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Abstract

This study examined the physicochemical quality characteristics of the oriental melon Makgeolli variant by addition
of sucralose during its non-steamed fermentation process. The results showed a partial increase in initial sugar
content in Makgeolli depending on the level of sucralose addition; and this slight increase in sugar content was
exhibited in all intervals into which the sucralose was added during fermentation. The pH of Makgeolli did not
exhibit significant changes according to the level of added sucralose until the fourth day of the fermentation process;
and the total acidity of Makgeolli did not significantly change in accordance with the varied levels of added sucralose.
Reducing sugar rapidly decreased in all intervals of the experiment during the first day of fermentation, and it
was then increased slightly staring from the second day of the fermentation. Alcohol content in all experimental
intervals was proportionally increased in accordance with the amount of added sucralose during the alcoholic
fermentation process. The alcohol content was reached to the final alcohol contents of control (A) 11.27%, 0.001%
(w/w) (B) 11.43%, 0.002% (w/w) (C) 11.80%, and 0.003% (w/w) (D) 12.23%. The levels of acetaldehyde, 1-propanol,
isobutanol, and isoamyl alcohol in Makgeolli were all proportional to the level of the amount of sucralose added
in the fermentation process. The organoleptic characteristics of Makgeolli was accorded with the level of the amount
of sucralose. In the sensory evaluation, the experimental interval of 0.003% (w/w) (D) showed the highest scores
of 3.30, 2.67, 3.17, and 3.20 in color, odor, taste and overall, respectively.
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Table 1. Ratio of materials in non steamed Oriental melon Makgeolli

Recipe
Rice Yeast Purified enzyme Water Nuruk Oriental melon concentrate
©® © (L) ©® (mL)
First step 50 0.001 300
Second step 480 1,440 312 28.8
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A &= UV-visible spectrophotometer(UV-1601, Shimazu
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Fig. 1. Change in sugar content of non steamed Oriental melon
Makgeolli after adding sucralose.

Values are meantSD (n=3).
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Fig. 2. Change in pH and total acidity of non steamed Oriental
melon Makgeolli after adding sucralose.

Values are meantSD (n=3).
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Table 2. Hunter’s color value and turbidity of non steamed Oriental melon Makgeolli after adding sucralose
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Times Sucralose content (w/w)
(days) (A) Control (B) 0.001% (©) 0.002% D) 0.003%
0 47,146,577 45.0544.71° 46.1315.62" 453017.10°
1 29.73£130%" 4045283 4144£6.82" 46.675.39"
L 2 34,62:0.82" 3702139 36.10£349" 3531235157
3 35.1120.66™ 37.940.60" 38.55£0.83 37.0846.12%
4 3445219 37.03£2.50° 34.6243.89 33.12£2.94°
0 -0.02£0.13™ -0.02£0.13° 0.13£0.13° -021£021°
Hunter's 1 041:004" -0.74£0.10% 076024 -0.93£0.19%
color a 2 -0.39:0,06™ -0.24£0,05™ 022£007°™ -0.360.09™
value 3 0.35:004™ 022:001° 0.24+0,02° 024:009°
4 031£005™ -0.25£0,04° -021£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+0.42% 5.96+0.64" 6.34+0.74"% 7.00£0.72*°
b 2 6.50£0.33™ 5.5241.83 7.20£0.54% 5.60£2.14
3 7.50+0.19" 7.89+0,06° 793+027° 7.66+0.93°
4 10.770.57™ 1092034 1095:0.23" 11.09:041°
"Values are meantSD (n=3).
Not significant.
Iurd Means within a column not followed by the same letter are significantly different (p<0.05).
9*PMeans within a row not followed by the same letter are significantly different (p<0.05).
Table 3. Turbidity and brown color of non steamed Oriental melon Makgeolli after adding sucralose
Time Sucralose content (w/w)
(days) (A) Control (B) 0.001% () 0.002% (D) 0.003%
0 0.57+0.11" 0.60+0.08" 0.62+0.12" 0.60+0.13°
1 0.99:0.00™ 0.79£0.02** 0.79:0.13*® 0.76+0.19™
Turbidity 2 0.7120.10™ 0.70£0.15" 0.70£0.12 0.7820.07"
3 0.77:0.06™ 0.78£0.06' 0.78:0.02 0.8320,00°
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™ 1.0420.14™ 1.01+0.16"
1 1.280.02" 1.02+0.06 1.01£0.22 1024021
Brown color 2 1.00£0.13™ 0.99+0.17 0.99+0.11 1.15+0.10
3 1.16+0.06™ 1.0920.06° 1.1120.02"® 1.15+0.00"
4 1.14£0,05™" 1.08+0.09"® 1.17:0.02* 1.04+0.02°

"Values are meantSD (n=3).

Not significant.

)
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4AD,

T °F 16~33 mg% = Afo] 7} FHAastith ol g Ad=

sucralose®] TE2EA A CI719] ¢ FiF o= ofet 4
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=
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Means within a column not followed by the same letter are significantly different (p<0.05).
Means within a row not followed by the same letter are significantly different (p<0.05).
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Fig. 3. Change in reduced sugar content and alcohol content of non
steamed Oriental melon Makgeolli after adding sucralose.

Values are meantSD (n=3).

methanol, ethanol, n-propanol, isobutanol % isoanmlyalcohol
5 6] HEHUT) Sucralose 7}l 12 acetaldehyde
o] dtako] 7% 0.003%(w/w) H7HED)ol A 128.13 ppm
o7 71 =9kom 0.002%w/w) ZH7FH(C) 121.69 ppm,
0.001%(w/w) Z7F+(B) 110.70 ppm L T3 7HA) 96.64
ppm <=2 2 folF o7 Jtekato] 2 B9Ithp<0.05). A
2] 9] methanol % 715-& 500 ppm ©|3tE 774 Ho AUE
tl (A~D) 25 1Al A3et o2 Yeisith vE 4=
<% & A=FHE WE = n-propanol GA] o] AQ1
Z}o]E H o1 sucralose 0.003%(w/w) A 7FH(D)el A
144.14 ppm= 7} =953 0.002%(wjw) A 7HH(C) 126.87
ppm, 0.001%(w/w) 7F+(B) 107.38 ppm 2 FH7HA)
86.29 ppm O E UEIWT SIS E F e, W

T2 ZAAFEE A A22H A3E (2015)

g

JT SollM T8t FInEC R H7T == iscamylaloohol
FFS- 0.003%(w/w) H7HHD)ol A 162.48 ppm &2 71
=9kom 0.002%(w/w) H7HE(C) 158.48 ppm, 0.001%
(w/w) 8 7}+(B) 107.38 ppm E FH7HA) 136.82 ppm]
To® FolA Aol UETH(p<0.05). n-propanol,
isobutanol % isoamylcohol 5 fusel oil®] FFZA] &Fo]
B A @7 ik 3 FE B 53] o] Ho
AA o frafieht 2oz EAE A5 T/ ot 3=
SIAA F0E SFAI)E 2E-S 3= sucralose?]
7ol S7hekrE 3] 2P E]9] n-propanol, isobutanol 3
isoamylcohol 5-9] 3tako] Z7lslglom] RE F7td|A =
Wl 222 fusel oil &% 71591 1 mg/mLo|3t2 YERSTh

M

(]

M5 B

FElvere] A AdEe] wrde] gRse
6%~8%=(31) ¥ <] wrde]e] A5 ¢E T 6%=
o] ASHASE A3 A3} Table 59 2o} &52-9|
S A A TR 7k Abel &2 /1814] sucralose
7ol w2 ko] ubde]e] Tl Aol Aozt &
Aolg}t o FH e} el 7% sucralose 0.003%(wiw) 37}
D)7} 33022 7H4 =3%kom™ 0.001%(w/w) 7 (B),
0.001%(wjw) 3 7FH(C)= 3.00, T2 7} (A) 2.832. 2 JE}
ok 3ol A9 FH7HA)7E 30022 7Y %A U A
T8 233~28302 YERGT vk sucralose 0.003%
(wiw) Z7FED)l A 3172 YERt e Y] F3he
2.83~3.00°.% UEPTE T84 7] %% sucralose 0.003%
(wiw) A7FED)NA 7HE =9ke ™ 0.002%(wiw) 7t
(©), 0.001%(w/w) H7HEB) 3 FH7HA) £o= ek
o} o]= A3} 3ol v|FHT} nte] H]Fo] F3HA 75k

0

Table 4. Alcohol components of non steamed Oriental melon Makgeolli after adding sucralose

Sucralose content (w/w)

(A) Control (B) 0.001% (©) 0.002% D) 0.003%
Acetaldehyde 96.64+4.58” 110.70£2.97° 121.69£247" 128.13+4.51*
Methanol T Tr Tr
2-Propanol ND” ND ND
Ethanol” 10.74+0.35° 11.29+026% 11.66+041*® 12.20+0.36"
1-Propanol 86.29+5.94” 107.385.89° 126.87+11.70° 144.1417.89*
Isobutanol 136.82+1.50° 144.35+4.39° 158.4846.28" 162.48+6.34*
1-butanol ND ND ND
Isoamylalcohol 439.58+12.74™ 48.37+7.00 46338+16.12 470.24+27.92
1-pentanol ND ND ND

YOnit: %.

)

:Values are meanSD (n=3).

=

INot detected.

Not significant.

;A'DMeans within a row not followed by the same letter are significantly different (p<0.05).
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Table 5. Sensory properties of non steamed Oriental melon Makgeolli after adding sucralose

Sucralose content (w/w)

(A) Control (B) 0.001% (©) 0.002% D) 0.003%
Color 2.83+0.41"2 3.00£0.63 3.00+0.89 330:0.82
odor 3.00+0.00™ 2.33+0.52 2.83+0.75 2.67+0.82
Preference .
Taste 3.00£0.63 3.00+0.89 2.83+0.75 3.17+0.75
Overall 2.00+0.89™ 2.5040.55° 2.33+0.52° 3.20+0.84*

Values are meantSD (n=3).
Not significant.

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

Jate 7]A e Ao g JARAL BSAA} Ay Lment
& 33 = sucralose A 7Fe] A WE A H 7oA BEA
SAET %}i%?}ak 2 7)E} o318k EAo] dEEe =
Ao Atenh ety ¥ed 542 R eR );,%
Al ]i‘% HLE 3 sucralose A7 B5A EA U] &
& Zlo g dAdH

2 o

2 oAzdae waAe Foude Azdy 3
A

sucralose747}‘j*°ﬂ wE olshety 4 542 At
I A3} 7] GE=E sucralose o] ES4E AR S}
3 om art x]agyjoﬂ ujel BE "7zt 224

S7kle 74 Bt pHE 28 49714 sucralose
o & 2 Ao|7} gl o FAIES] 7% sucralose 3
ol s} 2 Aol} YehtA @stel, Begel 45 194
of & A@FAA F438] Had H 245 254
Zohohe AFE M FREFFE sucrlose] H7}E
of whzt ‘Qi%‘%ﬁ7F Y= AN dF3-E3Fo] F7tet
g 28 T 2AIKA) 11.27%, 0.001%W/w) B7HEB)
11.43% 0.002%(wjw) 87F2(C) 11.80% 2 0.003%(w/w)
A7V D) 12.23% % b}\ﬂ-‘/]'l’/} &4F-E4E 5 acetaldehyde,
1-propanol, isobutanol % isoamylalcohol %+ sucralose? 7}
o] BEFE =2 S H Yt} Suralose 71| wpE
H54 5442 sucralose 0.003%(w/w) 7 D)N A color,
odor, taste & overalle] Z+2Z} 3.30, 2.67 3.17 & 320202
7Hd =gtk
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