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Summary

I. Title

Development of traditional alcoholic beverages and

vinegar by using oriental melon

IT. Objectives and significance of the study

To upgrade the mash quality of the oriental melon-
wine, This study was conducted enhance the international
comptive power and raise the income of farmhouse by
improning the melon-wine processing techniques

Ill. Reserch summary

The chemical components of oriental melon during ripening
were analyzed to establish proper methods of meion-wine
processing and determine the optimum processing condition

The changes of main mash components and factors which
affect the quality of melon-wine were also studied during
manufactuing processes and summarized as follows

- 12 -



IV. Results of Research

Part 1. Pretreatment and Storage of the Oriental Melon for
Fermentation Use |

1) The sugar content of oriental melon was highest at 5 weeks after
fruiting by showing 124 Brix'".

2) The specific gravities of non-fermented(sound), intermediately fermented
and severely fermented melons were 0881, 0.986 and 1.024, respectively.

3) The maximum storage durations of sound and fermented oriental melons
were 25 and 7 days at 4C, and 8 and 4 days at room temperature,
respectively.

4) The oriental melon for fermentation-use was storable by 30 days at 4C
with the addition of 1.5% citric acid after slicing and by one year at —2
0C with the vinyl sealing after slicing.

Part 2. Alcohol Fermentation Procedure of Oriental Melon
and its Product Quality

1) The oriental melon gave 745% of extract yield, and the extract had

108% of sugar content, 4061 of lightness, 356 of redness and 13.32
yellowness.

2) The oriental melons of 11.2, 116 and 124% of sugar contents gave the
alcohol productions of 11.2%6, 11.6% and 12.4%, respectively.

3) When the mash of oriental melon consisted of 4% of modified nuruk, a
kind of koji, 04% of yeast, 0.7% of citric acid to the weight of boiled
rice was fermented for 35 hours with 14096 of water addition at 257,
the best fermentation performance was exhibited.

4) The titration acidities of fermented mash of oriental melon were high on
oder of additions of modified nuruk alone, modified nuruk plus koji and
koji alone; and the amino acidities were high in both modified nuruk
alone and modified nuruk plus koji; and alcohol production was highest

_13_



in the mash added modified nuruk alone with 16,2% of alcohol content.

5) The sensory property was best when the 30% extract of oriental melon

was added..

6) The contents of sugars in the alcohol made from oriental melon were
high in order of glucose, fructose, sucrose and maltose, of which glucose
gave the 60% portion of total sugars; and the contents of organic acids
in order of lactic, succinic, citric, malic acids, of which lactic, succinic
and citric acids were 51, 40 and 10%, respectively

7) The contents of free amino acids were high in order of glutamic acid,
arginine, alanine, proline and phenylalanine.

8) The composition of mash and fermentation procedures to obtain the best
alcohol fermentation performance are as following table 1.

Table 1. The optimum formula for alcohol fermentation of oriental melon

Addition rate to mash

ke) | ke | (£) ] (@
Ist fermentation| 3 | 120 | 45| 22 |-Fermenting for 7 days at 25C
(Starter| - 30% addition rate of the
2nd fermentation| 7 | 280 | 105 | 290ml) | extract of oriental melon

O The formula to increase product quality of the aloholic beverage of
oriental melon

- Sweetness increase -

stebioside to a liter of mash

Adding 3lg of fructose and 15ppm of

- Acidity adjustment : Adding 2.13g of citric acid to a liter of mash
- Salt : Adding of 0.1g of natural salt to a liter of mash

- Fitration procedure : Adding 300ppm of sakelight and Sppm of
persimmon extract to a liter of mash, and filtrating after 24 hours

-14 -




Part 3. Distilled Alcoholic-Liquor-making Method from
Oriental Melon

1) With the fermentation of oriental melon extract of 30% and extruded nce
by using 4% of the coarse enzyme of wheat bran, 5% of starter
equivalent to 03% dried yeast activity, and 250% water addition rate,
16.1% alcohol content of mash was produced after 6 days at 25C.

2) The contents of organic acids in fermented mash were high in order of
citric, malic, tartaric, lactic and succinic acids, and the contents of
sugars in order of glucose maltose, sucrose, fructose.

3) The appropriate cutting points in the first and the second distillations of
' alcohol out of fermented mash were 10% and 45% of alcohol contents,
respectively.

4) The distilled alcoholic-liquor of oriental melon contained 601ppm of fusel
oil, which was consisted of n-propyl, iso-butyl and iso-amyl alcohols of
164ppm, 155ppm and 282ppm, respectively.

6) With filtering the distilled alcoholic liquor fermented from oriental melon
after treatment of 1% diatom earth and 2ppm activated charcoal on basis
of mash weight for 12 hours and then by addition of 250ppm stebioside,
the haze occurrence from the distilled liquor was prevented as well as
its sweetness was improved,

Part 4. Vinegar Production from the Alcoholic Mash fermented
from Oriental Melon

The vinegar fermentation behavior of the alcoholic mash with the periodical
addition of the orental melon extract was investigated for 10 days of
fermentation duration. The starting acid and alcohol contents of the mash were
adjusted to 1% and 6%, respechvely The results are as followings.

1) The pH during vinegar fermentation was gradually reduced from 365~
373 of initial mash pH to 3.07~3.14 at 8 days of fermentation at which
the vinegar content was highest. The total acidity in all kind of mash

- 15 -



increased from the initial content of 1.07~1.16%, and the wheat koji
treated mash - showed the lowest content with 637% at 8 days
fermentation.

2) From the mash to which 30% of oriental melon extract was added, total
7 kinds of acids consisted of oxalic, tartaric, malic, lactic, acetic, citric
and succinic acids were detected Among them, acetic acid content
increased from 940.7~184302mg% of initial content to 10,3728~
10,740.49mg% at 8 days fermentation, and then decreased slightly.

3) Although there were a little variation in color, turbidity and so on with
the raw materials for vinegar-making, it was supported that the
vinegar production from oriental melon is possible.

4) It was found out that farm-scale vinegar production from the raw
material of 10kg of extruded rice with the addition of 300% water and
30% wheat koji, equivalent to 2% modified nuruk, based on rice weight,
40kg of dried yeast, and 30% extract of oriental melon is possible by
fermenting for 7~8 days at 20~25C.
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THE AHES Azxdgs AW A9 F4d #He SdFezE:E ¥
AE Aol

2. 3A3 &9

AZFAN FAE wol AvstE olfE AFT AN 5 A
7157t Agstn BEdol AYER ¥ErL B Hol edsB L Adetd
A% w37t ®ol 2AHFn BREo) wad Aust 4ok B, FHdE
BRAYEAZY, DHAF) ERAG da BAANA oln «F 9
' E4Eoz =4 wiE $I80 kol ¥7t25 FYd A sdsn
dot. @W A4F Foe ANEAF FFEAI S5a £@09 7
=7 % 13~14Brix2 dWEES Ze vjg L F=E Z3 glemz ¥
E4ES R82A 712HY gde] B 2FoW AR Ao 2AAY 2
stA171Q 599 AL A& FestE FAolU ARG AMFYI BA
FatdE 69 olfE sHAo] w$ BAASG. Sol, AFFe EAZA
717t 5~68% Re AW AAHAFA A4E FAY AHE oifol siF
275E ggolch |

3. 54 29
AFFe AZHOE §9F o9 AUAo)D FHE FUH ASA,
AFdgs, $ERT AL F947t AGFa Qo EBF, FAERAE
AFe FRAH% FAHY] FA7t Y EHE WA AFIM ARHE
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SAEL olgdtd e AF AFL TS AU 2FH ARBRY
I g =xE2 24T F Jdon Yo FAEe FIFEA, HEFAEA,
e ATE REAYY HgHolgoz AYY A% HFLE AA A
Fe we & o E=F, B AFEEFAZS 91d V|E ALAWIL 10a
2 303249 =AAust 1365892 B AEBo ®ls HzH o o2

FnAdg adEge] AUF HE2 wHo gewd FaFFor AW
Aol Aasted Aul 7k 250 Fosn e AYolh

..25—



A2A AT EX 2 UG
1. A3 5%
sl B HAEAAE o4 % GF Az A7 sEo) A A

24 Hoolnz nu AAHC D sAsty AT AL Fatod wold Bl
42 o188 FF B271& L Az AZVEL AL B AW 5o 25E
Anstnzt gt

2. A7 A0 8
7 5 Ax A5 AFE =24 4
a3 R BAFNE S £RAF WA WA
g AES vid 2 A5 d85E AF=zdd 48
< HESA.
. Z9E 0 8F F5 d9x3 &9
el H2F AZXE 98l FE 9 £R(mash)9] 2ay FHy Fe
g9 HY 2d¥E QEF 5458 Y AEdtd H HAF(F- gF,
THROAZ 235 779 ANAH.
9. FF FAEY
FxE AT FREAY R olHHH FAE st FAL PEHNU
. ZgF I3 Y A=
#e dEFO FE FEE A%t dxd FF L FHF 9@ 9
GEzA AAY GF3EA% 20 2 AU L HEFAD FFFA st
o g4es H2E AYE T 9 ¥A 71ee HEHHUD
vt A& e <R Az A AE
#e gdle THER Axste] SYPLAYY ¢ 2aE IF FF
542 24 dEs

ARE ALS

d
wHE BY AEA

rulo of)

l
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Aox =g Holggddal ¥ MYz
A1ANE

A= wzy AHuxol AFH Q& =HZFolw 2000 AL =l A
B A e 10203ha0l T FAAFL o 33VE oW AujEHF 93%cl4el
A3tz A AuE T Ao
gz Fo)E 7Hee SFAYE HFANE saded FH7 MW
ARt & o) FLa e HAo] Yehdo
olARETE ouAdstE gloy Ausird 2o] Adm Astd 2
BaYgzt Y7 Esied ol o] Yokt £F ARV 2RI WoHAA
U gzR= Aadd, EFFERDE GFT 400 0.

2N @8 ¥ ANPol o] FLENFS Yo A HI|Fo] A
A WA of 5%E AxsEd ol Wy 10949 Axt 2WE HAAE
Aoz W&IdE FEFRA Bol LA HrMEST A
oleid HAEATNYL Ridd AANT A FHE GF LEEIZYER
NAZ o]8¥ 4 Joemz B AFME RIFEERY o]84E AR
% AuAz AAT oldze] FEAL AR dsAAE AF4H HF
e HESFAT
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Al 24 Asg L Iy

1. N gA =
HEA A ALE5 9o FFL AF4 SAegr|eHold e Algs)
HE AFT FA7IEAY F2Eg A Aug 20008 =47 20003 =4 3
AE FHAG~69)E ATt FAA AR o ptaH(LRA, BIXIHTF
& A F 3] FH3l ice boxdl] Fo] §uratg )

h

2. 493
b dugR B
D F# |

AA4&E €FolM7IAN FA Smmz FAEEd F 105CTE 2HE drying
ovendll X #Fo =287z 7tdAxEq FA #A2FE FETFoz &
sttt

2) AW

AZF F9 NE o 2g8 FE3| Dot 95 AR Y soxhlet FEFXE
°] 83} etherZ 8A 7ol AWE FE8H F71F9 FdetherE R L
3e 4L 106TY drying ovendllA kol a3 712 71QAZ3SY 4
719 FAE 23 ¥ 2o g AE3NT

3 =gy

NE kg AEs do} HAAG A Kjeldahl flaske] ¥3 ez
(CuSo045Hz0+K5S04) 1g3 A 34 5meE 713te, =709 v 54 & ¥ o
A JeElY F 1A B¢ o 7M. Yz eflaskE Kjeldahl 57 3%
Axee £Z712 71988 A 30% NaOHE flaskW el Edo] 2oz WY
Q7R 7hetAA BEFFEA S 0.INZA 20me ol E A A 2 (bromecresol
green'methyl red=3:1)& 7}¢ 4t flask(F 3 M)o) Yz ojo] Lo Fr=
£ 3t 38t 719 odo] o2u) HYL o $&E viXn Y@ &
F42 Ao 4ag. 47 flaske] =492 01N NaOHE 40| Uelg of
7hA) A st% k. Blank test® THSGRT. =THIAL T Tl AEI4G

o,

-~

o]N

00014 X 625 X F X (b-a) X D
z293 (%) = X 100
S(g)
F: factor, b: blank®] A m, a: A& 9 A m, D: A, S: A8 F

-28_



4) z3 R :

AzZANE P2ge T/ wo] g5 AZR{F 550Te A7tz A
o 8A|Ztol A} E Mol ¢x3 glolA WA 7tEE F Yzsld FFE T
=7 £719 RAZ et 23EE AESHAT

5 43 &A

$UFe Somogyi MHE AHE3e &A48AT 5~15 mg EAS FL2S
des AN 10 mE A-flaske]l FH&d FFSF 10 me} A8 (90g
KNaCsH4OsdH20 + 225g NaPO412H,O + 30g CuSOsHH0 + 35g KlOy/1 £ +8&
o}) 10 mLE 7}ste] HlSAS ¥a 28 ol WSAA 2 F A& 323 7}
d3g. 32 B9 YAAD F BY (225g KoC:04H0 + 10g KI/ 250 me
gz CH (2N HoS0.)E 27 10 me¥ =83 7beta adk & DY (N/20
NasS:05H0) 0.2 A5 o) JeEtd 1% A4S & 3e A 3R
s o Yeg @ JRAL wAt FHFE AHE39 blank testE SRS ¥
Age x53o2 g o] AEAR.

(b-a) X 1449 X F x D
247 (%) = x 100
S(g)
F: factor, b: blank® A& me, a: A& AR m, D: Ml S NEF

6) #&e Ix, Ax % ¥FT A
9ol FEE Abbe 2d FEAES ALEHAT F Y &
& Azz A8 5 29 vhs FFE o43ld FAFE AAE
3FA .
7A59 @A L Sun ScientificAH Y A)9l Compac-10071F 22 FAs o Y
Bt X8 BEARAY. vEFe B9 Buel FAS FAY o2 AN
t}.

& ANE A%
gEAdz 27

7) pHEA
AAZFQ #9E Blenderdl ¥ vtAEF oAREE o] 3t ARAATE
pH meter(Meter Delta340)& # & ol A @7 FAs A
8) AA iz A
syt ZHZEd 10ME 100md A-flaskol] Haz 7)o F/HTE HATHF
7vat 2 0.1% phenolpthaleing 23 7}ste] 0.05N-NaOHE A2 A EAo] e}
gy 712 AAste 24 AmE HAAEE QAL
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U, A 3

AZzde Az z Aa5FE MEE Color and color diffaence meter(Toko
Densnoku, TC-1500)2 ##A38lo] whiteness®] A #2AH =& Jelie L
(lightness), #&M9 Ax 2 UedlE ail(redness), 2831 =@M AR E
UEl = bak(yellowness)o.& YEIA on &8l =9 xo](AE)E sl
Y AE=v A(L-L")? +4(a-a')? +4(b-b')? & ol&3ldq ANdgow o A
E9] o] & Table 2-1% 7|E 22 Fo] Hrlsto

Table 2-1 Relationship between color difference and sensual

difference
Color difference(4E) Sensual difference Note
00 ~ 005 trace L : Lightness 0 ~ 100
00 ~ 15 slight (Black : 0, White : 100)
15 ~ 30 noticeable a . Redness -60, +60
30 ~ 6.0 appeciable (- : Green, + : Red)
6.0 ~ 120 much b : Yellowness -60, +60
over 120 very much (- : Blue, + : Yellow)
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A3W AW 2L nF

1. A3 2 G5t o554

7b. Q2w F :

FHANNE AFs] QAN BT TEIFHSHE FEY
AEE AFHF o9 QMAHARS £AR AFde & 2-29 B FEFHS
sl AAaEo 15%71F Beon zuuddade AAanrt 4t Ee
o 22 F RS ¥ Fe BA BF3EL AuyHos R kol
e wans ZAAnEct 16%71F Rk

S3E gF 5ol Fdd AL AAPY HaH FAL AR HHA &
Egxo] o3 Hele F4 2 FAFEL0 o)) APz N HEAH) HAPH
o2 3714 AHdA dqUAE dARSZ FrAH FeECA AUAE LA
gozy AU 9EFgko) RFolx I acetaldehyde ¢ ethyl alcohol, B
ethyl aceticsF WAUAIES #§F F719 FHe] Qo] olaF YRS A
7 ok o7t ol Aoz Azdrh

E 22 HATC WS FHelo| YutyE U B2

B
Fl
b
n
ix
S
o
e
-]
o

ZX| x5 2| ASFE | ey

X A 3}(90.781 1.16 766 | 012 | 0.64 | 75.6 | 86.4
4 & 392,23 1.02 6.04 | 010 | 0.61 | 68.2 | 72.8
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. d9le #8aAE #89 38 2 Az
53447 Fo)52e) PESG FEE FNHOE 238 Ao E 2-39
24,

H 2-3 4SUy 5 US| €= U F= Hsl

USEAHAR) |H=( Brix ° ) | HFS P (dyne/af) | 1A (x)

23 5.6 75.2 90.1
3F . 7.5 71.9 87.34
A3 11.6 75.5 86.8
53 12.4 65.4 75.8

FEBrix)E FHE 4330 11652 35758 B} 41% AE =t I3 5
F7 12452 713 =4t}

BEE 35730 779(dyne/c)2 7H4 ¥yt BEIF FolXHA AR wo}
A 5F A e 65642 UelRth @A L 2346 901%2 7t w2t @ ws)
7 we @8 e AR Faste AFE vehdd. 99 329 438
2@ mg xolst A7IAT HLrlde AT 37~40Y, 127)
= 27~309 o] F#H7IolY FHe7] B GAE AT EFL H&o] w
B3AY Eolx7] AL Aol gz i 43736 ARFHAE 5o A
4 A RBste Re) F& Aoz A7dr,
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. HiEo wE o eae HFW
Aelg Bo g0l dFFol ATolde] EFIA e A& FAHRED
FEolstz mE AL HaYT EF LaARTA ot o, T3 AR
He AEFS 2o nFE 48 43s & 2-49 2o

H 2-4 HMI U dsdtel H|E Hal
TE AL | zretsat | Stersa | At S 3t
H| &(S.6) 0.881 0.901 0.986 1.024

Wl AYPo) wel Gzl wista wlFo) Hxat 7}'¥%‘.‘ Roez Ve
‘1 NeA wEes BN BT v Fo) B9 B Zolsz g

o] A uj = o7}°ﬂ/~1 4% f'é"cMW A ﬂ’é% g g7 Ad
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2. 3954 9459 AFAAE

7t. A% ARexed AZA
AeAdsh AeNE AN B4 %) FA Ase AW Ane
oA ALARUATEDAN B9 pHE 4t Faste
e
WAl A ez

g Zo.

Uelom, Brixe Z7etE 2AQT AR7RANE

Bo A& 209 7tA AEZ FAHA2Y BYFEHE

Us B4 o] wES AR AMESVIdE H¥skA gk A2AR
oM A 8dol AuAM REHE FHol £F

A71RA 104973 Fol BEHAE &

gL 8¢

BE=A

oA ot WA A o] 47}
& duych olgel Azl FeF
B4 2A ASA7 S ARABE ALAFUC)NAE 259 71, AL

225 2 U A2 MEy|ztE FHelel EAust
x|zt s |2 |
Xated (@ | B |Brix T i oat | = el e
A ral=DS
0 6.19 | 10.5 | +++ | +++ | +++ | +++
10 6.16 | 10.6 | +++ | +++ | +++ | +++ | L&
M2AME 15 6.31 | 10.6 | +++ | +4++ | +++ | +++ | LS
(4C=*1)| 20 5.90 | 10.8 | ++ | ++ | ++ | + T3]
25 5.94 | 10.9 | ++ | ++ + + |fZiOIE
30 5.85 | 12.1 + + - - g2}
0 6.21 | 10.7 | +++ | +++ | +++ | +++
4 5.87 | 10.8 | +++ | +4++ | +++ | +++ ofS
gy 6.27 | 11.0 ++ | 4+ | | oS
== 8 6.15 | 11.1 ++ ++ ++ + ot5
10 6.06 | 12.4 + + - - gaf
12 5.7 | 12.6 - - - - gef
x +++ 0 Q98 a2 FX ++: 10% A= ¥A

+:130% A= #13d

- 1 50% ol WA
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. wade AFLEd ABA

WEng 293 Ao o837 gitd AL R ALdH AF AHe A
EY 28 B 2-6% .
26 B3I M2 U 2N 5 2B
XAty 2t . HI R
Mty {5’; | pH  |Brix ° T T
(e o | war ] el | 24
0 6.42 10.4 +++ | A+ | | 4
3 6.46 10.6 4+ | | | A
MN2XE| 5 6.52 10.7 | | |
(4c=x1)| 7 6.53 | 10.8 | ++ + ++ +
9 6.50 | 11.2 + + + -
14 6.46 | 11.4 - - + -
0 6.40 10.8 44+ | | A+ | 4t
3 6.50 11.3 ++ ++ ++ +
4 6.58 11.5 ++ ++ ++ +
A %x . .
EN3 5 6.67 | 11.7 + + - +
6 6.59 11.7 - - - -
7 6.52 11.6 - - - -
* BOSR s+ QYIYR KA ++: 10%6 BEWE

+:30% A=¥A

- 1 50% ol 3¥3

AeAF R ALARF BF pHY B2/ AR7I%0] 3REFE 44 7t
ot FYFELREA ALY £ UE ARV 4T AL 2ANME
ok 79 AEAAE o= AE HEZ fAH dAsgoy 1 |FFEE T,
WAl A HEHS} o)At UM BELOE AGEdE LAGRELT, 42
AAE o 4ARAE A=AE AT/t #AHQAL, 54FEE oAt UM A%
Aol ANk W LAAE FARETG Aoy A4 ZF APl ¥Rk
e ot 4 A9 AAAAN 7198 F& Ex AFUY FET A0 AR
Qg Wojze ALE ALHUD. o4 AAZ wEF}E ALFHAA
BEL 79AE 233 ALARE 447 Aol 7M.
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3. 42988 I AAYY 2 434
7t 483dX9 3= 2 AYA
el THEHYE APgo] WAAAER ANHoR EeHE YR Hao)
U dES % ERT 5L 02 ARy AHE AAHord)
olelth W& LA RINE FolWA VT HBo] S5 HRE Ao
sRAY HPE g F53d AL v AL F 2-7 3 39 1, 29
A A 3R

E 2-7 M9l MAElY ey

ofr

A

T SELC AUy Hl3

&
T

oF {7t
+++ |+ ++ [QROxEEOE

ObS, | OFl—2HS—0f 2h9Y

xXF= h e
e 13 oXte{o[H B}
g210|| 20| 2—H| Y- oZtio|2HE et
. +++ [ +++ | 4+ N
A X &H-30C) OoEdF Hs20|

+++ [ excellent ++ : good + : acceptable

4, A& setol2ye HEBAT o2yl AW £ vz Hdy
of gol WA w2 BIUS Yo} AQMol T A F A9 YR
Folub Mol 4o A9l UUL £ YEF 50| Fol& olo] UUth u}
go ¢ AFRL AUFHO 22 14T ARTE AFsolE WA
fol JReY ¥zt UE Foe IFHEE BB WERB e fol
st ch,

s FAEE ool wet AYTHE HYYs Jed YU §Ho|
AfUE A¢E eol2del 4% FUe BF BBHE o VWP Ho=
Azt
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Bel¥

!
HEYHZ0(42tet Meat d
g oM - F4d o 330|4 =E= FH9
- O|At} @ 120]|8} == A9

z2folMZ HEH - 4 SmUel2 HH

-1.5¢ 3 HHAHY ==

H| YpackFL
S VT RS

(g0 | 0 HEEEINS)

g 1. 42335 8 A539 9 AEFAYTEAS
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T}
(11.4g/ )

Hel+&

-HEHez YWay U AN MY
My 9l MiE| - A : 320[4 S0 S
- o|Atd : 1Z20|8} 20| &
l
o chopper£ 0|2 0O}
( @ 5mm)
{
- 60mesh L}O|E 0=
S ({2 E)
S (H = &=
!
pveey|FY CIRE R el
(10~20¢2) (1000m)
L l
(127 2t
AcYA e Y= 24 (-20T) L
ts)

ag 2. 422aE AAFY FFIA=
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U, A =89 A4
Ao S 33, 3%, £ Bo EE Y APT APF AR AFA
s Agalslsted FALL 1%, 15%, 2%2 A7tstel A& (4T DAA 1
asus 434S AW AdAE ¥ 2-8% 2o

o 2-8 MSXNE MEEo pHAtx(S
(4C XNE2X )

e (fifo) NAIIESURSE | HET M e
;FET%;:: 2l | 5 | 10| 15| 20| 2| 30| ao 250 | R [Fe2ion i N;gﬁxlnz
-_‘-’- x'_-l -?_ oé % % % ‘o___.! % % ness |ness | ness /10m0)
w | (@) | ®

At sliselax|-|-|- 19.813.49| 5.51 [6.03| 0.6

°* T ho sz +| -] - 28.42|2.24| 7.61 [6.24] 0.4
Alt1.7012.1 +|-|-| |2t.81]3.05] 5.16 [3.42 13.9

Y [Sloolz > +| x| - [31.24/2.18] 8.12 [3.97] 15.2
A |11.6(12.0 »| | +|+[20.43[3.14] 5.23 [3.31] 19.4
R »| +(30.21]2.26| 7.85 {3.24] 20.6
A > +|+|+[20.19(3.21] 5.65 [3.21 28.2
e >+ 30.87(2.33] 9.21 [3.19] 20.3

AAF AR AE+E5L EEAT
BAY A& A7

BASE o+t o okzE olHAg
+ = olATA ALgo]

TANe HHEA S1 ARE ALY FIE AvS% £ ¥ EFE A
BTAE 5YRFEAA AMES} FAFANUL H9T 42 A% AATB= 8Y
AERA AHE7F FAHAReH AFAE FEdge AXITE T2 03,
BAETE 047hF Brix’t /M9 A%E A2d9 A4 #718 e

£ Lightnesse oM 3@ Aol 86l w}n HAMEE dEle

-39 -



Redness= 1257} @ toem =@ NAEE YelE Yellownesss 2.171E =7
UEPR T B3 7Ade X FE F/ETE AFAL L Z7189oY 9a P
s =2 AHUZ FeolA Me7A € B A7k Z+zt 159, 209713
AgAdol AAn olme] pHE ztz 342, 330 AAMNEE 139, 1522 A28
At Jeblt. 794 15% 2 2%9] s oA AR A9 nj%
3t X TA 2 B A7 47 209 2 309 =AA HAAe] YA,
EF A& £& w2 B 7ANE AYste Aol A4S o 109
A= o dFFAG

dd 7AN) AYEEI 242 AF F F9e MAE Lightnessdt
Yellowness 3t EolA A diz2F Ao Hlsle o g1 =348 Jey
pei= .

ol ANRZ MAF FYE 4TAHATY ALAHA BB HNNE 2}
o FAL oF 15%7tEe FA4E AE ¥ vde YEdd AFstd pHA
H A Eo] WA3y] o2& pH34o)stE RolAA AFZ7|zto] B AFHmE o
0L 7AA = A A AZT = AR
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o Aagee 343

AAE F)E Y5LEE EEsld HAAZLES HET 2= E 2-99
2,
¥ 2-9 dAEele YEXME 7|2t & FESY
g ; <)
X = 7"' A X
s . {&t=s212t (Brix °) A R} e
oc | Light | Red |Yellow| PH |(0.1N-
ST 39 |69 |09 1128 | M &M | KA E | ness |ness| ness NaOHm¢
(L) [ | (v /10me)
A > 11.8 10.9 |24.84|2.18| 5.16 |6.07| 0.6
-10C
B 10.9 11.2 (38.1211.45(10.4216.16| 0.5
A —p»| 11.6 11.8 [(23.67(2.32| 4.81 {6.11] 0.7
-20C
B »| 10.5 10.5 |40.61]1.56]13.3216.14] 0.5
A —p 12.1 12.3 125.4312.24]1 5.64 |6.08] 0.7
-30TC
B —»( 10.8 11.0 |41.22|1.68(12.41/6.05| 0.5°

At AHEY  HFE5+E&EE EF BAE : &% AF

2, -10C YEAHAE AUFA 2 B 25 FEPo) Al wuste 6
AL E Aol UAT 2 olFE Aol HBA ohzrel MEAMTY 3
o) okt detal AT Ty -20T oldtolME o} IYAE ARSHE Fd
A AgRslet ol7k AY YA pHUY APVEE HoLE HTE Fo|

7b vhehbA ekt

olatel AMT A LEFE AR A8el7] datedAE -0ToIH ¥F
MRS 1dzre EFAusgol #9448 YEAR Agol HsEAh
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3. 35R9 FFA A5
WERAE A 19T ATl HE
2-107% %t}

B 2-10 SN EoIFe Y&

a}L
_‘19.
_L
ox
Hr
o
Me
x
i
iih)
X
rir
=]

<HE 1HEF>

Acidit Af %
ME Y Reducing o R}
oy pH | (0. 1N-NaOHm¢/ sugar (x) Brix
= 10mé) g Ll al]h
JSF+£E [5.96 1.5 9.7 11.6 (40.61(3.56 (13.32
) 2= 6.31 1.2 8.6 10.2 |43.32(2.12 (10.65

L: Lightness a: Redness b: Yellowness

&3 & G vhAAgE el pHAE HAKw A4 FAucoh pHIt
045422 @3 Axe 0371 340 8499 #F% 3=E 474 oF 11%,
14Brix3 = Eirh

olelg Ade Fo&d 4Eol FEI ¥/ WE @7le) lddeln A
E57he} pHAZE 2HI) FL Aelolr] WEA Aoz Azd
Aol ¥yl HE AF Qo] Rt Wgkn ANE FAE: HEH £&
HEd Aol gttt
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FRA=ZI=

o

H 3% HAYE ol

A 13 HE

3 9](Cucumis melon L)E ate] &3t gdA w4 AN EE £7%
Aoz Wesw e Folgh WEe YAAE AZFY EAARYG A9 2
o A AMIAY So2 BYY o ofZPs AE FFHQ AEE BFA
ue 14N 2 Qe olF WeFol o HI R AE, FFTE 2344
A Had.

AAe AME gus B JA FEL 98 A 5L FHE 7t
A wWgo] thstA BaEo] Al FAAI ned2RF AP £E}n Qe
g e BdA ME = AFHE EFEI FFAC Mg st o
&3 2AqAER Agatn Yok $FUFAN Fde 0N, AN, F
AEMEe2 71250 dxn 29 WAL 1A 6040 oA E AFAA
A AFze] AuHAE olArlY EFL BARS, B3, 239, F¥F
o, AFYRS), 229, =FA, £E52ATY AFAAF ANZ T °IF
2y Y RAAE F £FQ 2FEF(YF YolEZN)] FEFOIUL &
A FE7t B3 SQ0] ofatolatg v Fule s5d ge FAANNT
o] AgEFoz A HU}

QurA el Aeje] ARL o] 89.8~90.8%, gl Fol 0.8~09%, A& 0.
1~03%, BRAo) 73~74%, A+ 03~0.9%, 38 06~09%, ZEol T~
14mg%, <o) 10~12mg%, HEol 0.2~0.3mg%, JEFo Img%, 77t
340mg%, YlElNA7F 90~100IU, B 0.03~0.05mg%, niacin 0.6~0.8mg%, C 2
2~30mgBEH FAHAEL FFolt

U ANHE o gRE AR ojgHa Jon, AFPo ¥ £
gale] uwAlgo] g Erh B AYdME BF Fo &Y FEYAe=
ol Az fold Wi WAEYRE ol4F sR(HF) FAEFY
e Hristd AL EFAAMY ARUE AU
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A2 As L Py

1. NEA =
7t. 9%
FZE& UE FAE AFT 0T FYAT A Auigd 9= HulFY
& F872 6~899 Aleld £8F I5E T AHEEA FXvE AE
dutn g I8k AT

. 25 A(FF)
AF AFAZ AET FFS FFAL(F)AN AL AFFEL FY3)
i BT AFE FEAZIE o83t A AELIAT
Z dutnl & £33 SASF 3BT/A Ao Aspergillus kawachiid &
A2 01%3E HEINE AZ71o €1 BTHEHAAM 28480 & A7
Aol F&o] 40CI YA FEF 2EE ZHSUAM F L2ANEFSG FEH
g FAA(YTIZ AHSIE T

2. 438 4y
7. a9y
D #F9E Gy .
AARFAY I=E S HEE 71E 24~28%E =AY oS 7
Arg A7tete BEE 82 AT 97l Saccharomyces cerevisae £ i
%3t e FH(seed starter)E FARFF 5%ABE 7H3ta 18+ 1TA
1093 HAAA FYFE Az3A
2) R9F FRAZEY
A##EF 1000meol A& 120g 718t o 7)ol Saccharomyces cerevisae® W)
FER 1000 HF3A 25TAA 36AZF MGt g FEE AFEIAT.
3) 4t} o]& % . gF FFHY
Uyko] 1000g€ A sFol 4417 A3 1A hF B wr)E dF FE
o A 2gFA7)6] @12 F717F yF R of 3083 FA}nEHS 40T
Aoz gldF 15045 Fide] S 247 AT EFES A58 F 4%
AL, 719FL 150%=E 3t9 o7]o) FER(Saccharomyces cerevisae)E FTUE
2ol 03%71ska 25CoIM 48A17 HE3Y 19 288 44 3. 19 25
F 48N T 1aEEHe 3wl 3000g &S A FA ¥F, b FE I
ZFo] 150%718t1 MFFE S YEFY 4% 2 FH7sl 25TeA 59 43¢



Ol

EE sau =3 20 955 29F% 9 HIES FUIFY 10%~50% = 713

€ 8l i3
qoe s Axsgd
dERFF
AAZFFTE AA A 100§ 20d2 SAFFFAE o] &3ty &9
€ 40mesh AFEE ZAAF g & GHATHII ¥ 2g7bEg 4
o ztgrtdwges 13 FRAAY. 1A TR €4S dATH A S/

o 2R78 &9 742 WEsHG

HEEH 2EE 2EAE AY uFTol 7oA 24N BH ez £

|

2) pH
pHE pH meter(Meter Delta340)E AM8-3t 24X Az AH ¢
o gToAAN FAHA.
3) ¢EYH
FEERS F AWFE 100mEF xFetaId FANA I oARE
500m¢ AZEEAzad oS H2ESH23E F 15mMY FHRFE 23 M H
dted Fatazo] @3 ¥ZAv)d dZF 9 100w HW2FFH2AE FUIR
st ZF3QTS FH Ao o Tomt HA FTHE FXEL ES 7HEhd 100me
Z mess-up® TS F EE WaAdAGd $UFE AN FHAE AL
o 21 BFAEE 9] Gay-LussacE 24 HA3 LFgFoz Aot
4) ARZNE
HEEGE Ay Adys A2 ARE A A4S og ARA =
738 AA 10mE 100m FZEFAA0 FH} g A7l FFTFE ATHF
7}8tal 0.1% Phenolphthaleing 2~3%-& 718t9] 0.IN-NaOH £d42o2 M3
o] Yeld w7tA Ao 1 HH mE HAHNEZ FEASAC.
5 otvx=its
ol A3 €8S 10w FHet £F FekaAd] FHIn COE AAR F
48 7tetn AL S 2FA A 10mE F 3 Phenol phthaleing
2~34+g 713l 0.IN-NaOH £do g g3 Mo Auzx F 3¢ o A4
formalin €9 5mE 713t fr2l® obwx=AtE 0.IN-NaOH &-4e2 @3]
g W7z HASE 2 AFe] HH mxtolE opr|xAER EAIGATE

st

3
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6) AT FAHY
o Fehling &
Ad - FAFE(CuSO4 5H:0) 34639gS Eol) |3sle] 500mE 3o
297 HAF A
B - F44 Z2EUEF 173g¥ NaOH 50g-& Eoll £33t} 500m2
3t 293 HAF o }Ert
0 BF 5% 8§ - I=F(FF) 5F 246g3 AT 1g€ &0 &3
ol 1000me 2 3t
o 1% Methylene blue €9 - Methylene blue 1g& &9 &8st [00mLZ
3t} Fehling A, BYS 742} 5me4 200me A-flaskol] st & 30me e}
EF XEF £ 18mME 7tsted HE7] AAA 182 ¥EA ¥ 1%
Methylene blue £ 4%&& 7lsle] &94E& AE vl FAIZIHA EE
Exg 84S HASA HAo] gofz HE FTLReE oy R
¥egd £99 AumsE B tvh. o2 Fehling A, BY, Z 5m4
oAl 200me AZHETZAC #Hetn = 20mest AEAEA ste A&
= 2 FAY 10mE 7H F e WHo R JIEIHA A& EE
=232 AHlele APE g8 JASHAY BE T=FHY A
msE Molgt &t
A4k : Reducing sugar = 2(B-M) X N/10
(&, N2 g4uis, B 3AE)
7) 438 A4 (Saccharogenic power)
7h) Alekz Al
o 24k ZMUEE &% 9 (pH 5.0)
A 02M 2R %4 11556mE B2 814 ste 1000mE gtot)
B:02M 2YEE
22U EE CHsCOONa3H:0 27g-& Eol &3, 1000m= et A%
BY& zAsa Ador 59m¢, Bdor 14.1mE #2 H|&2 EFoh
pH7} A3 500] HA 2& 35 AY ¥ BALS AME38to A
e zgHh
o Fehling & =4
A F2HE(CuS045H0) 34.639gS S0 £33t 500m= 3t 29zt
WA F o 73}
B : 4% ZFYEE 173g® NaOG 50g& =] £33t 500m=
3t 293 HAF o F§t
o 1% Methylene blue €9 : Methylene blue 1g& Eof &334 100me
= g,

Bt AN
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0 1/2N-NaOH €9 : &3 NaOH 20g& A &3] H=F3tn Zoll 5o 1000
m¢2 {roh, v

o EF ¥X:=% £ (0.2%)
EERH(B4) EF 2046g7 AT 1ge Bl S35t 1000me2 o

o 71A : g4 AR 3g(FFE)S AEE FFste 100m HF4Es
Ao Astn aFe] Z2H52Z Fgstn JFFd =AL S 7HEA
A Tt 287 vSAY F WAL FHFE ZHefA 100me7t
g4 & dg 2AUEE 943 60mE A £F 160meE Tt

o B4 W

A7 30mX18m AP 71AY 20mE ¥ 55T F2F A 108
v A 3 ztzhe] A gDe) A 25mE ¥n E£E0 EFF BY
3 608 ¢t urg A|the 1/2N NaOHE 9 25mE 713t ELE
e 2N F&£3 Yt B2 B4 dA FHRFE ¥ ¥4

3 #1138 A|AA blank testZ &rt.
o B3ty &4
Fehling A¥ 5m¢¢t BY 5m¢E 200mé AREZgad Hla £ 20me
o FAWSY 10w, EF EEY £9 10ME ¥ Mol Hag
heater SJolA] 183 Bolx, HSo] A&Hez #A€ F UEE 3
o] vl ZAH heater Yol 1837 BoldM Ry EF X2 £9
oz AR FAT S Aol #4435 AR Methylene blue &
of gte S Y@, oA HAsE FAo] glojXE olgE FRYLE 3
o, ol AR EF T2 FA¥ mE Molgh ¥k o Al
g0 A ZHSE (FAYL HLY) 10m B2 FAY Yo HA
st FAF A B3E T
o 2388 AAt (sp)
2313 (sp) = 2(B-M)XN/10
* N& 434 wig
8) A &4
AR ZMAoE pHE 352 ZA ¢ potato dextrose agar(potato infusion
from 200g, dextrose 20g, agar 15g, distilled water 1000m¢ pH 3.5 with
tartaric acid)E ol€8 e €9 ARE WFSF HMsu F@ AFHULZ 2
5CoIM 48N7 wMigd ¥ 47 colonyE At '
= &9 A2g ANy EFFAMA(plate count agar)el EF 3 25T
A 48X WjFF® ¥ colony’t 50~20070Q) Bu& €l FEY TN m7T
849 colonyd & AFstArt
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9) F712F &4 :

Tavt 459 £9S dAF s FFE AHXY(TOYO Nos)zE o3
Z 50mE # 3} rotary evaporaterdolA 45CE Y E &3t =842 7138
o] 50mtE mess up¥ ¥ sep-pakS FHAlAH HPLCE Table 3-13 & 24
202 {7448 48

Table 3-1. Operation conditions of HPLC for organic acid analysis

Instrument :.  Waters HPLC
Column : Ion pak KC-811
Mobile phase : 0.1% H3PO4
Flow rate : 0.8m¢/min
Column temperature : 40T

Detector : RIX64

Injection Volume : 2008

10) Frejolm =it 24
TEV 95d €0E 43 P AFE AHA(TOYO NoH)2 3§
F o434&E8 1I0mE 200m FA Az EelAAd FHaln o4 10% TCAS Y
60mE Zhated o 183k A7 e F 300mpmolA 45 AL dAF #H3t rotary
evaporator AolA 40C AE9 LEZ ZAYEZsln TCAE ¥d 2l gg

Axnd A4 002N HCl 10m¢ 713t £8§ £ olmxal RN Z
Table 3-2¢} & @0z BA3Y)

Table 3-2. Instrument and operating conditions for amino acid
analyzer
Instrument :  Amino acid autoanlyzer (Hitachi Model 835)
:  Ion exchange resin 2619

(particle size : 26X 150mm)

Gradient elution

Buffer 1 : 0.2N sodium citrate pH 3.3

Mobile phase Buffer 2 : 0.2N sodium citrate pH 3.3
Buffer 3 : 02N sodium citrate pH 3.3
NaOH : 0.2N sodium hydroxide
Buffer solution : 0.225mé/min

Column

Flow rate Ninhydrin solution : 0.3m¢/min
) Amino acid-ninhydrin (570nm)

Detection Amino acid-minhydrin (440nm)

Range of optical : 50nm :0 ~ 1

Density : 4M0nm 0 ~ 1

Injection volume . 50
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1) #ad 37 B8 24

it 9 $9e

100m¢ H3dt ZHFZIE o838ty o 8omE W vk
FZ 7}3ld 100mE mess-up 3t
gas chromatography & ©]&3&¢ Table 3-33 Z& o2

Table 3-3. Analytical conditions of gas chromatography

Instrument
Column
Detector
Temperature

Injection volume

low rate

Hewlett packard 5890 series 1I

Stabilwax 30m X0.32mm capillary column

FID

Oven ----~ 50C (hold 4min) 10C/min
210TC (hold 4min)

Injection port 2007

Detection port 200C

18

N2 (carrier) 2mé/min
He 30mé/min
Air 400mé¢/min

12) 29 24

davt 4Ed 98 43 AT Ug SAEY7IE o &3t 5000rpml A
108 B¢ 42 & 4598 #Hdtd 3G A (sep-pak milipore)E T
NA o54g F HPLCE ©] &3 Table 3-49 & 2oz A3

Table 3-4.0Operation conditions of HPLC for free sugar analysis

Instrument
Column
Detector
Mobile phase
Flow rate

Injection volume

Waters HPLC
Supelco LC-NH2

: RI : 8%

Aceonitrile : water = 75 : 25 (V/V2)
1.5m¢/min
108
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A3 A A% 4 nF

1. F4AF 2aFAx % F254
7t. ZARFA F55E
B8 vhAVIZ B ¥ ARVE 458 F AT 488 H359 2
o,
B 3-5 HAUE 2
HeEY HHEE U5 Eejuter | LAEHIE
ZM27] 20kg 14.9 ¢ 3.82kg 74.5%
A58 HFe F£€2 F9 20kgollA HF Bo] 14907 HolAM &
22 745%9 ¥&& YEh AT
. FAAFH4E
A g vhiste AH FYFES AT LERVIAR AMREY] Hstod A
AR BAR AW E 36 3 2o
H 3-6 HEHAES Y&
A A
HES (AISYE e Had= = 3|2 |Lihgt R_ngYellow
S |TESEITES (0 iN-NaOH |
(15C) (%) (%) 28/10m6) (%) |ness |ness| ness
(L) (@) | (b)
1.2
1.051 10.8 7.8 - 0.52 {40.61|3.56| 13.32
(ZAL : 0,07%)

e 108%% FEHFol o) nIe slejop am, FAFIL
cETado] Hstd 4T3 2o} {714k wate] Wa BT wHol BRF A

HRUTLe o=AE FHINNT AL A%e] WRE FAAE £ FH

oAU
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. AYHF HENAF JEas
Fo)FZolo] FrE 11%UYE LEE S E GZFFo] SR Lo
2o RFE dtojopgitl. AR EF A BIFFo] ¥&:dEg 2 F2 1
e AFL Golnna A Hristd FeyFol FEG 4%, 26%, 28%7
gA 2A% e 2aAAF ARUEE HES Aye ¥ 3-7 } 2

E 3-7 2EE WSANT Y2Hs

. =1k=1 Acidity

ielE g2 Brix [Alcohol HI=

crareg ) O oy | B | (O INRROIRE ) aseoiE)
(eh /10me)
0 |18.2(4.06 7.8 24.2 - 1.098
2 [19.314.04 7.9 20.1 - 1.087

o 4 |23.7(3.95 8.2 7.8 7.4 1.041
6 |27.2|3.90 8.4 1.2 10.5 1.005
8 |24.2]3.91 8.4 - | 11.0 | 0.998
10 |18.3|3.90| 8.5 - | 11.2 | 099
0 (18.2(4.07 7.8 26.1 - 1.107
2 119.1,4.02 7.9 22. 4 - 1.001

6% 4 |23.5(3.91 8.3 8.9 7.5 1.043
6 (27.6(3.87 8.5 0.9 10.6 1.002
8 (24.3(3.90 8.5 - 11.4 0.998
10 |18.4|3.89 8.6 - 11.6 0.996
0 |18.0(4.07 7.8 28.1 - 1.112
2 [19.2(4.05 7.8 23.8 - 1.093
4 |23.3(3.95 8.1 9.6 7.1 1.047

28 6 |27.5)3.92 8.3 1.4 10.1 1.003
8 124.8(3.93 8.8 - 11.5 1.000
10 18.6 3.92 8.4 - 12. 4 Q.998

wEAe exe waues dASA 7 dstd WredH #IVIE @
g8t 18T2 FANAD FEAHA o) £ (mash)s] RIF @A)
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EE SR F2& AN 2YoRRE F738] A5 69749 Huyz g
o7t 8ol FRE = HA Aed) vssod .

oldl whal &R9 HFL £REd] w sl HFo] Fa} PolFPL W
AN, ol AL LEAFHFAN EL24%52 290] Ethyl alcoholo] BA = o
TG E duR2A BdNEE dod)y] wEd Roez wudrn vy Wi
49 58 F9 BTUYE & Z¢ LALEI} 2o Sa L WY BE
S@EH QAT Bkge] o] o) vigyax Raju) o) AL UYw
HQ wined| LAGHE FAL Fol7] sty NLWEE AFERF )

pHe} A= Mgtes 271AE 7804 LES 26%HT &8N 8602 7
T oy g2 #xdc AA A7t YAE g%en pHE RELSTA
SR M G 4~6L A Ay ol 1 o] HEE vojg W
& By '

Brixe} &3g9] Hale vl 2 Bk & GRS 599 49
st AFLH dAlUNE AFHAAN ARFo Brixsl Rolyon oo
W AT LS Ha FHAG. d: Lol M Ro] AMHE wE FELT)
A F&0] M XA BrixZt 7+ RolAE L& 6~8Y Alo|Qn}. e w
€ U3 & AANFES B9 Fo] Y e 28%AA 124%2 M wstow
26%, 24% B FERFAME ojldTh ok ¥ 116% L 11.2%2 el
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2. 713 ZAdF9 FHAEA
o) Zo) ME S sele GRS 24~28%2 2AFT & HA2LEAH £& o
7 zul3% EFRAS AES Axes § 3-8 7 oL

3-8 e sx4 FHelWsF FAUSY

Acidity Color

A|& |Alcohol

B (%) (0. 1N-NaoH |Light | Red |Yellow 2=t
ml/10ml) ness | ness [ ness
(L) | (a) | (b)
Al = .
x| 11.2 | 85 |89.43|-1.58] 0,03 [° AET =%

ZuiMel o3It ¢
o HAFZ2NM
26x | 11.6 | 8.6 |89.73|-1.71|10.31 | =xo| Z30i5
o MA2 Z=oLt

28% | 12.4 8.4 86.781-1.50110.25| sfo| 0| =&

N3 2% 2345 vieh e nfe w=dqFe Fz FoFge] v
Fste] 3 €QldA FFo] FUAY Zo| olHE =AAN HFAFRA
4o o€ Aoz YEIRH
ol4e ABZ £4FAF ABS Jhstd WRAY FYFe AU
ArAE gloud AAFHY FF FEAH 249 HUD A2 BEH
ol ANPANME #e U882 &gl FAFE Ut FoF HER
Aax 248 AE}AC
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2. 1FA F2 L &9 A R
7t FEE 2859 AR

ENEYS YEEF(FEIIE) £ 4 %
pH(ppm) 5.8~8.5 6.9
Lot Z A (ppm) 0.50|8} E4ds
ZI A B (ppm) - 100| 5} 1.0
7 71 Z(ppm) 100]| 5} 1.0
A = (ppm) 0.30|3t gds
2t ZH(ppm) 0.30|3} 2245
54zt RS (ppn) 5000( 5} 94
g 4 0| 2 (ppm) 1500] 8} 7
3 = (ppm) 3000| 8t 110
o = Z(ppm) =4(-) =Y
d M S =gt
A = 5%.0| 8} 1=

Fz85E FAFYD oG FAH on FHWA o LvteAo)ojop
3t el FEAES FHet HHUAE R FEPR0) A Ao Fou
&&49 71%d F3x Yok

ZALEFE BTEFE ST AskEE BAG AW BT 285 £37F
Ao Welol =& BAAE yehlo] 2859 Y12e 22 Aoz U
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U nEgd F2 Az BN
ARG 2R ju wrael of - &3 wadA £ g AAsA K= of
28] DA ST £ Ve TS ok $FY FRIL A3 FA A
7] o) AFF2H QR(koji)E ©14F 7HFEY TR FASAHE AEF
AsE E 3-10, E 3-11% Zoh |

ARrE ZRANE WE WGAZNA 74E 150%AH ERS7E 371x107
M2 7h wekm, 7 theo] 140%2 3.31x10%/meolR eyt 7H& 1309 AM =
927 248X10YmE Btk B LBTEFo] winy geHlM F Ade
EE7 943EE 150% 7T A FE gy aRSdM R AR
BT,

H3-10 +2E 0|88t F2o FAUSY

a8 |arEAlzt Acohol Acidity |Reducing sma
(%) (hr) pH (x) (0.1N-NaOH/| sugar (cell/nt)
10mé) (%)
24 [4.07| 4.2 1.2 2.8 -
48 |3.65| 7.8 3.1 3.7 |3.26%10’
130 72 [3.47| 11.7 4.3 5.5 |2.46%10°
96 {3.49| 13.2 4.8 4.7 |2.48%X10°
24 |3.61| 6.2 1.6 3.2 -
48 [3.25| 10.8 3.4 4.4 |2.12x10°
140 72 |3.51| 13.7 4.6 5.8 |3.20x10°
96 |3.46| 14.8 5.2 5.2 |3.31x10°
24 |3.52| 6.8 1.8 3.2 -
48 [3.21| 11.4 3.6 4.6 |2.73%x10°
0 72 |3.42] 14.3 4.8 6.2 |3.55x10°
96 |3.48| 15.4 5.1 4.8 |3.71x10°
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H 3-11 YA(koji)E OIFt Fmo| EAEHN

_ Acidity |Reducin _

b = S|YsA|zt Alcohol 9 s
() (br) pH (%) (0.1N-NaOH/| sugar (cell/mt)
% r % ce

10mé) (%)

24 |3.64| 4.6 9.4 2.5 -
130 48 [3.42| 8.3 12.1 3.8 |3.71x10’

72 |3.24| 12.3 13.7 5.7 |2.56X10°

9 |3.42| 13.2 13.8 5.4 |2.41x10°

24 |3.58| 6.5 10.8 3.8 -

48 |3.36| 11.4 13.8 5.4 |2.52x10°
140

72 |3.27] 13.2 14.5 6.2 |3.40%x10°

96 |3.35| 13.6 14.8 5.8 |3.47x10°

24 |3.56| 6.5 10.4 3.9 -

8 [3.41] 11.7 13.7 5.3 |2.37x10°
150

72 |3.22| 13.8 14.6 5.9 |3.21X10°

96 [3.31] 14.1 15.2 5.4 |3.42x10°

* AFAE 1 571F, 4k Ame/ o B}

Aol g FRAME NEgFFE %EEE} APV EE X3 dFFFL o
T oggoy, ARFAME H£F £5 YeUAD 42 YW BRS}
14096914 347x10%me2 713 X1 29 FHU F5 S5FRoz Ug
B EYE P E AF(koji)S BB 2 EA BN AFF
= 4 ?4_74%" %lﬁh: DHEH Azt Abgateior sy, MFFEFL WK

:3 ll'z L A~ = Pl AR I W ..n—n.t_=-" A P P S R
HE AZXL TEAZNT METHES 85 AFore
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E 3-12& A@TSo &8 150% 7tste] a4 R A4S AWM F
Ag AEZ Aold. {714E H/tg FEY HRANEE FHIL vlstd HA
A= gre] guold Ekovt WEIITE B AAFAZE AA FTHHA &
Skoh A EFFL FAHAA 4} wA UYERL R
AUAT. 2 FRY F& HofqE TAMY HA
Wyjo] r17F S48 7] HEC] KA Aoz dEdHAG
H 3-12 |7\ Hotd NAFE 2o SESY

- 515 7|2F | Alcohol ( ﬁixﬁ&m sms | B 5
(hr) (%) m}a/mmz) (cell’me) | (&)
48 11.2 3.8 -

£ X 2 72 14.5 4.9 3.62x10° | 2 &
96 15.2 5.0 3.68x10°
48 10.6 21.2 -

T A A 72 13.4 22.4 3.52x10°| & %
96 14.7 22.6 3.48x10°
48 10.7 20.8 -

At 72 13.6 22.1 3.64x10° | & =#
96 14.5 22.3 3.57x10°

« ME 7247 THEE 150%
« AT 7g/85 0D

HA ARzPAdEz AFd FYE o)E39 #Ha 49Fd A =AY
30%& HAJh TERIIE FRIFLE FEY AdE= ¥ 3-13% #Hoh
6ME7 Usd HY2 AZRT FYFo doAA ExF(FFF F) vlasA
AAAA FEAUY FHAME opniwis R FFHol ALY Holrt g,
BEeE 43
AAe STt 26U ALAZE F} AEoA 1047 AZE F=
Az 5 LaAEY, AANE 2 SR AT A v=dne
U AXAQY Aol AMF A9 F ¢ shelME o} ¥ #F S RAY
o]Ael AzoA FAQE NAF AEHAAM FAN} nFIHAM LEFE A
AR YEssRAo) 7 vyt
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. ¥2 2 9o g 2% (mash) BEY T
BEAE $5le EAL AES AP F 3-13 @ 3-149 2
H 3-13 NEFE %o F2 SN (M2 4x EHI)
Ll Acidity Arnipo Reducing
Alcohol Acidity Specific
71Z+ | pH (0.IN-NaOH sugar :
@) 98) | oy | CIN-NaOH | > 58 | Gravity
ml/10ml) g/mu )
1 (389 - 23 - 314 .
3 [420] 120 3.1 - 50 _
4 1419| 146 37 15 53 -
5 [425| 15.0 3.8 1.6 56 1.036
6 |440] 16.2 3.9 1.9 62 | oU
P ME YSE GIAF B
¥ 3-14 =23 NEFE 2 HI &4 EFH 54
- .. Amino )
uk
= Alcohol], . Acidity acidity [ EAUCINE g0 nic
71ZE 1 pH gy | OIN-NaOH |\ \op| SU82 | ot
() 1 me1ome) |V (mg/mp) | BTAVY
mé/10mf)
1 375 91 48 - 26.8 -
2 3.88 122 51 - 6.7 -
3 3.96 14.1 52 14 37 -
4 406 154 5.3 16 46 1.018
6 417 16.1 54 1.9 1.6 1.014
« HEA YD 15% + NBFS 25% A7}
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= 315 23 Aol 2t &l BH =4 (Y3 30x 7D

M2 | o o e e i
) | mé/10me) | mé/10me) | (mg/mé) Y
1 3.70] 8.9 7.6 - 26 -
2 [3.90| 11.8 8.1 - 6.8 -
3 [3.90 13.9 8.3 1.2 3.47 -
4 14.00 14.9 8.3 1.4 4.18 | 1.018
6 |4.00| 16.0 8.3 1.6 1.87 | 1.015

ARANE e YT L 30% B/HE €0 /MR BRI anSel A5H A
Fr2e THFR, 2da AFFET WG €22 HERT

olE G AL ¥E A FFI GFAA VY A2z AU o ==
g 2Y TS WS EE YFH AFTELS 4T o] FAT] FU,
QIANFE BSdE AFFF £R0] 162%2 M 2o #5oE B
HJAFE ELT £99 d%o] AL FU

ol4e ARz FF LadE YFBLETE AFFHFE 274U A=A
FEEL Foitd 2 Ao FHE A2 ASEHIUG.
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2. FF A1dd ¢4 34
H 3-16 HolFE Y 4 L5® &% £

2to|= Alcohol |- Acidity |Amino acidity| Reducing
=712 pH (x) (0. 1N-NaOHm¢| (O.1N-NaOH sugar

/10mé) m¢/10mé) (mg/mé)
S8 | 4.56 15.4 2.8 1.0 2.4
10% 4.58 14.1 2.7 0.9 6.2
20% 464 | 12,7 2.6 1.0 6.7
30% 4.74 | 11.9 2.4 1.1 7.6
40% 4,78 10.9 2.3 1.2 8.4
50% 4.76 | 10.2 2.1 11 8.8

e A7l o9l F4E ARV A%t a4 v4P AYE &9
FE VIR 10~50% H/ME F 299 HES ENG AF}E ® 3-167 2
o
€39 pHE 39 A7l 371858 F7hste ZFoldn AAAZE vy
2 4 Yolzlth oA EE Yot @ 2 Zole ey Tt
Hlske] ok 20%7FF ol AR L FtFol FE4E &R PFRE =
ZtetsiEd ol 98 AAZ AL A FEY 798E Aoz AZYrh
GIIFS AP we} F2EUEE 50% B 71FA F 5% AT RolA
.
ol4e Az Hol TS LI V5 FE 1 HANFL AR
T ol vFAsY, AAFE YR & HPoe n%E FFL s La
e Aol FSALE MLHAT

- 60 -




H 3-17 2QIFHI8Y &% Reld &F
(el & %)
Q| & 71 (%) | Glucose | Fructose | Sucrose | Maltose Total
227t 0.642 0.065 0.198 1.101 2.005
10 0.728 0.028 0.240 0.270 1.266
20 0.810 0.056 0.268 0.210 1.346
30 0.854 0.021 0.202 0.240 1.317
40 0.942 0.026 0.118 0.180 1.266
50 0.981 0.028 0.121 0.160 1.290

A9 #rled 499 $99 §Fe BAY AFde ¥ 1779 24 HE
¥ $FE glucose, fructose, sucrose ¥ maltose] L 3 747 A £ maltose’}
zgoz AN BT 50%E AAsAn, AthEo| glucoseZ 32% HEE
AA g Z9 BAAFAME F8 FADOl glucose2 B AAT 60%
AE A8tz Y 2vh&o] sucrose, maltose =2 YENGTH R H7HF
of wat WA FFA HLE I zole Aoy FAALY Aoy YERUA
geRog Az,

H 3-18 ieAF &4o f7(4F =4

(42]: mgx)
Citric |Tartaric|Succinic| Lactic | Malic [Acetic
T & |Total . _ ' _
acid acid acid acid acid | acid
2 2|7} 1638 161 48 424 869 88 48
el
30% 1370 138 37 369 705 65 | 56

g9 #5e A ogag Fese {14 2 Feotnixd 2AE BN
Ax:e ¥ 3-18, ¥ 3-19¢
714 e gzTe) usa 17% 71 @A JdeEkch dAHA 714 =
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4L dgxzyy FLHFY BEF Lactic acid > Succinic acid > Citric acid >
Malic acid €22 %ol A=Y, Feerlo] {74t &3 2L Lactic acid7t
51%6, Succinic acid+ 30%, Citric acid7t 10% 7t& ##=Eo] A en 371#
T714ke]l A A {714 g 90% o) XA A
T8 o4 24E B FY Aot dizTrg 5% 7tE AA gaH
= o)l= Fe 4R 71YUE Aoz AZH, A fFEopnidF Fo
T4 ol x4t Glutamic acid>Arginine>Alanine>Proline>Phenylalanine®) &
o2 o] 24HA

E 3-19 FHelF &% walofojit =M
: (St : mgx)

Amino acid £ A Zto| 30% &It
Cystein 3.92 2.97
Methionine 7.01 5.31
Asparticacid 13.15 10.14
Threonine 17.79 12.83
Sernine 13.82 9.81
Glutamic acid 46.27 36.52
Glycine 14.84 11.57
Alanine 34.83 28.56
Valine 12.63 10.26
1SO-Leucine 5.70 4.73
Leucine 19.66 15.53
Tyrosine 20.94 17.14
Phenylalanine 27.84 21.72
Lysine 24.90 20.16
Histidine 11.49 8.20
Arginine 45 .37 33.57
Proline 29.47 24,92
Total 349,64 264,67

1E F A3 F9Y £8G%ANTIY HEA FAREES 2AE dds
¥ 3-20% 2 '
€9 714 E F Fusel oil9 A¥o] F+= n-propyl alcohole FA7}F7}
14ppm7t# ¥9t3 iso-buthylalcohol®} iso-amylalcohole 9 &tlo] T3}
£ E 247} 26ppm, 32ppmeo] EotA A A Fusel cil?] S A H71&q
o] 44ppm7+=F Wk},
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acetate® TFoAME AAHoz FHNAT/ FYAERART EUEd
ethyl acetate™ 24ppm, iso-buthyl acetate® 60ppm, iso-amyl acatate<
20ppmel FH7FF7L Z AL W et FhTh

gzre FAHTI 02%71F % HARER 02 JHF Fgkew pHe

MRkl wol o3k Etrh,

H 3-20 HSAF el FUN FIIHE
(2| : ppm)

Component el=4A 237t
n-Propyl alcohol 54 68
Iso-buthyl alcohol 168 142
Iso—amyl alcohol 216 184
Fusel oil 438 394
Ehtyl acetate 51 75
Iso-buthyl acetate 40 46
Iso—amyl acetate 62 82
Alcohol(x) 16.2 16.4
Acidity 2.6 2.8
pH 4.69 4.57

« ZelEgle 29 0%

F91%q HEFE rRdgTAstd Fol&d £MXAE vud ZRde H 3-2
3} e}

2519 978 JEUE Lightness?! Late 9o FHMERd 430 2%k
on HAMEE UehlE Rednessd agte Felgolu RAFAZMEoIY BF
green 22 el AN JERAYR FH/MTFERC) green2E 43 ©
9t FAEE YehuE YellownessE FE d7tgEol sl 7]
d® Mz 9ty btol R THRT 53YE Eol £WAZo] ¢ =S Y
BuUth £3 AERAANE 67385 AolZtUA §etozr Feled FHI
2t =342 E ¢ Hol oz Aol 5yt
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B 3-21 YHSF ofiste

—_—

MRS Y

Color
o Munsell
T& |Lightness| Redness |Yellowness 4E
Neutral
(L) (a) (b)
£}2]30% 93.49 -0.34 11. 41 13.38 4.2Y
37} 97.79 -1.09 6.18 6.65 7.3Y

* L : Lightness(100=white, 0=black)
a : Redness

b : Yellowness(-=blue, +=Yellow)

(-=green, +=red)

Foel g3 gg oY AYUA B3 E Az JHHE #4719
FHdolel % FAe FYS AT B 3-2& Wit A7E BEL 7
Ested A7 THSLA AAW Astolt wE 3R AW sue
A% 297 AAE P27t FESHAOY BEI} oj=HE WGP we} 3
gFol Mol @iol wskth 2ot 569 Aol Whe AL o] @ of
+2A €09 B0l WAHLE $5¢ Aoz FAYUL, ool A >}
AZlE £ LF BEEW BAS BE 5Yold AU W BEL &
Fah BEsh ddsl WY A gob £uo) WLE Yooz Wi 5970
Whstegol 713 4w Aoz BumY.

H 3-22 HLAYIIAZ|IYE BsSHAL

Addition day Panel Total
Taste Aroma Celor acceptability
s 39 ++ + +++ +
HIS 49 ++ ++ +++ ++
4s 59 +++ +++ +++ +++
4UHE 69 +++ +++ +++ +++ -
* +++ ! like extremely

++ ! like
+ ! neither like ror dislike
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29 Asied BEL AEF A¥E ¥ 3-23% Zu FHV dz2E
Foy Fo] vinstd EEAEY BT L BAT ot Fe] Hie=
%9 Wrko) BolAEE Zytsitirl 50% Mot FEAAME 238 uto] "ol
& 87 29 o] BEFE ¥ FolHed 40% ol HIbAAM
o 7betx &gt €9 M2 30% A7t FT o)A FE FF

-]
2 o

AAHA 7NEEE 30~40% H7t £F] $FA Ui EdH 2E FEd
DE QAL g 30% 7t FE0 $rERes ALAHUG

® 3-23 Hoted AsHA d3

M IHeZ (%) Panel Total‘ |
Taste Aroma Color acceptability
CH= +++ + ++ ++
10 + ++ + +
20 ++ ++ +++ ++
30 +++ ++ +++ +++
40 +++ +++ +++ +++
50 ++ +++ +++ ++

* +++ ! like extremely
++ 1 like

+ : neither like ror dislike
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oh, AEA F4S T o) 2 AA
H 3-24 Elatol =0y RAsSEAN

2R 2oy Algk]  wo
g |AHHAHME (MUY HNY L
3 (224) | O|=(ppm) [ ()| (%) (%)
X 2
A - 450 4 |0.15| 0.1 |-&2AlC}
B 20 200 4 ” "o - e AT
c 30 150 3 ” " . AbBfEHAIGE
2oy
D 40 100 3 y - 23tetalgh
oyt
E 50 50 3 " " . 23}5tAloH
o|LtHEC}
F 55 - 3 ’ " | - 28letetol
2pAIgHR
@9 - FE [71F  2HY 1.02/% 0 F
- A% 17138 A 07lg/E LT

ofF ote] 712 Ao #Av], 5, A4, 19 a3 ve
OAZEAI7E 1R H ol a9d Bew, F4dst, AFT
LEAFY &8 w2 ARU|de] dFHgo
st e} FEAF AT {714t A
#ule ok Ao, adA gHdvad €9
o} g ol gol AAL A% v, Ay, &yt ANE F AW
AEasfrel Avzh 3 45 Aust 748 ofnwidgte] AR E gle
solg.

olg| & stdate] FoF €79 FFEE 13%2 At 2nd AR ¥
3-24} )

A
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£o ArdezAEe nHR FrEAY £r ZHEQA=ERE HILEE
= AR n#golt 2HHQAEE HAWER Hrise ol BAEH
o7t 8k

olgldt ABE CHYQY nATEL 0= = & 147 306g7 ZeHH A}
ol=2 150ppmA /et drldl FAMNE 322 REh F & 0T 2138 F
stetn FAGRGE AL9AL 015%A7E ZoHlgo] 713 #AFol YEGA
o}

¥ 325 oAE=NY =% IS

of 2t B2 =M & & (ppm) METEIH
XHel# d| 11
' oz} HEPa
AtAH 2to| E|EHl 2l 2| 717 Al 7
7 |4srizE®)|(10C, 02)
A 100 - - + +
B 200 - 10 ++ +
C 300 - 5 * VS
D - 25 10 ++ + X XNO0| &
E - 30 7 ++ ++ rgoz
F - 35 5 ++ e (ME2BE
HEE - - - + | %
(=)

7, do %3 £ulg FREZ ARF AF FEAAT g0 A=
A7 RZAE LY FFAASHE JEY 24E E 3-259 o
AX2T7E A% BCDEFNETE dZT(F2E 2oz o3¢ vl o3}
T ARG 4 A
a2y HYAEL 10T AL RAF JAE JHAFE FAET AFHAM
£ CEFA @77t AAEo] Qo] . 519 3t
8 AAHe naddd CHET ¥ FAHT7 EX T vgd 7HA
o 0%AT Rorz CHYs | ugE §F Aoz AEHA
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3. Z9E o8 FHRFAX
7b. F%8 vgsiu ] Ak R

. 3-26 Ysio|Eo| ety E (Bt : %)
H 2 | B | = | =X|Y B38| g8 | 83l

oi3loje | 10.25 | 8.21 0.64 | 80.32 | 0.58 94.6

=
PN
Ml
B>
2
)
3

€4 Y3 d3wa 54

F 28T g2 e 97 F83}E Aol oz w
EE9E €€ 716t FRE US ¢S S43) Wi dxAse 7Ey
of £7H G, o2 WAooz NHI}A AZY + U=E Axd ¢33
B g TaE A2 s 2AAA(L7E £3)F7 &8 SEAHFT &
e F2& AEY A+ ® 3-27% 2

ol
b
ol
o
iy
par)
flo
10
)

B 3-27 =SLNFOIEY Yol sl 4EaEHst

ua Acidit Amino acidity|Reducing
gig j’d pH |((O. 1N—Na01}-;m2/ (0. 1N—Na0HmZZ suger ° Alfzt;d
(eh) 10me) 10me) (%)
3 (4.93 1.8 0.05 4.6 13.2
3x 5 14.86 2.2 0.15 2.4 15.3
7 15.19 2.3 0.15 1.2 15.8
3 (4.90 1.9 0.05 4.8 13.1
4x 5 14.81 2.3 0.17 3.2 15.3
7 15.13 2.4 0.28 1.6 16.1
3 14.82 1.8 0.10 4.8 12.8
5% 5 (4.76 2.4 0.25 3.4 15.4
7 14.92 2.6 0.30 1.7 | 16.0

(471 &2 A2 A Q7= 1200sp/g)
pHE Z&EA H7H&o] ol wet davyizhe] o go] we} Yy o}



A3, ARE olske doE Zrhston Mt Aol g FEelt
olml mAtE = U7-E | A7lsko] BolASLE Frtste 5% 7T AME 3%
HA7tFo) wlste Wiyt Z7hEY. £ @] IVt wRAV A 4
6~48%5F 02 EFoUY WHEAQA TdRNE 12~1TBNFELE Yol
W ozEAA BhFe) BEEE Sl FhsA

gzgge HIWVY 79 1FLE BUT W ZEAR HE 4%
5%>3% ¢ oz AT zkz}h 16.1%, 16.0%, 158%2 AdFS LHEH
Qth. ol4e] ATZ BH B o) g3A FHFE UL AZY A %FEl
74 Adge Aoz AZEr

7

. 7t gd 99 532
Pojiul= 23 S44 du gsisiige g AEZF B0 EFEEo] 94960014
gold nEe 4z uhgd] 9% /AL FAUE A 5T T FAAN F1
ZAwe wao) GLFo|A £ay] wWEe) 2Agle] dxn @HEs By AstdAM 7t
S B oA BEVF EREFAS VRt 2 A X 3-8 At
= 3-28 Jt¢20 ME Ysiol2 sXe YEHYHUS

=1 =1 Acidit Amino acidity|Reducin
s (8 Y 7 9! Alcohol
o |712f| pH |(0.1N-NaOHmé (0. IN-NaOHme/| suger |
= () /10me) 10me) (%)
3 [5.02 1.6 0.05 5.2 7.2
150% | 5 |4.41 2.4 0.1 3.2 12.1
7 |4.73 2.7 0.1 3.0 14.4
3 |4.82 2.1 0.05 5.7 9.3
200% | 5 [4.12 2.7 0.10 2.5 11.8
7 |4.85 2.8 0.12 1.2 15.2
3 [4.70 2.0 0.05 4.8 12.6
250% | 5 |4.09 2.8 0.12 2.1 15.4
7 |4.97 2.9 0.15 0.7 | 16.1
3 4.72 2.1 0.05 4.7 13.4
300x | 5 [4.12 2.8 0.15 2.2 15.2
7 14.85 2.9 0.15 0.7 15.6
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N
-

PHE 71530 M55 g2 Rolxs APolon HEE sHo]
24 FrsEd AR Frtel ME WE7UHCl pHel Wby
gaE Felobrlatolt e YESe % 9F FE02 pH
UulaRd oz YAt £99 onwAEE el Zh B4E WA
Z7k3hh Fh %0l el E O o) FrhaA gtk

#UY FFe Gariel el we 2y FRFo) BA BaHRL
o Zae Yol 37184S B

TEDII 7URE Shed 4T AABE A5 S 250%) 300%)> 200%)
150%) o] «2o2 @Wekow ojd e Z7} 16.1%, 156%, 15.2%, 144%2 1}
et

gl Az LBFYZol 4 el A4E
250%9] FZE45E shekel TaE ol TAZe mABo] 2
of &2 WA sEd £eAA Ao Az,

(E oM

(B T oy
SR et

B

% )
S
fo 12

N

Frge Batul B e
B £29

2. FRTE €49 F2A 5

Bool ol W7 2EALE 4%, T FS 250%5 Q7)o FRE 5%
7tate] 25TCoANA 7Y HE3F &1
= ¥ 3-29 ¢ ¥ 3-303% vk
¥ 3-29 Y3io0| %o {74t

i)
oft
k]
PN
oX

g
o
N
2
PN
oX
o
M
2
r_?{_‘
iih
o

%
0

Organic acids (%)

=
AMENFE Lactic | Tartaric | Citric Malic Succinic

acid acid acid acid aicd

gdistoj=5 | 0.31 0.38 0.71 0.42 0.21

H. 3-30 Y3in| AEUS sHHo| dRzY

Sugars
T =
Glucose | Fructose | Sucrose | Maltose Total
Hztof
N 1.24 0.16 0.32 0.60 2.32
=
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zgz2g £159 §7)12F3e Citric acid > Malic acid > Tartaric acid
> Lactic acid > Succinic acid& o2 3o Yeldon FHETF R =4&
Glucose > Maltose > Sucrose > Fructose £ 2.2 ¥ %9 l—}E}‘;ItC}.
zgzg £9& §7143 otuxit R {FRFo] F7HA Volatile acid, Esters,
fusel oil 2 furfural 5 243 &7 A& 4T FAZ A7) WHE HA
3 AAE AR orxAE ¢ FRE FAS 29EH

o £9FHFA BE ASFFAS
%9 104 & pot stillel $o} FFHIVA AL TS 500mHst ¢&F& 2
& Aze & 3-313% 2.

H 3-31 &19|&4 1k} SR0M FEEIE= Alcohol?| &F

SE22 | Alcohol -
(me) (%)
300 64.8
300 56.7
300 49.8
300 41.7 eIRAIEREERYS
300 33.4 Alcohol&l2Fo| 10xLH2|7}
300 24.1 (8 M -cuttingdl=
300 16.2 Zio] FNANY. (BESF
300 9.8 H|S 94xX T Q)
300 5.8
300 2.7
300 1.0

2% 22Re 65%WAZ Hoih FFA o) oF 2400me7t HUTHE
10%W )7t HQen aoFREE ¢FFol 5%0l5A . ol g A
1AZFA9 cuttingd & 4319 YEZHFHE dlgo] URAE A& T
F9& e o] vigAsA FAHAA.
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v, ZOFHT faA FgR
BN E €8S TR dBAO%E 2AH} 25T &ue By Ay

E 3-32 Y3io] SRY FHUY VMR

- = n-propyl | Iso-tuthyl | Iso-amyl | Fusel | Ethyl |Iso-huthyl |Iso-amyl
~ | aloohol | aloohol |aloohol | oil |acetate| aloohol | acetate

wsigls

deinls 164 155 282 | 601 | 114 82 85

HETY

Yutojs

CSHM 114 102 196 | 412 | 103 43 74

(CH=)

s FAYAE JebW £ n-propyl alcohole Malui&tlo] gzl g
Wl gl o S0ppmAE WD L= Wm £881 ¥y g
€ W9 FAHE AeA e acetateF ol A iso-buthyl acetatel 3sbu] of
Y= o ¥3tew iso-amyl acetate™ T 3}u|ZFHo] okt mQbch

FARS FRALORA obAYA) Z o7t Wi YHERS WE iso-am
ylalcohol2 #3¥] FTHYo) Uwtn] ZFFARY} Bppme] =T HA Fusel
ol FFolN= 145u71% o Bol FHHA Hsnen ZFY FuA &
A7b A

olglg Adx &9y olvxis € A% slel WEn Y4 a‘:‘i’.—%
dsted FA %Y Aoz 2P =Y AAHY P23 B
Wo(HEF)ZTFHFFS & 201 & HolA FAA N AEF F98o) A &
(BEFEIYN7 23ve dutrcre ozt AYsE o

ol
A=
B
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¥ 3-33 Hsio| HASFFe SAHSY
EMes _
e Y30|8 HASFEF %ﬂﬂlg-r—?'r-n’?
Alcohol (v/vx%) 40 40
pH 3.9 3.8
Acidity 0.15 0.15
nmPropyl alcohol (ppm) 164 114
Iso-buthyl aloohol(ppm) 155 114
Iso-amyl aloohol (ppm) 282 196
Fusel oil (ppm) 601 412
o23}st Atol U ZoR3tet Atojet O
D2} &g b 7t AtEESiLE 2FZho)
2SS oA =A A 3ot
oAEZEF7t &1 Slo|pUEFI7F =11 S0
ofzt H&c ofZt HEICE
AN ZHFF AZEEAS AES AFdE ¥ 3-337% Zrh gtV FFF9 v

FA G FAAAEL n-propyl alcohol, iso-buthyl
«ho] Z+7 53, 41,

LA pHU HHAES e

ol =z2 2

alcohol 2 iso-amyl alcohol® #3w| 2 UE FLJFHF
8ppmo] Bgtom WA & FAF &L 189ppmo] FTotA YW FFF Y|
st 73 g “AXNE FIFgY FHRFAC.
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A FRAY Ay =AY
FIAZRUAL ARSG5%CIHE AT A gAYl BARE o
AASY) Astel BHW} FEREES 95 9 ERAYS PYED ARHE ®
3-34 2 ¥ 3-359 2}

H 3-3¢ YMHAMESEY WENHEY

o
T SRY ¢3S 5=
H| 2
EFA R 2|2 35% 30% 25% 20%
A2l + o+ ]+
200ppm s + + +  EMELZ FHOIE
300ppm + + + B A7t HR|E
400ppm ~ — — — |80/
500ppm - — — —
sMEAE e 1 epzhETy - By
I 3-35 =EQl MEr EdfuiSY WEINHS I
282 E57Y YEsT
N IxE & AJE
d 35% 30% 25% 20%
(%) (ppm)

A 0 100 + + + +
B 1 200 — - — —
C 1 300 — — — —
D 1 400 - — — —
silgPE: — Fogh + oftE, + we



G3E 65% ZFAo) =& 7hate] 77k35%, 30%, 25%, 20%9] FTHFE T
E ANaE EF ES 7135 B Zet@dgol dolwed oY FHE HEol
gl gdolxn] WEgL BE B287 2FHYE ¥3LH BE oldA dojue
Aoz adA Yo olad Wy FAL WX FFHEY €2 LY AIRE
EHAFARAN A RS AT £ st BAH AA A £E &4
8 5o gy e Aesty FHE 2 YET

Ho YEhG nls} o) st4R FHAdME BF Wgo] gojxton or)d
AL 200ppm M2 FEANAE 35%% 20%LTE FEAA WGP i
o] ozt Bt A, 30%s 25%LE FEAME ¥WgE ®HEs AU
300ppm HAAFEAME 20%LZFE=E Wy A4o] iR en 35%~25%l
Me ofziet AR

400ppm HFFANE L5 g @4do] AA Hol £ €of AU
FZES 1%5E2 2594 APe o or)d &4€& 100~400ppm 5=
2 Y Fo UGAAZAE 4D 200ppm ABFEAH EE AFPTFY
weto] AAHol EYsA HYoew ¢z AY AIFHE ¢dHE AFH)
AN

ol A9l ARz 40%0l5te] AeE AAFHTE AxY F¢ 4GS 300~
400ppmAE HYFAY EE 1% FZE 200ppme] B GE sHto] o s}
= Ao Ug@ALAYG 43L& &A= FUhT
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- 2O}t 900 &

sl - O/ : 50meshO|Af
d
- USRS AN 4x
[»] EH 8
A= - 7|EtRH R
l

- FE5x(HXEP 0.3%)
Argd - 7}482F : 250~300%
cEl22g : 25¢C

!
peli=apls = -25C, 6Y
- E'rg XX e, 3
(30%) @ Wsad |- &2 30C0[s}
i SodF 1622
== - SR .
= . 2= (cutting point4SxAL)
}
AB=ExH U - 7EE 1x, YT 200ppn
=o| - 2t0|=3 : 250~300ppm
!

Hel U EfA |- EeIEFF(Aloohol 40~25%)

a9 3. FAFHF AxTA
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N

Al A

H 4 & HAS HIst =R A= o

b |

o
JIm

oK

A1Ad AHE

9= su3 @A Aol Gl AEA N2E FAFE REA BY2
BY ASH C7t ERstel o] ojguR ot Aol AMAN FhE IRE 34
a7 7% Aol ¥3 Agdels sHHel et F4E ushin Ao
A FeE 44T o) Anz uHm gt dYoz Addw 9
o 7% 6790 @ HANE Asted YN FHsA Ho} A% R B
Bao] @O AR AEHQ AAnHon o] guH: oA AW Bt B
AY £4e zYan A= AFos BIR BEo V¢ AT 2FHR
gtk w3 WTO AA 23 4 443 I 3712 9 4ud 249 &
24 Bt LRPH A58 35S BE 57 250 79 ¥ £ e
sl BE A7 LFHI Yok,

Hae AW STL ZAVEAA PAsE F2Ax Y24, &, ¥
2 9 AME 52 Agdt Azas gNzE PEsHe 42 4429 ¥
goz Nz v Hue wWad NzAZe nFsh Bt A& 92 3
oh o mebd A4l "ol el B 4E4el 9t BF Aele aeH ¥
oz A0 Y AT JdE FE o§% ABAFALA 2
72§47 ol YARR 5o WAL Ym dEd Az
7, FrAz, QERE D ZNEE S B AT FARE Az
AT, Aol N2o) B AT S BF Aol BeH BT B3
g sgou 7k a5d 79 ¥ 4 A& AT ARE WFE ARl
U BrldAE AEMez 43 $EE ol4¥ ¥F EE k8 Azs
52 e o885 gtow A4l WoiE FFE o848 AzE A=
of thebg $EZ BEHNUT - FFE 4, AT wE ARYL dm= W
sA2A B, vE zEsM D BAELE ASSHT don F2 AT
29 olgate] AANT Utk WAA NBHT Ye g T AzPEE A
Fahe BN 4 AxE Az ¢ 4 e Aoz AzEd

2 aTe 23Ae aed BHUAIN BN A4 AR AT Az
Ae g3t sRe Aoe AW &3 Nzd F 54¢ R

=

}..

1—’°E

o
P 2 g
o 8 Mol R R L

ol

r

oo
ol

P

-

- 77 -



A 24 Az 2 Wy

1. A=
O 24884 &3
Aol ALgE Fele A% Feld ANE IR LAY AHPre,
WHFAT §L olgstel FU(FAN%)L BEH £ FI3E

6%% Aldste] ALE3t o
O %z

e Acetobacter pasteurianus KFC 819 #& ZzZ+e] F3to) HZ31o
A g3 10%(v/v)E ol &34 ).

2

30C

2. 4894y
7t 244w
FEd €9 T #5Ho2 Fdol 4% A F930%, B: WY C:

A= 15%, D 47t AR 30%AHE, B 97893 2 #930%, F: 271
A= R F50%e] 50 FE Mdsele GFHFL 6%2 - T 27} 14
4 Az 10%(v/v)e F2E HFso wEZR(Ltd KF-5 Co. Korea.)d) A
30C, 250 rpm ZAMLE AIFIUA 29ztA oz 1047 AR WEE wa B
AU old BA A 8000 rpmolA 1587 QAR T HSae
et 33] QrESY HAFgy FTEAAZ e

pHE pH meter(691, Metrohm, Swiss)E Al&3ld ZHsgon, e
0.IN-NaOH &9 o2 FsHAste 2Aggoz giraqrt.

2) A% 2 g5
Mg ME £ UV spectropotometer(shimadzu 1601, Japan)ol ¢ &t
LOMINE) a(FANE), b(FYE)gez Jetud,

3) F71AtRA
717k 8,000 rpmel Al 1587 AAEYT T FEAS Hdd sep-pak
Cl18 cartridgedl ¥ #A7]11 045m membrane filter2 o 3}3te] HPLC
(Waters 2690, Waters Co. US.A)oA #2434t ol u-Bondapak
Cl8(Waters Co.) column-& o}§34 10mM KH2PO4(pH 2.32)9 ©]EA
(flow rate 0.6m¢/min)2.2 UV detector(210nm)E A}-£-3F o},
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4) frotvieik :
A& 10miol ethanol 30mlE 7He @& stEy d2o] FAAA A - A
Ag e ZAAL 3000pmoAAN 108 AN YN F oA AL
Hs 29 stgste AzAAT. °)RE pH 229 citrate buffer 10m &
7sled BA A7l ¥ 045m membrane filter2 AT ¢ £ ninhydrin
02 amino autoanalyzer® ©l-&#A EA AT
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A 34 d3 2 23

1. 2713 %x 9 4

FAsq g o] 83 B xAZA RF2/NNE @B AW
olB7l $iste &ule] ZIV|AEE 05 1.0, 152 ZHsE 271459 o
A A3 Fig, 4-13 o] 271450 w2 2AdEe AL Wit
Ae 271429 Fxd wet v AFoes Axs ZriHds} BE 50
Sdol Tl s AE7T AAUANA 27459 Q&S Vel st

Total acidity

Fermentation days

Fig 4-1 Influence of initial acidity on acetic acid fermentation.

2. pH B F49 w3}

Ha34g ¥ pH % F42 Fig 4-29 29 pHE WEx7] 362~3.732 A
T EF FARSHA Jdebdtth B & 299 pH 347~35932 M A5 7Asto w
R 6Y olF= & W3 glo] A 1099 307~3.172 JENGT) A RS ut
Ex7] 1%2 zHdJYoH wE 290 ZE AY TN 1.86~2.082 A A3
F7tet] LA 8o FY 30% HYTAA 663%Z A E=gton, wYR
6.37, A= 15% 654, 7MFA= 30% 655, B7HEY 239 30% 659, W7t
AF 79 50% 6.42%% 24z 7Hg =A dExtow wE FyA REAYT
A tha FAse F el
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Fermentation days

oA
@mB
mC
8D
BE
BF

o]

Total acidity
N W s O O N

AN

(T

4 6
Fermentation days

Fig 4-2 Changes of pH(top) and total acidity(bottom) during
the acetic acid fermentation of melon mix with different main
mash.

A: HESE (21Q) 30x), B: MIYFE (&2 30x), ¢: YUIEUZR
(2] 30%), D: YUZIRLUIZ+ME+E (&2l 30x), E: UIIFUR
(e} 30x), F: YR (Ff2l 50%).
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3. 7714k wst

S 2 E )P A oxalic acid, tartaric acid, malic acid, lactic acid ,
acetic acid, citric acid succinic acid’7} A& =N o, FA A} Table 4-17%
Zth 7z 4%9 acetic acid TFHFS 10%2 #7149 FHEHAARCZ YElgon,
ojgtel H7)at T AT wet thh Zol7t AN acetic acid FEFE
WE 2o BE A Fo A 3%UYE A Friste] HE 8 RE A
FAA 103~107%2 7HEEen ofF Fadte Ao Oxalic acid &
Fo waxrie F8A AHTd WE FFe Holx uwvdew, tartric
acid #ee EEA ) FA WEle Ze wHggen LE F8A 2 TFE
6451 ~90.11mg%= 7H4 WA ekt

Table 4-1 Operating condition of HPLC

Conditions
Items
Free sugars Organic acids
Instrument Waters HPLC Waters HPLC
Column Bondapak NH: L ~BondapaK Cis
Solvent 80% CHsCN 10mM KH2POq4
Flow rate 0.6 mé/min 0.6 m¢/min
Detector RI uv
Injection volumn {5 /£ 5l
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4. A= Az

wEHAY & MEE Table 4-29 2tk FEE vdehde Late &7 8U7t
A i 27e 3 AsHE AFolned, F9 30% ATAA 7 A G
Bl agte Fo Folw AL, &9 Fold ¥4E yehitd & d¥o
NBTFANA aghe $az7] BE A TFA AHMez vehdoy EE 2d%
g Aol sztgon, i 1090 #9 30% A TAME 0628 7+ 2
e o, dg@s dYF 15%04 A7 278, 279, WIHFUF 30%, BT
Q=ael 30% R YrtRAFAe 50%o0A4 A 367, 278 R 3432 M
2 A FoA AiHes A Vgt FAEE YehlE b@te XE U8
27) Btk ga #Aaste Agez dEgew, $a 8dd A9 30% ATl
A A gsten 993 9 AAFAZTAYFANE FAR BFeE JEHR
1=

- 83 -



Table 4-2 Changes of color value during the acetic acid

fermentation of melon mix with different main mash

It Huntler s Fermentation days
ems color
value 0 2 4 6 8 10
L 75. 14 35.36°  35.20™ 36.90%°  21.62° 39,96
1 a -1,04° 0.97° 1,40° 0.97* 2.29° 0.62°
b 18,342 5 49° 5, 48° 3.80% 7.25° 2.60°
L 52.10° 46.74° 37.98" 35.02*  30.85* 26.89%
2 a -0.06®  2.50* 3.07* 2.97® 3.60* 3.43%
b 10.96* 14.49* 12 00* 9. 18" 10.55° 9, 62"
L 59, 01> 40.25®  31,43™ 33. 80° 26.86%  36.21*
3 a 0.39™ 2.11% 3.29% 2,22 3.87® 2.75°
b 12, 88* 16.00*  13.15* 7.11% 11,91  8.47°
L 59.03°  39.17" 34 42% 44.81® 2595  24,43°
4 a -0.18® 2,28 2.34% 0.81° 3.74% 3.67*
b 8.85" 11.69°  9.38%® 3.71° 11.29*  10.77"
L 61.86™ 36,13 29.27* 40.28"  27.40®  28.75%
5 a -0.19®  1.83%® 2.75%® 1.41% 3.31° 2.78%
b 14.40% 12.09*  11,13™ 5.64™ 11.35% 9,13
L 67.50°  38.60™  29.25° 41,65 26,65  27.50%
6 a -0.72®  2.94% 3.31® 1.64* 3.79™ 2.79*
b 17.55" 14.92* 11, 77* 5.66% 11.24% 8,52*

1)

significantly different

- 84 -
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5. o=t

Table 4-391 X 9} #Zo] & fFaotv] 2t FFL 20518~481.2Tmg% =, A+
o wet 2 xolE& B Yr}l EFE glutamic aicd, alanine, phenylalanine, arginie
So] ¥ S 548t oM, cystine, aspartic acid 52 v Fo|Uth. E Y
Z e Fol A 481.27Tmg% 2 7 A JEtwen, A4S 15% ¥ T A=
30%° 407.90 % 407.90mg% 2 FF AAole fUMed, F9 30%, LU= R
2T 50%H 8 FoA ZhZ 29515, 29521 2 2052Img%E R jHE
o2 vebgH.
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Table 4-3 Contents of amino acids in melon mix with different

main mash

A A B c D E F
Cys  3.78%0.07" 3.78+0.07  5.62+0.61  4.84+0.10 3.78+0.07 3.78+0.07
Met 7.60£0.05 7.60+0.05 12.06%+1.98 10.62£0.03 7.60::0.05 7.60%0.05
Asp 1.67+0.43 1.67+0.43 1.86+0.22 1.20+0.62 1.67+0.43 1.67+0.43
Thr 15.840.24 15.82+0.24 19.77%£2.70 18.4510.23 15.82+0.24 15.82+0.24
Ser 9.73+£0.16 9.73%0.16 15.18+1.94 13.39+0.26 9.73%0.16 9.7310.16
Glu  39.24+0.43 39.24+0.43 52.7416.71 47.24+0.88 39.24+0.43 39.2410.43
Gly 13.96+0.16 13.96+0.16 22.61+2.93 19.53+0.29 13.96+0.16 13,9610, 16
Ala  46.59%0.76 46.59%0.76 73.01%+1.82 69.37+0.66 46.59+0.76 46.5910.76
Val 13.46%0.28 13.46+0.28 24.94+3.03 20.77+0.21 13.4610.28 13.46+0.28
j-Le 7.24%0.10 7.24%0.10 13.06%1.67 10.70%£0.09 7.24+0.10 7.24+0.10
Leu 19.88+0.36 19.88+0.36 37.96+4.75 31.00%+0.45 19.88+0.36 19.8810.36
Tyr  10.99%2.34 10.99+0,34 35,700+4.83 29.60%0.29 10.99%2.34 10.99+2.34
Phe  22.58%+0.24 22.58+0.24 33.11:3.97 27.89%0.70 22.58+0.24 22.58%0.24
Lys 17.71£0.22 17.71+0,22 29.02%3.61 24.31%0.38 17.71%+0.22 17.71£0.22
His  12.07%£0.29 12,08+0.29 17.27+1.99 14.96+0.12 12.08+20.29 12.08%0.29
Arg  39.22%0.70 39.22+0.70 60.15+7.55 41,47%15.83 39.22%0.70 39.22+0.70
Pro  13.66%3.52 13.66+0.52 27.18+3.02 22.56+0.44 13.66+0.52 13.22+0.52
Total 295.185 295,21 481.2784 407.9015 295.214 294, 772
"Mean£SD (i = 3).

ANBFS (39 30%), B: AAFS (29 30%), C:L71d= (39

309%), D: L7FF AT+ FFF (B9 30%), E: A7FFAS (29 30%),
F:a7b59d= (38 50%).
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5% Qo

FYol A AAEE FIE HEE AR ol Jov, AP ¥n B
Zare)l WAgol e Fo E APoMe EF I nEH IWAeR
E7telM Az7} £olFd AYFER AAHT AE AFFEF LHFE =S
o] 4% &vi(Zda)dl FAEZAE MYristd ALTERAAAN B UEE
zA St 271AE 1%, 27) GEFE %2 2o Zze FiEz 3
o Zolg At 10¥Z XA HEARY F JRUESZE ZAEIAG. 24E
& % pHel W3lE wazv] 365~3730 % WAzt Aol wet Fx 74
of 2AF o] 7} EA JEld 2R 8Yd 3073149 HHE 73E &
2olE Yt FAS WEEY) 1.07~1.1622 wHE/ AP w JA F
Jbeto] B 8Uo) ARI=T 0] §F F3o] 637%E M RA UEixen, F
9] 30% H7+e FrolA oxalic, tartaric, malic, lactic, acetic, citric, succinic
acide] 7&o] HA&ZHYLH, acetic aciddFL TEZ7] 940.7~1,843.02mg% =
wavt AP wat M3 Frlsle HESY ] 10,372.8~10,740.49mg% 2 H
X8 el $ Zadte Agez velwd. A4, g§: F& 489 234
g o7t Aoy MubHQl el WE ik @Fe Aoz YEyhy. o
o] ATZ #AYE o] 4¢ nFFo] &Nz AN 54HE L  F A
A
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