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Physicochemical Properties of Korean Non-sterilized Commercial Makgeolli
Ji-Eun Kang' - Han-Seok Choi - Ji-Ho Choi - Soo-Hwan Yeo - Seok-Tae Jeong

Fermented Food Science Division, National Academy of Agricultural Science, Wanju, Korea

ABSTRACT

This study was examined the quality characteristics of 20 types of non-sterilized commercial
Makgeolli. These samples are classified according to firm size, enterprise Makgeolli(4 samples),
prize-winning Makgeolli(6) and local Makgeolli(10). The alcohol contents of Makgeolli was
determinded as follows: enterprise Makgeolli(6.18%), local Makgeolli(7.11%), and award-
winning(7.87%). Enterprise Makgeolli(0.24%) showed higher total acidity than award-winning
and local Makgeolli(0.21%). In addition, pH levels were as follows: local Makgeolli(3.75),
award-winning Makgeolli(3.77), and enterprise Makgeolli(4.09). Enterprise Makgeolli had the
lowest sugar content. According to the sensory evaluation, three grades were identified based
on balance and taste(5 points). The upper grade(more than 3 points) showed a higher pH,
reducing sugar, higher aminoacidity, more soluble solids, and larger color differences than other
grades. There were no significant differences in the level of acidity across the grades. The
alcohol and volatile acid contents of the upper grade were lower than the middle(2.0-2.9 points)
and lower(under 2.0 points) grades. Further research should provide a quality analysis of
leavening agents and fermentation conditions, and a sensory evaluation.

Key words: Makgeolli, quality characteristics, sensory evaluation
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2002; Lee 1986; Kim et al. 1990). 57} el o
ZRE $AE}E FAR 2 2 1=olA g
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=8

W=

B AgA = 20139 7€ 9Yoll A 10Y A71=
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SEe F93 YT Ay 4%, A9 niE
Al A= s A 105 TYsE AE
2 AT 4C QARG tHA 79 1Y
HAsHNE ANSAL, 1497HA] 0)3stE EA
< EAM39 Y. AeE AEFEES A B, C2 4+
®7)3tA AzAMEO| =2HE As H3HL 7
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Z+o] thEZ Q) A X = Table 19 YERD vle} 2o}

pH 2 4 ojo|Ats =3

pH+= pH meter(Metrohm 691, Metrohm, Herisau,
Switzerland) 2 =04 SN oW, FARE A
5 10 mLel 0.1 N NaOH(96.0%, Junsei, Tokyo,
Japan) o2 pH 8271x] HAH3 T} AnH
0.1 N NaOH &%l 3ste F4hs FA4Kcitric
acid) 0.2 ettt oA EE AE 10 mLoll
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A xE2d g9 5 mLE 7] fElE A4 o0l
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A AA87l Yol FHF=A(UV spectrophotometer,
Shimadzu, JP/UV-2450)E AH&-3Fe] b4 430 mm2)
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Table 1. 20 Samples of commercial Makgeoli

Sy Al

Hardelol ofsletA £ 365

o TFEE 02 Z 31 50 mmA 4l 30 mmo)

1=]
A& Abgsle] = FrkECH(National tax service 2009).

Scale Term of Alcohol . ..
production Type validity(days) content(%) Material Food additives
A 30 6 Polished rice 100% Aspartame 0.011%
Polished rice 90%, o
Enterori 10 6 Malto oligosaccharide 10% Aspartame 0.01133%
nterprise
Makgq;olli C 10 6 Polished rice 100% Enzyme preparations
Aspartame,
D 30 6 Polished rice 100% Acesulfame potassium,
Phenylalanine
E 10 7 Polished rice 100% Acesulfame Potassium
F 10 6 Polished rice 90%, Aspartame 0.01%, Phenylalanine,
Isomalto oligosaccharide 10% Lactic acid 0.004%
Aspartame 0.0065%,
G 20 6 Polished rice 100% Phenylalanine,
Award- Rosemary, Lavendar
winning Aspartame 0.0067%,
Makgeolli H 20 6 Polished rice 100% Phenylalanine,
White lotus leaf 1.43%
I 30 6 Polished rice 100% Aspartame 0.001%, Phenylalanine
Polished rice 90% Aspartame 0.01125%,
I 30 6 Isomalto oli osaccilaride 10% Phenylalanine,
g ® Citric acid 0.005%
K 15 6 Polished rice 100% Aspartame 0.0109%, Phenylalanine
Polished rice 70%,
L 30 6 Wheat flour 25%, Aspartame 0.009%, Phenylalanine
Buck wheat 5%
Polished rice 90%, .
M 10 6 Isomalto oligosaccharide 10% Aspartame, Phenylalanine
N 15 6 Polished rice 100% Aspartame 0.0102%, Phenylalanine
Polished rice 92%, N
o 30 6 Isomalto oligosaccharide 5% Aspartame 0.011%
. . Aspartame 0.008%, Phenylalanine
0, ] ]
Local P 20 6 Polished rice 100% Citric acid 0.01%
Makgeolli Q 10 6 Polished rice 100% Natural sweetener
Aspartame 0.004%, Phenylalanine,
R 20 6 Polished rice 90%, Isomalto oligosaccharide 0.8%,
Corn syrup 10% Acesulfame potassium 0.004%,
Lactic acid 0.04%
Ginseng root 1000mg,
. . Enzyme preparations,
0,
S 30 6 Polished rice 100% Aspartame, Phenylalanine,
Citric acid
0,
T 30 6 Polished rice 100% Aspartame 0.011%,

High fructose 10%
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A4S e F UM =H 2Hs"ot

&g TS ARG A= 100 mLol| F7F TSN E AT A7 15HES st
100 mLE &3t SRR S7FA °F 80 A Aebde] 2052 A, 3k g ARkl s e
mLE P FHFE 100 mLE FEF & SFHY B7VE 5H A=H(HFBEHL AR ol 2 ot
= 15C 2 24% v FAACEHAZN AL, & 5089 £ uh4, BE 3 7¥EA ke ym gt
g o]&3te] SASIAT LA FFS LA E 2, AFHEshA] g2 ol W Bt 1) o' HUtE
5 A AMES S/ 30 mLE HAT F, 001 Bl A BE Hrhsla YA AR ol e 5
N NaOHZ pH 82~847}# ZA3le] FAto =z ks B2 AT F v AEE FrskeT ¢ 5
$H4H3}F5 Th(National tax service 2009). ~ 88 A o] AJ7to] AL FATKJung et al. 2013).

Table 2. Quality characteristics of commercial Makgeolli

Sugar-acid

i
. Acidity Reducing r 1(? X . Soluble Color Volatile

Production Alcohol (reducing Aminoacidity R X .
H solid  difference acidity

Type (citric  sugar
Scale (%) .
(°Brix)  (430nm)  (ppm)

acid %) %) sugar/ (glycine,%)

total
acidity)

A 600 401 020 0.02 10.20 0.77 3.8 0.74 30.8

B 660 345 0.5 0.07 3.80 0.29 3.6 1.00 322
Enterprise
Makgeoll C 550 506 022 483 24.40 1.83 11.6 1.41 39.6

D 660 382 025 0.16 12.10 0.91 44 0.80 302

Average  6.18  4.09 021 1.27 12.63 0.95 5.85 0.99 33.20

E 780 387 028 0.04 9.80 0.74 4.6 0.44 52

F 9.60 359 021 0.04 5.40 0.41 3.6 0.41 58
Award- G 800 409 026 0.00 0.61 0.05 4.6 0.45 712
winning H 600 371 0.8 1.03 6.30 0.47 5.7 0.54 278
Makgeolli I 800 378 033 0.04 14.80 1.11 5.4 0.41 62

J 780 359 020 0.02 0.30 0.02 4.8 0.02 58.4

Average 787 377 024 0.20 6.20 0.47 478 0.38 54.90

K 660 370 020 0.03 7.70 0.58 3.40 0.54 21.40

L 760 397 016 0.04 7.30 0.55 430 0.55 72.80

M 640 383  0.19 0.13 8.80 0.66 430 0.80 38.00

N 650 370 020 0.05 8.00 0.60 3.50 0.53 40.40

0 680 369 026 0.04 10.50 0.79 3.90 0.76 69.60
;:Zwm P 680 351 022 0.15 6.50 0.49 430 1.73 40.20

Q 690 383 020 0.08 9.50 0.71 3.90 0.84 72.80

R 700 353 021 0.04 22.90 1.72 4.10 1.36 44.60

S 760 415 0.19 0.05 15.10 1.13 4.40 0.77 121.00

T 890 357 027 0.05 10.10 0.76 4.90 1.21 111.00

Average  7.11 3.75 0.21 0.07 10.64 0.80 4.10 0.91 63.18
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WRAETE So et al.(1999)%] AT-olA = Tar} X3y aA W daxyd ol o3 Ao AdEr
25 ot FFo] Ikt AS & 5 3 2 Az 49] EE3 9 A4S F1 F2N
T}. Cheong et al.(2008)2 o}H| Ak &of 2t o] EL‘—rLQ TH(Park et al. 2011).
e Fofsts Aoy AUAAl B el A3 ZHA = 430 nmybgell A FH3 038, A
2 dol= €9 &8lo] =53 XY =7’ Bt 091, 71 0.99¢] ¥ 91E Uekiie], 22z oA
< Fofsl F4E shFAIT sileh 28y A A7 e57F w5 AF ANET) wopAER
59 A 1 Bo] AT Foll IrE = (Jung et al. 2013), 43 w=E H7lshe Aol &
oAt 3 ZpAe] E¥ginta & 4 §lor < AR AsdE Hhe 714 3320 ppm, F
(Yang & Eun 2011), @A =vjellA F85= 7 4] 54.90 ppm, A% 63.18 Ppm91 TOo 2 et
AT L A2 FREATAES FxF Aes o whdEel e ke F2 2R, €
= H 72 dEFe 546 e A= FFREY o] 71& Aol nhgrE kA °L8 e HFow
A g§o] Fasitta AYztdEr ol A& W, AxdAet e BEHHE W
7HA L@ e A9 0.07 °Brix, FH 3 ol 7Hed whde] dEolA A4S JAD 2
0.2 °Brix, 719 1.27 °Brix® |9 =47} 713 o 27} Ath(Jeong et al. 2013). £ AP A= thi-&
3, 719 9rAg)7t /M =4 JeRgET] ©)E Park 214 ~ 121.0 ppmA =S EXE Hoj dukziel gt
et al(2011)°] A& wpd o] 7H8d 1R FFS AeloA AdE F de AR 2 Fe B
29 ~ 47 °Brix2 AT AET} tha v 9 ATt
£ HAH olT A= AT dEe AHEE,
Table 3. A Sensory evaluation of commercial Makgeolli
Group Type Scale production Overall acceptability
C Enterprise Makgeolli 3.33
I Award-winning Makgeolli 3.33
Upper . .
(more than 3.0) B Enterprise Makgeolli 3.20
A Enterprise Makgeolli 3.17
N Local Makgeolli 3.00
E Award-winning Makgeolli 2.87
P Local Makgeolli 2.87
M Local Makgeolli 2.70
G Award-winning Makgeolli 2.53
H Award-winning Makgeolli 2.47
Middle .
(2.02.9) R Local Makgeolli 2.47
D Enterprise Makgeolli 2.43
L Local Makgeolli 2.30
S Local Makgeolli 227
F Award-winning Makgeolli 2.13
O Local Makgeolli 2.03
J Award-winning Makgeolli 1.97
Lower K Local Makgeolli 1.97
(Under 2.0) Q Local Makgeolli 1.80
T Local Makgeolli 1.80
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ZsEIt ZQl vigA Aol H3 AEx 2AE 53 HAx

Al et e o] #5397t AFE Table 37 2 AARE A3 Aegrt Al met A9115G.0
ot AubdElE 7154 2Folng ub g Al 5o o1, FAIF(2.0-29), HIFQ20 vTHhoz
A2 Byt 23 Q4oln 53] whdz] TSkt AA A HFHAE HA 1.80004
oo ZRe FA BHEU|E FEH R R, 33302 Hud w2 HeE w2 A9 dFdde
A Foll 93] &S w=tiJeon & Lee 2011; 719 944 3%, ¥938 15, AY 15(F 55L&
Kim & Kim 2011). =22 e]e] @A), 2, gt 24 2 719 227t 7 =4 JElga, 29 %

Table 4. A Correlation Analysis of Quality Characteristics and Sensory Evaluation in Commercial Makgeolli

Sugar-acid
Acidity Reducin, ratio Soluble  Color  Volatile
Overall Scale Alcohol 1y s (reducing  Aminoacidity . . L
acceptability ype production %) pH (citric  sugar sugar/ (elycine.%) solid difference acidity
acid,%) (%) total ? (°Brix) (430nm) (ppm)
acidity)
333 C Enterprise Makgeolli 550 506 022 483 24.40 1.83 11.6 141 39.6
333 p Award-winning 800 378 033 004 14.80 L1l 54 0.41 62
Makgeolli
3.20 B Enterprise Makgeolli 6.60 345 015  0.07 3.80 0.29 36 1 322
3.17 A Enterprise Makgeolli 600 401 020  0.02 10.20 0.77 3.8 074 308
3.00 N Local Makgeolli 650 370 020  0.05 8.00 0.60 350 0.53 40.40
Upper group average 6.52 400 022 1.00 12.24 0.92 5.58 0.82 41.00
2.87 g Award-winning 780 387 028  0.04 9.80 0.74 46 0.44 52
Makgeolli
287 P Local Makgeolli 680 351 022 0.5 6.50 0.49 430 173 40.20
270 M Local Makgeolli 640 383 019 013 8.80 0.66 430 080 38.00
2.53 Award-winning 800 409 026  0.00 0.61 0.05 46 045 712
Makgeolli
247 g Award-winning 600 371 018  1.03 6.30 047 57 0.54 278
Makgeolli
247 R Local Makgeolli 700 353 021 0.04 22.90 172 410 136 4460
243 D Enterprise Makgeolli 6.60 382 025 016 12.10 091 44 08 302
2.30 L Local Makgeolli 760 397 0.6  0.04 7.30 0.55 430 055 72.80
227 S Local Makgeolli 760 415 019  0.05 15.10 L13 440 077 121.0
213 g Award-winning 960 359 021  0.04 5.40 041 3.6 0.41 58
Makgeolli
2.03 O Local Makgeolli 680 369 026 004 10.50 0.79 390 0.76 69.60
Middle group average 729 380 022 0.16 9.57 0.72 438 0.78 56.85
197 y Award-winning 780 359 020  0.02 0.30 0.02 48 002 584
Makgeolli
197 K Local Makgeolli 660 370 020 003 7.70 0.58 340 0.54 2140
1.80 Q Local Makgeolli 690 383 020  0.08 9.50 0.71 390 0.84 72.80
1.80 T Local Makgeolli 890 357 027 005 10.10 0.76 490 121 1110
Lower group average 7.55 3.67 022 0.05 6.90 0.52 425 0.65 65.90

Correlation coefficient(R) -0425 0334 0.096 0.084 0.273 0.275 0364  0.208 -0.453
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e AY 4 6%, F83] 4%, 719 1&8(F 11
o2 A wEer), ek AFole AY 3F,
B3| 1F(F 432 AY w2t /M we

£ AABIATE kA HrtelA 71 24

o

25y, A%, vloizk, @, Alo] WA o7 REsr
W(Son et al. 2011), YL =5 ©F7] s &
ol 2¢ wol Alelel AAH o2 de Be A%
Eo] A HAAU(Son et al. 2011), ZHES A
A7yste] gl &5k, 2lgh Fo] oFsHAl UElsS
ZoZ AlsHTh

729%, 3H91E 7.55%% YEht d5E Fifol v
S5E AWAQ A5 eVt ol & 5 th
pHe 2 29 A3 432e AH A=E I%
g & JE F23 ATyt v Busded
(Song et al. 1997), 115 4.0, T 1F 3.80, 3t
1 3F 3.678.E pH/} =55 ASE7) EHobR
ot 42 3 AR A g Bk i
Aot AF AT BREAG FEFS =0l (Hong
1984), B AFoA Az =] #AQo] HFdtak
0222 vEh 2o gt mlX=

BT FAG2 4|, AT 53 x3lE o] B
Fo| ZE3 Bt 7|Hsh= RO E(Lee & Lee
2000), &1 1F 1.00%, 5 I1E 0.16%, sH 1
0.05%°.2 e} S eFo] =555 Tl
3 ME=7) ol & 5 Atk o) met F
b gkl uvlgQl A =g A OE
1224, 1% 9.57, 3 1% 69022 A5 =
ol FHABAE BATE oAt E A9
0.92%, FL18 0.72%, 3+ 15 0.52%= e}
obr AT} Foll QlojA PUEA TR okY
gt <9 3, g, kol 7S & UTHYu et
al. 2003). 7H8-4 1P E T HEE Y P9t

2

it GFS F= 59 AEolY, il diE
A d5e 33 aLe o FRoE BlEH T
FgdolL; HE 7|HAE o] gHER

w9 Jdes YeEE 2AFAE 8=
3} THHan et al. 1997; Choi et al. 2011; Jin et al.
2007). & A543 9 1F 5.58 °Brix, 3 1F
438 °Brix, 3} 15 4.25 °BrixZ 7}84 1 E 3
o] =24E uhol Uitk 5=} Zolxth 2
v A9 3F 082, FHIF 0.78, SH9I1F 0.65
2 AT EE7E Mo g s =7t FoldE
& A ols HAVME Gl TS B e
2 AEHEY 3 S A T2E 41.0 ppm, T
$11F 56.85 ppm, 3FLF 65.90 ppm 2 O]
2L gro) i3k AExr) AU 3
shego] Bote AL HEL 4 ol 24 A8
o] ot ol Es} FPHATE AS AL
2 Yehd 23 2THEFleet 1993).
Zy Aol gt mXe ARATFE FHELt -
045, ¢ 043, 3L 0.08, T4+ 0.10, A=

0.21, B4H] 0.27, o}m]=4k 0.28, pH 0.33, 7}&-A4

LPE 036 =02 etk & d7A% 7H84
NFE FFI go] 7P ol AudAE Hel
o T 0% pH, ofFieal, Bake], HAE o
AAZ AETo 7] 3= Ao 2 Yehgth
Hh, ghol @ FFS vE AR dHd F
At shelgo) AE Q] 2 ghell 2 Il 8
R, sty $FLe S0 AAAAE BATh

E AT A AEEI e A 2059
A, opr Al 1Y
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