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Abstract

Increased consumption of a polysaccharide, A -glucans, in foods may prevent health related problems such as cancer,
cardiovascular diseases and diabetes. S -glucans is a fibrous polysaccharide having proven both functional and medicinal
properties. Recently, the FDA recommends the consumption of oat or oat products containing a total of at least 3 grams
of bea-glucans per day for health improvement. The content of S -glucans in barley was almost four times higher than
that in oat. In this study, the physicochemical and sensory characteristics and biological properties of steamed barley bread
added with ramie leaf powder was investigated. The study of sensory characteristics was performed using the Quantitative
Descriptive Analysis (QDA). 30 panelists were selected among our university students. They then evaluated the different sensory
characteristics, such as overall preference, color, flavor, chewiness, moistness and taste. The color and texture analyses were
determined using a colorimeter and texture analyser, respectively. In the sensory, color and texture evaluation, barley bread
with ramie leaf showed higher values than barley bread and wheat bread did. The physiological activities were investigated
through the total phenol content and 1,1-diphenyl-2-picrylhydrazyl(DPPH) radical scavenging activity. Hence, barley appears
to be a suitable food resource for making bread. This study suggests that barley bread added with ramie leaf can be used
as one of the processing methods in promoting the consumption of barley. It might also help with the improvement of
barley food industry.
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ko] A%/ H7HChoi 5 2007), EHSFH 9 & = 3
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7} Wl ® o] vjs) 3 HREAS Yepdth ¥EA 9l
o, ol Y HEQ opURH FFo| Fot T
o] ot A} 53517 =YL A| 7] fEolthLee &
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7] (TFD, lishin, Seoul, Korea)E ©]-83}o] AZsIch Az
A X 2 Bialsto] 60~80 mesh S BZAIZ & -20T

o 3% B3t ARSI

AR L AR 30 g3 8¥] 9] 75% oet&S 7hsto] EFY
7+ 50°Cof| A 2A)7F kk - 22A]4 ]2 Whatman No. 2 filter
paper, Whatman, Newton, MA, USA)3te] Agict. o7 4
FE292 2AAE 557 (evaporaton = Y 53t AMS-

sheiet.

5 & E2lH= g2 53
% E99+= &2 Folin-Ciocalteu S 583} =43}

Z+ A 28N D gallic acid 1 mE 9 mlo]
32} FR47F E0191= 25 ml volumetric flasko]] @31, Folin-
Ciocalteu's phenol reagent 1 M5 H7}3t & &3t 5&
3 7%9] NaCO; 29 10 WS dste] wulsha, 23°CollA] 24
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Table 1. Compositions of steamed barley bread added

ramie leaf
Wheat:Barley Wheat:Barley
_ Control = 70:30 = 50:50
Ingredients (%) Ramic leaf (%) Ramie leaf (%)
1.2% 0% 1.2% 0%
Wheat flour 100" 70 70 50 50
Barley flour - 30 30 50 50
Makgeolli 15 15 15 15 15
Yeast 4 4 4 4 4
Sugar 10 10 10 10 10
Salt 1 1 1 1 1
Shortening 6 6 6 6 6
Baking powder 1.5 1.5 1.5 1.5 1.5
Egg white 6 6 6 6 6
Skim milk powder 3 3 3 3
Water 28 38 38 45 45
Ramie leaf - 1.2 - 1.2 -

D The weight of the flour is expressed as 100%.

oh ES U An BAYTE 12% oS A7
29, BAYe] BAY AHe] HB 7} Holx|t H(data not
shown)& Zste] 12%8] BAYS A7bste] Azshe 2
o= ARs

R At 1.2%9] ZAQNZFRE M7k 2] Ao
A 58S S5 flste] & &= ) DPPH 2t
U 2A%S S735te] gotEgdrt Jo $(2013)9] ofn] W
SERT B FEEA 34k E40] 24 BE, E
3% Evls o] 22 Z0E dF ARE HyoH, &
AN T D7HEE H7ket YRt Bt RE st
ZheE] Qo] FRAlsiE gt o}, & ZEjulEe] &2 A9
Btk E3 mA] FHE] ®Ee 10,670,018 ng GAE/gO 2 2
Ha] Zw 82340016 mg GAF/gHTH -2 X5 YeR ]
HAYS A7Ie AR e Q] F Fejus 2 Table 29}
Ztt. DPPH 2ttjzd 2752 543 Zal= Table 13} 2t
ICsoi= A2 %0 w2 DPPH 2t E 475 Wslgi oz ki
B| DPPH 25 50% £AA7= 555 FAIG Aotk 1
Ax}, 2] ZHe] Qo] ) 2758 363.63£12.39 ugml
2 7P o, FRe A2 580.28:26.34 ugmlo] <O = 1t
ERsith BHT= IJAIBIAIZA] positive control 2 AR-SHEIT-
Paik 520102 2AQ] H7Fke] w2 7)o £4 B4 A+
oA BAIO] FHats} BS ol A, M7 Rk @A
T Segt FASE 23S et itk R ustg e, Pak &
011)2] =AY Bk H7kst d7|w el gAtst EAdollA 5
AAZ BAYLE 2 A @AE 7L Qloke A 23t
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Table 2. Antioxidative activity of steamed barley bread added ramie leaf

Total phenol contents

DPPH radical scavenging activity

Samples (%)

mg/100 g GAE ICsy pg/me”

Wheat 100 % 3.21+0.012 632.21£12.5
Wheat:barley=70:30 8.23+0.016* 580.28+26.34
Wheat:barley:ramie leaf=70:30:1.2 10.67+0.018* 363.63£12.39*
BHT” - 46.00+1.34

D ICsy: Inhibitory activity was expressed as the mean of 50% inhibitory concentration.

2 Positive control.

Table 3. Color value of steamed barley bread added ramie leaf
L a b

Control (wheat 100%) 74.72+1.90° -0.69+0.21° 13.96+1.49°
Wheat:barley=70:30 43.00+3.85° 2.46+0.31° 12.10+£1.25°
Wheat:barley:ramie leaf=70:30:1.2 48.07+8.56 -2.06+0.58° 16.18+2.41°

Data are presented as mean+S.D. (n=10).

Different alphabets in each values show significant difference (p<0.05) by duncan's multiple range test.
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Table 4. Texture of steamed barley bread added ramie leaf
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E49] T Table 59} o). W] AHTEGe B 2
He] Q-2 4.80, t2¢] PR 4709 FH4E Wt
EERE S DEEECEEENE NI CEER EL
o A9 62002 fYHOE B2 WSS UERHThp<005).
ol TPAZ 24 glat ulws) 2 v Fuel Awel Hw
FRYHOR 0, FUEI} FHO R YIS S & 4 9]
o WRwe] FuAEEL gl Bawo] 4009 H4
2 ugm, olo] s mA Fue] W Fue] ML 480
3} 4879) WA & 912 HolE BATKp<0.05). M
o AEEE e Zue WY, B el A 7
YR ol HolA] YATHp<005). WY AZ Aot
42 I YA 23590 3, BRI B
of ket Az Aol S8 Fapol A A Aol A
3 4R GFOR BAT) Ao PSS 2Est of
e SUT S8 T slol W] FE3e mAYLe W
3 HEe Aol 56002 ¥ H4E Hyow, gat
4.139] ¥} )02 ETHp<005) W] WP B,
2 Fue) Mo £ H4E trehfo] faTel Wr)
M T §FOR A UeThp<005). ol TPAR

Samples Hardness Springiness Adhesiveness Cohesiveness
Control (wheat 100%) 1,853.5+447.8° 1,841.1£299.0° -1.540.7° 1.241.2°
Wheat:barley=70:30 2,617.2£341.5" 3,010.2+614.3° - 1.240.6 1.1£1.1%
Wheat:barley:ramie leaf=70:30:1.2 2,689.4+359.5° 3,376.6+528.2° -2.0£0.9¢ 1.1£1.12
Data are presented as mean+S.D. (n=30).
Different alphabets in each values show statistically significant difference (p<0.05) by Duncan's multiple range test.
Table 5. Sensory properties of steamed barley bread added ramie leaf
Sample Color Flavor Taste Moistness Chewiness Overa?l.
acceptability
Control (wheat 100%) 4.70+1.06*) 4.00+£1.34° 4.60+1.35° 4.13+1.22° 4.43+130° 447125
Wheat:barley=70:30 6.20+0.81° 4.80+1.58" 4.77£1.57° 4.53+1.28" 5.03+1.13% 5.03+1.22°
Wheat:barley:ramie leaf=70:30:1.2  4.80+1.13° 4.87+1.31° 5.27+1.14* 5.60+1.35% 5.37+1.16 5.70+1.15°
F-value 20.884%** 3.484* 1.934 10.409%** 4.660** 7.849%*

Data are presented as meantS.D. (n=10).

Different alphabets in each values show statistically significant difference (p<0.05) by duncan's multiple range test.



254 A4 - 14A -

28 549 SUAT RAAS) Anet ST 2
oh AN Y| EEL wA) Bue Aue] 597

ou|, Zue) W} EI(DA) ol
ool ggick. whebd mAQT HRe o HEe WEY
BREAE HEEe] JFL /AL o ArEn B 47
AL AR Ao PSS WO 2 BEUAE T 2
Sfoleh. whebd FFo] of ) X9 R AFFL e
2 WB7E AAste] 919t 2L ANE HolAo] et
FF A&H AF7h avHck

£ Ao ot Beloh mALS Holste] ML Az
ste] WA 7142 2 Fste] 7154 AEAT
3} B o) ge] BEH FUE mASH 75 AE 2
welol WAIQ 1R FAUYS dotns] Sldte] &
AR W71 Be W] DPPH Sl 2%, 5 B
B G ZHot] NS BHS dohugith MY F F
Yol G B wA) R WS Fue Wyuc
& X8 ehfglch ol Rejo Fneof Alux)
2 Holth A 242 3 23 L QuYol 7MY B9
1, AR Aol /b Wetth aghe WA Fuel Qo]
oM oE IFZOIA 7P ek (p<0.05), el Aol
7V 5k bgre mA] Bue) Aol 16182 71 E9kn
Fne) Qo] 7MY Rolkth B B4 23T A%
Aol 3| Fue) Awat mA Zae 4y Zelt A
e, uel A wA) Bae A gl % Kol
FYHOR tehtx) ggron], eo] A el Aw
o] ¥HT, FAo] YHol e WY 4 Ysieh =A
e AR BuE] B WA B, M, Ful, % %
T A, AN /| B2 ofrgleh. ANA 75 E
£ mA Fne Auo) 40 R g Rgtov], Bue A
Wt 2 2(DUY) Bl Fo40] eiek ol W
A ATE HE BALS B WhRe BestR v
o] 7391 Hrel Mol Y L BEH/E We RoR
Uehith 2nHos BAQS A BRe ARS o
st WY ohe B EAHS GAAAL, 75
F7HIRT £ A7 oot 712A4EE vgos Hny
S} ARG W7 W] ALGBHE Ao] AEY] B 54
2 7154 ol 3UL T 2o Yzdc

F

2 0r 3o

0

References

Blois MS. 1958. Antioxidant determination by the use of a stable

+71 A FGFA

free radical. Nature 26:1199-1204

Cha MN, Jun HI, Song GS, Kim YS. 2012. The effects of
germiation conditions on GABA and the nutritional com-
ponents of barley. Korean J Food Sci Technol 44:41-47

Cho EJ, Kim WJ, Yang MO. 2007. A study on quality properties
of steamed cake added with common and tartary buckwheat
flour. J East Asian Soc Dietary Life 17:219-226

Choi DM, Chung SK, Lee DS. 2007. Shelf life extension of
steamed bread by the addition of fermented pine needle
extract syrup as an ingredient. J Korean Soc Food Sci Nutr
36:616-621

Choi YH, Lee JE, Kim EM, Park SY. 2012. Quality changes of
steamed bread with addition of active gluten and rice nuruk.
Korean J Food Nutr 25:253-258

Ha YW. 2000. Barley. Geomok Publishing Co., Seoul, Korea.

Jeong HC, Ji JL. 2013. Quality characteristics and dough rheo-
logical properties of pan bread with waxy barley powder.
Korean J Culinary Res 19:119-135

Jeong YS, Kim JW, Lee ES, Han YY, Gil NY, Lee MJ, Lee
GH, Hong ST. 2013. Studies on physico-chemical charac-
terization of starch extracted from domestic barley cultivars.
Food Eng Prog 17:203-211

Jo SH, Cho CY, Ha KS, Choi EJ, Kang YR, Kwon YI. 2013.
The antioxidant and antimicrobial activities of extracts of
selected barley and wheat inhabited in Korea peninsula. J
Korean Soc Food Sci Nutr 42:1003-1007

Jum HI, Cha MN, Song GS, Yoo CS, Kim YT, Kim YS. 2011.
Physicochemical properties and cooking quality of naked
waxy barley. Korean J Food Preserv 18:165-170

Kim AJ, Han MR, Kim MH, Tae KH, Lee SJ. 2009. Immune
activity of mosidae and quality characteristics of brown rice
dasik using mosidae powder. J Korean Soc Food Sci Nutr
38:548-554

Kim CS, Hwang CM, Kim HI, Chung DJ, Han JH. 2001.
Suitability of various domestic wheats for Korean-style
steamed bread. J Korean Soc Food Sci Nutr 30:1129-1136

Kim JH, Lee YT. 2004. Effects of barley bran on the quality
of sugar-snap cookie and muffin. J Korean Soc Food Sci
Nutr 33:1367-1372

Kim SI, An MJ, Han YS, Pyeun JH. 1993. Sensory and instru-
mental texture properties of rice cakes according to the
addition of songpy or mosipul. J Korean Soc Food Sci Nutr
22:603-610

Kim WM, Lee YS. 2008. A study on the anti-oxidant activity



il
e}

Vol. 27, No. 2(2014) BAQT}E

and quality characteristics of pan bread with waxy black rice
flour and green tea powder. Korean J Culinary Res 14:1-13

Kim YS, Lee YT, Seong HM. 1999. Physicochemical properties
of starches from waxy and non-waxy hull-less barley. J
Korean Soc Agric Chem Biotechnol 42:240-245

Lee JA, Park GS, Ahn SH. 2002. Comparative of physico-
chemical and sensory quality characteristics of cookies added
with barley and oatmeals. Korean J Food Cookery Sci 18:
238-246

Lee YR, Nho JW, Hwang JG, Kim WIJ, Lee YJ, Jeong HS. 2009.
Chemical composition and antioxidant activity of ramie leaf.
Food Sci Biotechol 18:1096-1099

Lee YT, Chang HG. 2003. Effects of waxy and normal hull-less
barley flours on bread-making properties. Korean J Food
Sci Technol 35:918-923

Oh YK, Kim CS, Chang DJ. 2002. Optimization of steamed
bread making with addition of green tea powder using
response surface methodology. J Korean Soc Food Sci Nutr
31:451-459

Paik JE, Bae HJ, Joo NM, Lee SJ, Jung HA, Ahn EM. 2010.
The quality characteristics of cookies with added Boehmeria
nivea. Korean J Food Nutr 23:446-452

Park MR, Lee JJ, Kim AR, Jung HO, Lee MY. 2010. Physi-
cochemical composition of rimie leaves (Boehmeria nivea
L.). Korea J Food Preserv 17:853-860

Park SM, Choi YM, Kim YH, Ham HM, Jeong HS, Lee JS.
2011. Antioxidant content and activity in methanolic extracts
from colored barley. J Korean Soc Food Sci Nutr 40:

7t

nL)#

wa) muko] 54 255

At

1043-1047

Park SS, Kim SI, Sim KH. 2011. The quality characteristics and
antioxidative activity of sulgidduk supplemented with ramie
leaf powder. Korean J Food Cookery Sci 27:763-772

Ryu CH. 1999. Study on bread-making quality with mixture of
waxy barley -wheat flour. J Korean Soc Food Sci Nutr
28:1034-1043

Seo MJ, Jung SJ, Jang MS. 2006. Optimization of ingredient
mixing ratio for preparation of steamed foam cake with
barley (Hordeum vulgare 1.) sproutling powder. Korean J
Food Cookery Sci 22:815-824

Yoon GS, Koh HY. 1998. Preparation of waxy barley cake and
its quality characteristics. J Korean Soc Food Sci Nutr 27:
890-896

Yoon MH, Jo JE, Kim DM, Kim KH, Yook HS. 2010. Quality
characteristics of bread containing various levels of flowering
cherry (Prunus serrulata L. var. spontanea Max. Wils.) fruit
powder. J Korean Soc Food Sci Nutr 39:1340-1345

Yoon SJ, Jang MS. 2006. Characteristics of quality in jeolpyun
with difference amounts of ramie. Korean J Food Cookery
Sci 23:636-641

Yu L, Haley S, Perret J, Harris M, Wilson J, Qian M. 2002. Free
radical scavenging properties of wheat extracts. J Agric
Food Chem 50:1619-1624

4020149 3% 4Y
Z4H 020148 42 1Y
El oY

EH : 20144 4E 1

2 b



