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SUMMARY

I ritle

Research on Development of the Newly Processed Product with Domestic

Cucumber and Its Industrialization

II. Purpose and Significance of the Study

Asan-si, Baebang-myon in Chungcheong-do is one of major producers of
cucumber, Its p.r'oduction at the area reaches 7,000 ton per year. Farmers
are willing to produce more because production capacity is in surplus, It
is, however, practically impossible, since overproduction brings down
price of cucumber, Therefore, Baebang Farmer’'s Association pl_aned to
develop new processed products using cucumber to create more demand, New
consumption as a raw material of processing food would maintain its price,
and thus farmers may be lucrative, Baebang Farmer’s Association,
especially, was interested in commercialization of traditional cucumber
liquor which has been made and drunken on site at restaurant by dipping
cucumber strips in soju. The association requested Korea Food Research
Institute(KFRI) to develop a commercial cucumber liquor product.

For the development and commercialization of cucumber liquor, however,
it would be necessary to develop the product with unique flavor and taste
of cucumber which has a certain shelf-life, Plant design was required to
build a plant for industrial production, This project could be possible

under the financial support of ARPC,
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III. Scope and Content of the Study

1. Final objective at the end of study

Development of cucumber liquor from domestic cucumber cultivated at

Asan-si, Baebang-myon in Chungcheong-do

2. Scope and Content

1) Selection of cucumber species for processing into cucumber !iquor
and deodorization of raw alcohol

2) Preparation of cucumber liquor by extraction methods: Study on the
effect of alcohol content and pre-treatment of cucumber for better
extraction, and monitqring the quality change during extraction and aging

3) Preparation of cucumber liquor by blending cucumber juice and
alcohol: Determination of optimal ratio of cucumber juice and alcohol and
blending secret

4) Clarification of cucumber liquor by pH wvariation, filtration,
ultrafiltration or centrifugation

5) Determination of blending condition to improve quality of cucumber
liquor and sensory evaluation

6) Quality management and/or improvement through removal or addition
dissolved oxygen, treatment with lipoxigenase, addition of fatty acid,
essential amino acid, natural color, flavor, and other additives to
cucumber liquor

7) Analysis of superoxide-scavenging activity of cucumber

8) Diversification of products related to cucumber 1iquor

9) Analysis of cucumber flavor compounds through trapping, separation,

sniffing test, and identification

—~12 -
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10) Storage test of cucumber liqueur
11) Plant design for the industrial production of cucumber liquor by
estimating production cost, listing machinery and facilities, designing

factory, and drawing flow sheet and layout

IV. Results and Recommendation

1. Selection of cucumber species and deodorization of raw alcohol

Baekdadaki, which is a cucumber species cultivated in Baebang-myon,
had better flavor than chuichung species when they were prepared as juice.
Their juices deteriorated in color and flavor with lowering pH, and
precipitation occurred much at pH 4.5, Odor of raw alcohol could be more
effectively reduced with 0.1%(w/v) activated charcoal after dilution of
rav alcohol to 45%, stirring for 4 hr, standing mixture for 3 days and
filtration, When traditional cucumber liquor prepared by dipping cucumber

strips in soju (224g/L), its alcohol content was down from 25% to 18,5%.

2. Preparation of cucumber liquor by extracting with alcohol

Three forms of cucumber such as quarter-sized pieces, strip-cut
pieces, and juice was extracted using 95%, 50%, 25% and soju(25%) on the
market for 50 days and aged for 140 days at 10C in the dark. Almost all
of total soluble solid and color (analyzed by measuring L, a, b value and
scan pattern) in all cases were extracted from cucumber within 10 days.
Color extraction was more rapid as alcohol content was high, and those of
pieces and strips was ahead of that of juice. Cucumber flavor was better
as alcohol content was low. It deteriorated as extraction time passed.
Fruit and ginseng liquors are normally aged after extraction, Aging of

cucumber liquor, however, was not desirable because flavor and color of

_13_
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the product have deteriorated during aging,

3. Preparation of cucumber liquor by blending cucumber juice and alcohol
Cucumber liquor was made by blending cucumber juice, water, and
alcohol. Palatable formulation was 10% juice, 15% alcohol, and 75% water.
Blending order like addition of water followed by alcohol to cucumber

Juice was better in flavor than the other blending order.

4, Clarification of cucumber liquor
For the clarification of product, pH control, use of higher alcohol
content, filtration, ultrafiltration, and centrifugation were examined.
Among them, it was more effective to remove precipitate using filter (15
um — 1 /m) composed of cellulose, kinselguhr and perlite. Ultrafiltraion
with polysulfone type membrane with MWCO of 20,000 and 2,000 was good,

too.

5. Formulation and sensory evaluation

Blending experiment was tried using the additives permitted in the
Liquor Tax Law of Korea to formulate cucumber liquor. Sensory panel
determined that the most palatable recipe of cucumber liquor was 5%
cucuﬁber Juice, 74,2% water, 1584 raw alcohol, 1% honey, 1%
oligosaccharide, 3% sorbitol, 0,08% citric acid{contain or not), 0.2%
flavor A, 0,2% flavor B, 0.12% flavor C, and 0. 02% natural colorant. When
flavor components were added from outside, 5% juice was more acceptable
than 10% in flavor of final product.

Sensory evaluation on soju on the market, cucumber strips-dipped

soju;, and our product was compared against 45 clients who live at
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Baebang-myon. Our product got higher scores in all indices than the
others, Based on the first year results, a following flow sheet to
pmanufacture cucumber liquor with 15% alcohol was drawn: Raw cucumber —
Washing — Cutting each side of cucumber — Chopping — Pressing — Mixing
cucumber juice, water and raw alcohol — filtration(15 y/m — 0.5 m) [or

ultrafiltration(MWCO 2,000)] — Blending — Sterilization — Bottling

6. Quality management and/or .improvement

Several factors such as dissolved oxygen, lipoxygenase and substrate
related to flavor formation, ultrafiltration, blending order, addition of
flavor were considered to improve or preserve the quality of 15% cucumber
liquor. When the dissolved oxygen in the liquor was changed by sparging
nitrogen or oxygen, oxygen treatment was better in flavor than nitrogen
treatment, Treatment of lipoxygenase, which was added to liquor in 0, 700,
1,400 unit/ml, incubated for 5 hr and removed by ultrafiltration(MW
20,000) followed by stabilization for 2 hr, did not show any positive
effect on flavor. Addition of fatty acids(linolenic acid, linoleic acid),
wvhich are known to be precursors of cucumber flavor and substrates of
lipoxygenase, made flavor poor, and got worse as time passed. Conjugated
hydroperoxide formed by lipid oxidation was not proportional to the
sensory score of cucumber flavor, Ultrafiltration yielded weakly flavored
liquor, Ibut the flavor was maintained longer. Blending of raw alcochol and
additives followed by adding cucumber juice was revealed to give better
flavor by 80% of panel. Another 15 commercial flavors could not give any
notable improvement in flavor. Sowe artificial color was used because
natural one degraded during storage.

Addition of L-Alanine, L-lysine, L-isoleucine and L-asparagine of

_15_
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0.01% did not affect cucumber flavor of the developed liquor, L-leucine
and L-methionine, however, gave some refreshing note to the product, so
they could be considered as new additives for cucumber liquor, Among
L-ascorbic acid iron salt(Ill), L-ascorbic acid sodium salt and L-ascorbic
acid hemicalcium with antioxidative activity, L-ascorbic acid iron salt
(IMI) could stabilize a natural cucumber color a little, but they gave the
product some metallic flavor,

When phosphate, disodium succinate, succinic acid, and monosodium
glutamate(MSG) were added as components to endow the liqueur with good

body, disodium succinate of 0,L002% was superior than the others,

7. Analysis of superoxide-scavenging activity of cucumber
Superoxide-scavenging activity was -analyzed in raw, blanched and
steamed cucumber based on pyrogallol autoxidation assay. Cucumber steamed

for 20 min, was revealed to have that activity, but raw one did not.

8. Diversification of products

Cucumber liquor with 25% alcohol was prepared, Manufacturing process
was as follows: Deodorization of raw alcohol(45%) — Blending(honey 1%,
oligosccharide 1%, disodium succinate 0.002%, sorbitol 3%, stevioside
0.002%) — Addition of cucumber juice in 5% — Adjusting alcohol content
to 25% — Filtration(15 mm — 0.5 gm) — Ultrafiltration (MWCO 20,000) —
Treatment with activated charcoal — Filtration(0.5 ¢m) -— Addition of
flavor and. colorant — Bottling. As products we can enjoy cucumber
characteristics by putting them into commercial soju just before drinking,
preparation of powder, tea-bag, and concentrate were considered. Cucumber

powder was prepared by lyophilization and spray drying of cucumber juice,
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but final ones had some problems such as deterioration of color, flavor
and reabsorption of water, It was difficult to form cucumber powder by
spray drying. Tea-bag produét of cucumber also had such problem as very
low diffusibility of cucumber ingredients into soju. Cucumber concentrate
could be prepared by heating cucumber juice, removing precipitate, and

adding citric acid, sugar, inositol, flavor and color,

9. Analysis of cucumber flavor compounds

To make native cucumber flavor, it was concentrated and analyzed.
Flavor of each cucumber juices containing 0, 15 or 25% alcohol was
concentrated at 20, 0 and -55,7C, and sensory test was done, The flavor
smelled more fresh as alcohol content was low, and beany flavor of
cucumber was the lowest when concentrated at 0'C. Overall flavor, however,
was higher when trapped at 20°C. When juice was heated at 0, 20 and 60C
for 12 hr, 100°C for 20 min, sensory scores was similar between 0 and 20°C
treatment, but cooked odor of vegetables occurred at 60 and 100C,

Flavor of raw cucumber juice was analyzed by gas chromatography and
sniffing test, Separated peak with retention time(RT) of 6.5 showed
somewhat fragrant alcoholic flavor at initial time, grass flavor at middle
and fragrant solvent flavor at end. Some wine flavor with grassy note and
fresh green vegetable flavor were detected at peaks of RT 9.1 and 13.6,
respectively, Peak at 16,4 had somewhat unpleasant odor, Comparison of the
relative amount of each peak according to concentration temperature showed
that peaks at RT 9.4, 11.7 and 16.8 relatively increased, but those at RT
7.8, 9.6, 10.7 and 13.7 decreased as temperature was higher., Peak at RT
29.5 was detected only when concentrated at 0 and 20C.

Cucumber flavor was compared according to alcohol content of cucumber
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Juice, Collected at -55.6C, the flavor of cucumber juice with no alcohol
vas different from that with alcohol. Variation on alcohol content did not
affect flavor profile. Peak at RT 16,7 was higher at cucumber juice with
no alcohol than with 15 and 25% alcohol when flavor was collected at 0C.
Flavor compounds were identified by GC/MS, Identified compounds were
butanal(2-methyl-), 2-pentanone(4-methyl-), 2-pentenal((E)-), -benzene
(methyl-), 1-hexene(3,3-dimethyl-), hexanal, 2-hexenal((E)-), 2-hexenal.
WVhen flavor of cucumber juice with 15% alcohol was concentrated at -55.6
C. ethane(1, 1-diethoxy), butanoic acid(2-methyl-), propane
(1,1-diethoxy-), nonane, hexanoic acid(methyl ester), decane and undecane
etc, were detected additionally as compared to those of raw juice,
Components of commercial artificial flavor used in preparing cucumber
liquor was quite different from those of natural flavor. Hexanal was the
most plentiful component, while hexenal which was major component of raw
cucumber juice was not detected. After heat treatment at 60T,
2-pentanal ((E)-), benzene(methyl-), 1-hexene (3,3-dimethyl-) and hexanal
decreased, but pentanal, butanal(2-methyl-), 2-propanone (4-methyl-),
2-butenal (2-methyl), hexanal and 4-heptanal((Z)-) increased, From this
result, it was assumed that the decreased components might affect pleasant
flavor of _cucumber and the increased one affected unpleasant odor after

heating,

10. Storage test of cucumber liquor

Four kinds of cucumber liquor with 15% alcohol, that is, 0.5 m
filtered and ultrafiltered products{each one has neutral pH and acidic
product), were stored at 25C wunder light and dark condition, No

precipitate was formed for 102 days and change of color was the least in

—-18—
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acidic product which was ultrafiltered and stored under dark condition.
But flavor was maintained better in ultrafiltered neutral product.

Cucumber liquor with 25% alcohol was stored at the same condition
used in liquor factory such as lightening and darkening cycle and
temperature shift from 25C to 50C and vice versa at every 24 hr. As
color disappeared after 60 days, artificial color was used, but there was

no significant formation of precipitate or change of flavor.
11. Plant design for the industrial production of cucumber liquor

For the industrial production of cucumber liquor, production cost was

estimated, required machinery and facilities were listed, and flow sheet

and layout "were drawn.

-19-
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o 8, @ g AL 4 A& JlEs Aol B WAR WS WY
4 olE Jlg sde] Wesich VM 2019 V)5 BN ZAllY Q20]Fe
PAE ZAST 20] VAP tigt EYE Fotod VAWE oY 203 )
o] 7128 oleste o] Wasich 12T AETY MY A2 He &
2 71A, M), FAE, dulY 74 5 2HAVAYAY zdo] WRY vl
Va7l BNE Y Y sol & AAE +4stA Hooh

A2 A Az 9 Uy

1L A &

Lo)Fe] AHzFH #3l Yoyt Yrichr| & ¥R Y 2ole HEY 7}
A RoA FstAR, FHL cfRFRFBuiF Y AN FUsIR e ¢F
Yol 95%3ith. VTS Sigmarl, 7|e} AFHINES (F)F49 AEFE ol&
sfodth. Lipoxygenase, linoleic acid, linolenic acid, L-alanine, L-lysine,
L-isoleucine, L-asparagine, L-leucine, L-methionine, L-phenylalanine,
L-threonine, L-valine, L-tryptophan, L-arginine, L-cysteine, L-histidine,
L-ascorbic acid iron salt(Ill), L-ascorbic acid sodium salt, L-ascorbic
acid  hemicalcium  SigmaAl, disodium  succinate, monosodium
glutamate(MSG), sodium tripolyphosphate®?} sodium phosphate(monobasic),
succinic acide Junsei (Y E)A} AHES o] &3¢t e|x 19%2] Qo|8kz} 4
FY Hae FuUY UV, ASYE, Y, A, F9 28 5 AHE
& o|&3}slth.  Superoxide®] AAE FFPol ol&EHE  pyrogallol,
diethylenetriamine pentaacetic acid(DTPA), Trizma base, cacodylic acid:=

Signa} A Fol Tt
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A dqrh. 2o] &L AUF% A7) (Rotavapor, Deutch)E o]&8lo] 60T
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u}l, Conjugated hydrogenperoxide &+
Conjugated hydroperoxidet: 234nmollA ER=F 3 sigic)

dh, 2 A4kEle] o] &

1) Lipoxygenase ¥7}e]

 Lipoxygenase(linoleate: ‘oxygen oxidoreductase: EC1.13.11.12 from
soybean)& Q.90]3Fof 0, 700, 1,400 unit/mlE {71 F 5 A7t F 25THlA4
stirring A|7|AA whgAIZ T}, £x13 20,0008 ¥elodzutog HAE A
AY Fol 2 AT H G2 AN ohE BEHALE AAIsalct

2) A At 13

-Linolenic acid®} linoleic acid Z} 50mgS 10ml ethanololl ¥7I¥t ¥ &
10 ol & 7131l 1%} NaOH -£4& 2-3 g Hoj= v 80 nld] EEE FM4
Atk 2 thE AR HC1E ol&3to pHE 5.72 2R ¥ 100 g2 20l& 3
713, 2 &7t blending¥} T A-2olq WX|3tAA el MEE 2AlSIACT.

3) oM E U =
o] HEFNRE 0.5 m AAYeT A}E Fof acetoned HF 50% FEL
2 MAM3] Wity AAEe] HAHL =32t ol & Whatman No.2 o2
oz}, A2ARSI olHE EUg RAIACE oA 2)9 B2 WHeE =
A Godol Ariste] 25TolA AAIA WA Foll ¥ HHE AL
t}.

AL 2018 758 €4

20]9 superoxide MHASEL ZRAI}7 813t 20]& ML), blanching,
steaming ¥ Thg 2tzte] & Y& FHIBIEL 0.5 mE oj2Ugt & FMof o]
4319}, 0] blanching <Lo|2& =z}z} 60, 80, 100Te & <ollA,
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steaning 57| & ©]§3t A|ZHE AAlstdch

Z} Ae|#e superoxide AH|A%Z pyrogallol A}F4t¥H oz FHAM3YE=
dl, 2 oM DTPAE ¥835}= 100 oM Tris-cacodylic acid #&(pH 8.20) 0.5
ml, 20|& 0.4 nlE o|Fof2 EHEo| 2 mM2] pyrogallol £(10 aM HClj
=) 0.1 o1& FF3t] AWURE thE, 420 noollA] 7] 1E F¢Y FR= 4
HE ZAsle] £A35lch Superoxide MAF L FHE WY LLYEE X
Algtgden tjx2Fe o|FUA FRTE ol &3lch
Superoxide#] A ¥(%)

clz7e] FRE W — oolF Wi FET WK o0
=7 BRE W3 ‘

oh WYL £
1) 2E, F Yol HE P19 =Y
E 13} 2& 220lA 2018 Tyttt

HE 1. Q0|82 xAZA

LRo|FAR
& k(%) o |15 | a5
E{I%E_( C)
20 Ol @ |3
0 @ ® | ®
-55.7 @ ® | O

20ColM EAS= B¢ 2 A& 500 ol g AFHHINE ol &3t ¥ 40
oA “HUAIY thE 20CTE FAH H47]o] EYsiglct. 0C R -55.7TY

T
A9E ¥H4r1e] 28 ZJ] cooling circulatore] B3 dLe YAU
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methanol o] dry ice§ 75l LEE | AF|HA & 23}

20]9] BII¥E 2M& 9ISt 7 Mel2Eel ci3ted gas chromatography
(GC)P-& ol-g3tnem 7 Ze2jd ¥of ciste] sniffing testd sl 2
peak?] 3ol HJE& Attt £4& 2% ¥4 LS dynamic headspace
o] w}z} Purge and Trap systemql Tekmar LSC 2000 (Tekmer, U.S.A., ¥ 1)&
AHg-3tgich Q0|8 M 2% A& 5 g A& (55mm 0D x 120mm)ol 2]3}od
Tekmar LSC 20000]] o] AUAIIAZ purgingA| AN I ZEE F235183 oln)
mount, bottom, valve ¥ line % I7—l’ &2 2T& 100CE2 1Asdoen
stand-by temperature§ 307C ©|3l&2 3}gitt A4 purging2 40CE §2|¥H 4]
8ol 30 psi®] A4LE 100 nl/wing] & €02 527 A3} 60-80 meshe]
tenax GC(polymer of 2,6-diphenyl-p-phenyl oxide)7} 2% J2F2H(12” x 1/8

T2 AAsI] #13A dry
purgingg 30 3 AAISIgith, F2H ¥rIPEE LA N FHue
50CE ou]7tdsta 180ColA 3 £ 7k ®2h& AA|8lgich Purgingo] &
E¥ F trap URof Holole ulFH EW& AA%I A3l 250ToHN 30 &
3t conditioning AlZith EXF FU HEEY TR JeAde LA flste
AR7 FUE MAYE &3] MY F 120C A=l 2 A% FE A=
MA o BIIEE0] ULE BEHLER AP F AEsigcth. Dynamic
headspace] 08 F&H 20]9 ¥I|YE2 E 298] ZUofA GCE o] &3l £
SLi-1=

o] AT e HE dwla= ¢ HEJE Z2EH response(area
count) & XHF27](HP3396A, Hewlett-Packard, U.S.A. )8 ZF&}o] peak HH
o] Az 2 vepulch

Sniffing test®] Z-%& 3 Wol GColM Zzt Felgo] L2 peak
retention timeollA] GC2] detector&}i= T}E wigko g Zalof 22|50 Uo s

” stainless steel)o] 37|42 F2r 3 o] F
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39 sniffing® detectoro] IAE 7irlo] tiz w2 o] 2 E4E& 7lesid
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X 2. GCE o] 8% ¥732Y 24 =3

Instrument
Column

Oven Temperature

Injection Temperature
Detector Temperature
Detector

Carrier Gas

Split ratio

Make-ub gas

Head pressure

Hewlett-Packard 5890
DB-5 fused silica capillary column
(60m x 0,32mm I,D.)

30°C(3min) 220°C(10min)

2°C/nin
180°C

250°C
FID

1.2mf¢ He/min
1:20

‘He, 25ml/min

12. 5psi

3) ¥4 53

Dynamic headspace®] 28 XA}t

718 EE& TR fl8le]  gas

chromatography mass spectrometer(GC/MS)& o]|&3lgitl. GColM MSE A|RF
=q8}7] 18} interface €E& 200CE shd3 ojml AR5l MSe) 22 22
S ¥ 33} Yoton retention time(RT)o} whe} GC2} MS chromatogram 442 &

714% peakE 2zt FEslgdch

871880 5L Wileynbs libraryg]

spectrun2} B]aL3lo] 40% o]Ate) quantityd Zte HELE ZAP3sch

NEEX UM 201S 0188 ME22 IISHS2 iy & &3
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Instrument Concept Il (Kratos Analytical, Manchester, UK)
Setup Source
Electron voltage 70 eV
Resolution 1,000
Setup scan
Mass range 50 - 300 m/e
Scan seed 1 sec/decade
Data handling system
Computer system Sun operating system Ver. 3,60
Library Wileynbs (National Bureau of Standard,

Washington D.C.)

A A% 3 BUHsY 24
A 3 BUNNY AE2A AT, ABE, B, R WUE Ak,
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1. 980 ot =t
7}, Q0] dalge] A3

SeaLtetol A 1995 WA} SEH EFE < 1004 RN I FFEY
A o chshae 2AHE ulzh gle AFolth ARE IFuie T ciEAH
ZE3Alo]M UnjEle E5S 29 o3t Zrh

B 4. FUTE R|FF

w4 Re Rétp fatE Re Rt

2o|3hf-L20] = % | e4ddcichrieo] b, A1
A Etictr] 2o] ?E | 3dUdFL0] = 5
ths P Rnjicj o] & % | AFL0l *E )
Heatg 2o 5 ! Aol H ol = 1
Eetotr] 2o @5 | F¥AFL0 = 0y
EFsyrictriee]  wby ¥ || gricts] ol nha(elg)
B3AgL0l 5 k! AR eo] =5 kL
Supycictz] o] vbY % | e3dycichr| o] by =1
AZAF 0] @& Wy ey F Lol 5 o
FdFH 0] 5 % | aqumgol PUTEVE S 1
£533 20l & 0% She

2ol AA FAALL WAAZ UslojAed, AFelH FEHI e 2
o)fe] thEE e Ax|sHe ik AR FAHA|DL WAAE Al £%
Auig 2 glch wrichleh A3 Wzl HEY £87] glol dF YUHI ol
Ak, 7|BE7} 44 Ucithrls 22 FRAYE FHLE FlA THE7HA,
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B2 U, g, ARE Fol 4y WA GRAYE FHLE A
Ho Adajujgoe Auign gled, £ A/EE % Aol g AL
giA glch Wrichle ¥ -6l dlofA tix FEHE F 7IZEIL £
slo] ol2RE AUF, 2017 T YE2 o|§H fton, tiL §o| |
ehsia Mol AR A FE FHoA Azsly JH3Ee = A& B
AHES A8 F22 ol &H 2 ok VA BHoNE7|eAtd FAd ¢ vl
Wedolde, Wrichrhe At Qe AdRelth 71¥43t 4atxY 84
& 2aslo] Writh|E 0|A&F YEEY o]&E HIAY dFR7
ol Wcici7l ot ¥ & ol &% vl AEE +B3Hch

=

. RAL FRol tidt =AL

Hqa) AlFolM FEED U FARR(ARE, HEF, dEF Tl o
3 =a} A3 2B ¢ e A A15, A=15& 15%, el HEn
o}, Aelzloh= 12%, ZAY2l Az, HE, nmlE YLt 1% 7|&2 £FFol
H3jME ¢F Pako] W FFojth AR UEE AR HE, AzF &3
22 1,584kl ). 2o1F2 A Zo oA o] 2L FAFF(EF 2|72 3
IH)Y 4F ¥y, AMRYES HR3}Hct

th 20158 B4 24 |

QolEel 7HHA & pHoll W WUHE ZalstATh 201F pHE 6.8
o], F@4tg o|&slo] pHE 5.0, 4.5, 4.0, 3.5 3.022 ZAY Fo A,
N, o] H3E ZAKE Az ALl 3U AW F oH 45004 SR we 3
Ho] WAEROD], pHr} WSS 7z e oyt Astdch ok Q0/&
o] g8} AHEAEL 2 ZAe] BRI € Rez AL

gf. 0] YUEY IF
Q0]Fe] HzA ¢AHo| FUI FEAUL 20| YEE FFI] AT W
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gog HBE 0o] HHAI} AZAEE ZAIUCL 201FE 60TH W
a5l J|& 4 ‘Brix2%E 57 BrivihAl £ $FEE ZMY Fol 2% F
Mol M7 A9 Mawold 17 Umal gotou}, B 4 2olx WAzt
LA o]Ze S&E YEET olgsts AL WA R 2oz urith @
W 60CoM AZAE MZAGE Mate] s, Colfo] vhukd 2o|Fe)
AZYEEA o] §3}r]7} Tt BYHACt

o, £33 @4

HE AN 23 28 FAHNE AAI &g Yoz Wgwiz B
oz} MY ulza) Botth UEDY FE FHE 45, 60, 75, 9% T4E
ZAY Fo] AT 0.1%(v/v) BIISIR 44T 5 wiE S22 AW Fof
3Q $¢ AxAZTE 22 sl BV AAY ol BF 2%E 3
sto] LAY EE A A3 4557} thh ¢ Ao ulelych ¥dvte] @
LW HNEE 2AS o 0.1% olAolME & Xol7t gle Aoz Yehkt
ol &=A& 10, 15 18, 20, 23, 25%= ZAE Fol ztzhg i
20,000)A17 2loiztg X Y Z wEo 27y FFHE vlasd S
Saolq Vel ol FAN7 BTl ABE Rod, VA3E 23
MNA Yoz AR Yorh

2. Aol g 2ojF 2 A2
7t AR ¢ ¥¥e 24

ZFRE ol &3l QolF WA Y 2AS A oA, 4 7
2 273 SolM 201UE Mol aFol Yol HE Ffol YUHLE LFolA
20] BHY AMY o] Un, & AT LAt Hte] dA o],
ole) g FE E2Al o] el o3 LojAFE HMEY F 2 AU
g2 yare BAY A (224g/1, FHAPA REF AZA AT A 20¥
al) o5%e] 437} 18.5%7F Hol Ao 6.5%7F WA &S ¢ 4 AUAR o]Ze]
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u

gol eslAE 4UFY SUT AUtk 2ADE AV Ye AAF
of ThRt ZAeh AUAINE Bastel 201FY AZA U HEF ABY B
¥ato] 15w HEF shaich.

L 20]9 & 5

AEA AFEY 4Z $=F Yoliy] #Iste wcichrlg} A& o] &3l
Ztzt &E e 25%, 40%, 60%, 95%2) 3 1Lo] Lo]xf 500g& ¢F, 2eln
AN F280) 71202 ¥ 52} e RANA 33l A, 3, B©E o ¥
g | FUN wHsidch 2 A3 Y2 AR dolNE 4F Yol S
F8 FM2 F&o] FEHon o MY spectrophotometer scanning
A} 22249 spectrunz} KA Fel& UERAL(DYE 2) ¢F o] WS
T w4 BAZo] Wol dol gt 1YER UF o] & w L0
Mol F&o] wlEL ¢ 4 9k ez Y FFL AHESHE A7 f
AstA velxted, Qolfago] &&4+& Ak e BE Ffol oA
dF Uzko] ST & WAL Ee7t w2 vehy & Eol ARt 2
o] ol slojA 2 Fell ulste] Wrict)

®5 Hy&zd
YIS BN LIS Y_VIE 0l 2. AA FEFIINE 2017
25% 500g/L 500g/L
40% 800g/L 500g/L
60% 1,200g/L 500g/L
95% 1,900g/L ' 500g/L

7127t $48 2o urixton] Mzt e ¢F ¥kl W2 F¢7t d

F4SAT Q0] ol W4T Yol o AMeh ol2A 2ol Vg 9l
AE 42 55 25971 JARoo, Mae 2 L VAL wE AAF )
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A dE g0l £2 B9/t Rl 2039 HF <&F Uo] 15971 §
E& HEA], Bol iy 7[ZEE CE YT UPY &AL EE, 5% o
23519l E wolE 52 222 UEiKITHE 6).

¥6 e ¢F gl Yol iy 712x x4}

M 15 25 40 60
0 6.5£1.4°| 6.1%l.4| 5311 | 4.3%0.9
1 6.8£0.9 | 6.3%1.3 | 52+1.9 | 4.3%1.6
3 6.6£1.3 | 56%1.6 | 4.4%1.6| 3.4%1.4
7 7.7£0.5 | 6.240.8 | 5.1%1.7 | 3.9%1.6

454 A4t 2EHAL 1, 0lS vy 3, 2F Jmch 5, BFolch: 7,23
Fch: 9, uig FT}
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th {8 AHe, 4T Yol w1 ¥ - 54 54

R0lF 1/4 L2 g TLo|, A2 M 20|, 2FY 371x] Yel2 A
AMelste 95%, 50%, 25% FF W Ak AF(25%)F ol&3l] 50 d F 10T
daolM FEAIEAY FIPE YR 7), ME(L, a, b, F 8), spectrun
(350-700no, 1% 2)o] WEE ZAlslgich Zela A& ¥ 0.5 m e
of2}stol UAEZ AAY v} T ZAoM 140 47 44N ¥ M=, 2

AE, ¥, spectrum, 7|TEE ZAStit}

&K Y)

10 20 30 40 50
FUP(%) o] Az

I 1/4% 49.73 | 49.32 | 49.31 | 49.26 | 49.43
95 2) 49.39 | 49.29 | 49.48 | 49.31 | 49.38
=1 49.34 | 49.41 | 49.61 | 49.40 | 49.49
1/4% 49.67 | 49.59 | 49.60 | 49.55 | 49.59
50 ) 49.60 | 49,57 | 49.65 | 49.54 | 49.58
% 49.53 | 49.62 | 49.77 | 49.64 | 49.67
1/4% 49.78 | 49.76 | 49.77 | 49.73 | 49.77
25 2) 49.80 | 49.75 | 49.73 | 49.75 | 49.77
& 49.90 | 49.85 | 49.86 | 49.81 | 49.80
1/4% 49.73 | 49.64 | 52.36 | 49.61 | 49.63
(Alqiztﬁﬁ 2) 49.74 | 49.68 | 49.77 | 49.65 | 49.72
& 49.77 | 49.74 | 49.76 | 49.64 | 49.71

F2HE YV A2 104 o ¥R 50U AR AY s g,
2t AN Aol R Aol E YUR 10 L olufe] A2 RE TYRo]
239 202 wurigch of AT alfel Mot AAEB P Fol7l s
AL F& o1 g3tA UL BLoE AgHelE UEHE YR Yol T Y
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& F2 U4t Ao elyth

Qo] M&Alo] W77 9 AN, ¢B ¥Po wE Mz UHE Ay
E Az (£ 8), 52 Uehis L2 95% FHL2 A& 713 wiEA "ol
A 2 ¢ 4 Agdon, 25% U 2L ¢4F gy A £FE o| &Y HE
Al BE MelFold §Aa Afolst glo] 4E §Pol £&FEH PR ¥
z= MA7L o] 223HE ¢ 4 ot] Redness& UEhds aghe] ZFE +
o) 248 AL, -3to] 248 =4S Ueiled, RE Aol =4S
Uehon, 1 3T o4F gFo] £4F A ek 95xe) B3¢ 10 &
o] Foll= kel Wt AL gl Ao Hol 10 4 ojuiel] AY BE M4AFI
229 Aoz uiglggict. den UF Yol WE+F 50 U7tA] T4 U
o Ws} ASHE Ao Ueigch 3 2018 NelPE F 1/4%F, A, F
o "2l e FHCHe 1/4Fo|L} 28] #$7t Mao F&o] 3 He o=
UIElstth. Yellowness& UERAE btel A-$E& +3lol & =7t Mg, -l
222 BNg Uehled, 42 o] ¥S4F U ML FEHo] YUile
W, Z7le] chitd F&EE Aoz Usika, T ¢F HE2 UEA 145
2} 2jolld FHETh tha e S Uehuch A4l B4E dotRI] #3
spectrung Ml@sl £ Az 2), A YE ¥Pol ¥SFF E=YH
spectruno] fAbsteich. |

A2Hog wA Mae F2& UZF Yo ¥S4E, FRUHE Folu
e Hepst wiE Rog Ueigon 10 A oluje] $&HE A2 Ueiylch
o] Emold HE, YoHE AIURKo| YT Yto] He4+E 43T,
£t 2&7\ 0] BES4E 4314t 2B oYL Mo F&3 Yo
NEE= AE Attsle AHE Uehch -

gutyoz AEFY Hz2E= AE F $4o] HuErh §4 Fol ek
mete] x4z AEE 28 Az E 83 Yoith 9% AEz=AY HE L,
a, b 3t BE A& 7)o vj3]  ao]7} gl ot BAHLZE B Ado]
ol Uz me gZAAEY Mg vehjlch Ju MEE S F&o] @
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o] o]Fo]F A& 50 ol wisE Lt aghd tha F7}, b vhA FA3)
HOT Mo}, ML A i3t Alrte] 7astn FMo] Uehts O Hof
Aok 4B 50ve) WEZANE 44 Fol LS FABN, a, bitel Fol=
L 202 Hol, ko] Zasto] Falo] Urhie, w3 AME 3N Zos
St AWE Hol 95xe] FPHTIE olsiA T ZAE WAl Uehueh @&
2 25% w A3 222 AZ AL LS @ Aol glout aghe AolAI, b
e Tha Z7kSte 20E Mol mM3 wetuel Sado| the Uelyrh ¥,
g2 gyo] gom 3 A ANATAE Aoz} At T, Az
oy BE HelPs S4Fe) Majol Q7R =N AQS Rt A
2 27)0] Yehte 2o] 589 444 Bxols AA njAx Rsje Rz
ettt AAE A g5xoll A M 50%, 25%ol M vlsFEd, 174 HoE
AE A2 27t B ol 8 ASol s AAZo] WA Arh, 44 Fo wo|
o) WnE ZAY A3}, 9% ASE 189 AmiA A uhed, 50w 7
or 7y uhzal, 25%e] e Qolxdo] el ukgalst UM RE Aelol
M 71E8 AR SolBte Azl © A stk olatel ZATHH, 2o
3y, Ax 53 e 71Re 2a: AzdEes v 2729 1& -4
Kol HeMs o8ld 209 UMY o] FAHE 2FHEF Az e 2

L2 UEtkith

3. 20|FE ol&Y F/Y Az
7t 3 Adog A oF ¥gy B3

& - 430 2Rt 20]F 2 A2} ol UAZ HEF A el
Q0|8 o]g3ld FFE AR 2 FAL RASe Jlge]l WAsA Hlch
Zago) o)A 955 3 200 Lol HL 170 Kgol$e) VEYEI} Wy
uh, 15%2) 3% 200 Lo} A9 o 26.8 Kg o]4e] d&s} Wasich 2o] 100
Kgoll Al oF 75 Lo] 2AF A @& + UODZ 15% 3 200 Lol 20|FLR

24 oF 20 LolAlE A7tsjo Btk & A H3 7RO 9.1% oAt ¥}
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gesich AAZ 20|FE F7ISlY L0|FE Azt AUoA A A
e ZABIRAL FHYPol HFHE 1571 HEF 5, 10, 15, 20%2] L0|F
& AIIE Fof |, Mo HEHE ZARF A3} 10 YIIRE B 454 U
Efston], ®ifo] ywtom 3} Mo| thh osta, o] o yod 0¥y
YFH7L Ah2 o) Fx]|A] o} 71X do] WA= Reg FriEAdch

o H3 o) whge A%

95% £} Q0|FE ol &3l 1% FRFE A =zsl7] fl3] FE3 Q0]
& BATE e BF 2 A MR JTEA ot Aol RYch
L0]Fo FEE AR Ul BA+E H/sle B¢ 44401 3 AEHa,
BAEY o felstd et Fule tis "ol Qo|Fol FA+E A
AL FBE WSl H7I¥te B AAde]l osta, FAEo| 1F HA Fe
7t & HAle dskey BoleA tha £330k 2 FRY AR AdoiMe

2 WU E ol&sidlc

4, 2o]F¢ 33
7h A HAE 84

HEF A2A LA BAES AASH] fst] RFES nje] F44
A TEI7t A& 317] 913 pHel 4F o] WG ol &3l Lo|Fo 7
AxtE Arlste] pHE 4.52 S iy FAEo] B4HA &el7t 48
U ol ZH 3 tEo] o] vhlx AAR Az2FFo =ddtrle ZHsch
23 BE 4T FES w9 AL wE2A fxdle e H8Y $& ¢
HAEY Telol Solgert o] AL ¢lof FA Rtdrt

L A3 AEEY AA
Y BAES AHASH] 218td, cellulose, kieselguhr, perlited] &
YEE 748 A»RAE ol&3ldi=t o ZF 7] 15m AAAZ Ry
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Fol 0.5m2 ajodshe Zo] oA go] wolth AFY FX=E F7MII
3, B4 o] 48E & 4+ Yt TaY AL wiHSs] AN Voo T
AR 2,0002F 20,0009 EAMEA PeojzputE o] &Y UAE AAE +
gajoitt. |, QA Eelol oy HAE A FAol |AIA] X3 VHe
o] #2]7} ot

5 Zujujghule] AP 9l V= 24}
7b. Zojuigu] e A3

gzl eolFe FAMYY"' ™ BERJZos & u, ARTUolU YA ¥
F2o 713 Jizicin BHE B2 (HA) oY FFHol iy ¥FLS ¢S) ol
7Eslel ML 4 Qe 2R BR(YE, AR, $E, 2y, HL, JEHY
2%, 9} 52 ZASIEA BSAAE AASe ol E @ ulEE Pl
th AJAEL 20]&3 33, FAS7 MU LY(Lo]F 10(V/V)S HASIL
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X 25 0ColA E-H 8o thyt sniffing test

Peak Retention
Number | Time(min) Flavor
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I 26, GC/MSol o3l #UR Qo] BIZE

Peak | Retention
Area % Compound
number time

1 5.75 19.19 uncertain

6. 26 4,11 uncertain
3 6.70 7.81 uncertain
4 7.51 0. 66 uncertain
5 7.72 6.30 Butanal, 2-methyl-
6 8.99 0.80 2-Pentanone, 4-methyl-
7 9.63 2.59 2-Pentenal, (E)-
8 9.85 2.19 Benzene, methyl-
9 10.85 3.09 1-Hexene, 3,3-dimethyl-
10 11.29 21.55 Hexanal
11 13.78 0.66 2-Hexenal, (E)-
12 14.16 31.06 2-Hexenal

U dIF L UYRY L0|F o2 HE UeE g XA $le 15% ¢
B 20]FS -55.6ColM AT ¥E ol &3t 2 A3} I8 188 2
22| peak7} dolzon F 273} @S HESol FA=HAEH ¢Eol W=
_Q.Ol-éoi] "] 3} ethane(1, I'-diethoxy), butanoic acid(2-methyl-),

E= 3
=
2
Lo

propang(l,l-diethoxy-), nonane, hexanoic acid(methyl ester), decane,
undecane 5] 2712 ¥sodr).
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X 27. GC/MSof &)3) HAH Qo] 3}/|AHE(-55.6TC, 15% YF)

Peak | Retention
. Area % Compound
number time
1 5.88 1.88 uncertain
2 6.30 1.03 uncertain
3 7.90 4,13 Butanal, 2-methyl-
4 8.75 26.56 Ethane, 1, 1-diethoxy
5 9.17 17.92 Ethane, 1,1-diethoxy
6 9.67 2.80 2-Pentenal, (E)-
7 10. 46 1.49 Butanoic acid, 2-methyl-, methyl e
8 11.38 18.63 Hexanal
9 12.09 1.47 Propane, 1, 1-diethoxy-
10 14,11 11.80 2-Hexenal
11 16. 36 3.12 Bicyclo(4.2.0]octa-1, 3,5-triene
12 16. 88 2.07 Nonane
13 18.58 2.27 Hexanoic acid, methyl ester
14 23.82 2.73 Decane
15 31.33 2.10 * Undecane

2017 MzA ALIAY AFYE BN F3N2Y 19, E 28) W
fabe 7 AR ZAolM YR Aol A8 ¥ 4 AEwl hexanale) ¢
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F 28. GC/MSoll 23] l¥ Qo] &7 E(UEY)

Peak [Retention

A Area % Compound
nunber| time :

1 6.86 2.90 uncertain

2 7.56 4.04 Bezene

3 8.03 1.14 N, N-Dimethyl-propylamine.’

4 8.74 3.09 Ethane, 1,1-diethoxy

5 10.13 6.76 Benzene, methyl

6 11.92 43.16 Hexanal

7 12:29 0.14 Hexanal

8 14.55 3.61 | Benzene, ethyl-

9 15.03 8.34 Benzene, 1, 3-dimethyl-

10 15.63 |- 0.52 1-Butanol, 3-methyl-, acetate

11 16.40 9.96 3-Heptanone, 2-methyl-

12 17.03 2.04 Pentanoic acid, ethyl ester

13 18.59 2.85 . Heptane, 3-methyl-

14 21.01 0.59 Benzene, 1-ethyl-4-methyl-

15 21.76 0.20 Nonane; 3-methy! -

16 22,88 0.61 2-Heptenal, (E)-

17 23.21 0.55 beta-Myrcene

18 23.88 2.60 |- Decane

19 25,58 0.14 Benzene, 1-methyl-4-(1-methylethyl)-

dxelol 23tei’ o] Y o) ow Y PR Eo| VAR RIS 4
3l dejo] ulE 2} M7 BIETEE FFsHAch. 2 FAE Z Az
Foll thslx BAHuIZ zAlg A2t 3 20004 ¥ 4 dRo] W YR A
o7} USE ¢ + AAr) 60T FAz|Alole ol 1, 2, 3H peak X 8Y
(2-pentanal, (E)-), 9¥(benzene, methyl-), lOﬂ(l-héxene, 3, 3-dimethyl),
12¥ (hexenal) So] ztastelth. 2au 4(pentanal), 5(butanal, 2-methyl-),
6(2-propanone, 4-methyl-), 7(2-butenal, 2-methyl ), 11(hexanal ),
13(4-heptanal, (2)-) §& Z715Hch. VA2 2ze] HEo| oW YroT
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ok 714 R du] 34 248

375ml§-82] Qo]FE 600BPM: £ 08 AAMSI= AL J1AY o Yoy
A= F 33, 34, 352} g}
X 33. Line bottling equipment
ITEM. NO COMMODITY & DESCRIPTION Q‘TY | U/PRICE [ AMOUNT
1. BULK DEPALLETIZER 14]
MODEL : SMPDL - 1800
2.° | UN-CASER 14
MODEL : SUC - 600
3, DECAPPER 14)
MODEL : SDC - 1800
4, BOTTLE WASHER 14
MODEL : SRA - 600
5. EB.1 (£Y4F) 14
MODEL : KBI 2424 (KIRIN)
6. FILLER & P,P CAPPER (WITH CAP SOTER) | 14
MODEL : SFC - 7218
7. CAP LOADER 14]
MODEL : SCL - 600
8. LABELLER (£=Q&) 14)
DATE CODER (4-¢JZ) 14
10. | WRAP AROUND CASER 14
MODEL : SWCC - 30C
11. | PALLETIZER 14)
MODEL : SPA - 1800
12. | BANDING M/C 14
MODEL : SBM - 600
13. - | PALLET CONVEYOR 14]
MODEL : SPC - 1000
14. | BOTTLE CONVEYOR(ALL STAINLESS STEEL) | 14)
MODEL : SBC.- 1000
15. | CASE CONVEYOR 14
MODEL : SCC -1000
16. | CONVEYOR ®¥Z ¢ E3x] 3 #4du)| 14
TOTAL '
-102 -
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¥ 34, Line process equipment

ITEM, NO COMMODITY & DESCRIPTION Q'TY |U/PRICE | AMOUNT
1. 1A STORAGE TANK SYSTEM 1 SET
% CAPACITY : 100, 000L
2. 3] F 2 R SYSTEM 1 SET
% CAPACITY : 100, 000L
3. |4 =)= SYSTEM 1 SET
AT § 100, 000L
4, AAZ AR SYSTEM 1 SET
% CAPACITY 100, 000L |
HAE A2 SYSTEM 1 SET
% CAPACITY : 100, 000L
6. i& ll R/Q_SYSTEM 1 SET
% CAPACITY : 165, 000/day
7. o 2}7] SYSTEM 3 SET
8. SANITARY PIPING & PUMP 1 LOT
AUTOMATIC VALVE 1 LOT
10, C.1.P SYSTEM 1 LOT
TOTAL
H 35, Electric control works
ITEM. NO| COMMODITY & DESCRIPTION | Q'TY |U/PRICE 2977
1, CONTROL SYSTEM 1 LOT INDUSTRIAL COMPUTER
2. CONTROL PANEL 1 LOT MCC, LV, CONTROL LOCAL
3. UPSING 1 LOT 30 MIN, 5 KVA
4, INSTRUMENT 1 LOT LEVEL, TEMP &
TOTAL
—-103 -
A01R07/07 104382 X
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. 3% AYAY
1) 33 3%
£ 3. QolF ik AT FAE

& = 3y g(gre): d)| v 2
1. Engineering Fee
NN R2A R 7| 2AEA 95, 500
(Site Survey & Basic Design)
2)8M AL gl AAAEA 335, 500

(Detail Design & Documentation)

2. Equipment & Construction

1)Bottling equipment 3,642, 000
2)Process equipment 3,745, 500
3)Electric Control & Automation 755, 500

3.4, &, AeA 155,000
4. ¥APe)(Site Control) 150, 000
g A 8, 879, 000

2) A4YR - AN At ¥ 15704

E 37. 2384 6 L2277

1. Engineering Period

-Site survey & Basic Design 2 hd
-Detail Design & Documentation 4 Y

2. Equipment Fabrication 4-5714.
-Test Run 171

3. Installation (4X], A|®&) 3

4. Test Run (A]23A) 20y

5. Production (A34}) D+ 15 7id

-104 -
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