pISSN 1225-4339  eISSN 2287-4992

Korean J. Food Nutr. Vol. 29. No. 4, 565~572 (2016) STRAIIZHORS TS| X
hitp://dx.doi.org/10.9799/ksfan 2016.29.4.565 %ﬁ;ﬁ%ﬁﬁ&

THE KOREAN JOURNAL OF

Qe SE0%Y FUATetY 3ol gt
SEATH FUATHY FEAER

oft
e
B
o
=1
foi

Quality Characteristics of Mixed Makgeolli with Barley and Wheat

Dong-Sun Shin, Ye-Ji Choi’, Seok-Tae Jeong**, Eun-Yeong Sim", Seuk Ki Lee’,
Hyun-Joo Kim®, Koan Sik Woo", Si-Ju Kim’, Sea-Kwan Oh™ and 1‘Hye—Young Park”
College of Hotel & Tourism Management, Tong Won University, Gwangju 12813, Korea

"Crop Post-harvest Technology Division, National Institute of Crop Science, RDA, Suwon 16613, Korea
“Fermented Food Science Division, National Academy of Agricultural Science, RDA, Wanju 55365, Korea

Abstract

This study was conducted to evaluate the quality of barley (Huinchalssalbori) and domestic wheats (Keumkangmil,
Baegjoongmil, Jogyeongmil). The pH and total acidity of mixed Makgeolli were 4.04~4.12% and 0.94~1.06%, respectively.
The total acidity, sugar and alcohol contents of Makgeolli, but not pH, varied significantly by wheat cultivar (p<0.05). In
terms of color values, the L-value of Baegjoongmil, a-value and b-value of Keumkangmil were highest. The reducing sugar
contents was approximately 5.65~7.85 mg/mL, and those of Jogyeongmil and imported wheat were approximately 5.70
mg/mL lower. The yeast cell numbers did not differ significantly, with the exception of in the rice Makgeolli (p<0.05).
Among the organic acids (citric, malic, pyruvic and lactic acids) in Makgeolli, citric acid was present at the highest
concentration. Regarding the sensory characteristics of Makgeolli mixed with barley and wheat, taste and overall acceptability
were highest in Baegjoongmil, and appearance and flavor were highest in Keumkangmil. The rice Makgeolli showed the
lowest sensory values, with the exception of appearance. The results of this study suggest that mixing Makgeolli with barley
and wheat is an expected to replace the wheat materials in the domestic wheat to be imported.
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injection volume-& 10 pL& 3}o] UV detector(Shodex RI-101, 1. H2|-al sghatAde|o| olglsty EM
RefractoMAX520, Japan)ofl 4] &35 thLee 5 2014). g AlEQl 9 e = v Eo] Tolsts YaIFS AX
o 7]& 4 EY Hstet fEE AYER ohget o3t
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Table 1. Physicochemical properties of mixed Makgeolli with barley and wheat

Sample” pH Total acid Sugar cc.mtents Alcohol contents
(%) (°Brix) (%)
HK 4.07+0.03 1.06+0.05* 13.44+0.07° 15.73+0.12
HB 4.04+0.03 1.05+0.03" 13.07£0.42° 15.60£0.00
HJ 4.06+0.04 1.02+0.03® 12.7240.12° 15.13+0.23°
HIF 4.07+0.07 1.010.06™ 12.67+0.17° 15.80:£0.00°
HR 4.1240.01 0.9420.01° 11.76+0.13¢ 16.5340.23"

Y HK, Makgeolli mixed with Huinchalssalbori and Keumkangmil; HB, Makgeolli mixed with Huinchalssalbori and Baegjoongmil; HJ,
Makgeolli mixed with Huinchalssalbori and Jogyeongmil; HIF, Makgeolli mixed with Huinchalssalbori and imported wheat flours; HR,
Makgeolli mixed with Huinchalssalbori and rice.

? Means with different letters () within a column are significantly different (p<0.05).
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Table 2. Calorimetric characteristics of mixed Makgeolli
with barley and wheat

Sample” . L 2 b
(Lightness) (Redness) (Yellowness)
HK 62.99:+£0.44" 0.600.10° 19.3540.15°
HB 63.38+0.31° 0.33+0.06° 18.71+0.22°
HI 63.11£1.27° 0.26+0.06° 18.56+0.14°
HIF 63.27+0.67° 0.47+0.11° 19.32+0.23°
HR 62.19+0.54 0.59+0.11° 16.20+0.18°

Y HK, Makgeolli mixed with Huinchalssalbori and Keumkangmil;
HB, Makgeolli mixed with Huinchalssalbori and Baegjoongmil,
HJ, Makgeolli mixed with Huinchalssalbori and Jogyeongmil,
HIF, Makgeolli mixed with Huinchalssalbori and imported wheat
flours; HR, Makgeolli mixed with Huinchalssalbori and rice.

? Means with different letters (**°) within a column are significantly
different (p<0.05).
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Fig. 1. Reducing sugar contents of mixed Makgeolli with
barley and wheat. HK, Makgeolli mixed with Huinchal-
ssalbori and Keumkangmil; HB, Makgeolli mixed with
Huinchalssalbori and Baegjoongmil, HI, Makgeolli mixed
with Huinchalssalbori and Jogyeongmil; HIF, Makgeolli
mixed with Huinchalssalbori and imported wheat flours;
HR, Makgeolli mixed with Huinchalssalbori and rice. Means
with different letters (***) within a column are significantly
different (p<0.05). Vertical bar represents SE of the means
of 3 replicates.
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Fig. 2. Organic acid contents of mixed Makgeolli with
barley and wheat. HK, Makgeolli mixed with Huinchal-
ssalbori and Keumkangmil; HB, Makgeolli mixed with
Huinchalssalbori and Baegjoongmil, HI, Makgeolli mixed
with Huinchalssalbori and Jogyeongmil; HIF, Makgeolli
mixed with Huinchalssalbori and imported wheat flours; HR,
Makgeolli mixed with Huinchalssalbori and rice. Means with
different letters (*°) within a column are significantly diffe-
rent (p<0.05). Vertical bar represents SE of the means of
3 replicates.
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Table 3. Correlation coefficients among quality characteristics of Makgeolli mixed with barley and wheat

Factor oH ToFal Sugar Reducing Alcohol Ma.hc Pmblc Lac.tlc Cltpc
acid sugar acid acid acid acid
pH 1.000 -0.709"  -0.582" 0.253 0.489" -0.498 0.321 -0.517 0.235
Total acid 1.000 0.849™  -0.151 -0.479 0.615 0.011 0.525 -0.458
Sugar 1.000 -0.090 -0.601" 0.525 0.102 0.649" -0.574"
Reducing sugar 1.000 0.579" 0.447 0.339 0.168 -0.367
Alcohol 1.000 0.093 0.429 -0.185 -0.034
Malic acid 1.000 0.293 0.793"  -0.639"
Pyrubic acid 1.000 0.395 -0.711"
Lactic acid 1.000 -0.707"
Citric acid 1.000
*p<0.05, “p<0.01, *p<0.001
) a N - . H3to] g & A7} o] Fo|Aof & Holtt
= -, G, mmo] ojste] YA o] AYEE A o] £
6 —E =
- 7HA] AaE AW EE o, aRapoA I dAR| o] TE &
2 2 o2 EAol I A(Fig 33 dE oA 2749, #
g 9, $Y™ol b1F9] #94E YEPA Z(Table o2 &
g - dulo] Ak A AoE PArgel 2 FFL 7 dFE
FEde ZAVE g AR AlmEth
0 HK HB HJ HIF HR
7. 23y EgtarAz|o| s S
Fig. 3. Yeast cell numbers contents of mixed Makgeolli Halo} u EstubAale] w7yl ATl Table 49} 2o}
=2 = 10 O = Ey
ith barl d wheat. HK, Makgeolli mixed with Huin- _ }
WI ariey and whea . akgeolir mixed wi uin %i}?ﬁé?ﬂﬁq 9,]3',]-’ o’ 5‘1’ 2 ‘40] 7]

chalssalbori and Keumkangmil, HB, Makgeolli mixed with
Huinchalssalbori and Baegjoongmil, HI, Makgeolli mixed
with Huinchalssalbori and Jogyeongmil, HIF, Makgeolli
mixed with Huinchalssalbori and imported wheat flours;
HR, Makgeolli mixed with Huinchalssalbori and rice. Means
with different letters (“®) within a column are significantly
different (p<0.05). Vertical bar represents SE of the means
of 3 replicates.
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=% 95 F510Y §94 Apol& vEMiTE o A
Ras wglo] WAzt & wo] o gt 4tz dojutA]
ko™ FES7F 10~10° CFU/MLE Eojof dtHlee S5
2014)3 s, & Aa), A 793 7)EelA v
Bt RS IS of FA4E ¢ Tavt X9y

A Aoz AlgHct L, HEIA F AR TUEHY
2 HAE AFLE F3EE Ay AEFY sdae &
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RE B7H RN F29 ol 8

S BuHel 47 WY EHUAE 400E E3k
o gk WY Sgubde 433, 2 Bgubde 423, %

Table 4. Preference test of mixed Makgeolli with barley
and wheat

Sample”  Appearance Flavor Taste acc(z;)lzgﬂity
HK 440+1.00  4.77+1.14  4.23+1.01  420+1.21
HB 433+1.09  4.60+1.00  4.33+127  437£1.13
HJ 430£1.02  437+1.10  4.17+1.05  4.20+0.96
HIF 447+1.14 4432068  4.10£1.18  4.17+0.95
HR 447+138  4.20+1.10  3.67+121  3.80£1.13

Y HK, Makgeolli mixed with Huinchalssalbori and Keumkangmil;
HB, Makgeolli mixed with Huinchalssalbori and Baegjoongmil,
HJ, Makgeolli mixed with Huinchalssalbori and Jogyeongmil,
HIF, Makgeolli mixed with Huinchalssalbori and imported wheat
flours; HR, Makgeolli mixed with Huinchalssalbori and rice.
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