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Quality Characteristics of Makgeolli Supplemented with Cranberries
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Abstract

Korean traditional rice wine, Makgeolli, has been widely consumed and increasingly popular in Korea. In this study, we
examined Makgeolli supplemented with cranberries (0, 5, 10 and 15% by rice weight) during fermentation for seven days for

the various quality characteristics

: pH, total acidity, soluble contents, color, reducing sugars, alcohol contents, and DPPH free

radical scavenging activities, total flavonoids, microbial properties, and sensory properties. After the pH value decreased from
a range of 4.40~5.63 to 3.83~3.94 up to day 3, the pH gradually increased until day 7. As fermentation proceeded, soluble
contents and reducing sugar increased in most of the samples, with a temporary reduction after day 2. There were no

differences in L and b color values, but the “a”

value showed significant differences with the rate of cranberry added. The

DPPH free radical scavenging activity and total flavonoid content of cranberry Makgeolli were higher than those of the control.
After fermentation for seven days, the alcohol content ranged from 14.57 to 17.40%, while total acidity levels were within
the range of 0.50 to 0.54%. Yeast cell counts increased until day 3 and then, gradually deceased. In the sensory evaluation,
Makgeolli with 10% cranberry showed the highest overall acceptance.
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1. A=

B Ao A AREE 2] Al 2E 9RQl Wne
2KSeosan, Korea)S A& 1, H7HAlE
foods(USA)A A|zE 201134 W A Hﬂ\ﬂ(freezed
cranberry)E A& TE 53 E52E 20119 699 HF
=8 %(Seoul, Korea)ol| 4] AAHe nlo] @ "}%3}

o
AR

2010

= Firestone Pacific

FE AEES

2. 9fzz| M=z g
wn] 15 kgS FAIG] 24413t Ao Bol] FAAIR]
INZF B¢t B8 with 2587 A7) Yol A1 580 =
pSulo] FlH vkg Ule] 2579 2571 2 w7t
ot A7) FE30g SR 12 g5 & T ukg
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Az 2 T4 5 %, 10%, 15%°|H, 347} 2] &
A7 skt

X

o

M

3.pH H &z &
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A (%
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1l
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REEESIe

% 100 x 3] A 815(10)
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| Y7715 dAdst] SRl S5
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53]
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.
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—
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2 & o]-83}l+= Bloise] #W(Blois MS 1958)2.2 =% 313 th

Al& 200 pLell DPPH €<(DPPH 12.5 mg< ethanol 100
mLel| &3l) 800 xLE& 71t & 107 WHS-A17]a1, 525nm
NN FHEE St AR T T &2 1
W3 tHBlois 1958).
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2]:= SPSS Version 19.0 package program, Sigmaplot Version
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Fig. 1. pH of makgeolli with different amounts of
cranberry during fermentation.
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Fig. 2. Total acidity of makgeolli with different amounts
of cranberry during fermentation.
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Fig. 3. Alcohol contents of makgeolli with different
amounts of cranberry during fermentation.

Table 1. Soluble contents of makgeolli with different

amounts of cranberry during fermentation (°Brix).

Fermentation Added ratios of cranberry

period(days) (o 5% 10% 15%
1 7204020 4932067 423+0.15%  4.43040™
2 11.93£0.64% 14.93+0.51™ 1637£023™ 16.37+049"
3 13374055 13.074040™ 12.93:0.32* 11.5740.25%
4 12.2320.67° 11.4720.47"™ 11.63£0.50"* 10.93+0.50™
5 11.10£0.36™  11.3740.51% 11.03+0.80* 10.40£0.66™
6 1L6£0.87"  11.232047% 11.13+0.76™ 10.93+0.80™
7 11.4740.50"™ 11.732021% 11.33£0.65" 11.470.57°

Y Values are meantstandard deviation and different superscripts
in the same column (a~d) and row(A~C) are significantly diffe-
rent by Duncan’s multiple range test (p<0.05).

= 4.23~7.20 °Brix% oW, @5 AF 7ol Hls)| i
o] Grrt freldo s Esitt o= At 7] Hae]
n| A g JEgFS 717 Aoz AbRHEh SHAFE o] & WA A
o7 FA3] Frlsle] HE 2970 7P =& Ao R Hol
TAzg] I8 ol & TS MAA] F Fo = Alsd
th ¥k oz s g, BE 2dAlo U
436%, A 5% F7F 4.75%, A 10% A7
6.06%, 2] 15% A7 5.46%= 7HE =t E& &
Z g3HE0l Win|y) B3} amylased] &4 ZHgo 7 Hajy
o] o] Tt o, &g Flo Ry ikt
B 71ARE o] &Eo] HAHUS Ao Algdrh

mE

HOoFA o} RATHEETE

Table 2. Reducing sugar of makgeolli with different amounts

of cranberry during fermentation (%)
Fermentation Added ratios of cranberry
period(days) (o 5% 10% 15%

1 2742073 2.66:0.56"  2.32+0.62"°  2.34x1.07*°

436+1.06% 4754035 6.06£0.67%  5.46+0.70"5
2.34+037%% 2344034 2.65+0.56"" 2.33+0.34™

2214049 2 38+0.40P%  1.96+029"% 1.6+0.11%°

2
3
4 2.58+0.79"  1.8240.717% 1.94+1.17%  1.52+0.59"
5
6 238+0.18" 2.14£0.99" 2.18+020™ 2.18+0.09"
7

1.43+0.50  1.38+0.77°°  2.10+0.73"  1.99+0.73*°

D Values are meantstandard deviation and different superscripts
in the same column (a~c) and row(A~C) are significantly diffe-
rent by Duncan’s multiple range test(p<0.05).

o

uhg 717k Bk Aol W3l Table 39 YERNQTE 2 &
194 Lk =)ol A%, e A7 s=rF 7kl w
ZA] Lk Fed o2 Zolx| a1, a(FAE) ke feld oz
AR S5/} APDS5E BE 329 L aghe 497
o2 FojEoH, b(FAE)Rke] A5 Sk TE 7]
7 et A7) gl 45 Lak bikS Fokow, aghe
=2 FXE YeRId ), ol Z#u]e] F& A4l <t
Erjolde] ogfelgla AR H T

TE 1YAe] SebEwolE S TRV 12,67 pg/mL,
aA:elE] 5% H7H- 1533 pg/ml, TAEE] 10% H7H
22.67 pg/ml, AT 15% A7 28.67 pg/mLE FH]
2] H7hol| wEbA felA oz FolAtt

by 7dAdl e 271 41.00 pg/mLl, IR E] 5% A7}
T 46.00 pg/mL, AW 10% F7F 51.33 pg/mL, |
2 15% A7FF 56.00 pg/mLE RE Ao SepH o)
= go] fejdog Ikt RS e BE
Aol A SetE o= o] Svhe WE A < v
A 2Hgol ogt el ahEol ogh Axbetar Als ) o] ¢}
ol 7} sk Sl whet EefEieol = geo] Ftske
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Table 3. Color difference of makgeolli with different amounts
of cranberry during fermentation

Fermentation Added ratios of cranberry

period(days) 0% % 10% 15%

1 5486:1.05 4890:0.84% 41752389  38454338%

2 713843390 58353.807 57.023.80%F  51.58+1.05%
3 6R65386™ 6772252 6690+1.97° 5730427830
(1?;212;) 4 GAIT298Y 606043 5820+ 95 50,1743, 09™
5 6LOA2T7I 59.08+0.78"%% 551741 715% 53.143.90°
6 6098387 5738167 550002647 48034233
7 5860412 55304187 5118217 4625:241%
1 -107015™ 235:060%° 646>  12912077%
2 0814027  138:016° 38H023®  593:030%
3 -10A006™  058:0.18%  232404% 373029
(:e:;ilel::) 4 11120207 024017 200:026% 3324005
5 -1.04004%  0194004F  1.86:020F 298020
6 -1124006™ 0324013  1.75002%  3.010374
7 -L14A024%  0504021F  1.80:024% 286016
1 —034226" -171225° -17H2.81% 3814133
2 14404 144031° 12840500 040030
30 32040258 3204009 2994046™° 2794043
(y;zx;s) 4 330:074% 33010780 354028  38:058¢
5 374053% 374087 3550350 3.0941.05°
6 41240137  4124014%°  3840.17° 321017
7 41240807 4124068 364052 3.17:040%

" Values are meantstandard deviation and different superscripts
in the same column (a~f) and row(A~D) are significantly different
by Duncan’s multiple range test(»p<0.05).

AE A/HE o) &3 Bk Haee] Axsh B YL

FAZ 3 Kim et al(20112)] A3 AT} X159t

6. DPPH Free Radical Scavenging Activity

AAgolse P} 24 fEACR 2ol Yo
Tk DPPHE @413t A4S S4s7] 913 714 = AHeH 1,
phenol, flavonoid®} 22 #Hs4d B2 W3t grtalztg-o
Ao deA glem, fref e HaE Fofste] 4

=

E Zo] AkslE AAsta, A U w=3tE A=
AHgom gol o] g0l QAo AW w3tE WA o=
Z023 9 3l (Lee et al 1997).
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Fig. 4. Total flavonoids of makgeolli with different
amounts of cranberry during fermentation.

g 74R) FEAIEE 38.62%, Z#ulE] 5% AU
53.35%, 2] 10% H7H = 64.82%, LAzl 15% =
T 71.44%2 T 71 H)E)] fodon =o £
vebileown, Aame] Itk oEAor kst dA4o]
3 & < UtHFig. 5). ol& W& s Ak o

g g4 AL ATdA H7F AR ko] AdFE
s} &4o] AZITh= Kim er al(2011b) 52| Avbe} L3

e
o
A
~
ot
r [}
2
i)
AL
1o,
ot

&R W3l= Fig 69 VERY

o

60 -

oA e e e

Control 5% 10% 15%

DPPH free radical scavenging activity (%)

Concentrations

Fig. 5. DPPH free radical scavenging activity of mak-
geolli with different amounts of cranberry during fermen-
tation.

*9 Different letter are significantly different from each other
(p<0.05) by ANOVA with Duncan’s multiple range test.
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Fig. 6. Yeast cell counts of Makgeolli with different
amounts of cranberry during fermentation.

Ak HE 194 6.32~6.53 log CFUMLE 7} 3ol w2
7&«] frolA atole Holx] ettt TE 1-38A =
o] § 257} 8.13~8.22 log CFU/MLE #-2]& 2
, B8 47 e A Aot ol

F7t H@e Zl?—‘%ﬂ g 3dAdl F43] SUkettht
Zrgtte M8 A3 2ot A8 9thKim er al

BEO A

[<2an]

Al(color), &F(flavor), T(sweetness), 4l ZHsour-
ness), <Uh(bitterness), =23 (texture), DA HQ 7T %
(overall acceptance)®] 1, 1 (N3] 2o th~0x (N3]
Zolglth 2 EAF UK Table 4). A7} ulstes AL H
7F 5o s #2138t & Zlo] o} 7|5 % ¥ 7to]7]
ol o Uik BEEE 9n|dl= Aotk M(color) T
&) (flavor)ell A= M E] 15% H7H7F 242 6437 6.2
Moz folAHom 7P} Ehow, Woksweetness), A8k
(sourness), 2=UH(bitterness), =2 S(texture)oll A= 24|
2 10% H7Fe] A4 242 6.2, 5.9, 5.8, 6.3, 6252 9
Aoz 7P =odrt ek AAHQ 7] S % (overall acceptance)
NN = ZAME] 10% F7F17 62802 folAoz 3
=9k ] 15% F7HEe] 7%, A(color)d} 80| (flavor)
o] Aee XA AU AR Qe AAAQ] s E
TR Rtk A8 WE F Uth

=212

L
221
e

HOoFA o} RATHEETE

53]

Table 4. Sensory evaluation of Makgeolli with different
amounts of cranberry during fermentation

Added ratios of cranberry

Sensory
evaluation 0% 5% 10% 15%
Color  6.0+1.7%BY  56+13%  6.1+1.7*®  6.442.2%
Flavor 6.1+14%  55+13%  6.1+1.5% 6.2+1.8*
Sweetness  5.7+1.7%  58+1.8%  6.2+1.7% 6.0+2.0"
Sourness  5.0+£1.7°  5.6+1.9®  59+1.7%  5.6+1.8"°
Bitterness ~ 5.4+2.0%  52+1.8%  5.8+1.7* 5.7+1.9*
Texture 63+1.55  56+1.6°  63+1.6"  5.8+1.8%B
ac?;’g:::% 59414%%  54:18% 62170 58420

" Values are meantstandard deviation and different superscripts
in the same row(A~B) are significantly different by Duncan’s
multiple range test(p<0.05).

e 51 71;55_—
S Brtshe
BRAFAN = FH
2ol 7F VEpA] ggkom, Satk
radical scavenging activity®] 73-%-
A5 e @Ao] froldo s sk
53t 7|5 ZAAE aa;ﬂ_uﬂa 10% HA7}77F Ad
A5 WSkt o] A3 o= A&l K =
25 ket Ax=g A7l vlal 7152
of| A AAdZ 10% J7H=
E< olstehA wstel w
o A AR 715 A
2] 10% H7P7F AAE

o}

i

s
=34

=

o
=
427

%oﬂ

=
ut =]
]

7h 7
a, © A=
713t
=
Al

HE (2004) A2 7EE. 71-ATFAL AL pp 432-433.
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