ISSN( Prmt): 1738-7248, ISSN(Online) : 2287-7428
Korean J ood Preserv

21 (4} 536-5 % &
http://dx.doi.org/10.11002/kjfp.2014.21.4.536

R LEOIRAEX|HQF Y
The Korean Society of Food Preservation

Quality characteristics of oriental melon
Makgeolli using uncooked rice by oriental melon concentrate

Ok-MI Kim', SunIl Park?, Yongjun Jo°,

Yongjin Jeong®*

'Faculty of Hotel Culinary Arts, Tackyeung College, Gyeongsan 712-850, Korea
Depammnt of Food Science and Technology, Keimyung National University, Daegu 704-701, Korea
*Sehool of Food Science and Biotechnology, Kyungpook National University, Daegu 702-701, Korea

ze| =Y FHotol wE

SR warHEle] EUSY

2 ELREX Rk

o sm s x|, mistm

MEILZ ST, CHYRHED AET et

Abstract

In this study, we examined the quality characteristics of oriental melon concentrate according to its content in
the production of Makgeolli using uncooked rice. The results show that when more oriental melon concentrate
was added to the Makgeolli and as the fermentation progressed, the sugar content of the Makgeolli increased. A
slight increase was noted in all samples. The total acidity from the second day of fermentation did not show a
significant difference according to the addition of 0.77~0.85% oriental melon concentrate. The pH of Makgeolli
was slightly higher. The addition of more oriental melon concentrate after its decrease on the first day showed
no significant difference in the pH. Reducing sugars in the Makgeolli slightly increase on the second day, after
it rapidly decreased on the first day. The alcohol content increased as the fermentation progressed, and the Makgeolli
with 9% (v/w) oriental melon concentrate added on the fourth day of its fermentation showed the highest alcohol
content of 11.15%. Thus, it verified that as more oriental melon concentrate is added, the higher the alcohol content
becomes. The acetaldehyde content of the alcoholic ingredients was low. The addition of and the increase in the
oriental melon concentrate and the methanol were highest in the Makgeolli when 6% (v/w) oriental melon
concentrate(199.08 ppm) was added. For the sensory characteristics, the Makgeolli with 6% (v/w) oriental melon
concentrate showed the highest color, odor, taste and overall values of 3.60, 3.60, 2.80 and 3.60, respectively;
but in general, it showed low values. The result showed that during the production of Makgeolli, oriental melon
concentrate can be added, but a study on the use of a sweetener to improve the quality of the Makgeolli is desirable.
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gt oMt 7 & ARE S 98 g4 IEiA
TR she HUETFoIM(10) €Rt FRAE B T
Ay} FHo] Sof 9lom el 9 AR EZ o]
ATk WA dFH 715A 7R = e o et A
TR} sREY] 7] Wl o Ret

kS 7R A ATk, 2 A7 A3 i) ddshiA
gt 7lsdy 553 FuE 7HR whdele] o) 2
A7} 23] oA WA dubd oz A el vhde]
T2 3 g g Aai 58 A8 7 ARESHA| T
2 B 58 AR Ee
AR AFE o] &3rk(12). T3t 2dele] AFEE ¢l
cheket ghebA, 2 2 FE9S Hrke A

[e]

3 dbgol Yo Axw =t o] wslE 913 A
gel % F3kE golopl sh= oyt el g old
28] 2H]7} gol vhde] Aikdrtel] B FE2 AT
(13). 22t F2 SAE ARA B2 A2 d5S °)8
& B3 B diE Yrvlee] NEEH Ayt A3d
A e o] AlFsrE Ed] o] FolA L 3ltk(14).

oje] & AFellM e FA Aurde Az 5 e
F5Y Tl mE olshery FA5 kel el T
2] Jhdel] 3 2AER dgstart ok

Mz o

AN =
B Ao g winE= 20139 AR 3E-S 2185}
Rom AAEE G4 glucoamylase(4,000 sp/g, Heegu
Co., Ltd Simizyme, China)= (F5)KMF| A A F o}l A}-&-
stk el s A AFelA el AFHE w5
g 50 °Brix &% AHS SIRITE FEE AlF vEESA
TYoted ARl en el Foap Auide] WEo| o)§

H AlFE R = Fermivin(Saccharomyces cerevisiac, DSM
Food Specialties, Seclin, France)& AFH&-3}31TH(15).

& &e| dorda] =6 M=

Zhe] 75t A el o] A2 -2 Park 5(16)9] AT
o &t "Hasiath &, BeEd EHg A ax
0.02%(wfw) 2 glucoamylase 5% (w/w)= 23ate] 321
%7](HB-102L, Hanbaek Scientific Co., Bucheon, Korea)©]|
A 28Tl A 30417 &<t E5 stk & 95 vl S
A3 F 300%(viw), glucoamylase 5%(wiw) % T
6.5%(wiw) S £ dta WS 10% H7hsted 25Cel|A
T2ARE FLE REASI el FFHA2 0, 3,6 5 9%(VIw)
g 747 B 9 dms BE A Al B9 FE
Wbl whe A Aaelel FA54E vaekich

pH, &4 ¥ g

pHT pH meter(Metrohnm 691, Metrohm, Herisau,
Switzerland) 2 S8} 21 FAMEE= AR 1 mLel| A4 2F
S 2~34He "ol thS 0.1 N NaOHZ %3} 2% ]
acetic acid(%, wiv)Z ¥Rt B =E digital refractometer
(PR-101, ATAGO Co., Tokyo, Japan)S A}-&&te] =% 3}
Atk

M ZME 5l Bt

A &= UV-visible spectrophotometer(UV-1601, Shimazu
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ou fxETE FREE ASSGom 2AE 9 S
72} 420 2 660 nmell A S EAc
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2} gas chromatography(5890, Hewlett packard Co., Palo Alto,
CA, USA)E ©l&ste] &Aaith(6). o o A&
column-= HP-INNOWAX(19091N-233, 30 mx0.25 mmx0.5,
Agilent Technologies Co., Ltd., Santa Clara, CA, USA)&

o] 83191 2™, carrier gas= Na(flow rate 1 mL/min)E A&

I Tth GC oven <%= programe 40CollA] 28-3F 4] &
B} 2T 23k 130°CoA] 187F 848} detector

+ FID, injector temperature 250C, detector temperature 26
0CE dH sttt

= Adsdth 715x9] H7F 52 vl(taste), 3F
(flavor), 2(color) ¥ F3H4 7] 3 X (overall acceptability) =
A 5 AdHE ol &3t wlg- FU 53, BEolt)

37, o v 1oz Yehigich

EAH X2
B Ado] A¥= 33 wkEo g S3E Hy FHA}
2 Yehilen zt A@d o] thgk FAA 2 SPSS
(18.0, SPSS Inc., Chicago, IL, USA) 57 Z2 1S o] &
SFATH (p<0.05). oMM LLufA] AR S Al s}
31 Duncan’s multiple range test® 7} A& 2] =] 7+
o7 Atol & HSskAth

&9 FEA Mutdelel g
29l %1014 A7V w}e ]
=, pH 2 AMeE Hg 1 2 29} 2tk 2

29 5% Aol Be4E 3

2 9%(viw)ell A 2k 0.20~0.30 °Brix 4
7 ol vlElale] e ket o4
o} (p<0.05). T3 TR 7}F 1o whet
oA F7letgdom g 4dolA FEY T
o] 73$- 920 °Brix® 9] 5% 9%(v/w) 3
9.80 °Brix® +2]A ¢l x}o]2 VR (p<0.05). HES

A e e BE VAR o] §HY dRg A
2 vlo] #efstes T *é%OE(ls) el w59
A7l whet gae A 9 sl Fe] A= Ao
g} AR FAEE e F59 Wb uel wg
A w5 FAH7E 0.12%0A el 5 9%viw)d 7t
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0.16% % G229l 2}o] 2 BT (p<0.05). &7} AP
o wpgt wE 190 2k 0.65~0.71% %2 EE F7Hol|A
T 27 Vet foAQ Aolrt YRS

(p<0.05), o]+ LE 4U71A] 2 Abol= §l= o= Ve
o} Yang 5(19)0 T4 Aubde] AlzoA] TR § 4t
9] 735 0600% T o2 Haste] 2 o] FoAl At
2o} FAFSE Fo|Ql) pHEl 75 HE A o] w5
wet FE5d F3171 4360014 FF5Y 9%(viw) 4522 79
2 o2 (p<0.05), Yeboem grgrt asma] 27] pHl
H|gle] 194] 3.76~385%2 7HAsle] f-27 <l Aol & e}
WUTh (p<0.05). LE 4LA 5% 0, 3, 6 L 9%(viw)oll A
3.80~3.84% IR 7|ZHe e F Apol= gl # A<
Z+e] wbde] pHE FAIH/3<] pH B9 3.80~4.70%%] Z
359 2 M(20) Kim 5Q1) Ha3y 3 22ty g2t
o] FAetHA AT A7 friatezs FAAEIT ST

Orieatal ruclon concentrade [%0v/a7]

Lo -0 =3 -+§ -+9

Sugar conlent *Brix)

a 1 2 | 4
Fermentation Limes(days)

Fig. 1. Change in sugar contents of the oriental melon Makgeolli
using uncooked rice by oriental melon concentrate.

Values are meantSD (n=3).
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Fig. 2. Change in pH and total acidity of the oriental melon
Makgeolli using uncooked rice by oriental melon concentrate.

Values are meantSD (n=3).
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(9| REX| MotAdp|o| M EfE 4l ZHANE w5}
5 HUt g e F5A; Avide]e] e g
T 2 ZA%E Table 1 2 23 2o} Lgte 2E A H=9)
0,3, 6 2 9%(v/w)°ll 4] 89.75~86.88% Uﬂa}ur H) 2238191 2.
e FEY Hrbgo] BE5E Lake 27 WA UE
RV o me Lk BE A fHaste
Ao g g 497 N 0,3, 6 2 9%v/w)ollA 61.64~
56.34= WE 27| Hlgte] BE FIbo|A] gHAsHSTh
afke g H 5290, 3,6 L 9%(viw)ellA -237~2.63
2 & Aol7} gllen &g 44711 =9 0, 3, 6 U
9%(v/iw) -0.82~-1.18%2 YEh} YF7} MPdFE BE
T 2534 S bak2 B8 A 559 0, 3,
6 2 9%(viw)°l A 0.06~007% EZH H7}ek]] wE x}o]
7} Ao o] & T 4ol A bk Fe] w5 MUt
o] & FItollA It = A YERY 9%(viw) H 7oA
15.58= 37} 13.989) H|3le] <F 1.60% = =Tt Lee
(222 AW E Mgk Avbde] Al F AEe] 75
Adufe]e] FErt S7Feel whel Leke] WolA = s
Holm agk 2 bgro] At 7kttt Haste] & A
zhe] Antdel o} fAR T e BE A 559 0

I

e

b

BUMw

Lo

3,6 2 9%(v/w)E 006~007= H|5:3} gk Bglom wg
194 0.18~0.132 Z7}sle] W 4 A7} 22H =
JFele AgS Byt 2= dg A BZ 0,3, 6
2 9%(vw)AlIA 031~040% 39| FZ& H7lgo] Bos
2 0| A =& AsES Holw vy} AgHd wak
o
ol

497 0.67~0.752 RE FrollA ekt =7tsle AEkS
Btk Woo 5(23)& ’é_l g Az F e 3 EHe
= °F 008 2= oF 0.83 2fal Balste] £ A7e] e
At oF Akt A7 e e Ax g "R 5o
ztol = HE7I 2 8T H Fol wE vk 23t

dgEm 59713 55 nelste] A A HluAe R

A7k,

ae| BEA woiZalel Heg U YIS BT s
B9 559 gl nhe @9l F3% el g
% % FFL Fg 33 2ok BAY FB2AL A3}

[e)
=~ =
2 2700 9] 3ol Hrheel] whel T34 7} 1,449.98
mg%, 3%(viw) 1,684.54 mg%, 6% (vjw) 1,969.45 mg% =
9% (viw) 2,22891 mg%2| o7 FE Hrlgke] S71E
FE a4 —2—7}0}04 wAXq?l 2ol & H AT (p<0.05).
5 39 e g 194 2
Zo ié}oﬁ %}E 4ol A 278.42~324.13 mg% =
Ehstom E 279 H]slo] %%ﬁ—@ﬂ 71 W Aol
ﬂﬂ & Ao m el Sl 73 Azut 2 Ak

Table 1. Hunter’s color value of oriental melon Makgeolli using uncooked rice by oriental melon concentrate

Oriental melon concentrate [%(v/w)]

Times (days

(days) Control 3 6 9
0 89.75+0.90"42 88.89+0.20" 83.06+1.19™ 86.88+0.03™
1 77.0740.05™ 79.85+1.57% 8041+1.56™ 81.26+0.06™
L 2 74.60+0.29" 71.08+1.07°% 68.570.18" 67.07£4.17%
3 68.37+0.08" 65.69+2.19% 64.51+0.53% 64.370.12%
4 61.64£0.61 60.39+0.08" 58.78+1.20% 5634027
0 2.370.13M -2.54%0,04% -2.59+0.07* 2.63+0.04%
1 1.92+0,02% 2.05+0.08% 2.13+0.12% 221+0,08%
Hunter’s color value  a 2 -1.14+001* -1.35+0.07® 1424006 -145+0,05
3 0.79+0.02* -0.81+0.10™ -093+0.02% -0.97+0.05™
4 0.82+0.02* -0.93+0.10™ -1.06+0.00™ -1.1840.10%
0 0.06+0.01"" 0.06+0.00" 0.070.01° 0.07+0.00°
1 12.3920,02° 13374057 14.030.64* 14.51:0.18™
b 2 1345+0.18° 13.88+027°° 14.22+0.59% 15.30:0.23*
3 13.6420.35° 14.0220.02% 14.88+0.16™ 15.5740.16™
4 13.9820.52° 14.61£0.25% 14.99£0.15™ 15.58+0.15"

I

z;Values are meantSD (n=3).
Jard

w

“Not significant.

Means within a row not followed by the same letter are significantly different (p<0.05).
Means within a column not followed by the same letter are significantly different (p<0.05).
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Table 2. Turbidity and brown color of oriental melon Makgeolli using uncooked rice by oriental melon concentrate

Oriental melon concentrate [%(v/w)]

Times(days) Control 3 6 9
0 0,060,002 0.06£0.00° 0.07£0.01° 0.07£0.01°
1 0.1820.01* 0.15001™ 0.1420.01 0.1320,00™
Turbidity 2 0.24£0,02™ 0.25£001° 0.27£0.02° 0.29£0,05°
3 0.30£0.01™ 031002 0.330.03% 0.350.04"
4 0.33£0.03" 0.36:001¢ 0412003 0462001
0 0.31£0.00™ 0.3420,00“ 0.38£0.00% 0400.01
1 0.45£0.01™ 0442001° 043£001° 0.43£0,00°
Brown color 2 0.50£0.01“ 0.56:002% 0.61£0.03* 0.6420,03"
3 061001 0.65005™ 0.69001** 0.730,03™
4 0.67£0.01% 0.700.00** 0.73£0.01™ 0.75£0.04™
"Values are mean+SD (n=3).
“Not significant.
Zrll)vleans within a column not followed by the same letter are significantly different (p <0.05).

2,500 14
Orental melon coneantrate [%(v/w))

2,000

1,500

1,000

500

Reducing sugar (mgéh)
(%) $IBJUOD JOYOOTY

Fermentation times{days)

Fig. 3. Change in reducing sugar and alcohol contents of the
oriental melon Makgeolli using uncooked rice by oriental melon
concentrate.

Values are meantSD (n=3).

Song 5(25)& FEAk Aol A9 & ApA o] dekek
22 Qlsto] Aot FAGle] HEV X ujet Shd
e T FA3] At Haste] 2 Az

T2 Park 5(26)> oAk At e Alx
oM &AL HEoAA BHE BE o] & A5 LFE 124
2gitta Baste] B 4t}

FAFSIATE ole} 2 WE &xo] Aol YR YAA
71e] wet FekEie] 7iia] o] goldd] i Aol
gt AARXY. d3E e TE 194 Fe 5
9%(viw) 7lA 4.10%2 714 A YeR} F3 710 b

[u—y

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

slo] 2F 060% 71 =4 YERY 229 Alo] S YeRth
(p<0.05). | F HF7} P wpet d3E FFo] A&
Ho g F7ksle HE 4dde 59 FH7T 10.80%,
3%(viw) 11.00%, 6%(viw) 1120% 2 9%(vjw) 11.50% <
2 747 et o] 559 Hrlee] 2 FoA 494
oA &= ghafo] =A YR} f2lZF 2 Aol 7} VERE
o} (p<0.05). ¥ 3tFo] A9 I Ahe} o] He
FoA A Ay F e w50 ¢4FE TEY|
AR Zgate] 5 ko] SEFE
=o Aow gyt Aol o Wity
Ag] Azl A Gaz8o] o A 53

Z o] 83 guztgo g PAE = IS Hale=

Ay
g

Table 39} Zt} F8 ¢3L HFSZF acetaldehyde,
methanol, ethanol, isobutanol %! isoamylalcohol 5-°] 4%
At} Acetaldehyde= 39| 559 T3 71l A 155.20 ppm
o= 7P =/ vepon e w59 3,6 9 9%(v/w)
A7 el 2H2E <k 136.36 ppm, 124.07 ppm 2 12291
ppme.2 2] F39) A7kl /Kol ueh ok 70k
At Ethanol2 9] w5 7bdo] Was5 9.60~
11.14% 2 =2 shd-S 29 2™ isobutanol 2 isoamylacohol
o] A% #e w59 HrtEd e 2 Alole fle AS
UERsttY. Isobutanol 2 isoamylalcohol 52] fusel oie& Y&
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f

9] op|igt ShF 9 g o) FRo whah 1 ghe] gt
AW g EAT Arolle F79 vt 32 ol 9
= Fozn F4o Fa3k a<lo] HTK27). Song (25
kA e] A Zol A fusel oil2] o] <F 300 ppmoE Kl
stieH 2 e oAb Ak el o} vl shA YT
Methanol &2 6%(viw) 39 &5 H7kek el 22
2]ol| 4] 199.08 ppm & 7HF A YEE o™ 3o 5
= H7VeHA] @& T A oA 161.45 ppm &
7H SA UElg T} Methanol®] 73 pectine] 2] &
1y 5 AP Y 2 AFelM 42 Bgy T 39
9] pectin®] T 2 glucoamylase 5ol 2]3le] 713
HaA s ] Ze] wHd FH T Hlgke] 7Rt
A methanolHeFo] 7] Uehd Zlofg} o AXIth duka o
2 methanol®] 787 AX7E B APEE MRS SIS
AA fralgt 54 AYe EE42 = FAHA 500
ppme|stE T = & Ao o] T} Aubde] o
B BE A9g Ao 2 YEETH28,29)

Table 3. Alcohol components of the oriental melon Makgeolli
using uncooked rice by oriental melon concentrate

Oriental melon concentrate [%(v/w)]
Control 3 6 9
Acetaldehyde  155.20:0.72" 136.66£6.99° 124.07046° 122.91+7.00°

Methanol 16145¢1.98°  185.45:4.94° 199.0846.08A 190.83:0.98"
2-Propanol Tt Tr Tr Tr
Ethanol” 9.60:1.19°  10.15£0.66° 1095:0.11AB  11.14£0.12"
1-Propanol Tr Tr ND ND
Isobutanol 93.55:11.6™ 97958978 97231437  94.05:1.00
1-Butanol ND ND ND ND
Isoamylalcohol  300.16+4.15%  32035+7.98" 328.93+402" 296.83+12.67°
1-Pentanol ND ND ND ND
"Values are meantSD (n=3).

nit: %.

I*P\Means within a row not followed by the same letter are significantly different
(p<0.05).

race.

INot significant.

Not detected.
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Table 4. Sensory properties of the oriental melon Makgeolli using
uncooked rice by oriental melon concentrate

Oriental melon concentrate [%(v/w)]

Preference
Control 3 6 9
Color  240055"? 260055 360055 320045
Odor 2204045  300:000°  360:055" 320045
Taste 20041220  240+055 2.80+0.8* 2.60+0.55
Overall  2600.55°  2.80045°  3.60:0.55"  3.00+0.00°

"Values are mean+SD (n=10).

P*P\Means within a row not followed by the same letter are significantly different
(p<0.0).

Not significant.
2 o
= ATl oA A Az F el w5
of 3ol me olsetd FASA 2Abeth 1 A
FEE F9) FHe kel BerE Fdgon wa
7} Aol we) BE WAPONN 234 F7keHe A
= Btk FAtee 2R 1Y 25 7o TR 2Y
S

9% (viw)d 7} Aurd el 7} 11.50% % 7H8 =4 vehd 3]
&Y MUl B4 s 52 dES Btk 43E A
i ¥ acetaldehyde= 79| 559 Hrleo] BSE W
S B3l o™ methanol S #2] %Y 6%(viw)H 7T &
ghA2]ol A 19908 ppm= 71 ¥ FHEFS Btk #5H
54 29 wF5AE 6%(viw)H 7 2HE 2] 7t color,
odor, taste 2 overall HollA 212} 3.60, 3.60, 2.80 2 3.602.
2 7 o) Atd 713 %=7F WA YERT o]/t
A} o] 5 A el Alxe 7Fsskd oy
715 % S g Al Fo] ARge B A5 8

Ak
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