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SUMMARY

I. Title

— Industrial Utilization and Manufacture of Bee Feed Alternate Environment-friendly Sugar

Solution Using Defective Oriental Melon
II. The Objective and Necessity of Research and Development

- While oriental melon is shipped from the end of February and the period from June to July
i1s the season, economic loss occurs due to its poor preservability, price fall caused by

excessive shipment, and defective products such as deformed or abnormally fermented ones.

- Defective oriental melons such as deformed or abnormally fermented ones account for
about 25 % of the total production. In particular, the Seongju area, which is the main
oriental melon producing area in Korea, purchases the total quantity of defective products
and scraps them (buries them underground) in order to prevent price fall and to improve

the image.

— The quantity of defective oriental melons purchased and scrapped by Seongju in a year is
about 3.025 tons (in 2011) and the purchase cost is about 1 billion KRW. Besides the loss

from production, scrapping expense additionally occurs.

- In addition to the quantity of the defective oriental melons purchased, the quantity of the
defective fruits neglected in about 60,000 greenhouses is expected to approach 10,000 tons.
Secondary infection from the diseases and pests caused by neglecting defective fruits brings
about a serious social problem by deteriorating the productivity of high quality oriental
melon, and contaminating natural environment through odor, leachate, and degradation of

fine views.

- Accordingly, though a plan to effectively utilize defective oriental melons is urgently
required, a small quantity is used for processing of oriental melon jam, oriental melon seed
oil, oriental melon juice, lactic—acid fermented food of oriental melon, and oriental melon

vinegar for which normal oriental melons are used.

— There has been absolutely no study at all on use of defective oriental melon as food
material, and studies on development of food materials using defective oriental melons and

their utilization are intensely required to solve the problem of defective oriental melon.

- Seongju is producing high quality oriental melons using honeybee insemination method, and
1s using high concentration sugar solution as liquid feed for the breeding and growth of
honeybees. The quantity of sugar consumed annually as an alternative liquid feed for

honeybees is estimated to be about 716 tons.



- A fruit concentrate is produced by concentrating fruit juice to below 50 % and its sugar
content is about 65 °Brix or higher. Blueberry, pomegranate, red grape, strawberry, apple
and pear concentrates are sold and utilized for diverse processed foods such as fruit juice,
beverage base, beverage, jam, noodle, sauce, condiment, soy sauce, confectionery and
bread.

- The sugar content of oriental melon is about 10% and is comprised of fructose and glucose.
If a bio-degrading enzyme 1is used, high quality oriental melon sugar solution can be
produced by using defective oriental melons. Oriental melon sugar solution can be used to
produce alternative liquid feed for honeybee and is expected to be highly utilized as a
material for diverse processed foods such as alcoholic drinks, fermented foods, beverage,

and beverage bases.

— Accordingly, this study intends to establish the method to produce sugar solution from
defective oriental melons using environment—friendly bio-degradation process, develop an
alternative liquid feed for honeybee in Seongju area, and utilize it for inexpensive DIY wine
and raw rice fermented Makgeolll as a plan to commercialize and utilize oriental melon

concentrate.

II. Contents and Scope of Research and Development

(1) Development of conditions for concentration of defective oriental melon using

bio—degrading enzyme and development of alternative liquid feed for honeybees

- Quality characteristics of defective oriental melon

— Conditions for concentration of defective oriental melon using bio-degrading enzyme and
bio—degradation characteristics of the byproducts

— Creation of the base for alternative liquid feed using sugar solution of defective oriental

melon

(2) Commercialization through development of mass production process and formation of the
foundation for development of environment—friendly organic—agricultural materials utilizing

the byproducts

- Development of mass production process of oriental melon sugar solution
- Application of oriental melon sugar solution to liquid feed for honeybee and development
of mass production process

— Utilization of the byproducts of oriental melon sugar solution

(3) Development of wine and Makgeolll manufacturing method using the concentrate of

oriental melon and construction of the base for commercialization



- Development of oriental melon white and sweet wine manufacturing method utilizing sugar
solution of defective oriental melon

- Development of oriental melon Makgeolli manufacturing method utilizing sugar solution of
defective oriental melon

- Development of DIY wine manufacturing method utilizing sugar solution of defective
oriental melon

— Establishment of the foundation for preference and commercialization of oriental melon
Makgeolli

- Development of widely applicable recipe using sugar solution of defective oriental melon

IV. Results of Research and Development

(1) Development of conditions for concentration of defective oriental melon using

bio—degrading enzyme and alternative liquid feed for honeybees

- As to the enzyme treatment type and concentration for production of oriental melon sugar
solution, it is advantageous for clarification to use a mixture of 0.005%(v/v) pectinase and
cellulase respectively for treatment.

- As a result of investigating the free sugar content after enzyme treatment of defective
oriental melon, sucrose similar to that of the existing liquid feed for honeybees was
confirmed to be the major free sugar, and the optimum enzyme treatment time and
temperature were found to be 60 minutes and 60 C.

- The juice produced from defective oriental melon is concentrated until about 60 °Brix is
reached after enzyme treatment in order to use it as liquid feed for honeybees. As a
result of investigating the free sugar content of oriental melon sugar solution, fructose and
glucose were found to be contained in addition to sucrose.

— As a result of feeding mixture of oriental melon sugar solution and the existing honeybee
diet (sugar water) produced in different ratios, most of the solution 100% sugar water and
the mixture of 25% oriental melon sugar and 75% sugar water were consumed within 7 days.

- In the case of the mixture of oriental melon sugar solution 50 % and sugar water 50 %,
though the initial consumption was somewhat low, it increased on the 14" day.

- When the oriental melon sugar solution went through some purification process, the
mixture containing up to 50 % of oriental melon sugar solution was consumed most
similarly to the existing liquid sugar feed, and the consumption of the mixture of 75%
oriental melon sugar solution and 25% sugar water were also increased.

- Accordingly, it is presumed that the sugar solution of defective oriental melon after having
gone through enzyme treatment, concentration and purification processes can substitute a
considerable portion of the existing liquid feed for honeybee using sugar, and, if 50% is

substituted, sugar purchase cost of 250 million KRW can be saved annually.

(2) Commercialization through development of mass production process and formation of the

foundation for development of environment-friendly organic—agricultural materials utilizing



the byproducts

— In the juice extraction process of oriental melon, about 80% is produced as juice and some
20% is classified as extraction byproduct.

— Oriental melon juice after having gone through enzyme treatment and concentration
process is utilized as liquid feed for honeybee and food additive.

- As the water content of oriental melon extraction byproduct is 60% or higher, the risk of
spoilage and decay caused by mildew and bacteria during storage and scrapping process is
very high. Accordingly, it will be produced into powder using yeast and bio-degrading
enzyme to use it for development of environment-friendly agricultural materials.

- In the powder of oriental melon treated by 0.2%(w/w) of yeast and 0.5%(v/w) of
bio-degrading enzyme (pectinase and cellulase) respectively, potassium(K) and calcium(Ca)
were found to have increased by about 1,597.27 ppm and 605.34 ppm respectively in
comparison to the untreated powder.

- Though there was no change in the content of iron(Fe) after enzyme treatment,
sodium(Na) was found to have increased by about 4-folds.

- The viable cell count of the enzyme treated powder was 1.0x10* cfu/g, higher than
4.4<10° cfu/g, that of the powder not treated. In particular, in the case of N(nitrogen)
which is closely related to crop productivity and is essential for synthesis of protein,
maintenance of growth, and generation of assimilates, the content in the enzyme treated
powder was found to have increased by about 8-folds from 0.35 % to 12.5 % in
comparison to that of the powder not treated.

- As a result, it is presumed that the extraction byproducts of defective oriental melon can
be produced into powder using yeast and bio-degrading enzyme and used as

environment—friendly powder type agricultural materials(fertilizer and feed).

(3) Development of wine and Makgeol/i manufacturing method using the concentrate of

oriental melon and construction of the base for commercialization

- In manufacturing oriental melon DIY wine, as the taste, flavor, color and overall preference
of the product containing sucralose 0.003%(w/v) were found to be the highest, addition of
sucralose 0.003%(w/v) is presumed to be desirable when manufacturing DIY wine using
sugar solution of defective oriental melon.

- In manufacturing oriental melon uncooked rice Makgeolll, it was found that the higher the
addition of oriental melon sugar solution was, the higher the contents of sugar, reducing
sugar and alcohol were, and, as the taste, flavor, color and overall preference of the
product into which oriental melon sugar solution 6%(v/w) was added were found to be the
highest, addition of oriental melon sugar solution 6%(v/w)s is presumed to be desirable
when manufacturing oriental melon uncooked rice Makgeollr.

— In addition of sucralose for improvement in preference of oriental melon uncooked rice
Makgeolli, as the taste, flavor, color and overall preference of the product into which
sucralose 0.003%(w/v) was added were found to be the highest, addition of sucralose

0.003%(w/v) is presumed to be desirable when manufacturing oriental melon uncooked rice



Makgeolll.

- In manufacturing oriental melon vermont beverage, the higher the addition of defective
oriental melon sugar solution was, the higher the sugar content and pH increased, and, as
the taste, flavor, color and overall preference of the product into which the solution 2 %
was added were found to be the highest, the addition of oriental melon sugar solution was
set to 2 % when manufacturing vermont beverage using oriental melon sugar solution.

- In manufacturing oriental melon jam using the sugar solution of defective oriental melon,
the taste and overall preference of the oriental melon jam into which oligosaccharides was
added were found to be the highest, and, in case of the physical characteristics, it is found
to have low strength and lightly high viscosity and spreadability in comparison to the
market jams.

- As a result of investigating the quality characteristics of oriental melon Gochujang sauce,
though there was almost no change in the chromaticity depending on the content of
oriental melon sugar solution, the taste, flavor and overall preference of the product to
which oriental melon sugar solution 10%(w/w) was added were found to be the highest.
Accordingly, the addition of oriental melon sugar solution for manufacture of oriental melon

Gochujang sauce was set to 10%(w/w).

IV. Results Achievements and Achievement Utilization Plan

(1) Expected technical achievements

— Securing of the basic technology for manufacture of defective oriental melon sugar solution
using bio-degrading enzyme treatment

- Construction of foundation for commercialization through development of mass production
process of bio—-degrading enzyme treated oriental melon sugar solution and liquid feed

- Construction of foundation for manufacturing environment—friendly fertilizer utilizing the
byproducts of defective oriental melon sugar solution

— Securing of the basic technology for manufacture of oriental melon wine and Makgeolli
using defective oriental melon and construction of foundation for commercialization

- Securing of recipes utilizing diverse foods using defective oriental melon sugar solution

(2) Expected economic affect

- New construction of defective oriental melon sugar solution manufacturing/processing
factories, and construction of extractor, fermentation tank and vacuum evaporator
manufacturing facilities

- The effect of substituting the sugar in the honeybee feed for insemination of oriental
melon in Seongju, and utilization of defective oriental melon sugar solution of about 200
tons annually

- When defective oriental melon is utilized for high concentration fruit concentrate, profit of
about 900 million KRW(about 3,000 KRW/kg) can be generated.

- Saving of purchase cost of 1 billion KRW annually, prevention of environmental
contamination, and maintenance of good brand image through stabilization of the quality of

Seongju oriental melon
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23 = 7I=s7/1E o

A1 A STl BEZoF 7

1) e %—1 Sl AEAAE 2 A A
- AFE A, ek 2 A Ay ARG ASE 20099 42570 AF Ao, 3

ofl &
1% 9z404o1u} T FE F-AF ekl 2008 oF 2089 01H, 2009l = H A
g 1999 0] ZetE o] AF A, ATt 2 AT HHPY oF 10% BEo ANGS A5

- A TR FEEH e Hdesae kg T Hb ARE 66009 02 7HE vherow,
o, Ax=, @] w2 yEd =R, AR, 4EEs 9l oEsha

A H .

= b olgel wol Hglon, dgor FaAAFoR F§HL g
& F2u SRl vlEiA A2 Y] AES FA o

AN AE M, AxkE D AT AGY AGAF D Eae

2001 2002 2003 2004 2005 2006 | 2007 | 2008 2009

A, Az A

345 387 402 402 416 429 438 423 425
A AR AAA S
A, Ak 7
T - - 894,793 | 1,128,015 | 1,280,937 | 1,281,159 | 1,339,509 |1,456,659 1,665,814 1,835,904 | 1,968,353
A% Ae ot

#FAA, AR AEZAERAL

= = oW 2008+ 20091
™ T o = = = <
=t ArE | THE =5t ArE | T7HE
sHERH-AF0OE) 20,822,305 0.64 -6.71 19,925,536 - -4.31
- F==rE 291,689,600 391 -6.71 332,913,121 - 14.13
- A5 CHE) 500,504,575 15.30 -6.71 509,464,474 - 1.79
“EA: BEAEAAR, AFAR F2Y 2o MEAY



. BAESA Aiart (20129 7))
T SG7H/kg) | D= (Brix) &7 AArA | 2 G/
B 38,000 65 Az 24704 = 25kg/Drum
A5 18,750 65 Azxd & 36744 ol & 20kg/Drum
ALE 12,650 68 Azd=Z 1270€ | =2k, A& | 20kg/Drum
= 7] 16,500 65 Azd= 1271Y Epas 20kg/Drum
AL} 6,600 72 Azd= 12714 ERas 20kg/Drum
Hj 8,200 69 Azd= 12714 SR 20kg/Drum

"ZA: ool x AEAR, VA A e 5FA 17} 30009/Ke FA

2) HA F5H o] AFAN DAY A
- Rdde] A, ATk 2 A AYde A A= 1016770= v =e] 1,6297H00 B &)
A e

X FHAE AE AR AGAT
(F9 - 7A)
] 2003 2004 2005 2006 2007
A A by 2 A A - 9,700 10,200 10,000 10,167
2 Aare FF5 AxXY - - 1,357 1,317 1,200

EFHAT AF Az Fohy
(che] ek f2)
g 2003 2004 2005 2006 2007
T, Ak ke 8 A A - 50,331 52,168 52,872 58,122.8
B Are FF AxY - - 10,062 10,702 11,4322

(&9 7la)

e 2003 2004 2005 2006 2007 2008

Hd, Arrbs 2 A 1,781 1,777 1,724 1,706 1,668 1,629
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L=

weso | g C—a

(bl ki)

L

== -7 10,198 10,985 7,303 4,351 3,418
a4l ZE| 28,027 28,872 27,091 22,633 21,519
e &= 19,909 19,164 17,680 1E.317 18 a4

TR SR
) ol . ---—-----J-':'"'.:.""-:m|r-:-_—'.="!—J
1)k

2ooeid 2007y 2oomid 20094 2owold
== P 23,833 23,706 29,704  21.418 22,762
= 22019 32 2535 28,924 23,339 25,396

. rae L, L& b oA 2,206 2,87E

a9 9 M= AY FRELEd)

Ao mEE, gu whEe] Al RS 20081 30004 el Al 20091 d 42004 ¢,
201040 5500919 B2 A4, 201240l Ful 1240 Age]l F4E Ao oY
=

=
2R BAMoR AAH) qEon $4Y,

- mA el TR 20109 F Ea Tl mEY 2010d S = Ad thv] 581% S0
W oA1R2000k07F EFarglom SUllFRAIE PRE 7289079 e w o)F v 12% A
A 2.

EE E2 ue| AR ik
10000
100K
000
S
L]
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X A9 AW k2
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a9, A AR (CEE A SRR A5, 201069 79)



- fARe A A ok AK WA 45%E AXea or A A F AR 60%%
AASD g @A A AAR oD skl AaFe ALK ow REd Frhshe Aol A
o, v, b2 dlE} L Jol e AR aE S AAA TS AFATL S B

N

=" 20106 oF 7% 4%

FEge & Jlsddon F(A A AuF 59 1)
#5 obAlol Fol A shele] smlgko] wg Z7 2 3 e
Pz

FF MY TR B A

d= 20094 2010 2011
AA A TR 2600°] el 27009] 2] 28009] @]
&% A 831l 8719)-12] 1] 12239
23 sholg), o Zrbet ghae] helA Y

S\ World Wine Production

PRSI 1 56,267

2003  *546% 2007 gl T

1.24 %
2003 ;___'_ 2007
| Wl rporea |l Wore v
Source: VINEXPO / The IWSR 2009 VINEXPO BORDEAUX 21-25 JUNE 2008 " Source: VINEXPO / The ISR 2009 VINEXPO BORDEAUX 21-25 JUNE 2008
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8.04+0.70
8.41+0.88

0.57+0.06
0.61£0.02
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— 1 2 —

=3).

89.77+2.42V
89.20+0.70

o] &g

).

D¥alues are mean + S.D. (n



Hunter’s color value

1 2 g
(°Brix) (%) P = L a b
A3k 13.6+0.6" 0.4+0.1 5705 2.7+0.1 2.0£0.1 8.1%0.1 0.7£0.1 2.9+0.2
23 12.0+0.7 0.4+0.1 5.8+0.3 2.6+0.2 2.0+0.1 8.4+0.6 0.7+0.1 2.8+0.1
DValues are mean = S.D. (n=3).

- e A 2 By A T SAEANLS % 3 28GR AS A T SR &4
HAA A @ By By F7E $4AE, pH, g, AaE 9 Arol A9 4377t
of mZ zol7F AA fle Ho=E YEE

-zl AN W B A F FEH 5L a9 29 25 78 A% FZe Ady 4

Bl ofF 2 Ui ey Aol AA gl ALE UEY
- A% 255H Xq"H’Jr 2 By oK g WAo] AlZEE Fow Yeld. A% 3F5H
o9 Y Fo] FFo] o= Qlsk WAool WAsIF o AHA 55 olFR= SR AR
Qlste] FEj7k ﬁﬁéol Aslgom o3 Fo] wHad
- oA Ay Fe] A H By FHA Hole= A gl o dAdny By
Feo] EHH ARQFel gl ol VhFAE AAgEAdo] TR AoeE dAdd

E 37 ATz e A L B FHE54 H
- gr A% o e g Hunter's color value
(“Brix) (%) L a b

0 AV 126+2.07 0.4£0.0 59+0.1 2.7+0.1 20+0.1  81#06 0601  29+0.2
B 10.1£0.1 0.3+0.0 55+0.1 2.6£0.0 2.0£0.0 8.4+0.4 0.7£0.1 2.8%0.1

) A 13.6%0.6 0.4+0.1 59+0.1 2.7+0.0 1.9+0.1 7.7%0.7 0.5+0.1 2705
B 12.0+2.0 0.3+0.0 5.8+0.2 2.2+0.0 2.1+0.1 9.9£3.9 0.8+0.8 3.3%¥15

5 A 13.5£1.5 0.3£0.0 6.1+0.1 2.7+0.0 1.9+0.0 8.6+0.1 0.7+0.1 3.3+0.1
B 11.1+0.2 0.3+0.0 5.8+0.1 2.7+0.1 1.9+0.1 8.8£0.2 0.7+0.3 3.3%0.1
A 13.9£0.8 0.4+0.0 6.1+£0.0 2.8£0.0 1.8+0.1 9.6+0.4 1.1+0.2 4.0+0.3

: B 11.5%0.0 0.3+0.0 6.1+0.3 2.8+0.1 2.1+0.1 7.4+0.7 0.5£0.0 2.8£0.2

A A 13.7+1.1 0.5+0.1 6.2+0.2 2.9+0.2 2.0+0.3 79+2.6 0.9+0.4 3.4+1.2
B 11.0+4.2 0.2+0.1 6.2+0.2 2.8+0.0 1.9+0.1 8.5%0.7 0.7+0.2 3.4+0.4

- A 14.9£0.8 0.5£0.2 5.9+0.3 3.0£0.1 2.1+0.1 79+1.7 0.5+0.0 2.1+0.0
B 17.1£4.4 0.4+0.2 6.1+1.0 3.1+0.0 2.3+0.1 6.0£0.2 0.3£0.1 2.1£0.0

A At B E s
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cellulase(ROHAMENT® CL))A & o]

B35 AL nE F7k A ¢k 11 °Brix

Heol A% gl narsxz g7

U oz sel AL EAE 14061004 &AL

Fow Hidts Ao UEHH.

=
Ei‘%ﬂ T A 2E ol = Ao w UEhtou Lke
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2 7h2} 0.005%(v/v)ETA Y AM 97.000.% 7H A vhekd.

- o By #AFde] g44 A 2o wE f2d g ¥ 59 B BE el A
sucrose®] $FaFo]l °F 4000 mg%® 7F4 =A UEY Fo fFedow FH. giaA

A F e el FA gl Hlske] oF 200~1,000 mg% =A e, 53] cellulase
0.03%(v/v) % pectinase$} cellulaseS 27 0.005%(v/v) &g 2 7ol A =4 e
N A zzo| A Fhe] #ZF A9

- _Cq7 P2 “/“\“
T+ pectinase % cellulaseE 2+ZF 0.005%(v/v) &3 Elsl=

# 4 aaAded e Fel = AFqe FE5A
GECBrix)  FAE(%) pH A g Hunter's color value
L a b
v 11.00+0.00? 0.32+0.09 5.39+0.03 140.46+0.01 220.15+0.00 69.27+0.21 0.75+0.03 18.15+0.00
2 11.00+0.00 0.24+0.00 5.35+0.01 0.22+0.00 0.05£0.00 92.32+0.08 -1.45+0.40 9.54+0.04
3 10.95+0.07 0.27+0.00 5.33+0.00 0.18+0.00 0.02+0.00 95.78+0.01 -2.39+0.01 8.77+0.02
4 10.90+0.14 0.27+0.01 5.32+0.01 0.16+0.00 0.02+0.00 97.00+0.07 -2.37+0.01 8.09+0.04
5 10.95+0.07 0.26+0.00 5.31+0.01 0.21+0.00 0.05+0.00 92.44+0.01 -1.80+0.01 9.28+0.03
6 11.00+0.00 0.25+0.01 5.33+0.00 0.24+0.00 0.06+0.00 91.10+0.01 ~1.77+0.00 10.08+0.00
7 10.85+0.07 0.33+0.06 5.30+0.00 0.18+0.00 0.03+0.00 95.05+0.01 -2.34+0.01 8.46+0.01
8 10.90+0.00 0.24+0.03 5.30+0.00 0.24+0.00 0.06+0.00 90.56+0.13 -1.71£0.00 9.75+0.03
9 10.90+0.00 0.25+0.01 5.30+0.01 0.18+0.00 0.02+0.00 95.92+0.34 -2.42+0.01 8.66+0.13
10 10.90+0.00 0.25+0.01 5.29+0.01 0.23+0.00 0.05+0.00 91.19+0.05 -1.69+0.00 9.59+0.03

D1t control, 2: pectinase 0.01%, 3: cellulase 0.01%, 4: pectinase 2 cellulase &3 0.01%, 5: pectinase 0.02%, 6: cellulase 0.02%, 7:
pectmdse 2 cellulase &3 0.02%, 8 pectinase 0.03%, 9: cellulase 0.03%, 10: pectinase % cellulase &3 0.03%.
Values are mean +S.D.(n=2).

#F 5 EaAgd we Fe] =@ HAFde] fad T
Free sugar(mg%)
Fructose Glucose Sucrose Total
I 1987.59+228.89 1929.97+172.01 4106.22+756.69 8023.78
2 2035.40+209.51 1992.89+182.28 4192.18+807.96 8220.47
3 2122.55£148.55 2079.29+£100.52 4485.53+488.07 8687.37
4 2148.38+79.91 2097.15+£37.84 4499.45+418.75 8744.99
5 1957.88+11.47 1936.89+14.95 3796.03£8.93 7690.79
6 2209.22+32.68 2147.37£11.50 4770.10£31.47 9126.69
7 2130.55£152.54 2078.16+£123.57 4465.34+453.65 8674.06
8 2172.12£147.00 2098.99+108.01 4293.01+475.40 8564.12
9 2053.26£181.87 1999.37+109.17 4392.68+646.68 8445.31
10 2186.00+120.37 2096.61+23.70 4294.13+507.65 8576.74

D1: control, 2: pectinase 0.01%, 3: cellulase 0.01%, 4: pectinase % cellulase €3 0.01%, 5: pectinase 0.02%, 6:
cellulase 0.02%, 7: pectinase % cellulase &% 0.02%, & pectinase 0.03%, 9: cellulase 0.03%, 10: pectinase %
cellulase &3 0.03%.

YValues are mean +S.D.(n=2).
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- EaAE Algbe] mE e By A5 FAEANS X 6% Ze FEY AS =
2] 60EolA °F 022 °Brixz 73t 5 ol%F & W3y}l glg. FA%E % pHe A% ZaAd
Ao W2 Aol AA Yl AoE e,

- Axe] Ae FAAY 60EA Lzte] 97252 7FE A vebd. agte A &iAE A
ol W2 Aol e bk 607 o] F = o3t F1e. fad d A A3 a4A
Az 54 A3 nz7A R sucrose’t T8 FElFoRE FRlEA oW gAY AL
o W Aol fle AR YERH(GE 7). ol A¥ Fe] B g AxE fg &
oA E AIEE 607l el E Ao ® gk,

E 6 EAAY ARt mE 2] EF AFde] FHAE5A
Zeo gl
A B C D
3 % (°Brix) 10.58+0.07% 10.80+0.00 10.85+0.07 10.88+0.04
FAHE (%) 0.32+0.03 0.33+0.01 0.29+0.02 0.31+0.00
pH 5.28+0.02 5.24+0.00 5.24+0.01 5.23+£0.01
L 94.49+0.09 97.25+0.37 94.89+0.17 91.45+0.11
A a -1.80+0.01 -2.23+0.05 -2.73+0.01 -2.67x0.01
b 8.59+0.02 8.00+0.02 10.77+0.04 13.15+0.01
== 0.03+0.00 0.01+0.00 0.03+0.00 0.05+0.00
ZAgL A 0.18+0.00 0.15+0.00 0.22+0.01 0.29+0.00

DA: 30 min, B: 60 min, C: 90 min, D: 120 min

YValues are mean * S.D. (n=3).

® 7 E2AY Al e Fel wF AFde felT g

Free sugar(mg%)

Fructose Glucose Sucrose Total

AV 1834.73%163.45” 1806.24+123.29 4032.31+610.74 7646.62
B 1879.78+121.44 1833.13+93.94 3989.42+716.07 7702.33
C 1875.32+153.26 1843.54+161.96 3979.76+586.97 7698.62
D 1910.28+97.94 1867.77+99.76 4167.01+387.15 7945.07

DA: 30 min, B: 60 min, C: 90 min, D: 120 min

YValues are mean *S.D.(n=2).
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HFde FAS5HYL F 83 L. aaAl Ad =24 2
-
.

T
2 FAme % 2 Aolrt L.

0T M3 0371Y FHgRN oF T ARE B, 4
A% 40Cel )

goll A of 5001 A S7He 53 A &% 60C°ﬂ*1 L%kol 94.68% 1}

guton o
0cC O] /\PO]] /\-1

AU
>,
)

3} 7o) sucrose?] o] 71
T o] Aole gle FHoE yE
== 60C7F Asst Aow

Lo

£ 8 ExAY S0l tE F9 B FFoe FA5A
sl s
A B C D
3 %= ("Brix) 10.70+0.07% 10.83+0.04 10.80+0.14 10.70£0.21
A= (%) 0.37+0.02 0.29+0.00 0.29+0.01 0.32+0.00
pH 4.90£0.01 5.25£0.05 5.21£0.02 5.22%0.00
L 32.18+0.59 83.86+0.35 94.68+0.38 95.71+0.20
A -0.81£0.08 -1.71£0.01 -1.99£0.02 -3.21+0.02
b 14.11+0.13 8.69+0.01 8.94+0.13 12.72+0.05
g 110.10+0.01 0.03+0.00 0.03+0.00 0.02+0.00
A 70.34£0.02 0.19+0.00 0.19+0.01 0.23+0.00

VA: 40°C, B: 50T, C: 60C, D: 70T

YValues are mean + S.D. (n=3).

it

e

o
e
ot
1)
nY
X
2
o
Ho

9. BaAY ko w

=5

Free sugar(mg%)

Fructose Glucose Sucrose Total

AV 1842.87+222.73% 1783.75+271.10 3424.10£704.43 7050.71
B 1890.49+128.79 1859.98+136.47 3912.93+479.60 7663.40
C 1898.99+£159.55 1846.15+148.22 3752.02+653.39 7497.15
D 1838.83+197.61 1775.19+206.55 3867.85+590.09 '71481.86

DA: 40C, B: 50C, C: 60C, D: 70C

YValues are mean *S.D.(n=2).
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A7 HZA(bentonite ¥ gelatin)* 2lo] W& 3
. G A BREA dm H A mE Aol7t gle AL
T HA REAZE H7rE A 05%7 e ol pHO A oF
02 Zoli= A e AeE JEg Ax gx 2 gano A
2t

©
N
)
g0
go

HzA Al me e B3 g4 Fed 2 F7)4F 2 3 1194 25 fEd
2 A Ay By RE5A9E= 9y fructose 2 glucosed ol 7Y =2 B

oF 25000 mg%old o2 Vel Fo fegdez o3AF. Sucrosed Hg FA
gelatin 1.0%9 A4 ozl H]&}e] 1251 mg¥%=o

e Ewky Fdo] F7]AF T ocitric acidZF 9F 10,000 mg% ol o2 71 =A yEld. 1

®] succinic acid, lactic acid % tartaric acid®] ¥ o] w2 Z o= UEH. Bentonite

gelatin A A BxA Agd ©E ol AA Qv AR UEY.

BEA A mE e By G HHd 542 3 12 2 a9 33 25 JAdEe &

S bentonite 1.0% % gelatin 1.0% &2 g oA 517 gl & 7F4 BS. AJH(5=Eo 4% F
=

d

=
A= F3 ol Hd ®BxEAl 7 1.0% 1 41.50%% 7} =+. Bentonite %
gelatin5 A gl oA FHd 2 o3} g&o] £ o= Yehd, 53 Hd HEA ZF 1.0%
Eow AYd Ae M =2 AoE yehd. wabs e goel ZAst A A
3|
S|

bentonite 2 gelatins 727 1.0%AM&-3F= S 9]

£ 10. BEA AL hE 9 I goje FA5Y

A B D E
3 = (°Brix) 56.9+0.1% 56.8+0.2 56.9+0.0 56.8+0.1 56.9+0.3
22 (%) 3.0£0.0 2.4%0.1 25+0.0 2.5+0.1 2.5%0.0
pH 4.9+0.1 49+0.1 4.9+0.1 5.0+0.1 5.0+0.1
L 6.5£1.6 5.9%0.1 5.5%0.1 5.9+0.1 6.0+0.1
A= a 2.6%0.7 2.8%0.1 2.5+0.0 2.60.6 2.2%20.1
b 6.5£1.0 5.9£0.1 55%0.1 5.9£0.8 6.0£0.2
g 2.0+0.0 2.0+0.1 2.0+£0.0 2.0+0.1 2.1+0.1
A 2.3+0.0 2.4+0.1 2.5%0.2 2.6+0.2 2.4%0.0

DA @ 248, B : Bentonite 1.0%, C : Gelatin 1.0%, D : Bentonite 0.5% + Gelatin 0.5%, E : Bentonite
1.0% + Gelatin 1.0%

PValues are mean * S.D. (n=3).
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E 1L BzA Al e Fe ww Foo] FoY 2

A B C D E
Fructose 26,423+567 25,114+45 24,622+329 2457316 23,690£73
S99 Glucose 29,698+48 29,818+112 29,212+89 29,209+169 28,075£91
(mg%) Sucrose 4,696+162 4,178+156 5,947+128 5,457+282 4,899+111
Maltose 202+30 167+11 141+21 96+16 43+9
Oxalic acid 603+84 670+37 657+46 685+37 64685
Tartaric acid 1,502+242 2,228+269 1,772+297 2,305£660 1,718+286
Malic acid 772+183 825+108 807+164 855+55 771124
:rn;]‘;i Lactic acid 2,089+252 2,256+122 2,111+201 2,196+80 2,053+208
Acetic acid 1,657+161 1,686+22 1,658+309 1,839+120 1,643+265
Citric acid 10,095+983 10,317+314 10,456+865 10,938+919 9,765+727
Succinic acid 2,483+443 2,384+108 2,886+293 2,724+60 2,246+290

DA © ®3%], B : Bentonite 1.0%, C : Gelatin 1.0%, D :

1.0% + Gelatin 1.0%

PValues are mean * S.D. (n=3).

¥ 12, REA AHgd wE o] Byl oo

Bentonite 0.5% + Gelatin 0.5%, E : Bentonite

A B D E

5 A(g) 08.82+0.29% 98.55+0.24 97.04+0.40 98.29+0.65 95.83+8.30
A E(g) 1.18+0.08 2.45+0.12 1.98+0.07 2.7140.18 5.17+1.12
o] h£(%) 14.30+0.49 12.20+2.41 20.00+1.21 32.25+2.90 41.50+4.90

NE #2342, B : Bentonite 1.0%, C : Gelatin 1.0%, D : Bentonite 0.5% + Gelatin 0.5%, E : Bentonite

1.0% + Gelatin 1.0%

YValues are mean *+ S.D. (n=3).

srrmailll

19 3. REA A

D : Bentonite 0.5% + Gelatin 0.5%, E : Bentonite 1.0% + Gelatin 1.0%%

o e e Buw o) 4 54
A @ A2, B : Bentonite 1.0%, C : Gelatin 1.0%,
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& sucrose’t F8 AEo|Y o} fructose

Sk

H
=

ol
ol
[e]

g

J

=3 9

)
=]

9]

S

5]

Alole] AS @% 570 °Brix, pH 3.44% e
Rew pH, 44 %

-
o

o

=K

14
‘Dro

o)
==
0

7o

e

B

pH
3.44+0.06
4.89+0.14
4.95+0.12

3 % (°Brix)
57.0+0.12"
59.0+1.46
60.0+0.97

=3).

UValues are mean + S.D. (n

o

ol
ﬂo
o
o)

|
0

o

&o
T

X

22

rr.RB)

Maltose
N.D

Sucrose
56773.44+1124.50
24926.44+1467.87
23863.49£1034.58

Glucose
N.D
10986.47+981.44
10344.67+1432.10

Fructose
N.DV
11467.25+1141.14%
12789.34+1684.79

[e)

TR

Al 2)

"Not detected.

i
o

[e)
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=3).

YValues are mean + S.D. (n

ITrace.
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o

o
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Azxs 9

9| ol

z

g Aelol we e

3

Nz
I~

mwo
Ty

E I
o)

7}3

olx o 3,000 ppmellA 97.45= <

=

Foll w2}

jze]

)A
o

o

=
=

J] oA 165212 713

*

I
T

o2 YeRd. bt
°F 10.00o.2 e} FAJEr

7Yl o] %t

-
T

R

& 2ol A

A 2

TH
oy
‘gt

ol

Nz
e

7,400 mg%=

Fepe

=

Ehcs

o

3,700 mg%-©°]

Fepo] of

3
=

sucrose ]

=
3

Nz
w

i

zr
Nz
I~
=]

<

Sl om 2443t B3t &

o] }\] ZF

)

o] o]H 7} AF AN oA

L=2
[¢}

b

)

—_
file)

ol

wK

ato] 2=

It

A
=

e 3000 ppmAE 2 7td

Ael ¥

ze]
il
i
K
o)
T
Nz
X

o

el =

A Al me

3}
=

15.

10.80+0.04 10.80+0.07

10.90+0.12

10.90+0.12%

9 = (°Brix)

0.29+0.00
5.11+0.00
97.50+0.21

0.31+0.01
5.10+0.02
97.45+0.14

0.30+0.00
5.08+0.05

93.44+0.04

0.27+0.00
5.14%0.01
91.24+0.17

(%)

1

<

pH

-4.04+0.02
10.71£0.11

-4.72+0.02
10.50£0.14

-2.12+0.01
10.21£0.04
0.03+0.00
0.20+0.01

0.24+0.01

15.21£0.14
0.03£0.01

0.34+0.00
DA: control, B: active carbon 1,000 ppm, C: active carbon 3,000 ppm, D: active carbon

0.02+0.00
0.15+0.00

0.02£0.00
0.15%0.00

M
imin

i

=

5,000 ppm
YValues are mean + S.D. (n

=3).
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# 16, A Aol wE o] = FFoe 73 T

Free sugar(mg%)

Fructose Glucose Sucrose Total
AV 1871.24+167.53” 1784.75+171.24 3745.78+524.43 7401.77
B 1778.52+121.97 1820.48+185.74 3821.36+546.37 7420.36
C 1814.45+124.31 1795.55+137.15 3767.12+364.27 7377.12
D 1799.14+141.66 1824.45+106.75 3811.76+427.14 7435.35

DA: control, B: active carbon 1,000 ppm, C: active carbon 3,000 ppm, D: active

carbon 5,000 ppm
YValues are mean + S.D. (n=3).

Feol s 8T wd Aol R AEE Fel T AME AT Axdue 1
Z < FEHAODE °oJFd vs axAE
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WATER 104

STSI04 104

03 wATER

=3 T m oz o
01§ pH treatoent vt 0Z | Shumy separation wnit 053 |Enzyme testment unit
-1| p# treatment tEnk -1 | Earth cost fiter -1 | Enzyme tEnk
-2| Het wrater pump - | Basket -2 | Het weatir putng
=3 Electric heater =3 | Hoae =3 | Electrle keater
=4 E-Jector -4 | E-Jector
-5 Expansion tani -5 | Exparsion ok
-6 Aute water comtrol valee -5 | Auto water contrel valve
{#2] Pressure gaugs {i | Temp ndrae contrallor %5 | Dight glhss
[Eﬂ Tamg auze % | Temp senser sk | Electric solenoid vahme

_IE* Wacuom gsuss Y | Du=in
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e B HH AxFA

9% ¢k 10 °Brix W9, &=}

1 3 - -
# (B3 &9, vF 29 %)

2 A 2 Ag 23] o), olEH AA

3 3 92 ZFF
Pectinase 0.005%(v/v)

4 TAAY 2 Cellulase 0.005%(v/v),
60T, 60 min

5 &7 2 @A A

6 1= o34 G2 of 1}

7 = °F 60C, UHES
xel wE gE 2" 9

5= q O

8 ATIEEERD g w4 ey
T AGA 2 AE 95 Fo=

9 Zﬂ%i} [} =3 <)
A 24
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;L 15
Ao1.0
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0 7 14 21

Al ZH)
S99 Y ARFel % el gy mlgo] uhE W o] LM
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2

=1
=

6.55 °Brix

A 2=

il

taoem gaxe k2 FAgel wla °F 1.05 °Brix

°

o Ax

= UEbd

T °F 0.68~0.75%% F7}

© 0.20%2 UEhton) Wi

=i
=

}‘\_]__

il

R

a3

1

ke

2A4 e el Aol

8

T 4.26~4.362.=

19. oA g e e

o

o
it

=

pH
5.77+0.00
4.36£0.16
4.26+0.01

= (%)

0.29£0.00
0.75£0.19
0.68+0.01

<

=A
o

= (°Brix)
10.90+0.00"

X7

X

;OL
Gyl

6.55+0.78
7.60=0.00

=3).

- 2

DValues are mean = S.D. (n

- )
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4z X
> 2

320, Aol whE e By o FAlwo) dag o vl

3 g 2.00£0.00"
BAaA 3

DValues are mean + S.D. (n=3).

E 21 EaAd wE e oE FAMESY o4 vl
Cell Count (cfu/g)

-4 € 4.4x10°

g 1.0x10"
gaAgd e e B BAE ZEK), 1P B ZE(Ca) T HlwAN 1 229
Ao dwbyom ool Al FUIES ZE, 2 AFoR "R o5 AT
}—\}%'q] 17%3’/]’ OE:]UH% ;(EL ‘;E}" 1:5]'.—’]_ EP—E].O/] /‘gxo]‘% E_?—Et] ol lg_l %7]% -E—-E—E_)‘]-ﬂ] 6“ L)g%_sﬂ
of ZshA gt

- ZEEK)Y FS 24 AHAYFATS FAHY 60,384.07 ppmell Hl& ¢F 159727 ppm 7}k
61,981.34 ppmo.= UYEld. <(P)e] AF FAHE+= 1539513 ppm % &4 AHIFIFS
8,756.65 ppm o= UEFE O™ Zr4(Ca)ol B9 T 401283 ppmeol] H]sto] & A 2] ol A
461817 ppm= °F 600 ppm7t& =A YEISE O o= 5ol wef Aolrt e Ao=w F

49,

ol AEiabee] de a8 aaA el o8 /19 §FE FAaslovy dE H 2y
g B

Fol F7tsto] el wgy FAEe AlxdA G4t fre

¥ 22, &4 wE Fe wE HaEe] ZAEK), JdP) 2 ZH(Ca) s v
Minerals (ppm)

25 XK) A(P) Z 4 (Ca)
A g 60384.07+685.01" 15395.13+332.19 4012.83+11.13
TAAE 61981.34+567.19 8756.65+95.93 4618.17+48.26

DValues are mean = S.D. (n=3).
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<

(Na) e mlad

>

Fol7h gl Ao v

= z}o

T °F 90.33~90.51 ppmO. & Tho] &
J2] T7Fe F318 8,660.07 ppmell HE 4,863.83 ppml &
& FA G vlste] aaA oA oF 48w = F

- AFe)d HS5 F+ 3
Na)e] 745 =

ot Mg)Y A
oF oW ke radhele
7}ste] 7,033.63 ppm=E Y EHE.

£ S "
fo

o] A(Fe), vt (Mg) 2 YEHFNa) g

I 23 EaAge wE e vy FAE
2 Hlu
Minerals (ppm)
A (Fe) nk24] 5 (Mg) U EF(Na)
-2 2 90.51+0.15 8,660.07£64.68 1,446.81+125.94
a1 90.33+0.43 4,863.83+40.71 7,033.63£125.82
DValues are mean + S.D. (n=3)

- ZhAge wE e wg AR AdA S Huwd Ay ® 249 2S5 A4 H
T ZAE AR dHE #AE VA awd 4 2 AS fA7 wsEE A
A4l a4¢.

- AAS(T-N)o A% FA-7 0.35% vls] &4 28] F7FA 250% =2 ¢F 84 o]A &4
el AF FAE &8 915te pectinase %

Aol A gHaFol =7 dEbd. ode 23 A
| e Aoz 4

cellulaseE #l2lst= Zo]
3E 24 A g el By FAEY dAEs e vlw
Total nitrogen (T-N, %)
=3 g 0.35+0.00"
F2Ag 2.50+0.00
+ S.D. (n=3).

DV alues are mean
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27 §leH
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=

- %27] @% 32 °Brixol A= Zart A

LL,.
;.OO

3o pH 46°0.% t}
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7] pH7}
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27).
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o
o
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24 °Brix

13
.

5l

F 1221 2 1996 g/100 mL= ERH

=

g &2 3525 g/100 mL=

<
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=
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(%)

3.43
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0.48
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3E 26 27 & sRd mE Y 9l dmE T IE, pH 2 FAE
27gE 2k dIE FF ERs T
H
(Brix)  (C) (%) (°Brix) b (%)
9 15 8.7+0.15" 11.75+0.25 4.70+0.03 0.708+0.04
25 8.5+0.10 12.25+0.15 4.66+0.03 0.720+0.03
o4 15 9.4+0.08 12.45+0.05 4.71+0.02 0.720+0.03
25 9.0+0.06 12.50+0.10 4.69+0.03 0.738+0.02
% 15 10.4+0.12 14.55+0.15 4.70+0.01 0.750+0.03
25 10.3+0.10 14.25+0.15 4.69+0.02 0.768+0.01
03 15 11.1+0.07 16.00+0.00 4.79+0.02 0.900+0.02
25 11.3+0.10 15.90+0.10 4.77+0.03 0.912+0.03
30 15 12.3+0.07 15.65+015 4.79+0.03 0.900+0.01
25 11.3+0.05 15.90+0.15 4.75+0.02 0.918+0.02
39 15 9.4+0.08 21.20+0.20 4.78+0.01 0.960+0.04
25 9.5+0.07 20.25+0.25 4.72+0.02 0.966+0.03
DValues are mean = S.D. (n=3).
& 27, 7] pHell & 9] ofle] dx & 37 g 2 FAE
SEEE B FAE
=7|pH .
(%) (°Brix) (%)
Control 9.4+0.07 12.45+0.05 0.720+0.03
4.3 9.1+0.10 12.50+0.00 1.080+0.04
4.0 9.3+0.05 12.25+0.15 1.110+0.04
3.7 9.2+0.08 12.80+0.10 1.290+0.02
35 9.4+0.09 12.45+0.15 1.590+0.03
DValues are mean + S.D. (n=3).
E 28 AS] Bk ol 2 shele] foY @
freld &#(g/100 mL)
Fructose Glucose Sucrose Maltose Total
57 °Brix ~ #9 £33 G 19.07 14.74 0.80 N.D 35.24
g A 11.03 8.58 0.35 N.D 19.96
30 °Brix
g & 0.05 N.D 0.07 N.D 0.12
we A 7.63 4.32 0.26 N.D 12.21
24 °Brix
vy & 0.02 N.D 0.07 N.D 0.09
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A
DN
©
e
fol
2
2
E=)
il

&9 SAubdele] wEr|k 5 pH W

- w0 B9l waat g A0
wiA
g (day) 0 2 4
1 3.25£0.01" 3.27+0.01 3.96£0.02
3 3.17+0.01 3.18+0,02 3.18+0,01
aw 6 3.75:0,02 3.77+0.04 3.88+£0,03
2 9 3.81+0.02 3.82+0.01 3.90+0.02
12 3.84£0,02 3.86+0.02 4,09+0.01
15 3.70+0.03 3.77£0.02 3.86+0.03
3.26£0.02 3.25:0,01 3.97+0.01
. 3 3.19:0.02 3.18+0,01 3.20+0.01
= - 4.00+0.04 4,01£0,03 4,08£0,02
2} ; jﬂ;i 3.80+0.02 3.82+0.01 3.88+0,01
12 3.83+0.01 387+0.01 3.940,02
15 3.86+0.01 3.90+0.02 3.95+0.01
3.96+0.01 3.2710.02 3.27+0.02
3.20+0.02 3.92+0,01 392001
aw 6 4,04+0.03 4.10£0.02 419004
A T2 3.87+0.02 3.96+0.03 4.03+0.01
12 3.91+0.01 3.98+0.02 4,06+0.02
15 3.90+0.02 3.97+0.01 403001

DValues are mean = S.D. (n=3).

¢}
AM 7 A = FAE7L oF7F 73 .
AELE A AFEE A wpRIAR F3e] mE Aol Yl
- 2E 6dA vl 2 UIE ERY £For Ftes 3438 AstHs Aow yEd. F
Bant gol 495 bl Al EAE 0403% 2 7 GHA e AAEA AME AR 2
< AF oz vEton 4%3 7 FAkTh B W

- EFALE BETL Ax AP SE A = gre] e AAE §7)2ke st =7}
st AAE f7)Abe By 3] 43S 53 WbE3lo] estere) 2 Fn|AEo] Ao o] &
9 e B Ao BE 3] BAEE BE PO AZ gAasita guE,
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3E 30, TaAd e e FAAE Y vt 5 FAE Ws)
unit: (%)
o uk g 7] 7¢ e = g H7EH%)
- g A (day) ; ) p
1 1.121+0.02Y 1.119+0.01 1.1210.02
3 1.228+0.01 1.22620.02 1.226+0.01
an 6 0.583+0.02 0.584+0.03 0.501+0.04
5 9 0.526+0.03 0.520+0.02 0.483+0.03
12 0.511+0.03 0.510£0.01 0.404+0.02
15 0.654+0.02 0.584+0.02 0.510+0.01
1 1.121+0.02 1.121+0.01 1.119+0.01
3 1.229+0.03 1.226+0.02 1.225+0.01
= i;i 6 0.429+0.04 0.428+0.02 0.403+0.02
A . ;;;i 9 0.529+0.01 0.520+0.01 0.501+0.02
12 0.511+0.01 0.509+0.11 0.479+0.01
15 0.510+0.02 0.483+0.02 0.480+0.01
1 1.121£0.01 1.119+0.02 1.119+0.02
3 1.225%0.02 1.220+0.01 1.220+0.01
an 6 0.415+0.03 0.40520.02 0.374+0.03
A B 9 0.509+0.02 0.478+0.03 0.418+0.04
12 0.480+0.01 0.473+0.01 0.410+0.02
15 0.483+0.02 0.474+0.02 0.418+0.04
UValues are mean + S.D. (n=3).
- 2 EF 73 HU sk mE HEY Y IS FHFS FARHE 3D, =8 '3e A
Foe B FRblA 0%%2 YEya 95 $ 394 1.5~35%9] S HER.

- FRS PRAR ST A TR 12YAAN RE FRN d:e Gl 343 37
T AT 166~173%9) S FFL HPom oF BA/ ALHFE SV F%

B ol 49631 7ol A 185% 2 F-H 7t HlEke 0.7% =&
A ARG A TR 3YATE 64 A 54 SUHE

Nol H7F vl go] mE AIEL FIF AolE JYUv o=
AsHAl S7retl e o] F gkntstA Srskl&

& o] 194%= B} it wEte] 12%A%E E&
AR AAELE AHET AF FEES AT FEG d3E ko] 15~20% U &
C Akl o7t e wdee] g FEAlE AARAS ol&ede W & dFol Tt

KR
=
2} = O
o 3T .
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3% 31 dEAd mE e A EeE Y Rt T dIE I W)
unit: (%)
G g 7|7k Ze] B3 g HIFF(%)
k3 A
i (day) 0 2 4
1 0.0£0.0" 0.0+0.0 0.0+0.0
3 1.5+0.1 1.5%0.1 1.6%0.1
s 6 7.1+0.1 7.4%0.1 7.3x0.1
5 9 13.9+0.1 13.5%0.1 13.8£01
12 16.6+0.1 16.6£0.1 17.3£0.1
15 17.8+0.1 18.0+0.1 18.5%0.1
0.0+0.0 0.0+£0.0 0.0£0.0
_ 3.0£0.1 3.2+0.1 3.6+0.1
ar
= o 6 11.1+0.1 11.0£0.2 11.6£0.1
T
2k ) 16.3£0.2 16.3+0.1 16.9+0.1
AAE A
12 17.9+0.1 18.0+0.1 18.6£0.1
15 18.2+0.1 18.2+0.1 19.4£0.1
0.0+0.0 0.0+£0.0 0.0£0.0
3.4+0.1 3.3£0.1 3.5+0.1
s 6 11.5+0.1 12.0£0.1 12.5£0.1
A& A 16.6+0.1 16.2+0.1 16.8+0.2
12 17.7+0.1 17.84£0.1 18.8£0.1
15 19.6+0.1 19.9+0.1 20.5+0.1

DValues are mean = S.D. (n=3).

- el w Gels wREE Hvbete] Alxd e oA WA Y] pHe & 3290 25
FEE FEAE ALY A4 " AF pH 395~39622 uEhd. o § LE 3
2% fadlen wE 694 sle HUF AF pHyb 4ol mobd.

- avt JAPE 5 E pHeE AEH0=2 gasig o 2g 1544 #HF pH 3.70~3.74= &}
3 3 S w5 AZE pHYF 4.26~4.27% ERE. ©l
7 et A pH7Y sl o el Syt ol 4% 3 7kl A pH 4.89% 7MY =

AARLE AHFT AS AR S% "okl o] pHA 4EetE A0 tehd. of
F owEst A4B5E pHe 274 dasgon g Arluge] $24% pHE 8. &
£ AYTAAM BE BICRE 690 lste] pHt A5as Ao ehd. F9 2o
gl 9 b5 Sl elste] pHE A&k Aoleh Berd
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- FA gAel vl pHA e AFelglon S8l BARAT ASH T4 pHA 7HE
5. o= & Qo AFoA HES= A kawachii7b BASE AL wlFEo® k.
F 32 HaAd e Fe 5 gdee 2grzt T pHA S}

o » Wl el wars ol A7beH)
A
g (day) 0 2 4
1 3.96+0.01" 3.95£0.02 3.96+0.02
3 3.85+0.02 3.84+0.01 3.83+0.01
an 6 4.24+0,04 4.26+0.04 430003
w2 9 3.83+0.03 3.86+0.02 3.94+0.04
12 3.77+0.02 3.80£0.02 3.87+0.03
15 3.70£0.02 3.73£0.01 3.74+0.02
4.27+0.02 4.26+0.02 427+0.01
) 3 409003 4.07£0.01 4.08+0.03
T R
N o 477+0.02 4.790.02 4.89+0.03
j} ; ;;i 9 454001 461003 4764002
12 454001 4.65+0.04 473+0.03
15 458+0.02 4.63+0.02 477+0.03
445002 446001 4.45+0.02
3 427002 4.26+0.02 428001
an 462+0.04 4.63+0.03 4.69+0.02
AA F A 4.23+0.03 4.28+0.04 4.32+0.03
12 4.24+0.02 4.27+0.01 432001
15 4.26+0.02 4.29+0.02 435003

DValues are mean + S.D. (n=3).

- =Y B Hrbel mE el Foa wAdde] FAEE # 339 2 A= "3E A
T 0.290~0.480% %2 TE& FIAZ ARSI bl £ YER

7hek A AR sls AUt 1—1? 0.318~0.335%= 43| stobd. o

= e

- PR RS AAELAE I ST A 7] FAEE 0335~0.339% %2 UERE. T
Zho whE Apol= A ew w7HAZ tle H7bel ofste] FAETE YolAl= Aoz u
Eb

- Fhel =R G AR tel A FATbel st Satmvh vhe Agom yEhd. AAlaa
AR A9 ve BEAE A e Hsd AFSs vEd. A FakE= 0315

- FAEE He AFdde 457 7PAA e A frldte]l 2 weld e R avt
BAHAA FAEE ST o
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unit: (%)
o kg 7] 7¢ el wH Fd A7 %)
-7 A
g (day) 0 2 4
1 0.478+0.04" 0.480£0.03 0.478+0.04
3 0.510+0.04 0.511+0.04 0.510+0.05
A 6 0.324+0.03 0.335+0.03 0.318+0.04
5 9 0.5110.02 0.510£0.02 0.479+0.03
12 0.584+0.04 0.529+0.02 0.509+0.04
15 0.654+0.01 0.612+0.03 0.601+0.02
1 0.339+0.02 0.335+0.02 0.339+0.01
3 0.404+0.02 0.401+0.02 0.404+0.03
‘i *if 6 0.223+0.03 0.207+0.04 0.195+0.03
Z 2 ;;;:i 9 0.281+0.02 0.268+0.03 0.223+0.04
12 0.281£0.03 0.241+0.02 0.219+0.01
15 0.269+0.03 0.265+0.03 0.223+0.01
1 0.298+0.03 0.290+0.02 0.298+0.02
3 0.329+0.02 0.330+0.03 0.322+0.03
iR 6 0.268+0.03 0.265+0.01 0.232+0.01
AR 9 0.360+0.02 0.322+0.03 0.320£0.02
12 0.350+0.01 0.329+0.03 0.320£0.01
15 0.335+0.02 0.319+0.02 0.315+0.02

DValues are mean = S.D. (n=3).

ol By g Arkel WE Fe R4 9P dug FFS E M9 2L rEL
GEAE AEE T BE 3UA SIS Gl BE TreIM FANA FFE WE 15
D) Fme FHE G 426U N A 20202 B Tl vFke] 27 S



% 34 BEAd 2 e FoA ddee] Hav|t T d3e g e
unit: (%)
s WE7| 7 ) 23t Fo W)
ul g A
g (day) 0 2 4
1 0.0+0.0" 0.0£0.0 0.0£0.0
3 4.2+0.1 47+0.1 4.8+0.1
an 6 11.4+0.1 11.7£0.1 12.4+0.1
5 9 13.6+0.2 14.2+0.1 15.0£0.1
12 17.8+0.1 17.3+0.1 18.5%0.1
15 19.8+0.1 19.8+0.1 20.2+0.1
1 0.0+£0.0 0.0£0.0 0.0£0.0
5 - 3 3.5+0.1 3.1+0.1 3.6+0.1
~ oo 6 7.120.1 7.4%0.1 7.4+0.1
j} Xé;:];i 9 1350.1 13.720.1 13.8£0.1
12 16.1+0.1 16.2+0.1 17.2£0.1
15 17.8+0.1 18.0+0.1 18.3£0.1
0.0+£0.0 0.0£0.0 0.0£0.0
5.0+0.1 55+0.1 5.5+0.1
s 10.4+0.1 10.5+0.1 10.7+0.1
A A 9 14.2+0.1 14.3+0.1 13.9+0.1
12 15.9+0.1 16.2+0.1 16.7£0.1
15 18.0+0.1 18.2+0.1 18.5+0.1
DValues are mean + S.D. (n=3).
3) e By dAS o] &3 DIYS! AxaH
- e By doo dme WA F ane JddHdo HE FriEe FHFd wE dH
& HaEARS A flete] Fe] 9l 9@ YPD AMHE|R] E3H]&of mE d3E wg
545 XA YPD wiA] =4S 3 359 2
¥ 35. YPD ApHujA] A
Components of culture medium (g/L)
Dextrose 100.00
Yeast Extract 10.00
Peptone 20.00
MgSO,-7H20 0.25
KCI 1.30
(NH4)2SOy4 450
- Starter®] 7% YPD AbHulA] o] Fermivin 0.2%(w/v)S #7}ale] 484|175 ot S w3t
Fe] Byl gl @ YPD AMHuAE v ¥ 2 A 23t Starter 10%(v/v)E HEE. H
B g 2 YPDujA Y EFu[ & mE d3s HaEALS 1 369 Ee
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e,

2 YPDHl A E&H] o] wE

7+7F 10.2 °Brix ¥ 8.4 °Brix® z}7} 1} E}
12.3% % YPD 100%7-7Fo] °F 2.4% =3

.

2 10.3%= e}
o 10.5%= U}E}
W o F 1.0 2 9]

1

ol

fol g

YPD

Starter 10%(v/v)

3 %= (°Brix)

100
90
60
10

100

84
8.4
9.6
9.6
10.2

&

Aol &
o pH 35¢

L
a

%]

o kA (NHy),HPO,) H7boll wE e Eekz)l oo
I FH(40 °Brix)oll 7} 40%(v/v)ste] 24 °Brix= 3] A
2 B o oluf AwnjE EghAbe]l %S 225¢/100 mLE YEE

ol gl 27k AR 0.02%(w/v)

[e)

T

1 199}

A ol g

oF 3 &

= 7
AdFS HagdH

[€)
g =

g A7hat

BERFLEA 0.02%(w/v)E

40 °Brix

7HE 40%(v/v), E34F 2.25g/100mL% 7} = 24 °Brix, pH 3.5

Yeast 0.02% (w/v), (NH»)-HPO, 0.02% (w/v)

25C Incubator

A7b W& e =23 FH(40 °Brix)o] &3

£ o o omy

1.90% % Yebd. 3

o2 e, o]t

|
i
2
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I e By o dFE Aol GRAYA HIFY AS pH, FAE, dE H d4IE
stef 5o FAEAe 2 Ao §le Aoz YE
¥ 37 SEGYA Htel g FHe B g d3e g FHAEA v
T e EER N
pH .
(%) (°Brix) (%)
T3 g 3.71+0.06" 2.12+0.03 10.30£0.00 10.60+0.00
arod A HE st 3.69+0.14 1.90+0.14 10.40+0.00 10.70+0.00
DValues are mean + S.D. (n=3).
- 9] DIYSFQle] 7]l A5S 93le] sucralose F7FEFol] wE e Byl go] AdmL
e EAAS 2 (A" 20). F9 EFY GH940 °Brix)el 7H¢ 40%(v/v) o E3HAE
25¢/100 mL& % 7}st.

3 okA 0.02%(w/v) 2 o}3hak

- e TAH(24 °Brix, pH 35 Z+2 &% 0.02%(w/v), 259
200 ppme H7FE. 10% AEEN 1% (w/v)9t Sucralose =¥ 0.001, 0.003 2
0.005% (w/v)E # 7}3t.
2 29 | 40.00 °Brix
@ _
8 H.n A 7hr 40%(v/v), 34 2.25g/100mL
= 24.00 °Brix, pH 3.50
{
Yeast 0.02% (w/v)
ER-ER G YA oA (NH4)-HPO, 0.02% (w/v)
K>SO, (84 200ppm
{4
Sucralose A7} | Sucralose 0.001, 0.003 2 0.005%(w/v)
{
at kS |25C dme wa
{
o 3} |
{
= % | 4~591 10°Col8} Wgua
19 20. Sucralose A 7Fekel] wp& ko] DIYSFQ! A 2 3A
- Sucralose F7FaFe] W& o] By ol 438 dwrgoeol FAEALS ¥ 387 S pH
o] A thET ¥ sucralose HA7F7HE 3.63~3.662 HARE o7t AA {1S.
kol 7 Sla. 9=

&

Aol A9 BE Fro| A 3.28~3.48%F sucralosed 7t wE £
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79~ sucralosed 7Foll A W) 2ol B3t 2F 0.2 °Brix/t% & Aoz yeytoy 4=
hako]l A9 2Tl F 04~06%AHE = Ao R e

o 1o,

¥ 38. Sucralose F7FFo] wE He] Eafyl goio] 4me vty FHEA Hl
pH 25 (%) 3 % (°Brix) o3 &3 (%)
AV 3.63+0.01% 3.37+0.13 11.15+0.07 10.60+0.00
B 3.65+0.00 3.38+0.00 11.40+0.00 10.20+0.00
C 3.64+0.00 3.48+0.13 11.30+0.00 10.00+0.00
D 3.66£0.00 3.28+0.15 11.350.07 10.00£0.00

DA: 10%4 889 1%(w/v), B: Sucralose 0.001%(w/v), C: Sucralose 0.003%(w/v), D:
Sucralose 0.005%(w/v)

YValues are mean * S.D. (n=3).

- Sucralose 7t wE o] G DIYSSle] #saA A3 ¥ 399 2o, ok 2 gk
A% sucralose 0.003%(w/v)H7}-3boll A Z+ZF 380 2 36022 7HE =4 UEE.
Sucralose 0.001%(w/v) 2 0.005%(w/v)37FF+3Ee] 749 242y 34082 v 28k Al YEE,

Aol 749 sucralose 0.001% 2 0.003%(w/v)T-7roll A 22 360 2 4.000.2 71 =L
shA 71329 749 sucralose 0.001% 2 0.003%(w/v) 77t Al Z+zE 34002 71 =4

Lol

S At oz el ol DIYFRlel A5 "z 10%4 88 ol nHiste] 7]
=7} =4 JErd. E3] sucralose 0.003%(w/v)Zd7Foll A wb & A 2 F£3H VS =
= I FAE o] g3k DIYeRSl Al ZxelA  sucralose® 7FEe] A

¥ 39. Sucralose 7t M2 e G DIYLI S #A5HA 23

Bl &k Al 7l 5%
IV 2.00+0.007<% 1.80+0.45" 2.80+0.45" 1.40+0.55°
i 3.20+0.45 3.40+0.55" 3.60+0.89% 3.40+0.55°
I 3.80+0.45 3.60+0.89 4.00+0.00 3.40+0.55°
\Y 2.40+0.55° 3.40+0.55 3.40+0.55% 2.40+0.55"

DTI: 10% Agg9ah 1% (w/v), II: sucralose 0.001%(w/v), TII: sucralose
0.003%(w/v), IV: sucralose 0.005%(w/v).

?Values are meantSD (n=3).
PABCD\eans within a row not followed by the same letter are significantly

different (p<0.05).
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e gdS 883 DIY<e A=A

el T 40 °Brix
&
3 A-®1 At 7 40%(v/v), 34 2.25g/100mL
4
e 2o 24 °Brix, pH 3.50
4
ER-GRGFA-0}3AF | Yeast 0.02%(w/v), (NHL.HPO, 0.02%(w/v), K2SOs 200ppm,
4
Sucralose A7} Sucralose 0.003%(w/v)
4
g k= 25C Incubator, 7~9¥9 W&
&
o 3} e How 7 w7|(racking)
4
=3 A 4~59 10Celst YR #
4
‘% A
&
¢ A F

a9 21 o] 2%y des 283 DIYSS! AxeAde

a9 22, e Fel DIV kRl Al Al

_48_




4) el w4 7|s=

D AEs 7S

el Hrlgre] mE F5A Autde]e] 3 F4E 9 pH A= #4098 2. 79
Gl Hubo] e 9 xo A$ control 340 °Brix®Z H7lHo] & o}
M 9% (v/w)E 4.10 “Brix® Z7}519 S

FzewErt AAPel met FEE BE PN Frlde. W 49014 g Fs
e e
o]% thehy

~071% = X
49744 2 Aol

o

T
o
ol
o
1222
1:011
)
0,
o2
it}
W)

A Z7] pHell Hl3ke] 1940 376~385% 7435
CrE 494 Fe 0, 3, 6 2 9%(v/w)ol Al 3.80~3.84
Joﬂ GE 2 ol thehiA

o g

0} O
e

3 40. HEAZEO] wE Fejde] oA Avpde ] g, FAE 3 pH

Time Defective oriental melon concentrate (%6(w/w))

(day) control” 3 6 9
0 3.40+0.06"¢?Y 3.60+0.235¢¢ 3.80+0.105¢ 4.10+0.06"¢
Sugar 1 5.70+0.06% 5.90+0.175¢ 6.10+0.15"P 6.30+0.06"
contents 2 7.20£0.12¢° 7.30+0.215¢ 7.60£0.06"5 7.80+0.154¢
(oBrix) 3 8.20+0.00™° 8.40+0.00" 8.60+0.00%° 8.90+0.014"
4 9.20+0.60P 9.40+0.60“ 9.60+0.005 9.80+0.10%
0 0.12+0.01V¢2 0.14+0.01% 0.15+0.015¢ 0.16+0.00"°
Total 1 0.65+0.01%° 0.69+0.034° 0.70+0.024P 0.71+0.00"
acidity 2 0.77+0.01¢ 0.79+0.015¢ 0.81+0.01°8% 0.84+0.024°
(%) 3 0.78+0.02" 0.79+0.024 0.81+0.02% 0.84+0.01%
4 0.78+0.01¢ 0.79+0.015¢ 0.81+0.014B2 0.85+0.02
0 4.36+0.01 V82 4.41+0.097B 4.47+0.06"B2 4.52+0.06%
1 3.76+0.04% 3.81+0.04"" 3.84+0.04" 3.85+0.01""
pH 2 3.79+0.02" 3.80+0.03%¢ 3.81+0.014° 3.82+0.014°
3 3.80+0.02%" 3.81+0.015" 3.83+0.0248P 3.84+0.00"
4 3.80+0.01¢ 3.81+0.00¢ 3.82+0.0048P 3.83£0.014°

DValues are mean+SD (n=3).
DABCD) [eans within a row not followed by the same letter are significantly different (p<0.05).

Pabede) Teans within a column not followed by the same letter are significantly different (p<0.05).

g Arhgel We R34 4edee Ax . I
3, 6 % o9glv/wiol A 807586882 Ekon] A9l el Ahee] watd Lo
oRb A et BE7E AW W L RE TN st Agon wE 4%
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A G0, 3, 6 R 9%(v/w)oll Al 61.64~56.34= g Z7|d H]sto] RE

341 F AR mE

o] gl

ol 0 3,6 =D 9%(v/w)ol A

o=
oﬂ__r

FA e AR

-237~-2.63%

Z Apol7k §

Cal Time Defective oriental melon concentrate (%(w/w))
oo (day) control 3 6 9
0 89.75+0.90VA%2Y 88 89+() 20" 88.06+1.197 86.88+0.035
1 77.07+0.05P 79.85+1.57° 80.41+1.565° 81.26+0.06""
L 2 74.60+0.29"° 71.08+1.074B¢  68.57+0.18%¢ 67.07+4.17%¢
3 68.37+0.08%¢ 65.69+2.198 64.51+0.53 64.37+0.1284
4 61.64+0.6124 60.39+0.08%¢ 58.78+1.228¢ 56.34+0.27¢¢
Hunter 0 -2.37+0.13%4 -2.54+0.04% -2.59+0.075%¢ -2.63+0.04%¢
unter .
1 -1.92+0.022¢ -2.05+0.085¢ -2.13+0.12% ~2.21+0.08%
S N .
| a 2 -1.14+0.012" -1.35+0.07"" -1.42+0.06%° ~1.45+0.05%
Color 3 ~0.79+0,02% S081£0.10%  -093:0.02%  -097:0,05%
vaiue 4 ~0.82+0.02 ~0.93+0.10%  ~1.06+0.0% ~1.18+0.10
0 0.060.01™% 0.06%0.00¢ 0.07+0.01¢ 0.07+0.00°
1 12.39+0.02¢ 13.37+0.57% 14.03+0.644° 14.51+0.184°
b 2 13.45+0.18° 13.88+0.275"  14.22+(0.59% 15.30+0.2342
3 13.64+0.35° 14.02+0.02° 14.88+0.16" 15.57+0.16%2
4 13.98+0.52¢ 14.61+0.25% 14.99+0.15" 15.58+0.15%

UValues are mean+SD (n=3).

PABCDN[eans within a row not followed by the same letter are significantly different (p<0.05).

PabedeNfeans within a column not followed by the same letter are significantly different (p<0.05).

“Not significant.

ol
A gH 0,36 %29
1

HAISHA =2 A3ds B9l
7(:)] o

Eo]:oﬂ TL}% U.Ex]_ 1%1—131—743]9/] El—l: vl 7} A0

9%(v/w)+= 0.06~0.07= H]=& Ft

ZEH S7rehe A% 19

0, 3, 6 2 9%(v/w)ell Al 0.31~040= Z&jF H7b=te] B&T5
7

HEvF gl wep 494 067~0.75% RE 7ol A
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Fel Fo

Al Zbel wh=

R A I

¥ 42 g T3
Cal Time Defective oriental melon concentrate (%6(w/w))
oo (day) control 3 6 9
0 0.06+0.00" 23 0.06+0.00¢ 0.07+0.01¢ 0.07+0.01¢
1 0.18+0.014%4 0.15+0.01%¢ 0.14+0.01% 0.13+0.00"4
Turbidity 2 0.24+0.02"¢ 0.25+0.01¢ 0.27+0.02¢ 0.29+0.05°
3 0.30+0.01"" 0.31+0.02% 0.33+0.03% 0.35+0.04%°
4 0.33+0.03% 0.36+0.01¢ 0.41+0.03% 0.46+0.0122
0 0.31+0.00¢ 0.34+0.00%* 0.38+0.00"¢ 0.40+0.012¢
1 0.45+0.01"4 0.44+0.01¢ 0.43+0.01¢ 0.43+0.00°
Brown .
2 0.50+0.01¢° 0.56+0.025¢ 0.61+0.03" 0.64+0.03"
color Cl Bb ABb A
3 0.61+0.01" 0.65+0.05 0.69+0.01 0.73+0.03%
4 0.67+0.01¢ 0.70+0.005¢ 0.73+0.01488 0.75+0.04"

DValues are mean+SD (n=3).

“Not significant.

Pabeden[aans within a column not followed by the same letter are significantly different (p<0.05).
DABCDN[eans within a row not followed by the same letter are significantly different (p<0.05).

ol A Hrbgel me FoA Aupdy e gdd A= % 439 #e dE2e ¥E o

UValues are mean+SD (n=3).

= z7]d g Hrpske)] wel F3d7F 144998 mg%, 3%(v/w) 168454 mg%,
6%(v/w) 1,969.45 mg% % 9%(v/w) 222891mg%e] o2 o Hrtsdo] Fr7ladyEE %
w4 F7kete] ol Al AolE K. ISRV IWEFE ST FHS TE 19H
2 Zog 7Ahdle] R 494 27842~324.13 mg%®E UEY. dF2 wE o H]Eho]
gl Hrbeel] wE Aol AX Fe Aoz e
343 B g Az mE el G T Avtde o 3oy
Time Defective oriental melon concentrate (%(w/w))
(day) control 1 2 3
Reducing 0 1,449.98+1.00VP2%9 1 684.87+8.60°"  1,969.47+0.92%  2,228.91+0.01"
sugar 1 213.23+4.95% 215.53+5.205¢ 218.73+4.315¢ 238.63+0.45"¢
(mg%) 2 230.94+0.73" 238.50+0.48°4 249.67+0.725¢ 255.53+1.50
3 277.79+6.10°" 264.79+5.88%° 277.85+5.775¢ 307.27+4.56%¢
4 278.42+1.54% 28391+18.69°"  303.41+1545%"  324.26+6.54""

DABCDNTeans within a row not followed by the same letter are significantly different (p<0.05).

Pabedefeans within a column not followed by the same letter are significantly different (p<0.05).

3449 e 2R 1YA

H)stel °F 0.60% 8= fr

dele Askgel we REd el dng ¢ Ane
191 G 996(v/w) BANA 41055 A A et 7o)
Hoz % vhErd,

_51_



- olF wEst QAP wel S Fyol AxHow Frhstel Wr 4UN Feol T}

10.80%, 3%(v/w) 11.00%, 6%(v/w) 11.20% % 9%(v/w) 11.50% o= 7+7F YElhg 39
g Arkee] B FEA Augeels] dae Fel ¥ e,

S

_l

- das FE Ay gl A o] o] FHA AutAe Az 5 e Ffol
d3E e AR ZLste] dd o] FUIETE d3g FEo] =& o dAd
.

344 BE Al e 3o Fo) FoA Avtde) o dag ek
Time Defective oriental melon concentrate (%(w/w))
(day) control 3 6 9
Alcohol 0 NDl)nsZ)cS) ND¢ ND¢ ND¢
contents 1 3.50£0.06Y< 3.70+0.12" 3.80+0.1254 4.10+0.00"¢
(%) 2 7.00+0.06% 7.20+0.10 7.40+0.10 7.60+0.00"
3 9.20+0.00" 9.40+0.20%" 9.60+0.06" 9.80+0.00"
4 10.80+0.20“ 11.00£0.065 11.20£0.065 11.50+0.06™

1)Not detected.
PNot significant
PabedeN[eans within a column not followed by the same letter are significantly different (p<0.05).

YValues are mean=SD (n=3).
PABCDN[eans within a row not followed by the same letter are significantly different (p<0.05).

- AeIg e Arbgel mE REA wurdee dme Y dvks E 459 LS LA 4R
.]

=
© 2 acetaldehyde, methanol, ethanol, isobutanol % isoamylalcohol & ©] 4] %S

- Acetaldehyde= e @l FH7Fo A 15520 ppme. 2 7F4 =4 YEelsS. e 3o 3 6
2 9% (v/w) H7bell A= ZH7) ¢F 136.36 ppm, 124.07 ppm % 12291 ppmo = & T H
Sekol Frbgl wel ok e

- Ethanol <] 3 H7l=Fo] BS4E F7Fste] 960~11.14%2 F5o2 e,
Isobutanol ¥ isoamylacohol®] 79 #&] T H7tefo] wE Z Aol gle S UERE

— Methanol&#-2 6%(v/w) ] T 7kt o] Aarde|oa 199.08 ppmo2 7Hg =7
el or el gals HIUbshA @2 F5A Autd oA 16145 ppmeZ 7 SHA U
E}.
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F 45, Fe] T FoA Audele das AR

Alcohol Defective oriental melon concentrate (% (w/w))
components(ppm) Control 3% 6% 9%
Acetaldehyde 155.20+0.72V4% 136.66+6.99" 124.07+0.46"¢ 122.91+7.00¢
Methanol 161.45+1.98° 185.45+4.94" 199.08+6.08" 190.83+0.98""
2-Propanol TrY Tr Tr Tr
Ethanol? 9.60+1.19" 10.15+0.66" 10.95+0.11%" 11.14+0.12*
1-Propanol Tr Tr ND ND
Isobutanol 93.55+11.6™”" 97.95+9.78 97.23+4.37 94.05+1.00
1-butanol ND ND ND ND
Isoamyl alcohol 300.16+4.155¢ 320.35+7.984P 328.93+4.02% 296.83+12.67¢
1-pentanol ND ND ND ND
Total 96,673.35 102,200.68 110,218.78 117,429.95

DValues are mean+SD (n=3).

DUnit: %

PABCDMeans within a row not followed by the same letter are significantly different (p<0.05).
YNot detected.

“Not significant.

N}
D
(@]
(0]
HU
N
N
2,
W
é
_\:
S}l
L
\l
o
A
bl
e .
>~
w2
E
o{ﬂ
N

°2 =2 7]§E—§ HolA s WPE‘VH /\1% ord 7l o}
E O

4 A el wegst

Defective oriental melon concentrate (%(w/w))

K
AN
(@)}
Y
o
ot
2
i

Control 3% 6% 9%
Color 2.40+0.55V¢ 2.60+0.555¢ 3.60+0.55" 3.20+0.458
odor 2.20+0.45¢ 3.00+0.00° 3.60+0.55% 3.20+0.4548
Preference )
Taste 2.00+1.227¥ 2.40+0.55 2.80+0.84 2.60+0.55
Overall 2.60+0.55° 2.80+0.45° 3.60+0.55" 3.00+0.00®

DValues are mean+SD (n=3).
DABCD\[eans within a row not followed by the same letter are significantly different (p<0.05).

INot significant.

- Sucralose H7}=Foll w2 o] F3x Aubde]e G FAME 2 pHE Ay # 479 2

_53_



. G AP A3 sucralosed 7Fel A F3 kel Hlgte] g4 =2 S vEd. 2avt
AYPDrs o7t 258 Asstes Aoz vepgorn 2g 494 control 7.83 “Brix® 7}

o3
v
X
-

Bl 0™ sucralosed 712 A9 853~8.90 °Brix® YE.

Sucralose 0.001%(w/w) 853 °Brix, sucralose 0.002%(w/w) 870 °Brix % sucralose
0.003%(w/w) 890 °Brix® sucralose?d7}=Fol] H]#|ste] F=rl S7Fste] Feol% 2l Aol &
Hel

e &/\}éﬂr controlol A1 sucralose 0.003%(w/w) ¢ 0.17% %= YEIkon dzm8Hg

24 050~051%= EE gt F7bek 2E 4474 0.62~0.63%% w7t

pHe ¢ d32dtg d FH7F control 4.82°14 sucralose 0.003%(w/w) 4.92 &=Fo &2

=
o)Al ApolE B o ghe] Apolol A= Hl=stA e olF ¢EEEE 5 pHeE 1
AA] 3.82~397% FAA FAa3E 5 44714 382~3960.2 2 W3 = §l2. sucralose?
HA7bF A #AQen g 7|zF < pHYF AR E WH Atololng dFE AT
Ho] F& Aoz wutd
3% 47. Sucralose® 7t &gk o] T Avtde]e] g F4E 2 pH
Time Sucralose concentrates (/o(w/w))
(day) control” 0.001 0.002 0.003
0 3.47+0.06"1s2<Y 3.53+0.06° 3.57+0.06° 3.60+0.06°
Sugar 1 5.30+0.0"4 5.30+0.00¢ 5.30+0.00¢ 5.40+0.00¢
contents 2 6.50+0.00" 6.70+0.12° 6.80+0.17° 7.00+0.06°
(oBrix) 3 7.53+0.29"" 7.63+0.29" 7.70+0.26" 7.80+0.26"
4 7.83+0.065 8.53+0.214 8.70+0.26%4 8.90+0.35%
0 0.17+0.00"¢ 0.17+0.00° 0.17+0.00° 0.17+0.00°
Total 1 0.50+0.0054 0.52+0.00" 0.51+0.004B4 0.51+0.004B4
acidity 2 0.65+0.00% 0.63+0.0378% 0.57+0.01¢ 0.59+0.025¢¢
(%) 3 0.65+0.007 0.65+0.01° 0.66+0.02° 0.66+0.01°
4 0.63+0.00™" 0.63+0.01? 0.62+0.00° 0.62+0.01"
0 4.82+0.005 4.82+0.04% 4.82+0.055 4.92+0.014%
1 3.97+0.037 3.90+0.00" 3.90+0.01% 3.90+0.01%"
pH 2 3.84+0.00™° 3.86+0.01¢ 3.86+0.03 3.85+0.01%
3 3.83+0.01™¢ 3.82+0.01° 3.82+0.01¢ 3.82+0.01°
4 3.96+0.00™" 3.96+0.01" 3.96=0.00 3.96+0.01%

DValues are mean+SD (n=3).
DABCD) [eans within a row not followed by the same letter are significantly different (p<0.05).

Pabede\[eans within a column not followed by the same letter are significantly different (p<0.05).

- Sucralose 7} wE 39
¥ 497 Ze Lk 2 g9 A
E}yt o} sucralose® 7fel wE

SA Aarde]e] A g 9 AT Ayl= 7 48 2
control®l 4] sucralose 0.003%(w/w)T 45.05~47.14% 1}
o)A zol= YEIYRA &S G2t E ) syl whe

:10 ot 4\1
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Lgkol A 7FAst7] Al &bste] @& 4974A] 3312~37.032 % sucralosed @F1he] 2] 2 <l

Aol g LA e
agte B dEe A9 1-?

Aol gro] 49 agtd 2ol 144 A #aste AxF FUeteE AEE B o= 1
A Al glucoamylase Z F5o| 93] 7F5aEs] HWA o wE & AEZ dd F7He
7)-1 oz Eo]

¥ 48. Sucralose@ 7}l 9@ @e] Rz Autdele] Ax

Times Sucralose concentrates (26(w/w))
Color (days) Control 0.001 0.002 0.003
0 471446577793 4505+4.71? 46.13+5.62" 45.30+7.10°
1 39.73+1.30™P 40.45+2.83% 41.44+6.82 46.67+5.39"
L 2 34.62+0.82°Y° 37.02+1.39A5P 36.10+£3.49% 35.31+3.515¢P
3 35.11+0.66™" 37.94+0.60° 38.55+0.83 37.08+6.122
4 34.45+2.19"P 37.03+2.50 34.62+3.89 33.12+2.94
0 -0.18+0.13™* -0.20+0.13% -0.21+0.13 -0.25+0.21°
Hunter’s 1 -0.41+0.04"° -0.74+0.10%" -0.76+0.24"B¢ -0.93+0.19"
color a 2 -0.39+0.06" -0.24£0.05% -0.22£0.07%"*  -0.36+0.09%"
value 3 -0.3520.04"" -0.22£0.01° -0.24+0.02" -0.24£0.09°
4 ~0.31+0.05"™" -0.25+0.04 -0.21+0.09* -0.27+0.08"
0 11.17+1.93" 10.39+0.44° 11.08+1.08 11.02+1.23
1 4.96+0.4254 5.96+0.6445¢ 6.34+0.7478¢ 7.00+0.724P
b 2 6.50+0.33" 5.52+1.83¢ 7.20£0.545¢ 5.60+2.14%
3 7.50£0.19™" 7.89+0.06 7.93+0.27 7.66+0.93"
4 10.77£0.57" 10.92+0.34° 10.95+0.23° 11.09£0.41°

DValues are mean+SD (n=3).

PNot significant.

PabedepTeans within a column not followed by the same letter are significantly different (p<0.05).

DABCDN [eans within a row not followed by the same letter are significantly different (p<0.05).
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¥ 49. Sucralose® 7)ol o3t 9] F=a AulAdg]e gx W A

ol Times Sucralose concentrates (%(w/w))
olor
(days) Control 0.001 0.002 0.003
0 0.57+0.11"% 0.60+0.08"% 0.62+0.128%ns 0.60+0.13"
1 0.99+0.00* 0.79+0.02282 0.79+0.138 0.76+0.1952
Turbidity 2 0.71+0.10™ 0.70+0.15™ 0.70+0.12 0.78+0.07%
3 0.77+0.06™ 0.78+0.06° 0.78+0.02 0.83+0.00°
4 0.79+0.06™ 0.79+0.04° 0.79+0.03 0.78+0.07%
0 0.96+0.11™¢ 0.99+0.12™ 04+0.14" 1.01+0.16"™
1 1.28+0.02"2 1.02+0.06 1.01+0.22 1.02+0.21
Brown nsbe
2 1.00+0.13 0.99+0.17 0.99+0.11 1.15+0.10
color A B AR
3 1.16+0.06" 1.09+0.06 1.11+0.02 1.15+0.0048
4 1.14+0.054B= 1.08+0.0978 1.17+0.02% 1.04+0.02°

YValues are meantSD (n=3).
PNot significant.
PabedepTeans within a column not followed by the same letter are significantly different (p<0.05).

PDABCD) [eans within a row not followed by the same letter are significantly different (p<0.05).

- Sucralose F7}&Fo] W& 3o F5a Avrde]d stdd Ade= % 509 e SdITES

kg A sucralose 0.003%(w/w) 1,915.85 mg%® 7F4 =3kom sucralose 0.002%(w/w)
1,855.93 mg%, sucralose 0.001%(w/w) 1,815.30 mg% % control 1,770.23 mg%s o %
sucralosed 7} &ol] 2 Fo] A<l Zo]lE H QY.

g7l AP HA] e stEe RE 7k A 7HASE A 3F LeERY, %‘i—%‘?:fi 4
A sucralose 0.003%(w/w)7d % S =
Hlsle] & 399 7H =4 YEld

control®] 749 17758 mg%= 7} A YEFSS™ sucralose 0.001%(w/w) 210.66 mg%
2 sucralose 0.002%(w/w) 226.15 mg% 50 2 sucralosed 7}#9] ZF7)o] whel 39
e foFow A e

A Andel o Ag gt stdd Age] =g Ao
5

) o
g PR skl 9R/L g el Aol .
g Basge] RUPee) AL ol gotel Yae
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¥ 50. Sucralose® 7Fell 9]t o] oA Aubde]e] 34

Time Defective oriental melon concentrate (%(w/w))
(day) control 0.001 0.002 0.003
Reducing ¢ 1770.23+4554VP%%  1815.30£68.55°  1855.93+148.04%*  1915.83+157.74%
sugar 1 197.47+3.32¢P 220.66+3.91%" 230.79+10.08"B>  243.18+9.62"
(mg%) 2 211.32+10.32" 239.41+10.85*  234.79+23.934" 248.07+33.20%"
3 188.40+19.60%" 223.41+9.534P 236.59+27.774" 261.04+13.974°
4 177.58+9.56" 210.66+6.64%" 226.15£9.50%" 252.23+14.224P

DValues are mean+SD (n=3).
DABCDNfeans within a row not followed by the same letter are significantly different (p<0.05).

PabedepTeans within a column not followed by the same letter are significantly different (p<0.05).

- Sucralose H7}Fol| W& e FoA Autde o d3ested Ay 3% 519 2 ¢2E
ste dmewry 194 control 3.87%, sucralose 0.001%(w/w) 4.50%, sucralose
0.002%(w/w) 4.63% 2 sucralose 0.003%(w/w) 4.87%% sucralose®d 7% B35 =/
UER A oAl ZolE He

- olF dI2TE
1223%2 7V =

Sk
control 11.27%¢ <

44712 FrolAd  zpolE  Holw F7}EHAl sucralose 0.003%(w/w)
3l sucralose 0.002%(w/w) 11.80%, sucralose 0.001%(w/w) 11.42%,
o2 =A YErd

w0
=
(@)
=
0,
)
w
(@)
i)
N
N
ol
o,
Hir
o
&
B[

- o]#3 A= sucralose?] TEREANA Cl719 5 A 9]
H Akst 9 R o olste] HA FEajE=d olgd #A T Cl7]7F OHZ 2 35 WA
sucralose @ fructose 59 WaEA TGy 7o EAR H3lyprg H Ao A sucralosed

N
5 dF dasdad olgd Aol AR,
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3 51. Sucralosed 7ol o]t o] F5x Aubda| o] a8 (%)

Time Sucralose concentrates (%(w/w))
(day) Control 0.001 0.002 0.003
Alcohol 0 NDVns? ND ND ND
contents 1 3.87+0.46%8Y®) 450+0.174 4.63+0.152 4.87+0.1224
(%) 2 7.47+0.125¢ 7.57+0.1288¢ 7.80+0.15"P¢ 8.23+0.06™
3 9.73+0.125° 9.90+0.1748 10.03+0.2148 10.27+0.324
4 11.27+0.75"% 11.43+0.72° 11.80+1.10° 12.23+1.15°

UNot detected

PNot significant

YValues are mean+SD (n=3).
DABCD) [eans within a row not followed by the same letter are significantly different (p<0.05).

Dabede\faans within a column not followed by the same letter are significantly different (p<0.05).

—

- Sucralose #F7f&gel w& 3] FoHa Avbde] e G SR I Ade i1 529 ZE
T YILAHFTOZE  acetaldehyde, methanol, ethanol, n-propanol, isobutanol %

isoanmlyalcohol 5 6&°] 7%,

—- A7 el w2 acetaldehyde®] kel 79 sucralose 0.003%(w/w) 128.13 ppm ©.= 7}4
=kom sucralose 0.002%(w/w) 121.69 ppm, sucralose 0.001%(w/w) 110.70 ppm %
sucralose 0.003%(w/w) 96.64 ppm o2 ooz &&xlo]E e,

- ne dFSARE T AFHE YEFH = n-propanol 9A] 9% Q1 Aol S Ho|™ sucralose
0.003%(w/w) 144.14 ppm= 7} =31 sucralose 0.002%(w/w) 126.87 ppm, sucralose
0.001%(w/w) 107.38 ppm % control 86.29 ppm <o 2 LFeER

- Isoamylalcohol ¥#-2 sucralose 0.003%(w/w) 162.48 ppm &2 7} =3ko™ sucralose
0.002%(w/w) 158.48 ppm, sucralose 0.001%(w/w) 107.38 ppm % control 136.82 ppme]
o2 FoARl AolE YElE. HItHo] F7ME S 39 W El9] n-propanol, isobutanol

2 isoamylcohol &9 gaFo] S7F
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¥ 52. Sucralose 7)ol 2]k

B9) B34 AAe) dugYR

Alcohol Sucralose concentrates (%(w/w))
components(ppm) Control 0.001 0.002 0.003
Acetaldehyde 96.64+4.58°Y 110.70+2.97" 121.69+2.474 128.13+4.51*
Methanol Tr? Tr Tr Tr
2-Propanol ND” ND ND ND
Ethanol” 10.74+0.35° 11.29+0.26B¢ 11.66+0.414% 12.20+0.36*
1-Propanol 86.29+5.947 107.38+5.89¢ 126.87+11.70® 144.14+7.894
Isobutanol 136.82+1.508 144.35+4.39" 158.48+6.28" 162.48+6.344
1-butanol ND ND ND ND
Isoamyl alcohol 439.58+12.74™% 448.37+7.00 463.38+16.12 470.24+27.92
1-pentanol ND ND ND ND
DUnit: %

PValues are meantSD (n=3).

PABCDN [eans within a row not followed by the same letter are significantly different (p<0.05).
YTrace

YNot detected.

9Not significant.

- Sucralse 7} wE Fe F5A Aubde o e A9 1 537 2e. A9 A
sucralose 0.003%(w/w)7} 3.302% 7} =gkom sucralos 0.001%(w/w), sucralose
0.002%(w/w)&= 3.00, 28322 el Control 3.0022 7} =9kal Ywx] #3+2 233~

sucralose 0.003%(w/w) 3.172 YEeEltom ymA 37+ 2.83~3.00
sucralose 0.003%(w/w)F3to] 713 =kom

3T AN
control &=°.& eI,

2830 2 et =S
o2 YEd.
0.002%(w/w), sucralose 0.001%(w/w) 2

A JEEE sucralose

- ol M3 o] HlFHT ghe] HlFo] FFH VxR JTFE VA= HoZ AAH. AT
AAF A3} G330 g A F sucralose@d7FY] AF TE A HUbA #HFH EAdRYG &
FEstar 9 7]l o3ty EAo JEFS = Aow dud

g Fe FEA A #5H 54

Sucralose concentrates (% (w/w))

¥ 53. Sucralose A 7}l

Control 0.001 0.002 0.003
Color 2.83+0.41"% 3.00£0.63 3.00£0.89 3.30£0.82
Preference odor 3.00£0.00™ 2.3310.52 2.83x0.75 2.67£0.82
Taste 3.00+0.63" 3.00£0.89 2.83+0.75 3.17+0.75
Overall 2.00+0.89%Y 2.33+0.52° 2.50+0.55" 3.20+0.84"

Uvalues are meantSD (n=3).
YNot significant.
IABCDN[eans within a row not followed by the same letter are significantly different (p<0.05).
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19 23, Sucralose® 7} 9] By gutAw] HAH A%

- BT 07 sucraloseE €¢FEE WE § HUE AYd Ay #F 549 TS Sucralose®
< A } T3F1 0.001%(w/w) 266914 3.02, 0.002%(w/w) 2.79°14 3.90, 0.003%(w/w)
30894 3502 AWtAQl 7a=7t ASE. 2 F 0.002%(w/w) kel 39082 7R =

A7t=9 vto] =5 v ZsiA vErY 7S et

e, 0.003%(w/w) -7kl A sucralose?]

Wolzl Aoz He)

- Zel FoA Ande]l Alx $ sucralose FHIF sACd wE BeA 54 Wrte] Aas
¥ 55% 2. A 04 F34 B H 7= control 2.57, 0.001%(w/w) 3.03, 0.002%(w/w)
390 2 0.003%(w/w) 3512 YEIY} sucraloseE dmewtg T H7le #A5FH EAHS

T2 Ho=2 YEhd,

Z()]_?'5‘1__

0.002%(w/w)7} 7}
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I %3 @A wg 597t E EF2332 7S50 Asle]  control,  0.001%(w/w),
0.002%(w/w) = 0.003%(w/w)= 22+ 297, 3.31, 419 2 3472 Yerd. 284 109 3
S HAAJN FHH =S deolx. I F 156¥ FTF¥H 7IZE7F control 3.37,
0.001%(w/w) 2.81, 0.002%(w/w) 3.68 %= 0.003%(w/w) 3.002 EI} A wWE 73 %
7 AAH O R FhstE AORE HQ.

3 54. Sucralose &FE W3 T Hrlo] ok o] FHA AuAde]e] #eF 54
Sucralose concentrates (% (w/w))
Control 0.001 0.002 0.003
Color 3.38+().74"m% 3.25+0.71 3.75+0.46 3.75+0.46
odor 2.63+0.52°% 3.13+0.35" 3.88+0.35" 4.00+0.53*
Preference c B A B
Taste 2.13+0.35 2.88+0.35 4.00+0.53 3.13+0.64
Overall 2.15+0.35¢ 2.85+0.358 4.00+0.53" 3.15+0.64%

DValues are mean+SD (n=3).

PNot significant.

PABCDNeans within a row not followed by the same letter are significantly different (p<0.05).

3% 55. Sucralose #7Fel] gk o] F5x Aurde]o] Ao nE deH 54
Sucralose concentrates (%(w/w))
Day  Preference Control 0.001 0.002 0.003
Color 3.38+0.741s? 3.25+0.71 3.75+0.46 3.75+0.46
0 Odor 2.63+0.52 3.13+0.35" 3.88+0.35* 4.00£0.53*
Taste 2.13+0.35° 2.88+0.35" 4.00£0.53* 3.13+0.64"
Overall 2.15+0.35° 2.85+0.35" 4.00+£0.53* 3.15+0.64"
Color 3.75+0.46™ 3.75+0.46 4.25+0.71 3.88+0.35
- Odor 2.88+0.35° 3.38+0.52" 4.13+0.35" 3.25+0.46"
Taste 2.63+0.52¢ 3.00£0.35" 4.00+0.35* 3.13+0.35°
Overall 2.63+0.74¢ 3.13+0.35" 4.38+0.52% 3.63+0.928
Color 3.25+0.46™ 3.25+0.46 3.50+0.53 3.50+0.53
10 Odor 2.25+0.71¢ 2.63+0.528¢ 3.75+0.46" 3.13+0.64"
Taste 2.00+0.53¢ 2.75+0.46" 3.75+0.46" 2.63+0.52°
Overall 2.00+£0.53¢ 2.63+0.52° 3.75+0.46* 2.75+0.46°
Color 3.25+0.71" 3.13+0.64 3.75+0.46 3.25+0.89
5 Odor 2.630.52° 2.88+0.35" 3.75+0.46* 3.38+0.524
Taste 2.75+0.46" 3.13+0.64" 3.88+0.35" 3.13+0.35"
Overall 2.38+0.52¢ 3.13+0.64" 3.88+0.35" 3.13+0.35"

DValues are mean+SD (n=3).
PNot significant.

PABCD\[eans within a row not followed by the same letter are significantly different (p<0.05).
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el B Fos wEERE AU mEE SR oA A ® 583 g Mo A
< Fe] Bal gof 1%H oA 43302 b =A vebd. a2y 3 a9 £33 7
T2 A 2% WA M B Aow yebd weba e BFa Fos o] g3
BREE S8 AN Feof H bR 2%E dAe
356 o] = o Hrbel] wE o] nEE S50 9
P i 1.&941%%@ 3 wz}(%) i
® 0.50 0.50 0.50 0.50
R 3.00 3.00 3.00 3.00
A 11.00 11.00 11.00 11.00
HErl C 0.04 0.04 0.04 0.04
TAA 0.02 0.02 0.02 0.02
QAT 85.44 84.44 83.44 82.44
e g 0.00 1.00 2.00 3.00

0 1 2 3
g9
. 9.3+0.0" 9.9+0.0 10.4+0.1 11.0+0.1
(°Brix)
pH 3.1+£0.0 3.5+0.1 3.7£0.1 3.8+0.2
Foe
0.3+0.0 0.3£0.0 0.3£0.0 0.4+0.0
(%)
L 98.0+0.0 82.4+0.0 70.6+0.1 59.39+0.5
A a -0.3+0.0 0.3£0.0 1.4+0.0 2.7£0.0
b 2.14+0.0 12.31+0.1 17.59+0.0 21.8+0.1

YValues are mean + S.D. (n=3).

58 e By 2o} Autekd wE e ulEE Sz Bsdi dx
el B B A7 (%)
0 1 2 3
A 3.50+0.55"" 4.33£0.52? 2.67+0.52° 1.67+0.82¢
aF 2.00£0.00° 2.00£0.89° 4.33+0.52 3.67+0.82
o 2.67+1.51° 2.67+0.82° 4.33£0.82* 3.33+0.52%
Ankd 7|55 2.67+1.21° 3.17+0.75" 450+0.55" 3.17+0.41"

DValues are mean + S.D. (n=9).
dValues with different superscripts indicate significant difference between the groups (p<0.05).
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- Ze] EHY gAS &85 Fe A Ax A olATE Sy, THE Sy, A
2= 2 Agds 47 60%(w/w)H ekl B Fiel mE Fe AE Az E 26)
o] ool
3
B3 60%(w/w) G| ZHESYIY § 5E
3
7+
&
) o o Pectin 4.5%(w/w)
Pectin 2 Citric acid #7F | & o .
Citric acid 0.54%(w/w)
&
9% 60 °Brix
3
<l
3
A & 3}
Iy 26 R TRl e el Aol Ax
- zel A AXE fste] HY T w2 FejAde deHA A3 x 599 2. Ao A4
ZgE Sdug 9 HFoa Z+zF 363 2 3258 /M =4 JEbd ke AS ZEE 27
aFo A 30002 7FE o oAUE 2 11do] 20002 HE He
- o 2 gy vExe] A mpxiiA R 2gE gagor Hysh oMo v =
2. ek Zel A A Foll A Bl AlgEE For R jugdor AATH(aH 27)
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3.63+0.74*

3.00+0.53" 2.00£0.76° 2.88+0.64" 2.63+0.74™ 2.75+0.46
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Zon
A 8.8312.76 18.01£5.54 86,828.77+6,748.33 3.4+0.3
ol AUE
oo g 7.48+0.22 15.52+0.71 61,472.95+4,337.89 3.5+0.4
= 6.32+0.46 13.16+£1.00 164,638.7+£21,167.92 4.6+0.8
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A g 5.17+£0.52 10.96+1.03 122,001.3%£2,393.93 3.1+0.1
AN 40.38+£13.10 85.40+29.27 64,206.27+9,268.00 0.1£0.1
R 35.43+7.48 72.85+11.65 51,193.58+5,823.89 0.8+0.1
=7 20.01+2.00 40.84+4.05 60,811.13+8,538.82 1.0+0.2
Dyalues are mean + S.D. (n=10).
¥ 61 FA 9 AlgAe] e Ay
oA 2 ANA A =474 B
2 2.88+0.64%V 3.63+£0.74% 3.38+£0.70% 4.00*£0.76%
3k 2.50+0.53° 4.00+1.12 3.50%x0.50* 3.25+0.71%
ok 2.75+0.71°¢ 3.00+0.93% 4.13%=0.60? 3.63+0.74%
FHH Ve e 2.88+0.64° 3.38+£0.74% 3.63£0.86° 3.88£0.64%

DValues are mean + S.D. (n=9).
®Values with different superscripts indicate significant difference between the groups (p<0.05).
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¥ 63 A9l B wel Avjo] WE w3 s A
Content of oriental melon concentrate(%, w/w)
Item
0 5 10 15 20
L 28.9+0.45" 29.8+0.60 29.25+0.05 30.10+0.10 30.35+0.15
Hunter's
a 14.1+0.10 13.8+0.10 12.40+0.30 14.40+0.80 12.45+0.35
color value
b 13.5+0.2 13.65+0.05 11.75+0.05 12.8+0.00 12.10+0.00

DValues are mean = S.D. (n=3).
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