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ABSTRACT

Dry-heated Coix lacryma-jobi bran (CL) was extracted with hot-water at 80 C to measure the quality characteristics of
varying extraction times. A Coix lacryma-jobi bran extract (CLBE) with the highest polyphenol and flavonoid contents was
obtained. CL-beer samples were prepared by replacing the saccharification water with 20%, 40%, and 60% of CLBE (CL-20,
CL-40 and CL-60, respectively). The quality characteristics of CL-beers during fermentation and storage were subsequently
investigated. The contents of reducing sugars and soluble solids, specific gravity, and alcohol content of the beers increased
with increasing amounts of the CLBE added. Maximum values were obtained at CL-60. Compared to the control group, the
polyphenol and flavonoid contents, and ABTS and DPPH radical scavenging activities showed a dose-dependent increase in
the CL-beers. The values were observed to decrease during fermentation and the storage period. Our results confirm that the
production of beer using Coix lacryma-jobi bran increases the alcohol content of beer and improve antioxidant functions.
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Table 1. Formula for the preparation of Coix lacryma-jobi bran extract-beer

Beer samples”

Ingredients
Control CL-20 CL-40 CL-60
Coix lacryma-jobi bran® extract (mL)” 256 512 768
Water (mL) 1,280 1,024 768 512
Malt (g) 297.6 297.6 297.6 297.6
Spezyme LT300 (uL) 298 298 298 298
Hop (g2) 1.1 1.1 1.1
Sparging water (mL) 320 320 320 320
Yeast (mL) 8 8 8

" Control; Beer with 0% substitution of water with Coix lacryma-jobi bran extract, CL-20; Beer with 20% substitution of water with
Coix lacryma-jobi bran extract, CL-40; Beer with 40% substitution of water with Coix lacryma-jobi bran extract, CL-60; Beer with

60% substitution of water with Coix lacryma-jobi bran extract.

2 Coix lacryma-jobi bran was dry-heat treated at 210 for 15 minutes.
3 Coix lacryma-jobi bran was extracted with hot-water at 80°C for 18 hour.
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Table 2. Componential characteristics of hot-water extract of dry-heated Coix lacryma-jobi bran

Hot-water extraction time (hour)

05 | 3 6 12 18 24

Polyphenol content ) (o cc 2 1702 171.9340.57°  180.8541.18¢  187.874248° 20741=1.74 211.96:2.81°  212.34+0.99°
(hg GAE/mL)

Flavonoid content ;3 ) e 7345025 73120.16° 7214025  860:025°  9.75:0.08  9.68+0.04°
(ng QE/mL)

DPPH radical 24.83+1.06°  25.5142.04%  27.72+0.78% 28914029  3129+1.64°  31.63+335  31.46+2.52°

scavenging activity (%)
ABTS radical 193740.13°  19.03£0.08  21.53+0.04%  2544+030°  33.1940.17°  34.06£028°  34.13£0.29°

scavenging activity (%)

Y Values are meantS.D. (n=3).

? Values with different superscripts in a row (*™°) are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. Reducing sugar, soluble solid, pH and specific gravity change of CL-beer

Days" Control” CL-20 CL-40 CL-60
0 13.3120.10"* 13.30+0.03 13.25+0.05° 13.57+0.06"
Reducing sugar 5 5.23£0.07° 5.36:0.14° 5.65+0.15° 5.72+0.12°
content 10 6.0120.06° 6.3120.03° 6.64+0.17° 6.62+0.08"
(mg/mL) 15 5.4620.15° 5.63+0.03" 5.78+0.10° 6.05+0.02°
20 6.22+0.03° 6.29+0.03° 6.39+0.07* 6.47+0.04°
0 9.60+0.00° 10.3320.06° 10.400.00° 10.70£0.00°
Soluble solid 5 4.80+0.00° 5.1020.00° 5.20+0.00° 5.3020.00°
content 10 4.70+0.00" 5.0020.00° 5.030.06° 5.07+0.06"
(*Brix) 15 4.73+0.12° 5.030.06° 5.130.06™ 5.20+0.00°
20 4.80+0.00° 5.20+0.00° 5.03+0.06° 5.30:0.00°
0 5.71£0.02° 5.76£0.02° 5.77+0.01° 5.77+0.01°
5 4.14%0.02¢ 4.17+0.01° 4.24+0.00° 4.31+0.00°
pH 10 4.15£0.00° 4.15£0.01° 4.22+0.01° 4.27+0.01°
15 4.18+0.01¢ 4.21+0.02° 4.31+0.01° 4.34+0.01°
20 4.210.00° 4.2240.01° 4.29+0.01° 4.33£0.01°
0 1.036+0.001¢ 1.038+0.001° 1.040:£0.000° 1.042:0.001°
5 1.002+0.001° 1.0040.001° 1.004+0.001° 1.0040.000"
Specific gravity 10 1.003+0.000° 1.003+0.000° 1.003+0.000°" 1.0030.000"
15 1.0040.000 1.004+0.001° 1.005+0.001 1.0060.000°
20 1.0040.000° 1.004+0.001% 1.004+0.001* 1.005+0.000°

" Fermentation was carried out at 25°C for 0 to 5 days and stored at 2C for 6 to 20 days.

2 Refer Table 1 for the sample names.
) Values are meantS.D. (n=3).

9 Values with different superscripts in a row (*™) are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Alcohol content change of CL-beer during fermentation and storage.
Fermentation was carried out at 25C for 0 to 5 days and stored at 2°C for 6 to 20 days.

Refer Table 1 for the sample names.
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Fig. 2. Change in number of yeast colony of CL-beer during fermentation and storage.
Fermentation was carried out at 25C for 0 to 5 days and stored at 2°C for 6 to 20 days.

Refer Table 1 for the sample names.
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= v ta sttt 3 Yom HC(2008)
polyphenol 73} 2lg=0] Htg B2
2 o|d =(ale beer)7} 24 = (lager beer)ell
227F 3 BRI ] v wA F7) wjEe] Ze
Ao yeast7} —Zrh ERais
=3 235 o]E F U A
*ﬁﬂﬂuh stk 04 ko] et colE e
(13.38 pg QE/mL)XET} CL-20, CL-40, —L¥]iL
1425~21.00 pg QU/mMLE ZetH wo|= ko) #Mmtn]
20L 2ol M &= T 24(8.65 pg QE/mL)X.t} CL-20, CL-40, 1
2]3L CL-60°] 12.62~14.37 pg QE/mLE ZE}H wo|= &k
o] oth &F WA FEES ZetHwolE IS 4%
A7} 701 pg QE/mLE oo wpg} &5n7t 252 H/=F
o] ¥ W7t Zep ol = gheko] A UEhuith Feti
ol e ZE)vET AR 27] 13.38~21.00 pg
QEmLAA A FF F 8.65~14.37 ug QE/mLE =& 9}
A 713 5 Aash

8. ABTS 2iC|Zt A7{5 U DPPH 2lC|Z A4S
HHZA ABTS 2}t]Z &7%3} DPPH 2] 27%
9511 Table 4). ABTS, DPPH 2}t]Z 27%-2 0-20

Oi
E_l

& FHT} CL-20, CL-40, 1]
CL-60°] E3tom &7nd FE=2] 7] S7hdse

Ze|ulEr ST E

+}+5}5(DPPH, ABTS E‘rﬂ%’r A74—) 4 Zholl A
7} =tka B33 Son MH 5(2019)9] 239} v watsl S of
ZoldE, ¥§}~(DPPH ABTS &z &2A%) &4 =%
CL-60°] W 2 23R Yt fAkeE deke BA

o I v
o ot
S b

A 719 &F0AE 80 TN G

M F 54E 238l Bods

d EAS
Z, 183 %}i% g gTﬂ 7& FEE9 Hrteol

H]

Z7tg4= =7 JEE R CL-60°] 71 =& ghe Hol3
Aot ZEl¥s 9 St wo|= &8k ABTS, 18|12 DPPH
gz AASE diZTel Hlste] CL-20, CL-40, 18|11

CL-60°] &< 3ta-s Jeplda &5 FE259 A7t



o0
oy
2
ffy

(<)

c g2 e e

HokA o} BAEREMETE

Table 4. The polyphenol and flavonoid contents, and ABTS and DPPH radical scavenging activities of CL-beer

Days" Control” CL-20 CL-40 CL-60
0 229.03+2.379% 254.45+0.57° 270.20+2.57° 286.51+0.87°
5 198.49+1.19¢ 219.74+5.94° 237.57+1.65 256.92+3.43°
Polyphenol content
© é‘; leE/C;E)en 10 208.54+5.59° 230.17+2.16° 242 .88:+4 42 267.16+1.18°
15 192.80+0.87¢ 206.84+2.57¢ 224.29+0.57° 244.97+0.66
20 198.68+2.48¢ 213.67+4.27° 227.51+1.31° 254.64+5.70°
0 13.38+0.17¢ 14.25+0.42¢ 17.32+2.70° 21.00::0.07*
5 7.32+0.20¢ 14.37+0.40° 15.85+0.09° 19.14+0.44°
Fl i tent . ; .
a(Vll"gn‘glE /:I‘I’E)en 10 9.18+0.40° 14.51£0.36° 16.65+0.35° 17.16£0.35°
15 8.02+0.32¢ 11.78+0.71° 12.69+0.33° 14.65+0.04%
20 8.65+0.08° 12.62+0.47° 13.16+0.19° 14.37+0.28"
0 19.13+0.04¢ 21.87+0.09° 25.76+0.23° 28.53+0.37°
ABTS radical 5 15.194+0.05¢ 17.51+0.13° 20.01+0.23° 22.23+0.09%
scavenging activity 10 14.90+0.04° 16.19+0.15° 17.70£0.19° 20.77+0.09°
0,
) 15 14.49+0.04¢ 16.31£0.05° 18.36+0.08" 20.38+0.00°
20 14.61£0.197 16.14+0.05° 18.21£0.12° 19.20+0.04
0 13.9942.25° 14.47+1.53° 18.60::0.99° 21.14+0.28"
DPPH radical 5 10.08+3.36° 14.96+1.46° 14.62+0.77° 15.46+1.77°
scavenging activity 10 7.62+1.35 10.16+0.90° 13.87+0.59° 16.80+2.69°
0,
%) 15 6.67+4.60° 10.99+3.30 11.71£2.98% 14.23+3.52°
20 6.04+3.33° 8.38+4.43° 9.55+4.90° 10.14+1.79°

" Fermentation was carried out at 25°C for 0 to 5 days and stored at 2C for 6 to 20 days.

2 Refer Table 1 for the sample names.
) Values are meantS.D. (n=3).

9 Values with different superscripts in a row (*"%) are significantly different at p<0.05 by Duncan’s multiple range test.
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