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Abstract

This study was conducted to investigate the properties of rice makgeolli stored with different quantities of Cheonnyuncho fermentative
extract (1%, 3%, 5%). Plain rice makgeollicontrol)and cheonnyuncho-containing rice makgeolli cheonnyuncho makgeolli) were stored and
ripened for 0, 5, 10, 15 and 20 days at 5 ‘C. The mineral contents of cheonnyuncho Makgeolli was higher than that of rice makgeolli At
the end of storage periods, the pH value of 1% cheonnyuncho makgeolli was higher than that of rice makgeolli. Of the major organic acids
found in cheonnyuncho makgeolli (succinic, lactic, acetic, phosphoric, and malic), succinic acid had the highest concentration, Similarly, of
all the free sugars, glucose was the most prominent, Before storage, hunter color L and b values were the highest in control followed by
1%, 3% and 5% cheonnyuncho makgeolli. At the end of storage period, color a value decreased in 1% cheonnyuncho makgeolli, whereas
it increased in 3% and 5% cheonnyuncho makgeolli. The antioxidative effect of makgeolli was seen in 3% cheonnyuncho makgeolli, Total
viable counts were the lowest in 3% cheonnyuncho makgeolli at the end of storage periods, A sensory evaluation test showed that the taste
of cheonnyuncho<ontaining makgeolli was significantly better than that of control, From these results, we conclude that addition of

cheonnyuncho fermentative extract at a concentration of 1-3% is suitable for the manufacturing of makgeolli products,
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e 289 ost eyt Az dthlee J 1982, L2 22 gAsldth olF 600 mlE HETOE o] &3}
Seo MY % 2005, Lee DH % 2009). ¥}A & Al @Hde]7} Fdom, YA 3/42 Z47F Adx FEAS b £ 100
g2 Wb RS olgste] AzE e 20109 |t mLol| tiEke] 1%, 3%, 5% Hl&R &9t AzE F scol
A Az A FA o]FE AxPA ] T & o]&&
o] EolA I gl Aol o] FRHUR ohi} B Y [ choonnyunchomalgeoli ]
of wEtM= wdelel Fdo| et A & k. AF7HAY Cheonnyuncho Fermentive | 1
ATE Al whde]e] FZolg Al whdedl oy 7pA] A

I Ricemakgealli ]

r

I Mixing

|

| Fermentation(27°C, 7 days) |

1

| Mixing ]

Boiling water 1.8 L L Godubap

g ol8F AT} iR olRolA gtor], AFA
g Whete Axd A FA 54L 47 BS
= Ao gl Aol
TejEe B AT A el BN BF [ weeeannaan |
ol opd olgFor & vug Azd F Adzel @
Fog Wkstel FAH AYAL Wstgons AFomH
Rice flour(400 g)

o 7F54e Qelumn Sk

. Mz ¥ 4
| Fermentation(25°C, 2 days) |

1

. A Mixing10-15min) |

Bumbuk

1 Al

gt

XHE Cooling

. =
4z Azl o]§HE AnE: WAEFFE 2010d, A S
@), TEESEA 35, A5 (ENICO), Fdx Had Fig. 1. Schematic diagram for cheonnyuncho makgeolli processing

S 2 F 22 83 A A 297 A 635 (2013)



nEspas AP AHEstgE dAEoR Fdx g
FIVITE olgstel @ BelE Aot Bl %

fo,
o
2
oX,
QL
£
o,
of
QL
e
i)

o MR Az 2hv} ol vzl AW Wik E1F 5 g =

24 ARgsblddle FAgeong Adx wads Ht

sto] 2 wAde]s Alzskct. Sl gxs e Az A5 AR st sY
AR FEA(PR101, ATAGO, Tokyo)E Al&ste] A3}

3. 1d 5% Bt

e ddx e F71d a2 FAEsE o 6. LAt B2k BM

&3t g2 Zo| & 7;3 3ttt MZE wet ashing& tubed|
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HCIO; 3 mLE g :f; $ ) wiztA 7tdAZ e g8kl fr7ltke BAskIH. HPLCS] 7L Shimadzu

A ABE YAl T 0.5 M nitric acid® 50 mL 75%0}03\ LC-20AD pump, CTO-20AC oven, Sil-20AC  auto-sampler,

t} o] A|lELAS =AHL8 AFA AFHst, EAGEE T CDD-10A detector, CBM-20A system controller, LC Workstation

ZF2 a8 53tale] ThE wbhed] 8 mLE st TFLA0 softwareZ ©o]-&3}¢Jt}. Columng ion exchange Shim-pack

2 39tk Blank test&olli= 0.5 M nitric acid £ 8 mLE SPR-102H(7.8 mmx250 mm)E 27} ZHE=2 <dAsta,

A GAFE BBBEA(AA-6501GS,  Shimadzu, Kyoto, Shim-pack SPR-H guard column(7.8 mmx50.0 mm)& AR&3}

Japan)E EA35FTt, B ZAE Table 13} 2t} gt o] FAE 4 mM p-toluenesulfonic acidE AREEFSI M

Table 1, Operating condition for analysis of minerals by atomic absorption spectrophotometer

Ca Fe K Mg Mn Cu Na Zn
Wave length(nm) 4227 2483 766.5 285.2 2795 3248 330.2 2139
Current(mA) 10 12 10 8 10 6 10 8
Slit width(nm) 0.5 0.2 0.5 0.5 0.2 0.5 0.2 0.5
Lighting mode BGC-D, BGC-D, Non-BGC BGC-D, BGC-D, BGC-D; Non-BGC BGC-D;
Burner height(mm) 7 7 7 7 7 7 7 7
Fuel gas flow(/min) 2.0 2.0 2.0 18 2.0 18 1.8 2.0
4, Rl 2o 42 08 mi/minz ZAsIE FUFLS 10 #L FYH
post-column HE ]3] %71*&% FEAge F cbD
o = =)= 3 < S -
ubd E]_ S 3 mIS FAP —.4_01-04 membrane ﬁlterfOA) #m) AZ7)12 AFgEhdh. wRSAJSEO ® 4 mM p-toluenesulfonic
R oRste] HPLC AlRR ARESHlth HPLC oIk Ame  ,qde} 100 xM EDTAZ E381= 16 mM BisTris £2 1t
97T T4 HPLCE ARgste] S48l HPLCS] P& gajckom Algaleit;. £ BAAIZES 30R0lglon §7]4
Shimadzu  LC-20AD  pump, CTO-20AC oven, Sil-20AC BEEAL B 0|23} =84 L3A]A 0.1~30 x«L/mL ¥
auto-sampler, RF-10Ax] fluorescence detector, CBM-20A system ojo] F LGNS ZA5}e] HPLC BAL 2AF}AL peak area
controller, LC Workstation softwareZ ©o|-g&3}%ict 3hggd & 22E ADAS AN Qs
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BEAOZ potassium borate(pH 9)& AFESIATH BEWE 0 7L =S 0,45 membrane filterS AME-3le] 3E Al
oA nwE AlFEke] 3020 SonE S7RAIZIAL S0l TE DB-ALC2 column(SO m 053 mm Id 2 pgm film
100%; Z7¥ake] 1587 10062 fFABIT7E 652 o] F-ell 0% thickness: Agilent ] & W Scientific, Folsom, USA)o] ZZ}#l
st F oookte] EAARIeR shlth FUTE 10 GC(6890N, Hewlett Packard, Palo Alto, USA)E ©]&3}] oven
#L T3 post-column HHE 0|83t TS FEA 70°C, injector 200C L2]3l detector 250 CollA] AHzF HAI3}
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Table 2, Mineral contents of the Makgeoll/i added with cheonnyuncho fermentative extract
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of thste] Hrlstoict. wEels 50 mL Folziel 30 mL ¥
AsHAeH, AlRS 7Rk yA A7IA i e F
ke AT F v AERE H7RRIES Sl

13, SAXZ

sdele]  dAAIe] g FAAEE SAS  package
program (version 9,1)& o|-&3le] ity EFHAE T3}
on, Z Azt o Age BAHEAF Duncan's
multiple range testE ©]-&38}e] AZ3}ST).
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744 27149 AB(Jung BM 5 2011)0] WHEN
Adx dade] 7t vt =

A Aoz AREHY, wdele] FAEAT Aelrled ATl
A B71d ke A3 Y= gldleng EF dtel v

a7] ofeigirh.

2. w2led

Adzx wade] g Ao AR T e T
Hale] thgh A= Table 33 2t} AWz waHo] Ty
A e xzwd BEd Hyt BSR4 glucose §Hol 7t
A=A yehten, ggoem thERTY 4% maliose,
fructose, ribose O 2 YUERFoH Hdx g A7l
3¢ fructose, maltose, ribose =2 UEGTH EFL %

(unit: mg/ 100 mL)

Ca Fe K Mg Mn Cu Na Zn
Control 1.733 0.122 19.775 5.653 0.275 0.032 1.259 0.316
1% 2327 0.077 21.615 5.810 0.285 0.025 1.798 0.335
3% 2987 0.122 27 480 0.348 0.303 0.038 1.319 0.340
5% 3.350 0.106 32305 6.768 0312 0.042 1,918 0.339
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Table 3. Changes of free sugars in Makgulli added with cheonnyuncho fermentative extract during the storage at 5 C

2 £4 683

(unit: g g/mL)

Days Treatment Maltose Rhamnose Ribose Mannose Fructose Xylose Glucose Total
0% 488.34 2213 50.41 2436 22455 18.05 52140.05 52967.89
1% 1085.15 36.80 132.69 68.84 2363.39 12.48 36173.19 39872.55
’ 3% 1054.37 36.86 215.09 104.75 5383.48 6.86 36215.45 43016.87
5% 1014,27 9.29 263.97 147.72 8962.30 6.22 4662295 57026.74
0% 790.40 40.45 94.36 25.16 146.79 21.65 3661144 37730.25
; 1% 838.50 38.56 142 44 64.07 235731 8.21 36801.99 40251.14
’ 3% 887.21 38.88 229.16 94.87 5815.62 8.83 36362.08 43436.65
5% 805.36 3477 310.17 150.68 8909.97 5.30 45643 .42 55979.67
0% 658.88 40.35 90.22 28.55 29464 15.68 28148 68 29276.99
1% 703.10 54,20 149 43 42,45 2160.78 11.00 3262784 35748.79
0 3% 765.31 54.41 230.27 101.09 5400.39 9.34 36815.79 43376.61
5% 818.06 5713 357.77 161.40 9551.55 5.32 41299.73 52251.57
0% 035.59 4275 101.65 30.20 320.38 19.81 29895.36 31045.73
B 1% 084.54 59.36 168.15 84.07 222518 11.19 38780.60 42013.10
b 3% 736.84 28.57 239.10 80.85 6269.87 13.34 41756.52 49135.09
5% 79151 20.79 366.59 159.12 10954.76 5.33 42567.76 54861.86
0% 714.84 4334 105.52 31.26 289.57 16.11 31493.95 32094.59
1% 783.48 31 151.07 04.59 2778.96 14,15 40273.39 44008.74
2 3% 881.92 8.42 287.92 108,01 8574.15 18.24 4220544 52084.10
5% 968.07 8.24 398.45 164.65 12953.85 8.08 4239578 50897.13
o A% Az 7|4 v& 10714 Zzi % e B e
o} ol B Age Ueon, Adz R 3 o e [
2o A% Wkl whet okzrel zfolrt am_o_»} gz A i
HEE 35S Al 2es F99 90l B o ﬁ s
£ Agos ekt Maeldl fede 48 @re A g |
o gglort #9FE WY BRel fuv 9RE &4 B
St AollA glucose®] FhFo] 74 *“Al!lﬂﬂqeon woE 5 6
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Table 4, Changes of organic acids in Makgeol/i added with cheonnyuncho fermentative extract during the storage at 5 C (unit: » g/mL)

Days Treatment  Oxalic Phosphoric Citric Tartaric Malic Succinic Lactic Formic Acetic Total
0% 711 230.54 7242 93.52 122,34 558.87 26847 19.68 185,94 1558.89
: 1% 1.68 257.77 4795 81.87 136.34 532.08 335.95 11.20 216.37 1621.82
3% 3.77 262,71 64.79 20,37 142,66 543.00 47715 1599 276.14 1812.64
5% 498 266.34 84.81 93,70 145.07 535.40 620.17 16.83 346.16 211351
0% 545 27555 39.50 70.40 138.98 546.21 295.78 12,22 183.71 1567.80
_ 1% 3.22 264.84 46.98 29.17 145,18 54332 362.13 16.08 217.55 1628.48
5
3% 4.00 26545 64.93 27.11 14221 540.41 47593 15.61 273.87 1809.51
5% 3.65 267.20 85.02 100.25 145.75 536.19 622.40 17.59 34537 2123 42
0% 3.42 25419 34.01 20.31 138.68 527.06 280.71 12,51 177.80 1449.30
" 1% 3.82 209.74 49.02 29.55 14599 545.38 305.85 13.46 218.72 164153
3% 3.47 267.92 04.83 33.47 145.47 540.50 47897 1355 275 44 1823.63
5% 3.15 209.44 83.09 102.16 145,54 536.32 0623.20 15.87 34317 211254
0% 313 24311 57.32 17.38 144.43 542.04 292,77 12 44 183.90 1496.52
15 1% 3.98 27279 4712 50.10 147.33 544.73 361.97 11.06 220.06 1659.14
3% 3.52 275.03 64.19 34.04 146.76 54589 493.29 14.76 279.55 1857.62
5% 3.07 317.24 123.46 289.21 144,27 524.07 024.55 1531 34833 2389.52
0% 3.04 237 42 63.05 19.12 152.87 566.24 302.05 12.68 192.29 1548.77
1% 3.83 270.07 51.83 5411 152.07 5609.20 378.17 12,00 232.67 1724.00
20 3% 3.50 27253 70.61 30.10 161.43 580.48 542.02 15.23 297.50 1980.01
5% 3.13 308.97 135.81 298.13 158.70 500.48 057.01 16.34 303.16 250771
B golAQl Aol2 MolA| gdgkor) 7tz 2EEe Wl ¥ b 2 WEy) gtk AAdew m ol e Adz @
= 2855 Furt Fohyrtn _H_ﬁ}azu}. AR B Eel RN AP $ 718 gol Shsigen, A}
AF AUIRE o2ARE AL AF WIE Tobd T P TAUES flel I %7w~ T 5 ik
B B4 ¥org AR 3~4 brix® YEREoU(i v) o Lee MY %(2010)& Zl"t‘oﬂ 1 = 10?4 e
Chung HJ 2012) HE8E 2H Az G=Z A3 Cho S715F ke :,—%?} A3} ZFo| wg} lactic, propionic,

JC T(2013)9] AelXe 7R B R 29A 22
brixol| ] EE 7R N+ A3 A5k 12 brixE YEFAY
A Bagiglon, B Aol A o]gFHE ol&dtd
Azst A3 gt vwd EA Jepgon, Al w2z A
Z A FHrEE drbRek Avse Hrbsol Autow Az
He o] gEoke o7t e s ¢ 5 AsdTh

Az waele Pleol Az Helel 714 e
WS E el AT Table 49} 2} 2bvlo] ol £7]
e AFE AESI AURYE 293 sl w3 o)
8 (Han EH 1997) ¥ AolA 2t 4 F7]4ke]
THE R degten, A ARTIS %0}04 major
acids &2 succinic acid, lactic acid, acetic acid, phosphoric
acid, malic acid2 YERGIL, minor acids &< tartaric acid,
citric acid, formic acid, oxalic acid® YEPJT thz19 74
£ Az x71 W3 AF F S7HE 2HEL malic acid,
lactic acid, acetic acid%t 27t Z7Fstgon, e F7)4k
£ fadte Zlo=® yEhynh vk ddx dEde] Hrb
d etdele A z7ld vE AR 5 e e
phosphoric acid, citric acid, tartaric acid, succinic acid, lactic
acid, acetic acid®] 2™, oxalic acide 7ZFAE UL, formic acid

d2 2 Fx2) 7318 A A207 A 65 (2013)

succinic, citric, acetic, malic, tartaric, malic, malonic acid”} 73
ZEh Buahdeh. Choi GL 5(2012)2 3 olA #xd
S5 A WRREAM AstdA f71ie 4 A
ToIA LE oJate] BAHE F8 H7IAR lactic acide}
3 SFGlem, acetic acide AAFAN MAE] SRR
4 dg Aot 00 A Tl W) gt oo
ewel 4R 7 2] wenky seln, 71 vk
A b 2 edle Rl EA 4R 3 M &

sraltd ¥ Spole wRY A9EE olgstel o4
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Table 5, Changes of alcohol contents in Makgeolli added with
cheonnyuncho fermentative extract during the storage

at5 T (unit: %)
Days Treatment (%) Alcohol
0 6.37
1 6.20
0 3 6.42
5 6.25
0 6.38
B 1 0.25
’ 3 613
5 6.23
0 6.35
1 6.24
10 3 6.30
5 6.42
0 6.37
5 1 0.35
3 6.47
5 6.42
0 6.360
1 0.35
= 3 6.57
5 6.40
6. pH & M
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Fig. 3. Changes of pH in Makgeol/i added with cheonnyuncho
fermentative extract during the storage at 5 C
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Fig. 4. Changes of acidity in Makgeolli added with cheonnyuncho
fermentative extract during the storage at 5 C
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Table 6, Total viable counts of the Makgeol/i added with

cheonnyuncho fermentative extract (CFU/ml)
0 day 10 days 20 days
Control 1.1x10° 3,6x10" 7.4x10'
1% 8.7x10" 2.2x10" 6.3x10"
3% 9.6x10" 1.9x10* 43x10"
5% 8.2x10" 7.0x10° 7.5%10"
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Table 7, Sensory evaluation of the Makgeol/i added with
cheonnyuncho fermentative extract

Overall
Taste Color Flavor
preference
C 1924079"?  3.08+1.08™  258+067° 2254096
1% 2,58+0,90™ 3.3310.65 2831072 2754075
3% 2924108 3251075 2.92+051 2.6710.98
5% 2.6740.89" 2.58+1,08 2.79+0.77 2.58+0.99
F-value 257 1.62 041 0.66
'p<0.05
v mean T SD

? % yalues with different superscripts were significantly

different by Duncan's multiple range test (p<0.05)

9N Not Significant
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