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Abstract

This study aimed to evaluate the quality characteristics of wheat-Makgeolli (WM), a traditional Korean cereal alcoholic
drink, using three varieties of wheat, namely Jokyoung (JK), Baegjoong (BJ) and Keumkang (KK). Samples of WM brewed
from 100%, 85% and 70% milling rates of the three Korean wheat cultivars were analyzed for alcohol, pH, coloring degree,
total acids, soluble solid, free sugars, and organic acids. As the milling rates in wheat decreased, total sugar content in
WM increased while the pH of all samples decreased. The WM exhibited 0.95~1.27% in acidity, 10.2~12.5 °Brix in total
sugar, and 14~16% in alcohol content. The most organic acids in WM was lactic acid, ranging in all the samples from
85.3~650.3 mg%. The results showed that BJ under a 70% milling rate had the highest reducing sugar contents and 15.97%
in alcohol content. The carbohydrate content increased with the milling rate of wheat. Resulting in a positive correlation
between carbohydrate content of wheat and total acids, reducing sugars (p<0.001), and alcohol content (p<0.05) in WM.
Total sugar content is positively correlated with alcohol and reducing sugar content (p<0.001). Considering the yield, the
milling rates will be adjusted to raw material prices.
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de Azof o] &= AY nE I du7}F e4tolgt= A
o] EAIF eItk

U (Triticum aestivum L) W1} 9] SHAo|EZ =o]&= 1
m ejo|m Adolgtu e Firh AA JE GAHFA L5
o o]o] 2915 AAeHH HE EES Wol IrRE v
of W, AL, 4 5= THEo] AFSTE Yol B3, Bid
4 vl B9t B 53 22 o] SH5H Alzh WAA|
o] §3 S dHE A=z Syt A edE &
% dtto]thKim F 2010; Kim 3 2011). Z2juf oA &
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(Han 5 2014). @A =4 4 &8st 7t Eo2= a4 4
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72.4%, APF0] 398 g A 88%, I 041%2] EHL
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BAAYUEN AB-Eor FHEE EFFolth A& 2%, H
W% 446 g, B|E 046% THIE 123%2] EAS ¥ ItHKang
= 2006).

B Qe el 4 UE 2] 7] 0] g e
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M olgele] B0l T ARES Akstel 27 70, 85
% 100%2) WARE Axste] AHHAT FRE FEIH
(@A) Ao} ARSI, B3 (Saccharomyces
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3 79 Fol Agele] LAshAh

ot

F2 T A|(PAL-3, Atago, Tokyo, Japan)Z S35}, M=
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2 Y2 3 (.1 NNaOHZ A3} pH 8271 E w7}
2HE NaOH9| §FmL)2 SH4sto] 2At ggFez ghibst
At 4FE T ZFH(NTS Liquors Licence Aid Center,
2010002 #Ason, 7 & dI -2 HAFA
ISCE AR 4RE Y BE RATA sl ¢
& FH%, vv)E ALLSHT

4. 4 otHz|9| e 2y

2 &5 2 AEeE 299 YT T2 DNS(dinitro-
salicylic acid)2 F3lo] WA ATF3} © H(Luchsinger &
Comesky 1962), 532 glucose(Sigma-Aldrich, St. Louis,
MO, USA)E o|-&sto] BEJAHS ZHJste] ALttt
Shin & Jeong(2003)9] Wil wheh a9 S 44 HE&
2 3]43}e] o113t & HPLC(Dionex ultimate 3000, Dionex,



Vol. 29, No. 5(2016) A 25 9 AEE
Chelmsford, MA, USA)E o|&3}to] A3}t HE7]= Rl
detector(RI-101, Shodex, New York, NY , USA)E ARG
AYL o|FF 2o 7L Aminex 87P column(7.8x300 mm, Bio-rad
Laboratories, Inc., Hercules, CA, USA)2.2 80T oA, 4T+
= Sugar-pak(6.5%300 mm, Waters, Milford, MA, USA) ZH-&
70T A, 32+ F/7-E S22 29 0.5 mL 522 A=
AU YU 10 uLo|len 33 vhEste] £A5HA

I BFE-L sucrose, glucose, mannitol, sorbitol, arabinose(Sigma-

Aldrich)E AH8-3} -

5. L Bialo| RIIAt Ere 2
W EE U AR GALe S8 FFL Jeong F

s
2

(2006)] W& =Fsto] A ARE dUsHA £
3t & AR 10 mLE |5}9] 0.45 pm membrane filter2 o3}s}
of BAE ARE AU AR £ 27He] $71 ke
HPLC(Ultimate 3000, Dionex-Softron GmbH, Germering, Germany)
Z 40°CoJ|A] analysis columns(Aminex 87P, 7.8x300 mm, Bio-rad
Laboratories, California, USA)S AN} 21, UV-Detector(ERC,
Refracto MAX 520, Tokyo, Japan)& ARE-3}4] 210 nmoj| A 4
st Th o] FARE 0.01 N HSOE ARES1e] 0.5 mL/min2]
S0z FeFglch FUFS 10 uLol3lx 35 whe 27
is , EFE2 lactic acid, citric acid, malic acid & pyruvic

acidE ARE-sATh

I do
lo 32

Of

=
(ﬁo

6. SHEAN
H A3 A3R= SPSS package(version 16.0, SPSS Inc., Chicago,
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Table 1. The general ingredients with different wheat varieties and milling rate

VR MR Moisture Ash Crude lipid Crude protein Carbohydrate
(%) (%) (%) (%) (%) (%)

70 11.7240.112® 0.54+0.02¢ 1.10+0.14% 8.27+0.00! 78.37+0.23°

KK 85 11.76+0.02* 0.84+0.01¢ 1.56+0.07 8.77+0.02" 77.07+£0.12°

100 11.45+0.07° 1.50+0.04°¢ 1.4140.15% 9.27+0.018 76.37+0.16°

70 10.74+0.13¢ 0.62+0.02" 0.95+0.14° 9.53+0.01° 78.160.04*

BJ 85 10.43+0.01¢ 1.13+0.00* 1.74+0.03° 10.15+0.01° 76.5540.03¢

100 10.21+0.04 1.77+0.02° 1.36+0.08>¢ 10.77+0.02¢ 75.89+0.09¢

70 10.26+0.02° 0.53+0.008 1.1740.03%% 12.3440.11° 75.70+0.06°

K 85 10.09+0.01° 0.89+0.01° 1.6340.04® 12.52+0.06° 74.87+0.13¢

100 10.15+0.04° 1.70+0.08° 1.49+0.24 13.10+0.04° 73.56+0.17°

D VR: Varieties, MR: Milling rate, KK: T. aestivum L. cv. Keumkang, BJ: cv. Beagjoong, JK: cv. Jokoung

? Each value is meantSE (n=3).

? Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan's multiple range test.
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Table 2. Quality characteristics of wheat-Makgeolli of different wheat varieties and milling rate
VRV MR oH Tot?l ac?'ds Total sugar Alcohol . Coior *
(%) (Lactic acid%)  contents(°Bx) (%) L a b
70 3.93+0.032% 1.16+0.06™ 11.6140.26" 14.80£0.92"  23.17+0.58" 13.85+0.12% 36.48+0.91°
KK 85 4.06+0.02 1.09+0.02%¢ 11.05+0.24% 14.8740.23™  21.77+0.62® 14.5740.12% 34.91+0.94%
100 4.26+0.06° 1.14+0.06> 11.06+0.66% 14.93£0.99™  17.44+127° 15.30+0.27* 28.65+1.93°
70 3.960.02°F 1.24+0.03* 12.19+0.17® 15.97+0.06* 21.24+1.62® 13.9440.51% 33.7242.05%
Bl 85 4.16+0.04° 1.1240.06™ 11.19+0.34% 15.27+0.42% 20.07+1.94° 14.76+0.36" 32.3842.79°
100 4.38+0.01° 1.0320.03% 10.94+0.08" 14.60:£0.8™ 16.40+0.09° 15.36+0.08" 26.99+0.14°
70 3.93+0.01° 1.09+0.07™¢ 12.33+0.17* 15.13+0.64™  23.09+0.65" 13.49+0.21° 36.010.74°
JK 85 3.99+0.04° 1.060.09>¢ 11.62+0.39" 15.27£0.31% 21.63£0.68% 14.27+0.04% 34.37+£0.97°
100 4.16£0.02° 1.000.04¢ 10.99:£0.42 14.00+0.53¢ 20.62+0.8° 14.25+0.24% 32.94+1.10°

Y VR: Varieties, MR: Milling rate, KK: T. aestivum L. cv. Keumkang, BJ: cv. Beagjoong, JK: cv. Jokoung

? Each value is mean+SE (n=3).

» Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan's multiple range test. L'=

lightness, a=redness, b =ellowness

Y20 P=ZHL*)o] 83.68~91.59(data not shown)oj| 4] 24
g daAS E) 16423172 ZFolF T

pHE TF-E0] Sl f714F S50l mE $=20]29] 3]
ol ot Aoz wge oA TaNY gt 43S B4
HEg AT Uk 2R AE F SR o gHTHPak
S 2011). & A4 92 9] A Ast7] A pHO| Hel= 3.93~
4382 Alg gl el FASIATE 100% Al &g WL ol A
pH 4382 7P =%3L, 70% Al&-& S742a 273 DojlA pH
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Q1% AHY Z7HA A E(intermediate products)¥} G Hof 2]3t
W 74 2o succinic acid, pyruvic acid 5 -§-7]4F] Ao
7|18t Aoz &EA UhSong 5 1997). F4H 2T
9] Fnet Ao FFE vlA= AAEA LA} A
HA ARy i 5 uAE Ao R PAE ohdRt 771
Ate]] ol F4t o] F71gt A0 R o AZIT) Table 20 A
ARt B} o] Aol HadrE T4 TEE A F
7¥tRaL, 1 v e, Wy 2ol 22} 0.73~0.78,
0.69~0.83, 0.66~0.73%%t}. o]} & Ail= Yol E£o] gt
B0 FFE A= Ao BZE, Y FAE Lee T
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Holg HolAL ggkor} tiE BRel weshdele] 14-15%

FTE FPark 5 201520t $A7F £ AS TAFA

)
o ook T Aol MEL] F7, AEI L EF Fol 7)<
3 Aoz wodch
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o] Z}7} 458, 471 D 4.04%E EF 7+ BAHCE §2H¢
Ao 7k GATHTable 3). 22t AEE ol S99 TF

o olg Rt ol A2jT W Hrke wHol} =
9] a-amylase, B-amylase T+ 849} 714 7t s =7) g2t &
3te 9 959 H3h G35t 7] o E IS FA
SHoz 9 9z gdg F Aol & opr|Rthar wt
Ao} E3 AFEHE 71 $ EeEY 3 JA FFS
718 Zolet AZE 281 59 4 F ST
= AR W g4I AT DS HAE 7=, &
1a Foll= 39 AP dF 20 Agho] EFHow
YE]7] dfZol AT a9 vl st dFE F=TF
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Table 3. Contents of reducing sugar and the composition of free sugar of wheat-Makgeolli of different wheat varieties
and milling rate

VR MR Free sugar (mg%) Reducing sugar
(%) Sucrose Glucose Mannitol Sorbitol Arabinose (%)
70 35.7+17.07% 328.4+ 41.3° 528.8+18.1° 64.124.4° 113.7+ 1.8 4.58+0.24°
KK 85 42+ 2.9° 212.7+ 27.4%4 481.9+ 9.2° 61.6+3.9° 143.7+ 2.4° 3.45+0.09™
100 8.4+ 3.0° 159.4+ 30.0° 417.8427.3¢ 64.4+3.4° 201.9+ 5.3¢ 3.68+0.43%
70 59.8429.4° 320.7+ 37.8% 515.3£14.0° 71.743.2° 143.5+ 2.3¢ 4.71%0.62°
BJ 85 6.4+ 1.4° 268.6+ 39.1%¢ 426.1£10.5° 71.442.4° 230.1% 5.6° 3.55+0.21%
100 5.3+ 0.0° 276.2+ 34.8%¢ 4103+ 8.6° 73.444.1° 2449+ 9.1° 3.46+0.22%
70 21.4425.6° 560.7+ 73.1° 480.1426.3° 61.343.4° 150.2+ 7.0° 4.04+0.85"
JK 85 17.0+11.9° 330.6+124.7° 427.4+14.3° 54.4452° 210.4+16.0¢ 2.894+0.07¢
100 ND 204.8+ 87.2 370.1+12.4¢ 59.343.3% 2823+ 8.1° 2.94+0.28°

Y VR: Varieties, MR: Milling rate, KK: T. aestivum L. cv. Keumkang, BJ: cv. Beagjoong, JK: cv. Jokoung

? Each value is meanSE (n=3).

3 Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan's multiple range test.
Y ND: Not detection

el o) oI5 BT ol € AT AOR W U SHAZIS) 74 IPLCR $AU A T 49)
THLee 5 2001). HEH FYE 5 mannitolZ FFof TA G 2o 714 solA Ats e S8 ARz e
o] 70% AZ&A 7 eegol %‘%9&1 sorbitol > A& 2= 559 o &2 wole 98 AT acetic acid7h
4741%101 WA 7 B2 dFS UElch Arabinose o ZA51E drangoA 2go] FHol gLl Aslz
= gy 274 go] 274do] vl tha & IS UE A AGA R AFstez S 101'7‘] 7l 8%o] "ok
Witk 23 (&Ml 472 Bo W vhAde] ATY F (Woo 5 2010). S AR A AAEE 714k gRo]
o gtz Lol AAEL daot 71Zo) ot tHo] WQ s} lactic acid, acetic acid, succinic acid, citric acid So]gh= A
tha Ay zhaict B 31(Choi 5 1992)7F Q3L B2 ghE Agubda|el vlib
A2 E Bladt A= th(Lee 5 2011). AtEbd o) 73

4. 9t4a|9] F7|At 2 citric acid =7} 7} =9k, lactic acid, acetic acid®] 4=

Table 4. Organic acid contents of wheat-Makgeolli of different wheat varieties and milling rate

Organic acid (mg%)

VRV MR(%) — — — —
Citric acid Malic acid Pyruvic acid Lactic acid
70 124.8+ 4329 12.8+1.1° 5.5+0.3% 85.3+ 6.4
KK 85 99.9+11.4%® 6.9+0.7% 3.740.3° 120.7+16.8°
100 107.7+ 7.8% 5.040.9° 4.2+0.2% 282.94+35.1°
70 122.9+ 3.2% 6.3+1.8" 4.8+0.3% 98.9+ 9.1¢
BJ 85 106.0+£18.3% 7.8+1.2° 5.4+0.5" 503.6+37.5°
100 114.8+13.3% 7.3+0.2% 5.3+0.8" 530.1+68.8°
70 103.9+10.8% 8.6+0.4° 5.540.5" 238.3+13.3°
JK 85 108.3£13.6® 8.3+1.5" 6.5+0.5° 504.2+:82.0°
100 98.3+ 4.0° 8.0+0.4° 6.140.0° 650.3+32.5°

D VR: Varieties, MR: Milling rate, KK: T. aestivum L. cv. Keumkang, BJ: cv. Beagjoong, JK: cv. Jokoung
? Each value is mean+SE (n=3).
3 Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan's multiple range test.
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Table 5. The correlation of factors affecting quality characteristics of wheat-Makgeolli

Wheat Wheat-Makgeolli

Factor Ash Lipid Protein Carbohydrate th)ait:;gsar z((:)i?sl Alcohol R:jj;(:rng

Moisture -0315™  -0.122™ -08877  -0692" -0.128" -0.110  0380™ 0.068™ 0405
Ash 1.0 0415" 0292 -0.589" -0.698" -0.898" -0510" -0458"  -0.547"
Wheat Lipid - 1.0 0236™ -0527"  -0571" 0396 -0460° 0215  -0.714"
Protein - - 1.0 -0.890" 0.095™  0.006™ -0.561" -0214™ -0.530"
Carbohydrate - - - 1.0 0.275™ -0314™ 0724”0406 0.732"
Total sugar contents - - - - 1.0 -0.656" 0433 0.607" 0.500™
Wheat- pH - - - - - 1.0 -0414" -0263™ -0360™
Makgeolli Total acids - - - - - - 1.0 0351 0.548"

Alcohol - - - - - - - 1.0 0.459"

T

: Nonsignificant or significant at p<0.05, or p<0.001, respectively.
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