI] L, agks EAISHSIT

O pH 54 : Al&¢ pH 542 10g9 JJr of T#/ 10mL<s 3 7Fske] blend
er® 3 ¥ 1PES pH meter2 33| Wk SASIAT

O ZFE 4 AYERE A= **WO}C’% L F-3)9] ofa™ &7lel & 244
bt HHEigith. ol AAFE oitsteAE &7 ATOoRFE 1ImL FHako] g
as chromatography (TCD SHIMADZU model 8APF)E o] &3fe] EA15}9 ).

O F42%7F : 589 panelist7} 47 AZF AR 5HAR vro] vt
ol AEAS HrEskt (55 1=very poor, 2=poor, 3=moderate, 4=good, 5=very
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O ZFg A ¢ 7] FAY 2viFe] "Wy SRTE AT & 28k
homogenize A% T} filterdtt}. filterdt NS Wt E=FFE At Td5 FA
£ vj A2l plate count agar (PCA, Difco)ell 0.1mLE streakd}e] 30ColA 247 Hj
Fsto] #FE countsto] F/go® FAISHI T

O F718% &4 @ Axrlel g3 @r|(sH, 19 FHihHE 2444
Al A4 (1 strength Ca solution)E 5%7F dipping #1238 3 Dry oven 70—80
797 AF3 T 20mesh AR Este] BAARE AMEEIAT T-NS A& 0.5¢
of conc. HoSOy 12mLE H7Fetar #38] S0 41(K,S0s +CuS0y) 2425 2o} 360To
A 1A 7E BoF B8 & Kjeltec auto 1035 analyzer(Keltec system) 2 =743} t}.
K, Ca ¥ Mg-— Al & 0.5g° ternary solut1on(HNOg HzSO4 HCIO4=10:1:4 volume H])
10mL Yar 220CoA 1A7 Bt Bafa & AAEFE G454 (AA-6710) 2
X138} tF. P+ Vanadate WO 2 H] *“ﬁ](UV/VlS recording spectrophotometer)Z
AREste] 470nmel A G EFeto] 5%

O ZFHFFIFEH  27]E 4
of 5% A Ad v A

GC/ NPD 294+, HPLC/ UVD
e kA=

-

PN M

ufutl

F_’_
=]
RUS

7149, GC/ ECD 444 %,
A E HPLC/ FLD 44 E—)OE Alachlor®] 834+

O &A4zw AAs Al ot 27 oo A @I wMaksE AR A3 (L
2 9), AL 9 AL ALz F AHEA X ERTAA s A g u

Sk

tap water, 1/2 strength Ca solution, 1 strength Ca solution *Z]ollA A A 743
Aot e A2AGS dEete] B tixate] A AAEe] AATHY dAa
7F AA vebgth SR dubd o g G AMFH4 Q0 tap water, 1/2
strength Ca solution, 1 strength Ca solution®]| A& & x}o]7} vJEL}A] &kttt



6 | @ control room temp. —@— control cold temp.
—- tap water 10 4 —l- tap water
—A— 12 strenght Ca solution —A— 1/2 strenght Ca solution
51 | <> 1strenght Ca solution 8 —>— 1strenght Ca solution
R 4 S
@ 61
£, g
5 5 ]
(3] 0]
2 2 =
24
14
0 04
0 1 2 3 4 5 0 2 4 6 8 10
Days of storage Days of storage
S A O~ “ ” o
a9 9. &AL AHFA Y o7 2] “FETe] ATt Fot FAEe] W)

& £ T8
LT pH 183 g4 mEES ST B BATE A=
C

a solution

).
0 A=AEY A5 A= = ]%kol A 39%F HHFH o7 0.85~0.92 kgS YER L
Aol A Z7)gky ¥]=3 S FASYEd A8 F 1 strength Ca solution®] 2]
¢} 1/2 strength Ca solution¥ 29 A% A=6A a7 A4 Jetwtr (28 10).
0 B71ol A & 7 &4Zw AAFd o 35 pH, 7M1=, 349 L
I oagts AT A3, IS pHEH 7MY =S AY F SUteke
=4], 1 strength Ca solution A& °o]E #o] F3A XAH= Aoz Y
A

FEA G20 7F g0l Ael2 BuE o2 11, 12, 13).

i cold temp.
room temp. 0.94 1
0.95 1
0.92 1
0.90 0.90 4
> £
o i~
=< 085 % 0.88 4
a 4
g 2
c 0.86 4
E 080 E
[ [
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52 47
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< 481 w454
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<= <
' ju
S 46 S a4
44 431
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Days of storage
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A 0EF AFTAE
3 7 13
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1 strength Ca solution 4.9 4.3 3.
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72 AR (ppm)

Alachlor

Bifenox

Bifenthrin

Chinomethionat

Chlorfenapyr

Chlorothalonil

Cyfluthrin

Cyhalothrin

Cypermethrin

Deltamethrin

Dichlofluanid

Dicofol

Difenoconazole

Endosulfan

Esfenvalerate

Ethoprophos

Fenarimol

Fenpropathrin

Fenvalerate

Flucythrinate

Flufenoxuron

Fluvalinate

Folpet

Iprodione

Isoprothiolane

Metribuzin

Oxadiazon

Oxyflurofen

Penoconazole

Permethrin

Phorate

Phosalone

Procymidon

Propargite

Prothiofos

Pyrazophos

Pyridaben

Tetradifon

Tolclofos—m

Tralomethrin

Triadimefon




Trifluralin

Triflumizole

Vinclozolin

Bitertanol

Buprofezin

Chlorpyrifos

Diazinon

Dimethoate

Edifenphos

EPN

Fenitrothion

Fenobucarb

Fenthion

Flusilazole

Hexaconazole

Iprobenfos

Malathion

Metalaxyl

Methidathion

Parathion

Pendimethalin

Phenthoate

Phosmet

Pirimicarb

Pirimiphos—m

Profenofos

Simazine

Tebuconazole

Torbufos

Thiobencarb

Benomyl

Carbendazim

Diflubenzuron

Dimethomorph

Imidacloprid

Teflubenzuron

Thiophanate—methyl

Carbaryl

Carbofuran

Methiocarb

Methomyl
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3-3. 7158 AFSFY a3+4 2 AFAME)
D As 2
<1z} Al d>
O A= 7 @ AHHEAD
O FgA7] © Aol et A S 2007 129 279 AR AA
O A= %y
— 2 (Control)
- F%E& Al#(tap water)
— 1/2 strength Ca solution(Z|&® EAZE A &H4)
— 1 strength Ca solution(ZNe&&d A Z-E A& <5)
O AFE @ 2= (20-25°C), A2 (0-1°C)
O A7IZE ¢ 22ollA 4047F A% 33laL, ALolx= 60Y 5
O ZAE © AAF 24, A%, 9%, pH, M, 3355, odd, AEA A}
T HdTF 5
<2z} Ald>
O Ax + AFHFA)
O A3« 5 S5o4 Atkd S 20084 1
O A2 Wy
— 7A€ (Control)
E AR (67 HA)
e g ARG AA 6 A
ez Al g (6 A

AFZA AL (21.5-23.7°C), AEE (30—40%)
A

3 sl A

e

e

O O O

AR 3, AR, 7FEA 1 E, A%, Hunter #, F-eiabE, 3y F 3
fo) RAAR B, FYEAL o8 BEFA, Bk AAS F

Ly

O #EE A% d Ao TF
2 3ikste] Akl

O Z = (Firmness) : }AE =4 (Atago 5kg, Japan)E AFg3sle] 3ol Aol =
Zlol ol2x FAFAE, H9E BT o SAHEHE HA@gS gsglon

o] w] diameter’} 0.8mm<l ¥3& 2] &% (plunger)S AH&3F T

o

VNFoR A T fgad FAE NES(%)

N



O 7M1y E : Ao #5S blender® IHgE thg 42 45
(Hand Refractometer, Attago, Japan)& ©]-83}< 3
Al °Brix® YERA A
O A% @ 3y o] M ZHL Chromameter(CR—200, Minolta, Japan)< AF&-3}
gor Ao Frel AuE Yol L, agts HAFA
O pH FH : AR pH FAHL 10g9 #F&Hol FTHF 10mLe H71shod
[e]

1 e

blender® 333t & 1 ES pH meter® 33 whE =439}

O ZFES dEd @ CO8 CoHy BT 72 AR 3/AE Ad¥Hste] 7L
Fo] ofad &7l &A 24A1%F FF LH S T hAAEE 3mY FH 3
o] gas  chromatography(TCD, Shimadzu Model 8APF)®} gas
chromatography (FID, Shimadzu Model 17A)E o] &3] CO.9 C.H.E 7+
Zk A8kl

O #4997 599 panelist7t @A A Ao 5HEAR Uiyo ta3
o] A=EAXS Ve A (S F: 1=very poor, 2=poor, 3=moderate, 4=good,
5=very good).

<22k Al§>

O #ZF  Agd AAFA — ZANZIE JEFA g0 2 FA

O A% 2d=¥ N A=A (Wagner FTK 100, USA) 274 11lmmE A3}
of Aol Ao A7) ol2E FIYHAE 2% F4.

O 7144318 E : Alte] 35S blender®2 34 3 o} dL A5NS G
(Hand Refractometer, Attago, Japan)E ©o]-&3}e] AR o F=o] A= °Brix
2 et

O At= @ Ao 35E& blender® 33 & vy €& Aeds A=SAA
(GMK—845(2}#+-8), Korea) 2.2 A3t on &9e %= FA 8T

O Hunter #t : Iy ME =&AL Chromameter(CR—200, Minolta, Japan)<
/‘}%O}Odo‘ﬂ e T HRuE FA5ke] L, a, bits FAISAT

O Fjas @ T — Fojd A58 W= 14

O #3 2 f}Fo FrAE &= Ax7]d F835te] AGd AHFA)E D
MH 45 583t dipping A Elst & Ay} #5S #2]8] Dry oven 70—80Ceol A
7Y A% v 20mesh A= FHte] A EZ AFEEATE T-N2 A& 0.5¢
o conc. HoSOy 12mLE #7beta £ 1A (K,S04 +CuS0s) 2248 o] 360TCal
A 1A 7E ot B33k & Kjeltec auto 1035 analyzer(Keltec system)® =4 6‘}0%}
K, Ca ¥ Mg= A% 0.5g°l ternary solution(HNOs : HySOu @ HCIOs = 10 : 1 :
volume WD) 10mL Har 220CelA 1A1ZF &t ek 5, dAF3E ﬁ%Eﬁﬂ
(AA-6710)%2 EX38¥t. P Vanadate Ho=z  HAA(UV/Vis recording



spectrophotometer) 2 A3} 470nmel A A Zsle] =439},

O dFF=4ds o83 Zu F4 @ Z+9 FF =
apoplastic 83 A= (1%w/w, USA)d A& 58 &k HA AHest & 1271, 54
0 Fo PAL Adte] UVP(Bioimaging, Subr Green) o2 JAHS &5t}

O F-sokid @ AAS Za AHs 49, s 533 JA Agg v
g4 A2 S L SN (EA7I=Ed7Ed, GC/ ECD 444+, GC/
NPD 294+, HPLC/ UVD 7%, HPLC/ FLD 4 %)% =2 Alachlor®] 8473 %&
A3l

O #¥e] SEM ## @ S &, ZaAds 495 530 A A
o ghds] AxAR F e TS SEM(Hitachi, S—3500N) o & ##313]
=3

3) A7 A} QoA 2 uH)
3)—1. A} (12F A3

@ oo roomteh coldtenp.
54 | - tepwater L 5
—A— 1/2 strenght Ca solution
>~ 1strenght Ca solution

T T
w »

N
Weiaht loss(%)

Weight loss(%)

T
-

[ I [ I
40 0 30 60

Days of storage

o
BA

I 16, 2L AlHTA

Aglel ol@ Awte] A% & AAFE W3
0 A5} TS AAFE A

o A} tZ+"(control) ] -5 A7 20¢4F Z7|%kel Hl
3ol 4~5%A % A5 AL, tap water 3~4%, L ThE o2 BAZE AHFE F 1/2
strength Ca solution®.t}i= 1 strength Ca solution®] ZE&o] 74 A A 748

o} Aol A AFSHA 2 dixzTelA 7 A A4S 9 tap water, 1/2

strength Ca solution, 1 strength Ca solution Aol A AA A



30

285
2 roomtenp. cold temp. -
261
L 275
o2 E
5 r 270 3
8 221 ]
c f=
E r2e E
i 204 i
L 260
18| @ cotra
—i- tep water
164 | <\~ 112 strenght Casolution 2%
>~ 1 strenght Ca solution
14 T T T T T T 250
0 20 e 0 60
Days of storage
% 17, AR AREA e 98 Alale A4 F Fre) wa
0 Abtel A F 154 BALE ARTol GF 4w FARFE 2AE An(
H17), SALEF AHTE A A A 2T Euke 1 strength Ca
solution®] ]38t Aol &7} Ekon, A LA A= ﬂ}?}g 7}A] 2 1 strength Ca
solution* 2] ¢} 1/2 strength Ca solution® &2 A-F A% ZTAhE&o] @t AA O

27 Axe =4A3E 1w 27 o] 2.60kgo] &401 Chs

F A H o2 1.7ke, 1 strength Ca solution#2]9] ¢ 2

W AeAd T A 27 ghel 2.78kgl A A 602

AL, 1 strength Ca solutionx &= 2.69% & Aol Hl3] 2

< 2.57kg® %

ALl A% 409
3kg AERZ 25 ATk

AESS

Argte A



15.0

14.8 -

14.6 -

—@- control

—{ tap water
—A— 1/2 strength Ca solution
{} 1 strength Ca solution

room temp.

—@- control

—{1 tap water
—A— 1/2 strength Ca solution
>~ 1 strength Ca solution

cold temp.

15.2

r 15.0

r 148

r 14.6

T 1441 3
o L4 &
7] 7]
» 1424 ”n
b 14.2
14.0
b 14.0
138 L 138
136 T T T T T 136
0 20 30 0 60
Days of storage
a9 18, BARE AAFAG % AT 44 F sscel ws
460 460
—@-— contral room temp. cold temp.
455 | T tapwater
—A— 1/2strength Ca solution [ 455
—~ 1strength Ca solution
450
450
3 445 ] %
E ws £
I 440 5
440
435
430 t 435
425 T T T T T 4.30
0 20 40 0 60
Days of storage
s 19, 2% AR A o7 ARt A% S pHe| W3t
O Abpe] SSCUZHEAEEE) FFS A x71dl 13.9%= AZ7|Zko] Ade=

S7ebe AdE Belew, AT FolME
Ak pH #kel B35 A% <

[e)
35

Zo] ¥zt
212]¢} 1 strength Ca solution *]2]¢]

1 strength Ca solution *@]7} SSC3F
Z718k o, 1/2 strength Ca solution

SSCe} pH #tel W7 A== 3o
2 yeh A FAel hE aeA el Aee daE g (29 18, 19).



+ " room temp. cold temp.
control

—1- tap water
88 | | —&— 1/2 strenght Ca solution L o5
—— 1 strenght Ca solution

r 90

) °
3 32
© [
> >
- -
84 r 85
82 r 80
80 T T T T T T 75
0 20 40 0 30 60
Days of storage
S | =] 2= > ol s vl o = 3lu [e) >
% 200 EAZE AHFA 3 Aol A% & ] Lgke] W)
36 36
2] room temp. cold temp. | 34
324 r32
g %0 ro 3
© ©
> >
© 28 - r28 o
26 - r 26
—@— control
—{ tap water
24 | | —A— 1/2 strenght Ca solution F24
—>— 1 strenght Ca solution
22 T T T T T T 22
0 20 40 0 30 60

Days of storage

S 21 BBE ARSAG @ AT A% F 7Y agke] W3

O Aol M= 4 A3 73] L g2 29 249 A% 2094 S7F alx, A%
409 Aol A thZEToll Ht} 1/2 strength Ca solution, 1 strength Ca solution®] 2]
o] ¥ Lgkol A 7ZASHT ¥ A2 A A 308A tap water, 1/2
strength Ca solution, 1 strength Ca solution @G- Z7} Z7}8t= ZA ko] B
Ak thzTel 49 HIEe HAo. AF 60UA tap water, 1 strength Ca
solution & el w]a] thZxF29F 1/2 strength Ca solution &9 A% Lgkel =LA
<7ttt

O v azke &9k tap waterel]l B3] 1/2 strength Ca solution, 1 strength Ca
solution A7} A% 40€4 3 604 A AAhste Aol Hlovz SALEF MAST
Az 58 ¢ F4 FA4 fFolst axnE YyeEl Ao (2 20, 21)



54
—@-— control room temp. cold temp.
7 4 | -0 tap water L 52
= —A— 112 strength Ca solution
< —— 1 strength Ca solution
EXE k5.0
£
c
S 3 48
S
£
€ 4 L 46
3]
c
8
~ 37 4.4
[]
o
2 L 42
1 T T T T 4.0

o
8
B
=)
o
w
=)
R

Days of storage
a9 22, 4w AH Al o3 Abkel A T a5 W)

16 | | “@— control
—l- tap water room temp. cold temp.
14 - | —#— 1/2 strength Ca solution
—>— 1 strength Ca solution

C,H, concentration(%)
C,H, concentration(%)

T T T
0 20 40

o;
w
=3
-3
=3

Days of storage

W 23, 2AALE AHG Al o Ak A T olddle] W)

0 Ao 3552 AAA 2094 =718+, 1/2 strength Ca solution, 1
strength Ca solution®] 7438l 7 3Fo] Yelgth A&AHo AS A Z7]d H
a A% 30dA 9 60YA TAEFH O™, 1/2 strength Ca solution, 1 strength Ca
solution A gl o3 T FE AAEH}7E FHo] et (2| 22).

O g’ =A% 2094 B Aol S7tekglal, A% 4094 Hashs 4%
o Yelstth. vbd Aol = A 30dA e ATl Srleklal, A%

CO, concentration(ml/kg/hr)



1/2 strength
Ca solution

szfr
*"c)/ ’@.r,,

':L

2025

a9 24 BAZE AHgAC o FAY 5 A oo W)

‘AT Aol A T Qe WEE ARSE A¥, ¥ 249 o] A% 40
A HZET9 tap waterol A F3g Aol YERE o™ 1/2 strength Ca solution® 2
S ZHAulA o] Ao, 1 strengt Ca solution HgoAE Hujo W37}
EfupA] skth Ak AR A T @4 E AHTE A 23 FEsHA o
EfubA] ekokth. wek s M- ] ofgt Ao AE WEtE BHW(E 6), A
Z o 40dA A HERTE tap waters= AEAS AAEFA AL, 1/2 strength Ca
solution®] 2] ¥t} 1 strength Ca solution # &7} 714 2 3}HA \/}E‘r‘;}{‘:‘r.

X 6. LS AHT A o ‘A7 Al g2 A T FEA wst
Add 4
S E AHT AE
20 40
A ekA e 4.8° 1.7
Tx& Al (tap water) 4.8 2.5
1/2 strength Ca solution 4.8 3.4
1 strength Ca solution 4.9 4.2

D5-AEA0] N B, 4-F, 3-FFAC HAY, 2-4FHC] Y, 1-77]



4) ApAl (23t

4=1) Za AHg Al o sdEd

Al

)

e

1=}
T

O At} ‘&2 A Zg AHG HAA o w2 o) s A7EE A A (3R
7E HH, AP 209 & FAEE 297/ 2 /M wWol AEHEHIN FEE U g
A G dag= 2 2ol gley 2 M2 S vkdates A4S 2folE Bl
X 7. 78S AL 2o A T Al G F Aol o3t ghEFe] m X = JEF
. A FA(g)
A = - - - - -
AAAN(A)] 5Y 3 | 109 F | 15¢ % |20¢ 3(B)] A-B
T X = 309.4 a 304.1 298.8 294.1 289.4 20.0 ab
ZE AHa 4| 3135 a 305.4 299.1 295.9 288.3 25.2 a
ZHg M S WEH ] 309.2 a 303.3 298.0 297 .4 292.7 16.5 b
oA g 307.4 a 301.4 295.1 290.1 277.7 29.7 a
*DMRT, 5%
% 8. &3k AL ‘2ol A g AF G H Aol o3k B Ao mX= FT
I A= (kg)
A = . . .
2] A 5d & 109 & 159 % 204 &
T X = 2.70 2.78 3.12 2.90 2.90a
e MAHT 4o 2.83 3.01 2.88 2.84 2.84a
Zrg M A Hkd 2.54 2.87 2.81 2.93 2.93a
*oA g 2.48 2.78 2.84 2.67 2.69a
*DMRT, 5%
O AR AY & 34 A%, 7FeA 185, A%, 3 M (Hunter L, a, bgh) S FASH
AF(E 8, £ 9, 3 10, & 1)+ FAZ A vlste] A 1+ & Aol& AAT = gl
At
AR .
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*DMRT, 5%



F 12, R Ab Al A g AlH S Aol o7 Fefat 2o mA= G

3 2l _ ol S (%) ]

5d % 10d & 159 & 204 ¥

T X E 0 3.6 14.3 14.3ab

Za AEs 99 0 3.6 7.1 7.1b

g AlF T Rk 0 3.6 10.7 14.3ab

A 7.1 10.7 21.4 21.4a
*DMRT, 5%

4 4
FAYAAE 7.1% HAAoY 2 AEe dE BAAHA ZF%oer 109, 15
FINAE AAF S Eo] Bokth a8 209 FolE FAEE 21.4% Aol H]Eho]
2 AHS 99 AgEs 7.1%2 dASA Ee LS e ole Ax
= Zgo] A A T Fulla @Ay o] ol Aow AZEY, F 5(1999)
NI ES AT I F A e Fuz Bao] A FAEJuE B
e} A=A 3kt
— ol ARE ket B AE AlFF HA Ao og ko] AA Ha F
o7} A go] fasE Ao uRo B u g AFFR Al B A H
A7 ¢S Aow AZHAT

4-2) ZH ARE Aol & Huje] B

0 AHFE FX gAdmde] IA A3

A et o] EAz e FEE Al ) =

stglont 2 AHG Ael i WA drjelSe] T EEH] 9
7 o Elf

4 Ak olek 2 AR 2H AAS A F Az
2

by o
>
2
f:
=
o
o
i
rJ

O m}l_‘l

(e
i
&
]
o
Do
&

A 2
% 25 2w AFESsE HA A

(FZ 1 3A)., w5 60v), AxEn

e
o ot M



O Abt ‘T2 FFoA AAS 2 Fxad JA & 84859 s A
B AEgss 2438 A3(F 13), FAPolA Chlorothalonil(A##]) 0.012
Z=A) 0.057 mg/kg, Diflubenzuron(Z54]) 0.111 mg/ke,
Methomyl(%5A) 0.026 mg/kg HEHAoY & 2 & AFHGF HEE olE9]
AZHA] s 28y FAYNA HEd 5% 25 §87|5A 2.0 2 1.0

mg/kg ©lal o]t

mg/kg, Fenvalerate (2



A A AT T AY | FE AY| 2w AES | §87EA
Alachlor Al Z= A - - -
Bifenox A Z A - - -
Bifenthrin A - - -
Chinomethionat At A - - -
Chlorfenapyr 25 A - - -
Chlorothalonil At A 0.012 - - 2.00]3}
Cyfluthrin AEA - - -
Cyhalothrin ’\LZ A — - -
Cypermethrin A5 A| - - -
Deltamethrin A=A - - -
Dichlofluanid At A - - -
Dicofol 2Hd] A - - -
Difenoconazole Akt A - - -
Endosulfan AEA| - - -
Esfenvalerate 25 A - - -
Ethorprophos A A - - -
Fenarimol %?Xﬂ — - -
Fenpropathrin A=A - - -
Fenvalerate A A 0.057 - - 2.00]3}k
Flucythrinate ’\LZ A - - -
Flufenoxuron A A| - - -
Fluvalinate AR A - - -
Folpet Aot A - - -
Iprodione Akt A - - -
Isoprothiolane Akt A - - -
Metribuzin A Z A - - -
Oxadiazon A Z A - - -
Oxyflurofen A Z A — - -
Penoconazole Akt A - - -
Permethrin A=A — - -
Phorate A A - - -
Phosalone o %Xﬂ - - -
Procymidone At A - - -
Propargite AFH] A - - -
Prothiofos A A - - -
Pyrazophos At A - - -
Pyridaben 25 A - - -
Tetradifon 2Hd] A - - -
Tolclofos—m Akt A - - -
Tralomethrin A A - - -
Triadimefon Akt A - - -
Triflumizole Akt A — - -
Trifluralin A Z A - - -
Vinclozolin Akt A - - -




Bitertanol Akt A - -
Buprofezin A=A - -
Chlorpyrifos A A - -
Chlorpyrifos—m A=A - -
Diazinon A=A — -
Dimethoate AR A - -
Edifenphos ALt A - -
EPN A=A - -
Fenitrothion A=A - -
Fenobucarb A=A - -
Fenthion A=A - -
Flusilazole Akt A - -
Hexaconazole At A - -
GC/ [Iprobenfos Akt A - -
NPD |Malathion A=A - -
2948 |Metalaxyl AL A - -
Methidathion A=A — -
Myclobutanil Aot A - -
Parathion A=A — -
Pendimethalin Al Z= A - -
Phenthoate A=A — -
Phosmet AR A - -
Pirimicarb 25 A| - -
Pirimiphos—m A=A - -
Profenofos 25 A| - -
Simazine A Z= A — -
Tebuconazole Akt A - -
Terbufos A=A — -
Thiobencarb A Z= A — -
Benomyl At A - -
Carbendazim Akt A — -
HPLC/ Diflubenzuron AEA | 0111 1.00]3}
UVD |Dimethomorph AL A - -
74 1 |Imidacloprid AL - -
Teflubenzuron A=A - -
Thiophanate—methyl| 2FFA| - -
HPLC/ Carbaryl AbZ= A - -
Carbofuran A=A — -
FLD Methiocarb AR A - -
483 [Methomyl A=A | 0.026 1.00]3F




4=4) Zg AFHT Aol o3 FrAEE ¥ 2 da F4

0 2% AHG AAAL ] oJs] Zgo]l drht FAHEA
59, 109 ol 73] 2@ o] B R
Mg ol & 2ol7t o, 24 e
M= A 5dF Tz%fq 2 SRR g
AAsA SR 109 Fole 1 7
i Ulﬂl sgoy g AHF At FAZol W
& AASE w7 A48 w ok

F 14, FEE AR FA A 2 AlHG A o5 3u] o] )R kel T
e 9
5 . T—N P K Ca Mg
(%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
59 %
F x = 0.34 571 723 679 c 694
Za AHeT 4 0.36 546 648 930 a 784
4 AlHa vk 0.31 503 614 822 b 664
oA g 0.32 569 602 715 ¢ 633
109 %
F £ = 0.41 547 664 834 b 814
e AHaT A 0.40 524 677 929 a 784
Zp AlH g vk 0.41 502 677 894 a 814
oA g 0.38 565 697 822 b 784

*DMRT, 5%.
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3-4. 7154 A¥9 ax79 2 AF(F=ZLIh)

1) ;(H:rj'_ ol HLBJ

O A& 7 JJrzaﬂ (=34)
O FFA7] + Hx7lo] Fgato] AgE FAS 20079 129 27U A1F A
O A ¥

— A (Control)
— F5E& A F(tap water)
— 1/2 strength Ca solution(7]¢¥ &z =
— 1 strength Ca solution(7l&¥ &5 M)
O AFLE 1 A2 (20—25°C), A= (12°C)
O A7IZE © F2olA 457 A2 E 679 52t #4178 ISl

O 2AE : AAF Pk A%, 9% pl, A%, £5F oL, 4EY 24}

2) ZAF B A Wy
O #EE A A Fdo TFE 7Fo=2 A% T #gad FAE N285(%)
2 3ikste] Akl
O 7% (Firmness) : J"’Jré_‘%‘E7ﬂﬂ(Atago S5kg, Japan)E Abg3lo] Aol Ho 3
71 ol2x FAFAE, HHE AT W SAHH= HAos "asion
o] W diameter’} 0.8mm<¢l ¥&F ] #&H (plunger)S A8 T
O 7Hg¢ayE @ gz 7te] 35S blender® 338 o 92 As9s 9%
and Refractometer, Attago, Japan)& ©|&3}e] ZA3}gon Tro

A (H
¥ A+ °Brix® YeERHAT

Fki

O Ax : Iy o] A% ZAHL Chromameter(CR—200, Minolta, Japan)S AF&3}
glom Ao Fokhe] A E FH3l] L, agkS EAISHSIH
O pH 54 : Alx9 pH 4L 10g9 #AFo F/FFT 10mLES FH7hste]

blender® 33t & 1 ES pH meter® 33| wWkE =339t}

O ZFEH oddd @ CO8 CoHy WA 72 AR 3/AE Ad¥ste] 7L
F9o] ofad &7lddl &A 24A1ZF FF LHE T tAAEE 3mY FH 3
o] gas  chromatography(TCD, Shimadzu Model 8APF)®} gas
chromatography(FID, Shimadzu Model 17A)E o]&3tod CO.¢ C.HL.E Z+
Zf A8kl

O 44 } : 59 panelist7} 98% AIZF FHAS® SUAR Upro] thgi
o] S B7FsHATH(E = 1=very poor, 2=poor, 3=moderate, 4=good,



O Fd5 A 0 =7 FAY 2w Ha SFRTE
homogenize A%l th& filterdto}. filterdt HES Hoa =57
T4 FZARE vA] 2l plate count agar (PCA, Difco)ell 100 ulé‘l streaks}o]
33CA 1-2¥7tF wjgete] #E countdlo] HF/go =

7 10
i p— roomtenp addtenp
61| - tppveter
—A- srergt Casdution 8
5| <0 1sregtCasduion
s ° g
7] [’
(7] [’
o <
= 31 4 L
L L
2 K-
(] a
2.
2 o, 3
1.
0
0.
T | T T I I f
0 7 “ 0 10 2 0
Daysdf stoege

a7 27, 2% AlFeA el o sxzegke] A% 5 AT Hs)

DA zw ARFA e ofgk dxe)gte] A7 T AT A (L 27),
L A2 A AF A FS tEzTrel A 27IF R A% 7])3ke] A daE A A
= reko]l A 7+A3E WA tap water, 1/2 strength Ca solution, 1 strength Ca
solution ¢o=2 AA FAsHY. E4ZEF A £7AQA tap waterHtd 1/2

strength Ca solution, 1 strength Ca solution9| A& &322l Ao = ey},

N
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Dasdstoep
9 28, BARE AASFA 7 xelstel A4 F 4wl wWal
0 #Z7e] Are AF7I T F4& Heds 8% 54 5 vz AAFT
walol WA AR HA Yok 19 100] JERdG vRel o] A %7] 1.8kg
oA AG7Izte] Ad5S AR Fastgon], 4ol 4% A% 19ANE o

>

gl wv)Ete] 7FAgFo] itk ®WbH 1/2 strength Ca solutione A& 744 1
strength Ca solution® T} 1.68kgl 2 =0} A& 14U Ao+ 14.8%2 74235}
0 AeAFAFLe A 1094 1.622 X9 AE7A7F Hoew, tap water, 1/2
strength Ca solution, 1 strength Ca solution o2 YEFGT 2Fo4 1/2
strength Ca solution, 1 strength Ca solution® #% 2094 7}#] Bv]Z=3F A 3Fo] 1}
bt A% 309 1 strength Ca solution®] H=7F 1.76kgl 2 743 T o]
Ao 7 Hol 1 strength Ca solution® 2 ¢ 1/2 strength Ca solution®2]9] H<$- 74
S gt A YEstt (1" 28).
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A7) BE AefelA F7kstlar, A% 1444 ekl vk
o] Bk A 1044 hEZFHT} 1 strength Ca solution®] €]
25k}, SR A 20, 30 A A A FTFekE 7 SFe] YhER
wom T , tap water, 1/2 strength Ca solution, 1 strength Ca solution® @ <
o2 7hAR S SUskTH(LE 29).

O ¥Zel7ke] pH &4 Ax, F2AZdM= A% Z271BY -9, tap water,
1/2 strength Ca solution* &&= 743131, 1 strength Ca solution® 8+ A& 7
dul] F7Fete Y AT A2AFS A 2094 Fasteiy A 304 ST
3l ko] VRS tH(2¥ 30). 1 strength Ca solution A 2]2 A AH = Aoz v
Efu} AR Aol 7Y e AR AR adE AT

>
B
o
PN
XN
fz
o
B
o
ﬂ
(0]

A=A

=2
>
N
N
ofo
ox o
K e
ofk
s
o
o N

-

@D L)
- arid - o
-} tepvter
@ | A RsegtCagitn ]
<) 1t Casdlion
L4
0 4
g g
g @
| -_
0 40
38
2 3%
3
o T w I x I x x 2
0 7 “ (i} 10 2 0
Daysd st

a9 31 BHBE AHFA % Azelgte] 4% F 29 Lgke] W



50 32
r 30
45 - room temp. cold temp.
r28
40 4 r 26
r24
g
2 30 r 20
r18
25 4 r 16
—@-— control
204 —{1- tap water [14
—A— 1/2 strenght Ca solution 12
—>~ 1 strenght Ca solution
10

Days of storage

a9 32, L E ARFAC 9% dxelgte] A% T 3] bgke] Wt

0 shmalztel AE 4 A% FLARIN Lk RE AT Frharln
AeAGe A 1004 Baskct 20905 Z7hsks Fko] trehbuh bgte A
2 A% 744 1 strength Ca solution® 2] 7} ZAEH o A 14l = S7H= S
WA A 2A G = A 713 T bako] % iﬁ}‘/’iﬁ}(la 31, 32). AT Tl
/] 1 strength Ca solution® &7} & Fx|o] o3t Aoz YelAL).
65 8
—@- oontrol
—{1 tap water roomtemp. cold temp.
= 807 | —A- 12strengih Casolution 7
% ~~ 1strength Ca solution E,
% 55 r6
5 H
T s0f 5 @
] T
g 8
<) 1)
© a0 L3 ©
35 T I \ T I T T 2
0 7 “ 0 10 2 30

Days of storage

19 33, 2474w AlH
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Aol o wxe)gte] A% T TEFe] ¥t

b value
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-@- conird roomamp. cold temp.
-1~ tapwater

61 —A— 1/2strength Casolution
-~ 1strength Ca solution

T
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T
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w
CoHy4 concentration(%)

C,H,4 concentration(%)
N

T
-

T
o

I I T T I
14 0 10 20 30

Days of storage
% 34, 2AZE AR FA P o sz gte] A% F odde] W)

o -
~ —

e

0 sz ef7ke] T FFS F2AGH A2AFeA iz, tap water, 1/2 strength
Ca solution, 1 strength Ca solution® 8] £2o.& FQth(1d 33). o€ A:E A4 3
Al thZT¢} tap water, 1/2 strength Ca solution®] 8]+ W] 523 SAS HoH 1

a1, 20 o] % FHAEGITh H#F-Foll A 1 strength Ca solution® &7} 7 wdth
(18 34).
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1/2 strength
Ca solution

2 swrength Ca solution
e, E n
strength Ca solution

‘.

1047 20°'&H

a9 35, 2AZE AHg A o7 AAY T xe)vt ol W)

O Fxg7te] A2A4% T 9 Wsts 2ArgE 2319 35), A 10944 =
WH3k7E QISleh. shAIWE A% 204 Aol A th =79} tap waterA 2ol spZE]7ke] &
Aol ol 7E e, A 3094 thxT-¢} tap waterAd @] F-sfstr] A Ast
Ak

O 1/2 strength Ca solution® 2]+ A% 2044 o] Mo] A3t wghAS Qo
], A 3094 EHx| 7} vt=27] Al AT ¥bH 1 strength Ca solution®] 2ol A&
o] Ae] wishv Fajrp vGEbA] itk gz gbe] AEAARA e dxT
2} tap waterA g XKUY= A ZH MFF7F 2342 d ©] & 1 strength Ca
solution® 2|7} &4 Ao = YElET)

rl

16, BAE ARNFAD @ hmelse] AL AF F AEY Wl
Sz AlH A ko

10 20 30
AHBHA S 4.9" 3.0 1.2
Tx= AlF(tap water) 4.9 3.0 1.5
1/2 strength Ca solution 4.9 3.9 3.1
1 strength Ca solution 4.9 4.3 3.7

5= EA el u:

oy

&, 4=FF, 3-4FAE0) fAE, 2-AEA ] AAE, 1-917]



0 &437za AFRFAgdd 93 F=ze7te A% 149 & & #4555 AR 49
(3 17), A=2A% A dzxzTodA T #57F 71 Bol AR 1 /2
strength Ca solution > 1 strength Ca solution A& & 2kt A 2A o A= AL
BoE vud &= 4471 EA yeEbg e, 1 strength Ca solution #1217} 1.0 X
10°/g2 7bg AL o] A Aoz eyt

—

3E 17, @S AHFAg 9§ gz gt de] wst
Sz AET A T AT
SR ] 5.3 X 10%g
control 5.66 X 10"/g
Ab 1/2 strength Ca solution 2.85 x 10%g
1 strength Ca solution 1.53 X 107/g
control 2.5 X 107/g
4 tap water 3.2 X IOZ/g
1/2 strength Ca solution 8.5 X 10°g
1 strength Ca solution 1.0 X 10°/g
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polyethylene film&-A]o Z A (¢ )o] 0.6mm<] THL 47] E1 o 7)o 3kg® ¥
e T A2 A2(0C)dd do] AshaA /H] J2=0] A Hads AFAHoT FA}
a3,

SIERVE

— ZZ#Z(texture : hardness): ¥ Aol AAF 22 7H(texture) texture
analyser(stable micro systems Ltd, TA—XT2, England)2 =43\ +=d texture
analyser®] &3 %74-& Part No, P/2 cylinder probe(&: 2mm) ]88t 3L, pre speed=
2.0mm/sec, test speed: 5.0mm/sec, post speed+= 5.0mm/sec® S} T},

— Mz} A A}(color difference)™ spectro color—meter(model JS555, techno system
Co. LTD, Japan)E& AF&3te] W(L), AM%E(a), A E(bh), MAH(AE)E ZSAHIH S
o, A7|A Azt A7 AW F4F NS A9getA =i 0ol TpkEs s Ao] '
;A 7 AS YERL AAHAE)E ATAELY AE e E FoE v A
of whe} AEE Y, AxpA WelA AabAe Hdvk VAE = VIt — L) + (at —a)’ +
(bt — by’

(o] %] 2AH]
(1) QU e (77

AEFE 2AY APEAL nisk 72 v 4ol g e el P
Ao FHale] oF 40~45C=E 43+ Potato Dextrose agar &F 15mlE FH3 o= &
Foia AEels) FAe $Ae RS Folawa ARYAE ds 3
= HAs] 5o AAY wAE ZF A ¥z, a3 Al HEY
A= AHFE sto] 25~3521Co A 5A3E wiFgteh v 5= FA| J=t AL71 & AHE
sto] A s AAbg

AzAE w7 (Model: AUEHL)E o] §3te] theat ol =43}
am. £F5olzl AEe] goho] AN AL o] g3l A o HAAL LnlL
Astel AUEES BE AME A2 v §OFS wpAe] BFESAG. oA BF A

=

e

HE A g o wiglelA 35T, 2441 s sttt F e Fegow A
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4 Ax4F WA (Model: AFJERN)E o] &3] th&2 o]
AT ol HEo Gdlo s NG o] &3te] FAEIGITE o] A AS
Inl& FHsto] AAHERS 25 ANE A= &8 &8s X &3t tA
25 AWE 24F g8 S wjdrlol A 35C, 24~48A17F vikstAth, Aol
A0 Hegow HAEH
(th) Arde 54 2235 w% (Model: AFUEF)E o] &3] bgS3} o] =4
SHoiTh 3ol AEe] g A NS o] gste] FAET o] A NS 1ml
< Fstq AMUERES 25 AHE R &8 £ wAd EFESE A 2E
AW E 2 gdo oS w7 A 35T, 24A17F wgstglet. S Hegtow A
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1) AlFs Aeed

A8 | L8| L1 AA L EgF | LA L AE
B R A s
<ad 2> e ez s AYeA
2) A2 A T AN 25203
(% 2. 7] @d2s AAF A & A7 A%l e5k]
A& 7] zF: (2006, 11~2007. 29)

TE | Ag

0 114 124 14 2€ 34 44
o P 9 7 5 4 8 - -
C© 19 | o 0 0 0 0 - -
s |2 46 41 44 47 46 - -
(%) 15 2| 79 81 83 80 79 - -

O &9 AFFAE T B oM 20073 299 6.8~9.8%2 Fx2]7} A H.
o e 2ol sgloy AEge FRitls & a7F Itk 1Elan A Aol A=
H7F ojupA] ket

O e AZ2(=d )2 AHFAE ato] A2 At A= 9L Al 3114004
2007 290l 23.24~27.22% Q31 A 31.14 Wt} Wojg o} Agztls & A7) gl &
4= ek g ar Aol A% el 20073 2900 28.21~28.242 Aol ALl A7}t

glom, Fenn i Fo 4k
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[3 4. 729 4 AHT Ay & A7 Aol Hadd ndE]
(k9] : 1x10CFU)
2] A1 (2006. 119) 2007. 2¢
S L P BUEE |aman| gz | BEF | anany
ks 0 0 0 5 3 1
FA|0 & 5 0 0 0 3 2 1
2oz o8 5 0 0 0 8 6 4
¥ oA g 0 0 0 7 5 3
2 e kdgty 0 0 0 5 3 1
2 e &= F 0 0 0 3 2 1
Bz 3} 4 0 0 0 8 6 4
A g 0 0 0 7 5 3
e kg ty 0 0 0 2 2 1
e = 5 0 0 0 1 2 1
oz 5 0 0 0 5 4 2
A oA g 0 0 0 4 3 2
= G dzdE 0 0 0 2 2 1
b e &= 5 0 0 0 2 2 1
w2 3 4 0 0 0 5 3 2
oA g 0 0 0 4 3 2

O gt - e AHG A § A7IE st gt 285 E 9al Al 119+
HAEA kot gl E A 471E 1 2007 29l FAHEANA 7 x
10CFU, 847G AR AeFolE 5 x 10CFU, 255 AgTelAE= 3 x 10CFU7}
DA Ao ZF Hztell frelabrt gl Ao® yEhdth 1E]an AR A A= A
4719 391 2007 290l F-A7lelA 4 x 10CFU, &4Z% AAG A FolAE 2 x
10CFU, &4 AglFoAE 1 x 10CFU 7} 2ot ZF Aezte] foxbt gl
Ao Ve

St e AlE MY = A7IE B g 2 e i A 11
ol = HAEA] kot A= A 470 $21 2007 2ol Al 5
AFG 2ol 3 x 10CFU, 28 AgTolAE 2 x 10CFU

>
—
(e)
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7 dAE o 7 A3k foat gle Aoz yElgt a8]a A2 Aol =
A% 47 321 20073 299 FA oA 3 x 10CFU, 375 MAG Aol 2
10CFU, &4 AHgFoAe= 2 x 10CFUZF A= oy 7k A3t 227t §la

Ardlebat o Y] AIFS AP = ARTIRE soF Ardeet s 119dd=
AR Egtont FeAAd s A a0 21 20073 29l A
10CFU, 847% M A9 24 A+ 33 1 x 10CFU 7} &4
Aol Fox7t gl Ao yepwth 2elar A2 A= A 4714
294 FAgelA 2 x 10CFU, 8474 AAS5 HgTFdAE 1 x 10CFU, 2554 A7
TelA= 1 x 10CFU 7F 2= lov 74 AEjgte] fo0xb7t gl o= vrepstth

ol o] M WA ES] BANFS Hol FA ARSI = AlFHG Hedn|
Aol o g2 nkSEmkgl el mXAE ke o doH, o e AAE

:_]_— 2 v - A T =
RIS A H o] ek Aol vggsia % 5 9

5) A8 Iy Aol v AY

5)-1. ARl SI% PAg: BYDH ARG AT FAEE A 2grha
2 4 glom, ik AEfA 2 YAr B Se 3 9 Fbne @
240] @75 o7t

5)-2. ANGANN ANAR ol €T P4

[ 5. F2/27)/AplsEeste] 3424 AR5 A2 F /A8 £33

(49 - %)

gokoll o3l Hu| 7ol o3 w3

FHF'/]LH%— = Oﬂ ‘/] = looﬂ '/] =
9] |zt Ak g | "] | FExggb| Ak g
A ZE 0.8 0.3 0.2 0.3 2.3 0.7 0.7 0.9
2 EF 0.6 0.3 0.1 0.2 2.5 0.6 0.5 1.0
b 8t 0.7 0.4 0.1 0.3 2.4 0.7 0.6 0.8
Ht 0.70 0.33 0.13 0.27 | 2.40 0.67 0.60 0.90
T A F 0 0 0 0 0 0 0 0

— AAG Ayl A 71AA &AL @)7b St o)k I Al 0.7%, S|l o3k Tl A
24%% 7V wom, gl Ale 9 7S SokgbE A] 0.13~0.33, A IE A 0.60~
0.902.2 AzJzte] 2 Aol §lo] Yokt ojgst A¥} xy|9} Sdo] oFst HA|Fu HlFe



A A AAA e eisiel 44719 Al FRE el

U 23d = A Y

- S AFSFEE A F As) ul A7)kl wE FEHUESES E oA HH
M= A 3MLEATNA = Foll7t dojubH] ggkont A% 371E A 0.8~1.8%= A2
vl AQl a7k gidler ZAEEE ufe- skt A, AR 4a7gAel ohd 1€
2.5~3.3%% 7FEEo] =X Fgor} oo Hol 7hao] APzl "oz AlMEo] glof
A AAEATY oy E4E AE
ol 297 A= AFHGFHE 2 afo] ¢lo] 1.0~1.8%% Fi 7rslelon, o 3YRE g4
g, 9, AskE, BAF o g fotow HuE £ s AER Huje} 9|te] "oy
o}
=

T AT

[ 6. A= AHg A2l 5 A7 F-98(%)]

A | AR A 71 ") 2 (2007, 11~2008. 4)
ex T F | 934 11 12 1 2 3 4
gkt 0 0 0.8 2.5 7.7 - -
e EF 0 0 1.1 2.8 8.5 - -
(s
2F &k 0 0 1.5 2.8 9.6 - -
= A A 0 0 1.8 3.3 10.4 - -
gkt 0 0 0 0 1.0 2.1 7.1
o E 0 0 0 0 1.1 2.5 8.5
11%
2F &k 0 0 0 0 1.7 3.7 10.6
5 A A 0 0 0 0 1.8 3.8 12.4




3) Aol MAH(EA )

(3 7. 3H2e] AHs A & A7 ARHEA )W 8t

A | AHF A A 7] ZH”) ¢ (2007, 11~2008. 4)

ex | 2 O (YarA0)| 11 12 1 2 3 4
g7 | 68.24 | 68.03 | 67.89 | 67.01 | 66.26 — -

o | EF “ 68.01 | 67.35 | 66.22 | 65.38 - -

°T oA 3 67.98 | 67.32 | 65.53 | 64.29 — —
= A ¢ 67.91 | 67.25 | 65.14 | 64.05 - -
DAL | 68.24 | 68.24 | 68.20 | 68.00 | 67.34 | 67.04 | 66.27

e 2 EF ‘ 68.24 | 68.14 | 67.94 | 67.14 | 66.99 | 65.36
b 8k ‘ 68.24 | 68.04 | 67.86 | 66.89 | 66.44 | 64.81
= A ‘ 68.24 | 68.00 | 67.84 | 66.74 | 66.36 | 64.32

— ] AFEG AP & AR F 3R] HelE 1 7oA B SR AT mEt
o} 7 A ANEARL ohd 1o YA Al 68.24004 EALH,
QFES, A3 2 B4 F o] 247} 67.01, 66.22, 65.53, 65.14%2 74T 18] a Aol

5 297 B AYTT7E §Ja Alek A9 fAkshH, A% 7RIS o

1&
W 4= @45 o E2FE 47 66.27 2 65.360.% IA 7HASHA Zko) Ak

=AIAE 217 64.81 B 64.322 ot o] Fivh of2fRt AR HopA fhEo] AH4R
YLES ARSI W Aol va S As & 5 it

(3 8. gHe] AHs AY & A7 223 =)Wt

A7 Al A A 7] zH(Y) (2007, 11~2008. 4)
en = =2 | daA 11 12 1 2 3 4
A E 980 781 779 610 600 - -
e 3 —fé I 767 763 580 540 - -
2} & 682 636 510 480 - —
= A A ‘ 679 665 475 367 -
3 LE 980 880 880 880 880 803 780
4o L EF ‘ 880 880 880 880 797 700
2k 3} & “ 880 880 880 880 654 610
L “ 880 880 880 880 589 509
= 7 ARFE AE $ A7 e 227 5 AR WHeke i 8y 2k e AR



= A7 wet fashes AEs Blon, d2olAe A aEAd ohd 1¥el] 9daL
610 % 5800.% FFAsl=dl Askret 24142 510
= A% 5ALAQL o 297K Jar Al 9803} 3
BEgE B3k olyet 734& Hol 974G MAHGTAH

=
g2 dEs A 8 Al FEREY 898 THE F des ¢ T ATk

- EY AFRF Ay & AZ7|Zre] w2 AR RALE FollA e AE(
SRS 3 9ol A B 9l Al 1.7x10° CFU/gl e, A4 47149449 1
9x10°~9.0x10°CFU/g2 YL Alek 2 zpol7} sldeut A 571 dA¢l o 2

0x10°~9.7.0X10°CFU/g2 Z7} &o] 2zt gl om, SAHoR Aﬂ 2 Al kA

e ple 4l

2158 wrgo] 7 Ak a2 A2odE AR 5AHLAC 29 E
A9l GAFSE SFolglom, AR 7ALAQ o 490 4. 2X103~9 4x10° CFU/g
oF FUFFAIR W, @4 MAHFE AHEe] AT HEY ARkt

[ 9. #Z=o] AHg A2 § A7 AR (Ad7) SAd2]

A7 | AR A7) )

FE|F R |9mA(2007. 10)| 2008, 1 9 4
gk ety 1.7x10° 5.9x107 3.0x10° -
LEF " 7.9X10° 5.4x10° -

g
2} 3 2= " 8.3x10° 7.9x10° B
5 A A ‘ 9.0x10° 9.7x10° B
Ikt 1.7x10° 1.7x107 5.7x107 4.2x10°

. o EF " 1.7x10° 6.7107 5.2x10°

e 2 3 " 1.7x107 8.7X10° 8.8x10°

5 A A ‘ 1.7x107 9.4x10° 9.4x10°
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(72 FFALAE AR F2]
A EAlI=2 BAIHAFTIALIE O

20074 128 o1& —12&8 184
N TS alslz=0] (1228 =) | asad|( 182 =)
A
AIEI
AalSIAIl =2 A AIHSEALIE (D
2007 H 128 o1 122 102
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3—-4-2. 7I'sA AFse] dFHEL(E7))

7h 1abd = A |

1) AlFs Aed

dE | L A8 | L AH | L2 LA LAY
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[ 27. Alhel A% A2 F A7 AR E) W3

A | A" A 71 ZHE) ¢ (2007, 11~2008. 4)

L= | T F [danao)| 11 12 1 2 3 4
g7 | 38.10 | 38.10 | 37.70 | 37.10 | 36.10 - -

o LEF 38.10 | 37.30 | 37.10 | 35.10 - -
A st g 38.00 | 36.70 | 35.10 | 34.10 - -
5 A 38.00 | 36.60 | 35.10 | 33.10 - -
g7 | 38.10 | 38.10 | 38.10 | 38.00 | 38.00 | 37.50 | 37.20

qe LEF 38.10 | 38.10 | 38.00 | 37.90 | 37.38 | 36.10
A sh 38.10 | 38.10 | 37.70 | 37.30 | 36.84 | 35.50
! 38.10 | 38.10 | 37.20 | 37.10 | 36.38 | 35.20




[ 28. Abate]l AR A2] 3 AG7) 2R W]

A% | AHE A 7] ZHY) (2007, 11~2008. 4)

ew | 2 F | g3 11 12 1 2 3 4
AL | 2880 2780 2780 2610 2780 - -

Ao QEF ‘ 2760 2760 2560 2660 - -
2k 5t ‘ 2680 2680 2510 2480 - -
& Al A “ 2675 2605 2475 2367 -
AL | 2880 2880 2880 2880 2880 | 2803 | 2780

s o EF ‘ 2880 2880 2880 2880 | 2797 | 2700
2 g ‘ 2880 2880 2880 2880 | 2654 | 2610
5 A F * 2880 2880 2880 2880 | 2589 | 2609

— Abke] M E A 3 A7) wE A7 F AR Wsle 3 287 ) Al
S nglon ALodAE A 4/lEAQl ohd 1
= Z47F 2610 9 25602 A skt &
. %WP Yar

Al 28804 kovﬂ A% 6 H"J B of

G BHAEAYR A AT FF A 3

5) A=A

5)—1. ARHAIE(AHT)
~ Aol AHE Az F AR ] wE QB RAL FolA Au BT
F) MRS T 20014 HH Q13 A 0.7x10° CFU/gol =8, A4 419749 1
3.9x10%~9.0x10°CFU/g® YL A9} 2 Aol gl ot A4 57129412 ohd 2
2ut

o]

¥

—

Ao

Aol = 1.0x10°~4.7.0<10°CFU/g= 57} o] ok7F 71 om GO A H A
AlRtQl Xt iAol 7hg Adnh 2E]al AddA = A% 5/HEARl 29
I AleE A9 fARgE FEolglem, A 7L od 49 2.2X10°~5.4x10°
CFU/g= °Fzt Z7hAfon, 84724 MATE AHste] e Abte] dnkAl+t
F7F 7 A
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[ 32. vzej7te] S928a AdeAe] & A7 Adade] SR E(%)]

7 A 71 ZH(Y) : (2006, 9. 20 — 2006. 12. 31)
A2 &

I QA | 10 | 15 | 20 | 25 | 40 | 45 | 50 | 55 | 60
g4zdsE| 0 0 | 1.3 |73 |281| — — — - | -

FE|e &4 0 0 [11]75|357| — | — | — | - | -

T (&3] 0 0 | 1.7 [14.8|386| — | — | = | = | -

=3 A9 0 0 | 1.8 [155(406| — | — | — | = | —
= a49Zs5| 0 0 | 07| 431221 - — — - | -
b1 EF 0 0 | 0355|215 — | — | — | — | -

B |23 0 0 | 5.2 (10.7/26.6| — - - - | -
A4 0 0 |55 (113|271 — | — | = | = | -

g 0EF 0 0 0 0 0 0 0 | 26|57 |91

FE|IL &5 0 0 0 0 0 0 0 | 2.0]4.6.]96
B (&2 g+ 0 0 0 0 0 0 0 | 4.2 [10.7|16.6
A A48 0 0 0 0 0 0 0 | 4.3 |14.6(17.7
= d97EF| 0 0 0 0 0 0 0 | 1.7 |42 |71
b1 E 0 0 0 0 0 0 0 | 1.5 |4.6.|6.6
E R e B 0 0 0 0 0 0 | 3.2 |97 |14.6
oA 0 0 0 0 0 0 0 | 3.3 [13.6/|15.2

O wpze|7te] &dza Axdg FAele Rolla(FLas) S 4247 1529 1.8%%oH,
2099l 15.5% w5oklaL, AA ol = A7 500l 1.7%3 21, 55Y0l= 4.2%% oM,
A7 60458 S7ket7] Alksl itk

O Fxg7te] 75 M aA ol 9t Ful&(T3 R 8)S d2dA= A% 15Y9
1.3%% w5 %Okiﬂi A% 209905 7.3%%aL A1 25%e 28.1%% FE gt 22aL A
%XWOM* A 45A7HA) = o7t dojubA] ko) A% 50400 2.6%, 559 1.7%, 55
- v 7} l%é} A=y

O eEsAee BYBE ARFAS FAgon, Asee BAeis Ag fAsg,



33. gxejvte] @dzg AAT A2 F A7 Adade] 247 (EE)]

A& 71 ZHY) (2006, 9. 20 — 2006, 12. 31)
al HeEHE QJALA]l 10 | 15 | 20 | 25 | 40 | 45 | 50 | 55 | 60
1887 | 1885 |1850(1710(1589| — | — | — | = | —
1887 | 1887 |1850|1710(1610| — | — | — | = | =
1887 | 1886 |1800/1650(1500| — | — | — | = | =
1887 | 1883 |1800/1670(1506| — | — | — | = | —
1887 | 1885 |1866|1740(1623| — | — | — | = | =
1887 | 1886 |1879|1769(1745| — | — | — | = | —
1887 | 1884 |1856|1670(1548| — | — | — | = | —
1887 | 1885 |1850|1671|1550| — | — | — | = | —
1887 | 1884 |1882/1881|1884|1885(1888(1842|1702[1580
1887 | 1885 |1883|1883|1885|1884(1886(1841|1702(1602
1887 | 1882 |1886|1884|1886|1883(1882|1792(1643(1491
1887 | 1883 |1883|1882|1884|1885(1883(1789 /1661|1497
1887 | 1885 |1887|1885|1886|1889(1886|1858|1732|1614
1887 | 1889 |1882|1887|1888|1887(1885(1871 /1761|1736
1887 | 1885 |1884|1886|1885|1888|1886(1848|1661 (1539
1887 | 1886 |1885|1885|1884|1885(1884 (1841 /1663|1542
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O szeste] BYL% A TAP) 2ARIE)S Y A 1887914 B 15QHAE
Sl A 7] Aol fslon, A4 2090 167082 SIS ALAFHAE A 0
A S13 A% AL Aot ot A 559

O shzelzte) 424 ARFAL 9%
Az PALurh o A9tk

O BYBE ARFAY/F LEFAYT 1k A il e AFolgom, Ast T

Aelek Ao FA ol

O 7 AT PE filme] ¥4 93 0% wi= FUR A A LRI oRh gaEo] B
e,
Vel Az el BYDE ANFANR HERAS Eake FAE wn o 9)



4) A2
(3 34. spze)7te] @2 AHa A2 § A7 Adande] A2(345)]
4

A A& 7] ZHY) (2006, 9. 20 — 2006. 12. 31)
S | EE ST 10 15 [ 20 [ 25 | 40 | 45 | 50 | 55 | 60
o | 2974 | 31.05 | 30.09(30.04(29.05(26.82) — | — | — | = | =
;: e &S 130.09(30.08/29.88/127.06| — | — | — | — | —
; 28 4| ¢ [30.06(30.03/28.00(26.08] — | — | — | — | —
A0 A “130.05(30.04|27.98/26.10| — - - - | -
2 A7 | ¢ 131.041(30.08/29.09/26.86| — | — | — | — | —
Ao & F 31.04 |30.12(29.91|27.10] — | — | — | — | -
B A st 31.02(30.07(28.03/26.11| — - - - | -
A g “131.01(30.07|28.02(26.14] — | — | = | = | -
L | &8Z4 | ¢ | 31.05(31.05/31.05/31.05/31.05|31.05|31.05|29,67|23.15
;: o EF 31.04 |31.04(31.04|31.04|31.04(31.04|31.04|30.12|25.88
; 2k 3t 31.05 |31.05(31.05|31.05|31.05|31.05|31.05|29.22(22.08
A% A g 31.04 |31.04[31.04|31.04|31.04(31.04|31.04|29.23|22.10
ha g7 | ¢ |31.05(31.05/31.05/31.05(31.05|31.05|31.05/30.17|23.55
D19 F 4| ¢ |31.05(31.05/31.05/31.05(31.05|31.05|31.05/30.65|26.89
| Ak s 31.04 |31.04(31.04|31.04(31.04|31.04|31.04|29.55(22.56
T A g 31.05 |31.05(31.05|31.05|31.05|31.05(31.05|29.54|22.52

O spxzej7ke] AlFa F-a1g] o] A2 (A E)L 1aL A] 31. 05011*1 A7 159711 30.04
2 2 27} glleu, A% 2090l 27.98%2 H3FelolaL, A=Al = o Al 31.059
A AR 557 FHaFol Hof 29.230]004 A% 60°1°ﬂ 221082 3ol Zitk

4>

O vz 7te] 247z AlFaA g ot AZ (A1) A2oAe A% 1597H4] = JaL
Al 31.05¢F A9 #e FEoll o), A 25w 26.82%2 FFaFo] Zith AR el A=
AL Al 31,0590 AA 557K = Aol Hof 29.67010oH A% 609l 23.15% A
o] Ztt.

O 2 AHsAeE LEFA T B Feo] gaFo] 12 4gellon, Ask=

Ak 7o 22 ol

O Z} 28] & PE filmol] BAo] Y @ w= Tl 43 A 871 o7t 7hAaZo] ub

k.



5) HeAm s A

[ 35. Zze|7te] ed7s AlETAeE] & A7 A BHddnd=]
(&+9] : 1x10CFU)

Z 7] 7F

xﬂ;; EER Q] 1A 25 60
o B8EE ] 0 0 0 2 9 7 - - -
ezl o 0 0 1 7 5 - - -
; b 0 0 5 15 12 — - -
A 1T A 9] 04 | 02 ] 0 8 | 19 | 11 | - - -
< G375 0 0 0 4 8 8 - - -
g & 5 0 0 3 5 5 - - -
Bz 3 5= 0 7 17 12 — — -
oA g 04 | 0.2 0 6 19 11 — — -
= g kdscy 0 0 - - - 2 11 7
& E 0 - - - 1 7 3
gx} 5 2= 0 - - - 5 15 | 12
A4 e [F A ] 04 | 02 0 — — — 8 17 11
aG4zZ2E| 0 0 0 - - - 4 11 7
de 4] 0 0 0 - - - 3 5 5
w28 & 0 0 0 - - - 5 17 10

oA g 04 | 0.2 0 — — — 6 19

O =7k &34 AHTAR 5 AF7IRE st did DAFE Y A=

AR A eFokont, Aol = A 25 FA e 8 x 10CFUZF A==
o), SAa74 AlFFAEFodME 2 x 10CFU, e&5FAgFolAE 1 x 10CFU7E 2A g
Rt a2g]ar, A A= AH 60 FAH A= 8 x 10CFUZF @A E =], &
A2 AAFEAE T E 2 x 10CFU, @542 FolAE 1 x 10CFUZF 2AE 1T

al v WAEA ko Aol A= A% 2590
x 10CFU7ZF A= A=, ZaAH s TRollA= 9 x 10CFU, &.&F
Aol = 7 x 10CFUZF AT 2], A2A% e = A7 60Lell FA 2]l
A= 17 x 10CFUZF HAE A=, ZaAarAg oA s 11 x 10CFU, L&5A 2T
M= 7 x 10CFU7ZF 27 Q)T



O ARyt A= JaAdde SR ot FA G A= #7259 -
xaa]oﬂxi 11 x 1OCFU7} FAE A, LG AR GAE T E 7 x 10CFU, &

FA A= 5 x 10CFUZF 24 H?i o Ear, AAAgel A= A% 609l A
aoﬂﬁ% 11 x 10CFU7} #AE A=, &2+ AHFAgTodA= 7 x 10CFU, &
FAYTolE 3 x 10CFU7F 2 914.

A7 ARSAYR AEfAe] Gy FAgug ot
], JJr Zl7ke] QA7 Aol M= 1097k,

T
o
o td
rlr

O o|Xe] Axz ulaxz]glore] &
=2 HolL} & Aol Holx] o

A A= 459US & 5 AT

o)
59



. 23bd = A

o2

D) Azt A% 5 Aol 25=3

[3E 36. Tz 7ke] AlEF A2 & A7 AFage] &55]
A A& 7] 7H(Y) (2007, 9. 1 — 2007. 11. 31)
7 A &1 ©
T I 0 15 30 45 60 75 90
A &
em(e) B = 22 21 21 20 20 19 19
A2 0 0 0 0 0 0 0
2e (%) RS 46 44 43 43 42 40 40
R 79 81 82 80 79 81 81

16%% FABGoR, ALARRE 79~8200% FASNG, oleld A ARFA F 3}
Zelh AT B ARIY) SR 9 SR 4w AL gk e gglov 47 )

& E SUAPIR L B FE) A vvsaes o 5 ek

2) SZE|7le] FHAR(FUE)
[ 37. Tzg7te] FE7n&]

AR A H S A A& 7] zHY) ¢ (2007, 9.1 — 2007. 11. 31)
2| T T |[gaa] 10 | 15 | 20 | 25 | 40 | 45 | 50 | 55 | 60
SALE 0 0 05 | 4.3 |15.3| — - - - —
ol EF 0 0 1.5 | 75 | 256 | — - - - -
TR 0 0 | 5.2 107287 — — — - -
SATE| 0 0 55 | 11.3129.3| — - - - —
o ¥ A 0 0 0 0 0 0 1.4 | 1.7 | 45 | 7.1
4o e EF0 0 0 0 0 0 25 | 3.2 | 76.]10.6
A s S0 0 0 0 0 0 3.2 | 3.8 [12.7]14.8
= A 2| 0 0 0 0 0 0 3.3 | 4.0 [13.6]15.3
- BT AFFEZ AF T A7) 2 FEHEES B 3704 HH g 159

L AG A BLE AR AHSE W 0.5%, LEF 1.5%, ATt 5.29% 2Ea &
AF Aol 5.5%R oM, A7 25%0l= 242} 15.3, 25.6, 28.7 H 29.3% = BAAZH O AH 5}
& W Fulgo] T viokow], thgos QS Askr B Eolglth AeA el M
DRZFORE AAEGE w Folge] 7HE vtol A% 60l 7.1%S = L& 10.6%,

A8k 14.8%, EA14 15.3%% )



3) Tzejrte] Axwst

— gzejge] AR AF S A7 e 2243 = H
sz 7te] AEE A7k [ﬂr?)r Bt Hhdhe AgS RGwd, e 1569 7 o
A] 189104 1860~18700.% A= =
A|Z Aol 150007 "ojH o x}g} = 1548, S EGE 1645, AL FS 172302 ¥
Ak 28 ALAG AdllE A% 50974 1811~1858% AFGH R & 2o]7}h flle
u, A% 55U8E oRE fhaZo]l A A 60l EAHo] 15128 A on, sl
1539, 2 1696 B & Zgo] 17145 AHFERE & o] S4ZF0=Z AFH0S v 24
o] Wshy 7P A & ATk ol Ade AR A, gl o8 wkzegte]
Ao A= BFsly] Moz Az

[e]

[ 38. Zzg|7te] M A & A7 2247 (HE) W8]

A A4 A A 7] () ¢ (2007. 9.1 — 2007, 11. 31)

ew| E F |Y3;A| 10 | 15 | 20 | 25 | 40 | 45 | 50 | 55 | 60
74 | 1891 [1889(1870|1810(1723| - - - - —

e o = F 1888 1869|1799 |1645| — - - - —
b 3} 4 “ 1884 | 1866|1790 | 1548 | — - - — —
2 A “ 1879118601771 |1500| — - - - —
b7 | 1891 | 1887|1887 (1885|1886 (1879 (1876|1858 (1792|1714

s e EF “ 1887 1886|1885 | 1885|1877 | 1865 | 1841|1761 |1696

- ‘ 1886|1886 | 1883 | 1883|1868 | 1846|1828 |1666 |1539

2 A “ 1886|1886 |1882 1880|1865 (1842|1811 (1650|1512

4) Az}

— rg|7te] A AA 5 7|7 e AAH(AAE)] WEkE 3 3904 B g
g7ke] A= A7) wEh of FhAehs ke B, A 1597 1AL A
34.11914 33.07~33.282 MHFHRE Z Zo] glo] Walrt fldloy A% 259 Folli= EA|
] Ao 25,647 WolRom Al 2571, SEFE 27.10, %“‘é%_ﬁ% 28.860.% Wol A
ol g AL A Aol A 55U7HAE 29.54~31.172 AlFFER 2 2ol qil o)
A7 60del gt FAFo] A EAF o] 27.55% 7Y A E Bl P% ™, A5} 27.56 2

T 2889 ¥ G 4ol 29.55 oIk olY g AWE SYZAFORE AHSINS # A4

o
= =
T REE 7P Aee 4 e, AEfA e ade VdE 5 e o ARl



[3£ 39. spze]7he] MAa A2 & AF7IE AZ(AA2) 9] s}

A A A A 7] Q) ¢ (2007. 9.1 — 2007. 11. 31)

ew| = 2 |4QmA | 10 | 15 | 20 | 25 | 40 | 45 | 50 | 55 | 60
ZAd7k4r | 34.11 |33.95(33.28(29.89(28.86| - - - - -

e Qo EF “ 133.84(33.12(29.81|27.10| - - - - -
2 g “ 133.82]33.07(27.25|25.71| - - - - -
= Al A “ 133.81(33.07(27.04|25.64| - - - - -
A4 | 34.11 |34.05(34.05/33.05[33.05(32.05|31.95[31.65(31.17|29.55

s o EF “ 134.05(34.05(33.05/32.05|31.05|30.85|30.65|30.45|28.89
2 g “ 134.04(34.04(33.04|31.94(30.04|30.04[29.94|29.55|27.56
5 A A “ 134.05[34.05(33.05|31.85(30.05|30.02(29.85|29.54|27.55

2 T

— gz gte] AFHFAE & A7z e uAEDALE FollA dukAE(
o) NS T 39004 B YJa Al 1.1x10° CFU/gdledl, LA 259 %
SABEAL 7 7.9<10°CFU/g2 7Moo, 9F4 59x10' CFU/g, A8t5
6.3x10'CFU/g, EA1A 7.0x10'9] o2 Awba o] wago] wkth 28ja ALA%
e A 259744 A FH A bl 2.2X10°~7.2X10°CFU/g= & zteo] 7} il ot
A7 4090l 8.7X10°~1.4x10°CFU/g2 A H<F3tel] 2 242 Bo] A2 A7t
e AgTro dukAare] @Ao] HekSS Kol Fa Qv olYgt Ade= &4
7

=
Zhpo] Aol drhE AL A Fa gl

2 ™

Y
N

[3 40. Fze|7ke] A A2 & A7 et (Rd7) 2] 2
(k9] : CFU/g)

A % Al 4= A A 7] D)

e T R RER 25 40 60
S 1.1x107 7.9x10° — -

n 4

e e < T 5.9x1o4 - -
2} 8 " 6.3x10 - -
2 A “ 7.0x10" - —
A 24 1.1x10° 2.2x10° 8.7x10° 2.2x10"
e E " 4.2x10° 2.7x<10" 7.2x10"

;qi ES < 3 5 6
2F g " 5.7X10 3.7X10 1.8%10
= A A “ 7.2x10° 1.4<10° 1.4x10"
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