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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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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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ZAT "9 grxol AiE Table 2 2 Table 33 #th
Sucralose 7} &0l W2 L7k B g 23 T3 7HA)l A
0.003%(wjw) H71ED)7FA] 45.05~47.142 et o
sucralose F 71l WE F97 ztole YERA] ZdTh
(p<0.05). ¥F-&HH7} R gof me} Lgke] A} FAast
7] A& ske] wWE 4U7HA] 33.12~37.030. 2 sucralose 3
7o) 931 AtolE YERA] 2% THp<0.05). agh-S &
GES A8 A 002~-0212 YEGOH RE AT
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frart o E 1YY st 254 S7ske 2
H}= Bt o] Park 5(27)9 Ay Az F
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Ao} FASE As Uity 2 =0t 99 B9 agh
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Eapiley

gtelgt 4l A 25lEF HE
Scralose 7} ol W2 2] F3A} Autde|o] ¢3-&
g 3y T U9y g W= Fig 33 2tk
t}o o

Sucralose?] F7}ekol| w2 AT g A 0.003%(w/w)
A7FHD)A 1,915.85 mg%hE 7HE E=9hom 0.002%
(wiw) Z7FH(C) 1,855.93 mg%, 0.001%(w/w) H7}E(B)
1,815.30 mg% % F37HA) 1,770.23 mg%a2-Z sucralose
A7l w2 o] A2l AfolE Holm UERETHp<0.05).
a7 YA e ke BE el A Fhast
= AF¢S Hion 4F2E 4UA] 0.003%w/w) D7
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7t mlate] 2k S 71 =9kt Sucralose T3 7F
(A)9] 79 177.58 mg% = 74 @A JERESH 0.001%
(wiw) H7HEB) 210.66 mg% = 0.002% (w/w) 3 7HH(C)
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AAT} FAIA 0|9 22 U 459 2ol AR
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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 45.05:4.71° 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 37.08+6.12°
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° -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+0.42% 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% 5604214
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 mean+SD (n=3).
Not significant.
9\ feans 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™ 0.7820.06' 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™ 1.04+0,14™ 1.01+0.16"
1 1.28+0.02™ 1.02+0.06 1.01£0.22 1024021
Brown color 2 100013 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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)

)
)
)

)

4

% ok 16~33 mg%hE x}ol7t ATk o3 A=
sucralose®] TFEEAAA C17]1Y 745 ddF oz ofst 2
o= =of lom kst W FF Fol oJste] A EalE
=4 0|83 B = 17|17} OHE X &% A sucrose &
fructose 52 HEA T 2 EHE DI B AF
of| A sucralose®] A% dF 43L& g HA T Fay

‘Means within a column not followed by the same letter are significantly different (p<0.05).
“PMeans within a row not followed by the same letter are significantly different (p<0.05).

Foz AgE o dISUF o]&H ol AKX
(30).

Sucralose 3 7}eol| wh2 o] whde] o] &
213} A3} Table 49} 2tk =8 GFE/JFO 2 acetaldehyde,
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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 6F0] HZEF At Sucralose 7}l w2 acetaldehyde
9] &=kl A9 0.003%(wiw) 7 (D)olA] 128.13 ppm
o2 7H Z=3kor 0.002%(w/w) B 7FA(C) 121.69 ppm,
0.001%(wjw) H7k+®B) 110.70 ppm L FH7HA) 96.64
ppm =02 o H 07 FFR}ol S B ATHp<0.05). U
219] methanol 3 712 500 ppm ©l3H 7 o} Y=
ol (ArO) 2F 20 A A0 Uekgh v U=
/3% T A=3E YERA= n-propanol HA] 2] <
2tolE BOH sucralose 0.003%(w/w) H7HH(D)olA]
144.14 ppm= 7} =943 0.002%(wjw) 7H+(C) 126.87
ppm, 0.001%(w/w) H7FB) 107.38 ppm %= F37HA)
86.29 ppm w22 YEIGTh dISAHE F HEe, WF

)

1 A5 FolX T893 FHdEO0=E BT} H= isoamylaleohol
P2 0.003%(w/w) H7FHD)l A 162.48 ppm .2 71
w=9kom 0.002%(w/w) H7FEHC) 158.48 ppm, 0.001%
(w/w) H7H(B) 107.38 ppm 2 F37HA) 136.82 ppm2]
o2 FoHS ZeolE YEEH(p<0.05). n-propanol,
isobutanol % isoamylcohol &~ fusel oil®] FFZA &l
s A 7 kAL FF % 530 4ol Hof
AA e Fafeht AFo R AL B9 F/F B FS
FINA FrIE SAANTIE 285 k=t sucralose?] 3
7heko] S7VE 339] 2221 9] n-propanol, isobutanol 3
isoamylcohol 2] gtaFo] F7lel o BE FhoA =
Wl 222 fusel oil 3 71521 1 mgmLo]3t2 YERSTY

oy

I«

oSy Y

et FAY AlgEe] wHy 4RSS
6%~8%=(31) ¥ 3| w9 A5 Ha F 6%= AAst
o] BEAE AAIS A7 Table 59 2Th $2&| FaF
2 AYE B F7HARI 7 Aol 2 Qlske] sucralose
7hgl| & ] whde] ] T2l 543004 Alolrt s
Aot o 3=t Al 732 sucralose 0.003%(wiw) 37}
(D)7} 33002 7 E=3ko W 0.001%(wjw) H7HEB),
0.001%(wjw) F7HHC)E 3.00, F-37} (A) 2.830.F e
stk &Fel A9 F317HA)7E 30002 7P %A v A|
T8 233~2830 2 et uHE sucralose 0.003%
(wiw) A7FHED)OIA 3172 YEES ™ Yw A F3-2
2.83~3.002.2 YelJt} £34 7]3 %+ sucralose 0.003%
(wiw) A7FHED)NA 78 =321 0.002%(wiw) 37+
(©), 0.001%(wjw) H7HEB) 2 F3H7HA) ©o2 YeEbs
t}. o] Alx} 3ke] HlFHT 5t HlFo] FHE 759

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

Dnit: %.

o

:Valuw are meantSD (n=3).

4

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 mean+SD (n=3).

2 .
Not significant.
3I)A- gt

o
:
Ny
N
N
r
&
2 o
Jm

3ol B el

FO

oF
2

2 dAFeAMe HEAy FHdm] Axay F
sucralose 7Fgoll WE o]3}8hd F4 EAS AT
I A3} 7] G+ sucralose FH0] ESFE dHE S}
st wart g wet e H7FEe A 254
ke A3 Btk pHE 8 497HA sucralose 3
o & & Ao|7} §llem FAES] 9% sucralose
ol whe} 2 xpo|7h YEhA] skt SHlwe] 79 194
o 25 AFFA 543 A 5 2dFE 254
S7Vete AES BAth $AE L sucralose®] H7HF
o el dREEr7 JYHEA dSeFo] st
wa 23 T FHVKHA) 11.27%, 0.001%(wiw) 3 7HE(B)
11.43% 0.002%(w/w) d7HEHC) 11.80% 2 0.003%(w/w)
A7HED) 12.23% = YEstth 258A% 5 acetaldehyde,
1-propanol, isobutanol & iscamylalcohol X5 sucralose 37}
Zo]] e+ E Fo kS H T} Suralose H7fo wE
W52 A2 sucralose 0.003%(w/w) 7HED)N A color,
odor, taste & overall®] Z}2} 3.30, 2.67 3.17 & 32002
7+ =Skt
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