19603248 G1093-0673

H o1 AAE ZENE

Cﬁj(}- EﬂA—i 3 L] oy
EATS o
v. |

oy
EEAAFL HZET|E T
Development of Mixed Vegetable Juice from Clean
Vegetables Harvested at Daikwanryong

-
b

A e TR o
o N / T b
] = i £
. 3

ol



)
0

Az7le ALET” FA 9

bashed

=

1AdE RaAME A

1995. 12. 19

A
o,

o
1 F
A
PR

!

Eaibk R

o

4

B!

4

B

el

?;

B

<R

~

BEd+/1E3

®

or

dEdTAdA






Y AaFs Azxrle AgdT

L a7MEy 53 2 F84

ORFRE BT NBVBHEAIFTZEY AdE YA A7 A4
I UF

:1m

ool gL F HEAHA HAAFLZ o] NgA AiHE AL
of e Auxe M3=Ert L2 HY

oey, AR AL AP met AFo] 32

o047l ZY¥dqAME R AA 959 "ol olver Erod A
Adsa Fes 2F

oa#iA F 2L YA MHALE o]&F JNFHEF 53 Aaw Y
F=o 7hEE T AdFL FEEL FH

THSFAE JMEZEEC] g8 E4E FEIriReR 2 5 2%

S FA Y 2o A5 2T ddF FF AL A

A P EF7HEol =Hol FHFARAA Algse FFN2rE

HAd ol FAE AH st dFNEE FASA HAE

o

3]
flo



1. AAde] g 2 ¥He

sy 13 A AaE €82 3 EFAaF2Y NG

gesl

oML RBIUHE BN E F 2F VU ANFR AL 1B
EER P IRE
o7BTH 4% F WU Ay A% AR 23 2

NE
o
o
e

7€ W
ozulujgu] AA, 7] AAF A= € ARFFH JEE v
ocAZZAHES JIAMAE A L LA A

IV. a7 EZ2 9@ 8o #3 719

Ly

L
2

1. 98

AaFLs 2HAqA qdEs vERle] Fgd2z2 d4FHo 3l
7l dEA 7€ ABEHIL e ALFLe YEE UE 2A AMSHI
Ae FAE 13FY vFIEHAE F d¥EY A% C(E 1E High
performance liquid chromatograph® ¢ &3, ZE § v 13F(E
2)&Inductively coupled plasma-atomic emission spectrometersS ©]-23}

—4—



o 243t olF ARE MUAFe] ¥d3 € b HAXER #8Y

Yolth, 2a2g ZAFTI YE FIE F AAFH A=ntwd €%
At ot o= FEAME F3] FHFo] @i

e AGgA AaEe AL/ F5EF B REES AR
Aaere] gL A9 5 EF F, 22, uF, 7, AR, 4430 98
2 nHESAT. ddst 229 stFe] vRAT A eluA L
7] dEd AAs}Hn 53] degde SR ol o F=9f s
%’a‘r*@ F A& Aoz moEo] AASNHY B e F22AH ¥
uj7b wf s ek AAEAIES FuiE AAES] oEE =T Hel dout
#ol =g Az JtFo HF F4 FAEE YEE F4E AZEY
AE AA d2IHE 2F 5 W] dE AFFHAG.

2= 478 A& nHEste 22, 4, $4A, ¥, iFE ¢gE=
BetE 3 %] red beet®E 989 EFAZEY, olE s1Fo) w4
9ol AA T AF Mol FHEAQL A4S FE AF Mol Hy| w&ol
Atk Al® AaF2E il AARFLE EYstd Z2usgdoy & AF
qe BFol F27t o & o8 o8 Y82 FASFHT

X

(L

2. A ¥y H4F

FdErtolt ALe HEFZI FIEHE Zo] AlFEHEd o
= F2 polyphenol oxidase (PPO)o] &3 A 4% ZWol 7|Addn =
A Ut AMaFEE 7HF =F Bde] HstE AF o) 2o
2 RaEe FZol g4 ER olF WAE] sty LR H X
Z2€ ZAsF I 985 FA 4ol 100C B g ¥ A o
AEE AFse Waring blender2 w3 £ o3z @ o3x

5

G



(pore sizet 18 micron)® 33 o§d9o] PPO AT A s =33
A3, PPO 4ol Alzto]l Agel wel E8A43 Hol 1870 A8 &4
of YetA efel 43 ZWE JAE 5+ YA HJT 23y, HEY
9 Bt HAEE HA7] 187 E A0S} olRdE HasE A
22 Yegt. g2kA olE AR "X Ae 18] Hgsidn @
gE AT

TE, AaF2e duE THIEDoIUE FAPE Aty 995
o ¥R WEE ZASHUT EHY F28 ARG F AT Mo
HE ABAAZ 8€ 7HAstd BASHUE d FAEo ANHA &

ol ¥AZE A °l& 5 AN

3. AAFE Azx € Jzx Hut

718 ABES AEZRE Hstd B AEAFANE 5 §F 2E
Nag AT WESIES FEE AT ¢4 Z Ha9 FFAS 99
o "E&=2 EFsn o GFA ] panel discussion HEL T J|ZEE
B7rete 2R EFule T2 A red beett Y¥AA: T: wjF
310 18 I 1 10l ol & ZIEL R ARFA WFL TEFA S

ETolFLE 718t V1228 FUtE © EgolFavl

i

b
fqr

AAFE
A2E Fulg Fo2 o A2FH THE FAdF22 AFsAT. o
F ESorTLE v % HEHVIES FF FobEe gEstd o 4
AFe Azsta 7Y JLE ¥z V3 BrhE AN ALES
28U

Hadzd JAdn 24 LT F 57HE dA2E, ARFY 7

ZTE ANBAFE F BoiFe] J1F BT HIE 94 L AZH N, g

I

—8—



o) ek A%, FEAA J1EE "W A ¥ng 3 A umgEd g
A7 rle U EF foAdLE gl A2 YEd F AEY
AEEE YR30 BHE ¢ AT F, EvtEE €82 AR
oA U ALge JlEo HEE EFALFLE Adsize B
Ad7AE A 1IAFEE 2HEHUAG T w2Ed

AE | L, | HE | 5 MY | 5 | B2 | 5 [ HXAD | o | Tl
> BHE | S | ENAEEXN L o | | ZOlWE |

Hd
0

Hot filling | —, | Canning | _, | 847 | , | 42} |

2 AEL EABAREZNH HJLETREE EE A BLEYLE
2 F537tE & 4 lod SUMIRA AzPEe EEA AANA
o
5. Mol <A Hd

B A Fo) ML HA3E red beetd] MAE 100CoA 7FEA 308
ghel] 72%7F i E FE2 B Red beetd] &8 wr)dln A

—7—



42 gL Mavt HFSEHE A7 Yt & A2AAA ¢
Aol BAEHALEER o] 449 FHde gvrgo] A4 BE
Hol ¥4 3 A ALAAE FUheto olge] a9 A
T %€ ZAE 23 gty HAs ARV dePey, F29 #
TINAAE Z3ATh 9EE red beetd Y&

£

o] 2]

H FF LA F5713e] 14U AF22 Fh3stEE A
Zlgo]l wEA sgseol AT @ GACdAE AAFe] AEEHAE
e fE7HEE 7172 hE mHolen mEtM F FEAAE
AES FAFELe] bty ggdn. @ dA s qa A3
o #% F7td77F d4sina AdHdIG

6. AZFAH L AAIV) A=

flo
=
r c)

& AzxE oo BAAEE AEsAT. FAE VHEF
BxPe FAE FEL B HEESESAE =OAFY At

2 3l3, AEFE canF 170 mlE 7FRBFE 9 1 cans A4st7] A A

ftju
rH
b

v (P gy, A, T 5 EE ¥4 TIPS 190.1¥/cane & AFEF
Aok 2ure] ANFEFA AYd /T 297 AEE AASL ARIFAE
9 NAMAEE ZAsY FFAAAN 28 F U=E T



Summary

I. Title

Development of Mixed Vegetable Juice from Clean Vegetables

Harvested at Daikwanryung

II. Purpcse and Significance of the Study

o Clean vegetables are cultivated at Daikwanryung in Kangwon-do.
They are major income of farmers living at the area.

¢ Prices of fresh produces fluctuate depending on harvest.

©0To create more demand for vegetables, Daikwanryung Farmer's
Association planned to produce mixed vegetable juice from its
produces. It is expected that 2,000 tons of agricultural
produces is used for  ©processing in a year, if 50,000
cans/day is produced (170ml/can).

o Purpose of this project is to develop a mixed vegetable juice which

is preferred by our people.

_9_



ITI. Scope and Content of the Study

1. Final objective at the end of the study

Development of mixed vegetable juice from clean vegetables

cultivated at Daikwanryung in Kangwon-do
2. Objective at the 1lst year

o Analysis of mineral and vitamin contents of vegetables and
selection of raw materials for mixed vegetable juice

o Determination of blanching time to inhibit browning and
development of clarification method

o Formulation of mixed vegetable juice and sensory evaluation of the
juice

o Drawing of flow sheet and layout for a process and estimation of

production cost

IV. Results and Recommendation

1. Selection of raw materials

Since it is a common concept of consumers that fruit and
vegetable juices are plentiful source of vitamins and minerals, 2 kinds

of vitamin and 13 kinds of mineral were analyzed using HPLC and



Indectively coupled plasma emission spectrometer, respectively. The
data from the analysis will be used for advertisement of the pruduct.
None of the vegetables tested contained germanium or selenium which
is well known as healthy ingredient.

Carrot, celery, and western cabbage were selected as raw material
for mixed vegetable juice because they has been major produces of
Daikwanryung and their nutritive wvalues appeal to consumers.
Although Chinese cabbage and radish are not palatable, they were
selected because use of low-price commodities might contribute to
reduction of production cost. Ancther raw material for the mixed
vegetable juice was red beet. Its price is high, but it provided a
fashionably bright red colot to the juice. Final raw material selected
was peach concentrate, which could mask planty and earthy flavor of

the juice.

2. Determination of blanching time and development of

clarification method

When tissue of fruits and vegetables are collapsed, browning
reaction starts. This is a deteriorative reaction catalyed by polyphenol
oxidase (PPO). A frequently used treatment to inhibit browning was
to inactivate the enzyme by heating. To determine a condition of
blanching, 6 raw vegetables were cut into dices, heated in boiling

water for 1-5 min, and then PPO activity and color were measured.
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PPO activity was completely inactivated within 1 min. Lightness and
redness of red beet increased after 1 min, and then they decreased on
further heating. These resulted indicated that one min was optimal fo
blanch raw materials.

Commercial vegetable juice are generally turbid. However,
fashionable juice which has clear and naturally colored characteristics
with clean image is a new trend. Accordingly, clarification method of

the turbid mixed vegetable juice was developed.

3. Formulation of mixed vegetable juice and sensory

evaluation

To determine mixing ratio of each vegetable juice, research staff
evaluated taste of various mixed vegetable juices and selected one -
formulation by panel discussion. The ratio of carrot: celery: red beet:
western lettuce: Chinese radish: Chinese cabbage = 3¢ 1! 1@ 1 1@ 1
was the best choice at that time. To mask planty and earthy flavor of
mixed vegetable juice, fruit juice was added. Among apple, pear,
grape, and peach juice tested, peach juice was the best choice because
it imparted new flavor as compared to those of products on current
market. Hereafter, were evaluated 8 more formulations which were
made by varying amount and kinds of peach juice or food additives,
and one formulation was selected as a targeted mixed vegetable juice.

When sensory score of the developed product in the aspects of color,



flavor, sweetness, sourness, and overall acceptability was compared to
that of one commercial product which ranks 1st in market share and
preference, all the scores were not significantly different. This result
indicated that a palatable and saleable mixed vegetable juice was

developed in this project.

4. Process development

The following scheme is a flow sheet to procee the developed

mixed vegetable juice.

Raw materials —» | Sorting | _, | Washing | _, | Cutting | _,

Standing overnight
Blanching | _ | Masceration | _, | Pressing | _, | after adding acid

_, | Filtration | | Blending | _, | Hot filling | _, | Canning

— | Sterilization | _, | Cooling | _, | Packaging

5. Stability of red beet color

When red beet juice was boiled at 100C, 72% of red color was

destroyed within 30 min, showing that its color was very unstable. If

—13—



the juice was boiled after degassing and N:-flushing, it could be
stabilized. Stabilization of color by deaeration suggests that oxidation
reaction is involved in its destruction. Therefore, the effect of
synthetic and natural antioxidants on color stability of red beet was
studied. Addition of some antioxidants apparently contributed to
stabilization of the coler. This result was, however, not practical to
prolonging shelf-life of a developed juice. Considering that allowed
shelf-life of canned juice is generally 1-2 years, further study on the

stabilization of beet color was required.

6. Estimation of production cost and design of factory

Production cost of mixed vegetable juice was estimated. Price of
raw materials was based on auction price of Daikwanryung Farmer's
Association and wholesale market.. If it was assumed that volume of
a can was 170 ml, number of daily production was 50,000 cans for 8
hours can price was 90 won/can, and cost for labor and facilities was
20 won/can, production cost was estimated to be 190.1 won/can.

Flow sheet and layout for the process were drawn, and required

machinery and facilities were listed.
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1. 4848

48 FAEL £7 99 FHudl BE JMgEF FFAEERAR
A FLsle ArgsIdn BFol AL JIHFLHFE)AA THIRA
t} v g9l BEMEFEZQ ascorbic acid® retinyl acetate= SigmaAl AF
ol "B EEL SpexAl AFL AMEIFT Mo I Yo
AHg3 3d 2 FAANLAAE SigmadlA TSI resemary leaf
£ McCormickl A FY& AFE AHE3IAH.

2. APy
(1) ¥ER co 4

AZENF(FTYPNLAETY S Austy £4stnAsE of
N A v C §Fe] F2F 2249 100 ml B 15~2.5 mgo]

FE AEE Filz, ANE FFo 5uF 5% metaphosphoric acidE

7bete] 10 CollA mubslEA 30 3t F&33Ath o1 F 4 TolA 8,000



mpme 2 20 £ dAEYsIY 4AYE Eoy JHEANE £F9 &
£4€ 58ty HERE AFEsD 4& AR5 A2 4AY
7 Fean. o 89 FE8Y4E Jtete E¥st 100 mUt HES 2F
3 o8 pore size?} 4.5 micron?! membranef. @ A X AT o]
HPLCH EAANEE AME33ich. HElYW Ce HPLCE EA3fded £
MzAL oldlet Zon EAHAEESLRZE Sigmartd] ascorbic acid(ACS

o)

o
aj

reagent)& AME-3l] o] 1 mg%, 2 mg%, 3 mg%7t HEE 2AsY
=

£ 1 ugE C £4¢ A% HPLC 323

Column : YMC-Pack polyamine I column
(46 X 250mm)

Detector UV, 254nm

Mobile phase : Acetonitrile/50 mM NHHPO,

Fiow rate _ © 1.0ml/min

AUFS : 0.6

Injection : 20 microliter

Column temperature : 40T

(2) ¥let9l Alretinol® retinyl esters)e] £4

AFEHES Fustd EMstaz ste dA HAE9 vEw A9
=7 10~20 IU/mPt I8 A58%L At Chloroform: Methanol:
Distilled water = 1: 2: 0.8°] He EZE AL A=stn AJ5F ¢ 5u)
& AR JM8E 5000 rpmolAM 3~5 B #AZSEcE drl)
Chloroform® S R®+& 4% 1% (part)y 718t A= EF3 2499 ¥
7} Chloroform: Methanol: Distilled water = 1: 1: 097} HE&38l1 o|&



thA] 10,000 rpmel A 5~8 ¥+ FAE A, ©] & Separatory funnelol
g3 & £ Fuhs HASd F Ul €ojuE dF FENS =
kth. AAZ2 B = chloroform 100mlg 7Fsti Ax myl wxste st
EES O ZoE YL 33 wEIY 7 313 EYE T 97
o BFFAIEF 20 g2 718t chloroform %9 $E-& &4As AA
33 AEFEIOA K718 E ¢d3 FEAAS

2% Y AZE 2N KOH-Ethanol §9 20 mlg 78t &304
713 eEeg o stete E9E 500 mlE 2ESFHAT. olF FeEA
30 £ $¥sd A7z gAY, ©l& Separatory funnell &
713 diethyl ether® 7}3t4 15 23 A E3) TE T F FF5%
<€ =tk o HAHE 33 HAx wEIA A5 £4E HaHdH.
Ether %9 1% phenolphthalein AA & FHFE 7lsto & KOHE
AAsed F& Az gold dq7x HENIY. FEFAUYEFLR

ether 29 FEE& &H3 AAsz Fddzsdd. AzxEde

methanol& 7}8te] &8 A17] 2, pore sizeZt 4.5 micron}]! membrane2 2
A7tsle] o] HPLCY EAMAEE A& HlEl®l A= HPLCE £
Matgded E24zAL o#feg Zoer FAXFOLZE Sigmarhd
Vitamin A acetate® AFE3F9 &3Fo] 10 IU, 20 IU, U7 sl 28 =
A st At



Column . Reversed-phase column
(2Bondapak C18, 30 X 0.39mm)

Detector UV, 254nm

Mobile phase . Acetonitrile/50 mM NHHPO,

Flow rate : 1.0ml/min

AUFS : 0.16

Injection : 20 microliter

Column temperature :© 40T

(3 " g 4

AR 1 g& RBYI AFsd AzAY F E4354 porcelain
crucibled] Fot 500 TAA 2 A gt g 10 H€e F/RT
& 73k, olo] 3~4 ml¢l HNO:& =A=¥A A7hsted 100~120 T7t
F+AE = hot plate YA AZAIFHY. Crucible® ©A] 33z ¥3
500 TellA 1A17 o 33st At Crucible® ¥WZA1F13, 10 mlel HCIE
74eted 8-S AF1 T o] F 50 mle] volumetric flaskel &713 £2F52 ¥
HNE 50 mPt HEE Jlety EHAIEE YT

Inductively coupled plasma emission spectrometer® ©]-§3% uvjd @
YA BEEAGY 2AZAT 4 949 B4 BFL E 37 Zow
®

rlo

QL2 £9 ) FEE EF 1000 gg/mlolgich 77182 M =24

4o a3t



E 3 AyE 49 BFEAG 2 & a9 Y P

Eiement Reagent Dissolving reagent Wavelength(A)
Ca CaCOs3 Water 3179
Fe Pure metal 0.5% HNO; 2382
Ge (NH4)2Ge(C204)3 - xH202 0.5%6 HNO3 2094
K KCi Water 7665
Mg MgSQ0y - TH0 Water 2795
Mn MnO3 6N HCI 2576
Na Na2COs3 0.5% HNO; 5890
P NHHPO, Water 2149
Se Pure metal 0.5% HNOs 1901
In Pure metal 6N HCI 2138

¥ 4. ICP emission spectrometer®] 24z #A

Forward power . 1.1 kilowatt
Reflected power : < 10 watt
Aspiration rate : 0.85~3.5 ml/min
Flush between samples :15~45 s
Integration time 1 1~10s

(4) H1A7] & PPO 84 2 4= 53

Red beetg FAIS E¥ez FAd3dta FFe <84 1-5 €3
H X713 & A ¥Z483 Waring blender® 287 #d335lo o313t
¥ 4L Z3AGE AEZ2 AHE3tY PPO 847 4= & 43K, PPO
832 20 mM phosphate &% &9 (pH 6.5)°l catechol®] 10 mMe] H
& A/ £48 7]A2 st of &9 25 midl A& 05 mlE FH7st

o] spectrophotometer® 420 nmolA Y SHANF FFE HIE 3}



o AL, FFE 0001/min FFE dodlE AL %L 1 unitz
3 & 3k o,

A+ Hunter ColorQUESTH(Hunter Associate Laboratory, Inc.)E&
o] &3t L, a, b & FH39Y.

(5) Red beet M4 9] ¢t Ay

Red beetE& FAMY Edoz AHIsy, SulFe FHFE 7hstd
Waring blender® 3 £t #Zgstn & st FAI A2g 3y
Stk do MxE 535 nmollA EFFE 157 HEE 2§42 2-s)
i °ol& 4 mlY cap tubed] BT BE B4 AN FHo sldgs)
Atk AT Azt tubeE HEt dgo] YE WAR A4 24 Y
ZHAIF T o] dE9 MEE 480 nmst 535 nmell Al 21’21' 233532 kg
A7t @ EFx WIS TAEYEY.

A A 7L red beet WA FA AN nlAE FFL RALE] 9
dtde 7] Aagde) gy AsEAAS $4 Fstsn dxE 3
F 7FEAZY WE FFE d3E A8,
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A3 H A2 2 1F

HAEFLE 2HAA wdEa vEte] FFULE Ad4FH
7l & ALF2Y Y982 Yx A AEHIL UE FAE 13F9
njFFYH4E F dHgT A C(E 58 High performance liquid
chromatographE ©|€3td, Z& F udlE 13F(E 6)€ Inductively
Coupled Plasma-Atomic Emission SpectrometerE ol-43to £33
HEtE Ce &S, B2 89, deddA 45-62 mg%=E EA U
gom wFole 885 mg%rt #AHA UM HEE AE o= FAE
AME HEHA FRed olt A7A AMET EAWR ol carotenoid

g BHstE wdel ol AA HEE AS FAEHE BAPEEL AE
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E 5 A&Fe ved C &=

= & 9 B2 Vitamin C(mg%)
1= Carrot not detected
gl =8l E Red beet 0.46
Ct= Garlic 2.03
T Chinese radish 519
Y 3= Chinese cabbage 8.85
S523 Broccoli 46.93
defe Celery 2.00
MM = Angelica 0.18
ki Cabbage 19.46
P2 PPN Lettuce not detected
=zl EctH Cauliflower 62.52
A Y Kale 5.60
b =gl Parsley 45.64
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E 6 AR 4F ud ¥ FF

ol g Ca Mg Fe P Zn | Mn | Na Se Ge
A= (ZE) | (&3 [(otadl&)] (B) | (2 [(oieh) (BZh (HEE) (M d &) |Gl 2uts)
Carrot 349855 219.73| 8365 | 197| 19214 0.012| 1.07| 71053| ND. | ND.
Celery  |13630.78| 816.88) 24935 | 4.46| 75025 | 0170| 1.62| 3467.07| ND. | ND.
Strawberry | 193458 13879 11508 | 225| 219.21| 0.028] 247| 5879| ND. | ND.
Angelica | 5459.76| 1071.24| 25053 | 10.76| 210.71 | 0.055| 6.20| 451.17| ND. | ND.
Broccoli | 4731.91| 446.82| 30572 | 6.42| 69385 | 0120{ 393| 201.00] ND. | ND.
Garlic 148749| 3328| 5802 | 217 41384 ND.| 089| 2712 | ND. | ND.
Parsley | 690287 1066.72| 28177 | 27.43| 29218 | 1.080| 436| 61792) ND. | ND.
Kale 218553| 2678.86| 63826 | 6.13| 35758 | 0.200| 17.16] 1542.98| ND. | ND.
Western | eonps9| 31972 14797 | 855| 75253 | 0580| 300| 69348| ND. | ND.
lettuce
Pimento | 322072 87.81| 11211 | 504|34200| 0330| 1.28| 5513 ND. | ND.
Red beet | 534576| 11365 12198 | 452| 42202| 0110| 3.87| 116271 ND. | ND.
Cabbage | 226602| 23375| 7246 | 257|22232| ND.| 1.17| 24151| ND. | ND.
Cauliflower | 410684 202.85| 10068 | 496|551.00| ND.| 243| 73659 ND. | ND.
Onion 169345 70.89| 6362 | 207]25012| ND.| 483| 16548/ ND. | ND.

¥ (291, mg/100g AZE); ND.” : 75 PPb < Se, 40 PPb < Ge, 1.8

PPb < Zn




TE FEAE F UE A BT R wjFE F22AM ol aie g
3 Aol Ao} Ftel
M A2 stFe] Mg FA FAES YEE F2E Axdgd AF
A d5rhE RE ¢ e FHel Ao EUMHsA 952 A3
Ak

A= A7 A€ nEsd 32, deg, 33, 7, v
AREH T 25 red beet®E RH) EFAHEY, o= stRe] wA
Siol AT AF Mo HEH AL FE AT Ao Hu| wFo
AT A"} HaeF2eE F4F Axe 28 AFEY AS d AAFAF2
Ee LFAFLE EFTS 2oy, 478 450 o8yrtA #4A
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A
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Ho
i
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ST BEolFs EHELS ALFL2EA gt & Boolud A

AFEDE o2 M2 =40 Ae T FH2=2 FH



B 7 dEELdd2FY B4E ALFA 5424
(&9 &, 974, ha)
U I R BRI Fasnss
T sote | A UEE ) aa) | @) |SIHE A
WzR |21 346 5863 | 5863 | 2,995
| ngux| 268 4533 | 13377 | 12161 | 5936
AL gy 480 7993 | 19240 | 18,024 | 8931
2 67 627 | 2633 | 2106 | 252 120
I 267 4223 | 19000 | 15200 | 1976 | 100
g = 176 1904 | 6854 | 5712 | 286 | 500
oA | 57 552 | 2152 | 1829 | 731 400
Meye) 24 164 | 420 2 | 20 | 707
W o 10 24 129 129 | 103 798
5 A 17 73 150 150 | 120 | 800
s 3l 20 193 | 500 400 | 800
Il 145 1038
8 1963 | 16911 | 51,078 | 43932 | 16,039




2. AA2 WY 4 A

Y Egiellsl AT AXTRV goEd Zde] AlzE=Y o
= FE polyphenol oxidase (PPO)l o8 E4 A 24 7|ddttn F
dEA U ALF2E 7MF 2F dio] Asiw AT Me] Ay
E JAE By FZo dUARR ofF oAy sty dE e
H2l7] 218 ZAH Yok & 82 Y8 & I Ho] 10T BEE
| ¥ Ao o2l AEE AHSt, Waring blender® vl s & o
E 3 oA (pore size= 15 micron)Z 78 B PPO B AT A
HEE FHE FdIolth PPO €40] Alzto| Add] we} 28493 =
1Egkel A3 @4 JeudA ekol F2 713 F 243 28e AdAE
F A HATH

Ty, FFEY] AEE dX7] AL 1EdMAE 99ET dxe A
A=7F o EolAle A4S B9 olf HA 7 Ate] O Z2oAA 2}

(TR

A AEZE ustle %S EAT. olE red beetd 449l betalaino]
o= £ 53] 440 24 de oY 29 927 o
B E 7 QEIATH gl dlA A e PPO BB A F=e A
B FAE nHSY ZAH slv o] Aeoe 180 FHsign B
= Aot

Red beet= IAMIE betalain 44E FIAsle KL/t F§50
AT LA U7l g o] HR 7 HHel Y4 Aoz T TH
solol sittn wHE L



E 8 HA Azt @& FFY] PPO €43 Az ¥

0= [ 2 & 33 4 2 h 2
PPO &4
(NT) 16 0 0 0 0 0
L 4.02 12.35 8.47 9.28 7.48 6.34
Color a 6.78 18.28 12.11 12.78 10.46 7.93
b 2.64 7.51 5.41 595 4,88 4,21
E3 red beetd] M4Vl BAASEE AEZAZ FA Al &7l

o] Wesitty RTHY FF A {F/Te] 19U AFez A
detEE ML A Jlgo] BEA JdEojol AT H wA oA
< AAFC] MEHAE AN #3758 7L
i g L

3tH

o ¥R T

3. A AF A=

71E

A MAE LF

i

A

FEiAE
AafrLie qud £9Y Boopla FAFE Mustr] 93
€ AAST ZAA AF] Ao
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m
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21 mlFolge
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WEgsEE RS
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EFT J& ez 74 98 S 4ANER A ¥ Avig g Avs
I FHdTF4E°] JI2xE
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g JzEst A et g% 489 A2FEH BeokE H7H
&2 24 NEE JIE22 FH

agy, of AEE olF AMA Sfo FuEEst, sstel 7AREA
drhEV}, 2 HEel e sl 2IEFX X3tthe BUv el AVME
o] WjTL A5y JZEE NASnA AT E 109] vERE w3
2 5%9 MAFAE AZRST E 119 JEHd ¢4z JZEFAE
AXBET. o] F &8 CHol B 428 J|2=r /M EdeH &8
ASt BE Hio] 38 4022 BF oA ev &¥E HUTU B
Dot Ex 715%7 &2 3.0, 298 @A JElRtH(E 12). Bt B 47

& 3 AEL AR ® 139 JEld G4HR JEEE WU
Z 578 (AR FEHY - 417, FEFY  16W)E dAeE A" Y
E 149 2o 29 AL AnFgo] %% =A HItE

=d ole FEFA oluA g HAFAe] o}y FEAY FrRlAAE ¢
&3 B3y & ez AAEHA, TAAY LvAAGAE AzEs)
el getn o4=EUT. g FHAY JExs ALAFY Hevt

Edot AFES F4F ZHolrl JAE &y @3 F AF EF
HAsth L BIMEAL AEAF AL @A BHriEo ¥F AvgE

BZg gert A
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Red beet(50g), A i2l(50g), F(50g),
Bl =(50g), &=(150g), S5 0H100g),
2(500ml)

A EH6%), 72 LH0.2%),

i EE0.02%), F8(1%),
QHAIBELH(0.05%6), BH(0.2%6),
el C(0.2%6)

Red beet(50g), Al 2i2l(50g), F(50g),

b =(50g), &=(150g), S < 0H200g),

£(500ml)

ME
TAHLL

2rA 8 £H0.05%),
[EF2l C(0.2%)

AMY

(6%), +21£60.2%),
LHEE(0.02%), & (1%),
2+(0.2%),

=

Red beet(50g), & 21 21(50g), F(50g),

bl =(50g), ©=(150g), =5 0H300g),

=(500ml)

A EH6%), A £H0.2%),

TALHIEE(0.0226), FE(1%),
QFAIBELH0.05%6), 2H(0.2%),
HIEFRI C(0.2%)
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Red beet(50g), A 2{2/(50g), F(50g),

A EH6%), w2 LHO. 2"/)

o Z=(50g), 2=(150g), E=04200g), | FHAMLIEE(0.02%), =& (1%),

£(500mi) CraiBEAH(0.05%6), k(0.2"/),
BIELZ! C(0.2%)

Red beet(50g), ei2](50g), $(50g), | M EH6%), 7 ~HO.1%),

Bl 5= (50g), E=2(150g), E=0H200g), | FHAMLIEE(0.02%), A (1%),

£(500ml) QA BEAND.05%), E40.2%),
HIEHZD C(0.296), AFHoH(0.1%),

Red beet(50g), 4 cici(50g), F(50g),

bl = (50g), &=(150g), =5 0H200g),

E6G00mb

2 EH6%), 7 HLH0.19%),
TAMLIEE(0.02%), TE(1%),
2+&] 8F21(0.05%6), 8H0.2%),
HIEFZ] C(0.29%6), ArZHEH0.196),
NaCl(0.1%6)

Red beet(50g), 4 2{2i(50g), F(50g),

HE(6%), 7 '{‘J(Ol"/)

Bl #=(50g), &=(150g), SE0H200g), | FUMLUIEE(002%), T (1%),

= (500m!) 2041 8 £H0.05%), 0*(0.2‘7)‘,
BIEFZ! C(0.2%6), AFRHLHD.1%),
S 2(1%)

Red beet(50g), & 2i21(50g), F(50g), | M EH(6%), T1214HD.19%),

bl =(50g), &=2(150g), S S0H200g), | FAMUEZ(0.02%), FH(1%),

=(500mi) OFAIBELH0.0526), 8H(0.294),
HIEL2Z C(0.2%), £8lZ(1%),

NaCl(0.196), Ar42H(0.126)
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¥ 13. AAETFZ 71EE ZAE 95 TS5 AA A4

MBS Y2, red beet, U&F, M|, tiF, 2 5 MLE TR
2QLITH HEES JISEE TASIIA stLu oo =g

, 2,3, 4,5 6 78 X0l FEI|5H0{ FAZ| diguCh

84 9 = & 19954 = = g4y o
1.4
1 2 3 4 5 6 7
O O O ] O O O
Oy et e Ct3|
O} S YNRER W 2O}
2. &0l
1 2 3 4 5 6 7
] O O O ] O ]
O 5 EXN= tictsl
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3 ot
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O OJ [ J O ] L]
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E 14 AAEF AnAaFLY JIEERA HnED

ANH OE N B
1M 46 * 152°57) 51 + 1.33°67)
2. 8k 45 * 1.47°(57) 42 * 1.34°(57)
3. ©het 39 + 1.19°(57) 3.8 £ 1.30°67)
4, 2ot 33 £ 1.20°57) 49 * 141°67)
5. ZEHQ JZx 47 + 1.31°67) 46 + 1.22°(57)

AFHAY ATALARE wHes HuE o ZrANA HEA
L2 ARG F£9 uiguis B 159 gon ok HAEFLE =
NeHAELEE B2SHE T2 4 T UBE z3d BFL o
oz THYD 3AYl B NITE EAG B 2590 RS
a8 830 EYe ALt od ZAARAE BEHT A= A
BHE ALEEI Bl THEolY) WEA ALAEL FPFos B
T+ QAT AN AZTIAA T A% AZFE A SEAs

BoeBE 2% BF AAFoR AASET & AT AzAFe FHE



E 15 A-EFRTES widu] QL AZAD

= ol &H81(%6)
g2 259 15
red beet =HZE N 5
dgie] 5% 5
UK FEA 5
7 5N 5

o & =S 5
Z=0t 3FY%(68 Brix) 5.5
QHAIBEAE 0.05
Hdul =z 6
LO12 0.2
THL LEE 0.02
HIE}D C 0.1
3 1
BMT 4413

(1) Azuy

(7h Adde, 22, ¥4F, red beet, F, WFE T4 APt FA 3.
(\}) Red beet 200kg, A28 200kg, B2 600kg, FAA 200kg, F
200kg, ¥} 3 200kge M E g}
(th) = E 2 tondll M 98 & 718ty 183 X 2]& 3.
() °ol& WZ3tA belt press§ ©]&3t FHFIT
(7h) 7 E£83 F=9 AzxE A3 HFH FA4 0.15%F ALFHAL
0.056% & &3AIZl & F2dA 5% AAAZ
) AAY T2 AzxE S HEFHA FA4 0.15%9 A
_a3g_



0.05% % &8iAIz]l & 100CNA 287+ 71 s},
(uh) 2+ztel 4& 12 AF7)(pore size 15 micron)™ 23 37 (pore
size 3 micron)E FHAIA o3}

(AH) Az gel ool AJMELR v T}

g8 6% AN UEE 002%
HEb C0.19% 3 1.0%
St AL 0.05% Bgol 3249 55%

(o)) EFAEFLE 96TA 3027 4782 candl hot filling3Ho}.

(A}) Can® seaming3}™ 70ToIA 1583 TAFsT gz Yoz
B3t Yz,

(Z) Candll airg& EAStY AzA9)2 A4dats

Hstn Bz TFA

48 & AEL o

rO

Gh ALAAFE dHHEE FASL] DYEHASE $83 T oj o] g

i BUEE 213,
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5. Red beet WA o] ot & AF

E AEAFo] 8& FA3E red beetd] MArl EdAnZ A4
o 4B B AFE sFHIHUDG obF M ¥lo] red beet F& A
HA AEE AR NEE SRS 9 o
E 308 T 72%7F #AHE Aoz vEgT. a3z
A gr1Etd 4R A@ste dA 488 sEE de davh 3B
He ZA7F JeRth olX ¥ beet A&t Aiwhg AA
ol FAFER Mao widE AEehge] FEUT FHFH AT}
A A AATE o] GG A B3}E GotR T Red beetF

o] T AAASHY A A (tert-butylhydroquinone, n-propyl gallate, EDTA

o

St = HEA

£

disodium salt, EDTA disodium calcium salt, 28 13 2)¢} HSAkss
A Al (ascorbic acid, glutathione, methionine, cysteine, kojic acid,
rosemary leaf extract, 28 3% 4)& Zzt 200 ppme] F=7F HEE F
Jbeta FAs] &8A17] & evaporationdted €747 &, Al A4}
22 ZAAAAN cap tubeo] Zzt EFIFHT. BB €31 A

10, 20, 30, 40, 50, 60%)E samplingsts 2322 T F3F

Zk

(13

(©,
X
o ZF AALE FEEE ZVIMNEY F3EE JUE & dEEE @

Abste] ZAFAALHS BEAS AI tert-butylhydroquinone > n-propyl

il
e
oX,
ol

gallate > EDTA-Disodium salt €22 ETE Qo] Eolu} uj-9 vy
o, AAASLXA YA E ascorbic acid > glutathicne >
methionine £22 AT} o] Boli} o] HA| AUFEe SE/TLS F
E8uA FUAIIAE B Az vy TF Lo AIE 9

T dT77t AEEHolok T Rez AAEHAUG.
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(480nm, betaxanthine, yellow)
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I 2. FAEASEAAI} red beetd] MadBH AP A&

(535nm, betacyanine, red)
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Residual pigment (%)
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X 17. 2874

& # 3 B |Ef £ E &’ & i
DESCRIPTION STANDARD |UNIT |Q'TY | UNIT PRICE | TOTAL PRICE

1. ¥ CONVEYOR/ZHY 600W X5,000L | A | 2 4,000,000 8,000,000
2. 27 HE | S00KG/HR | O 1 7,000,000
3 AT MAT 500KG/HR | th 1 6,000,000
4. Ar2t 2T 500KG/HR | 1 6,500,000
5. A& ZTH S00KG/HR | O 1 7,000,000
6. S5/4247]| 1,00OKGHR | O 1 40,000,000
7. 17 ZHEJI S500KG/HR | U 2 | 22,000,000 44,000,000
8. 2Xt =HEJ| ch 1 20,000,000
9. 2&% HOPPER/PUMP A 1 2,500,000
10. BASKET HLTER 1,000KG/HR | th 1 1,000,000
1 3z d2 Mz TANK 4,000L th 1 30,000,000
12. €8 COOKING TANK 4,000L o 1 13,000,000
13. |2 0|5 PUMP 10,000L/HR | U 2 4,200,000
14. PLATE HEATER 10,000L/HR | A 1 17,000,600
15. MICRO FALTER(10 &) 10,000L/HR | T 1 5,000,000
16. BLENDING TANK 16,000L th 2 | 19,000,000 38,000,000
17. |2 0|5 PUMP 3,000L/HR | U 1 1,500,000
18. BALANCE TANK oh 1 1,500,000
19. FEED PUMP cH 1 1,500,000
20. HT.S.T. PASTELRIZER 4 1 30,000,000
21. CAN HLLER ch 1 65,000,000




& b B B #E || E @& & 8
DESCRIPTION STANDARD |UNIT [Q'TY | UINIT PRICE | TOTAL PRICE
22. CAN SEAMER 300CPM | U 1 55,000,000
23. TUNNEL PASTEURIZER 300CPM | U 1 80,000,000
24, PRODUCT CONVEYOR 300CPM | A 1 15,000,000
25. MANUAL PACKING MACHINE|  300CPM | TH 1 18,000,000
26. ClP. UNIT 1,500L% 3 A 1 20,000,000
27. ClP. SUPPLY PUMP 10,000L/HR cH 1 2,100,000
28. CLP. RETURN PUMP 10,000L/HR o 1 2,500,000
29. STEAM BOILER TTON/HR A 1 16,000,000
30. AR COMPRESSOR 5HP ch [ 1,200,000
31. SANITARY PIPING/VALVES 4 1 50,000,000
32. UTILITY PIPING/VALVES A 1 20,000,000
¥ wanssanaaon 4| 2500000
a Al 663,500,000
- 2 X4 & 1 10,000,000
— ENGINEERING Al 1 5,000,000
- TEST RN 4 1 5,000,000
H 683,500,000
S 4 & bl % |15 102,525,000
(2 H 786,025,000
¥ ED IR A SSAE R STAE HIE2 ZTEEA ZUS
2) SANITARY/UTILITY PIPNG HI&2 FF LAYOUTO| Wet A48 HAE g £

[oJ =
AA T .
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1995.105.19 MK SHIN
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a\% YUN SUNG MACHINERY CO.LTD.
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