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Physicochemical Characteristics of Jeju Barley and Extracted B-Glucan

Hyo Jin Kim and Hyun Jung Kim*

Department of Food Bioengineering, Jeju National University

Abstract

This study investigated the physicochemical properties of barley varieties grown in Jeju along with the characteris-
tics of soluble dietary fiber PB-glucan extracted from barley. Jeju naked barley and blue barley contained greater
amounts of starch and total dietary fiber than other varieties of barley, and their B-glucan contents were 8.63 and
7.02%, respectively. Unhulled barley, black barley, and Jeju beer barley contained 4.49-5.86% of B-glucan. The vis-
cosity of barley solution greatly increased by heating and the viscosity values of Jeju naked barley and blue barley
at heating were 2350.0 and 4563.3 cP, which were the highest. When compared to unpolished and polished Jeju
beer barley, the viscosity increased by polishing. B-Glucan was efficiently extracted from different barley varieties
where extraction yield ranged from 70.12 to 85.23%. The resolubilities of extracted B-glucans were significantly dif-
ferent depending on the varieties of barley (p<0.05). The ratio of f(1—3) to f(1—4) linkage composed of B-glucan
was measured in the range of 1:2.3-4.49. These results suggested that the barley grown in Jeju containing a high
amount of B-glucan presented different physicochemical properties and could possibly be applied to develop various

types of food products with beneficial health functions.
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M B
Hs 4 = T UEAM ARl 64%E FE °lF
o SlF 11%9} B-glucan 5%, 2 9 AHFE, & 59

71eF A 20%= T4 5] o] A TH(Macgregor & Fincher,
1985). Bl o] & He|¥]= 2K (naked barley)2}
o] Eal¥7] o] AKX (unhulled barley)2 U&=
tl, ZRgE F2 "ol AR o] &¥H AHE 2
F 713802 o] &5 tk(Park et al, 1978). WFUE
o §3l8 F2l WFHeE AFAGo] T iAo, =
Welli ALH =5 ol&ste] AR g9 = e A
=3 e R Eg AFA oA AufE AL 9l Th(Song
et al, 2013). R BIE Fepr] 1544, 2 o] F
of &gt Aoz UntE el H]3lo] chlorophylle] B&
ok olug} dakalsS ZH=th(Yu et al., 2006). FZolE
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cyanidin®} delphibidin®] anthocyanin 7% <] &
o Shrelal e AARVE S 3 HEte
e = 2L ATHRDA, 2011).
(1=3)(1—4)-B-D-Glucan(B-glucan)> 2.2, Az, &9,
B 5 TR AlxHe] EAlste 784 Aol d-FrE(Lee
et al,, 2012), Bl FFo wat oF 5% B-glucans
3l A tH(Macgregor, 1993). B-Glucane A EZH 9] QF&:
of EAste] AlZHY ] thE FEEFHE B AHE]
o] 3L(Forrest & Wainwright, 1977; Miller et al., 1995)
Aol A & Aol =2 34dS YERATHBhatty,
1993; Kim & Ryu, 2003; Andersson et al., 2004). B-
Glucane 3}8t122 thake] glucoseE©] p(1—4)9t p(1—
IHATLR o] FolA eH, ol pl-4) A AR o] F
o7 cellulose}= THEA B(1—3)AFo] EAIst B3
23l #+x8] TAYEE HEPATHWoodward et al., 1983;
Buliga et al., 1986). o]&1gt 722 <lal F&o] E¢4s}
W FZ A B-glucan®] M7} Yrolx] 7] % SHTH(Bhatty,
1993; Dawkins et al., 1993). B-GlucanS ®2]o] F7F 2
Zgeioll whet B 5l ko] 2] vl Bele = 8 E
o W= B-glucane] 3]F&o] ThEA YEPITHKIm &
Ryu, 2003). B-Glucan 87 2lo]d{= A W &3}

i3
=4
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71 A B A A Aol ol EF XETFH
insulin®ll Wk Z2Auk$-S FAA|F] 3L, HEAkKbile acid)
ALY WslE doA dF FEZHE FAE HHTE

=

Aeld 7158s 2 2oz 4R AthLee, 1996;
Chronakis et al., 2004). -3t 2% 7154L zte B
27F AT Aol A thFgt FFOZ A AT A
FHRE ] ol B4 1 7|54 <l

Sk ATE o] FX A Al Qe Aotk wEhA 2 A
TFoME AT AGoA Aul, AitEls He]o o|ssh
EAL A5, o257 584 2o/ Bglucans

FEsto] F50 A glol Bt Aol Auje e} o

shata BAL v, Bt 1AL 2 HEAES
24 $88 & e 12ARE ATLA Sk

e %

oA AFE3H 7 E 2] (unhulled barley)= g
= A5, A e (black barley)= S EE I 220l A
AujE AL FASAL, AFHFRE](Jeju beer barley),
A2 H 2] (Jeju naked barley)= AFERAAZ A FA]
oA A4 2.2 (Jeju blue barley)= AFEHEAX T A
FAol A A AL FYste] ARSI AFRE =
=A% Z(polished Jeju beer barley)s} ="d3}A] %2
(unpolished Jeju beer barley)S Z+z} FHstth 9
B E AFAEEH71(MF10, Ika-Werke GMBH & Co.,
Staufen, Germany)E A28} 100 mesh ©|sl=2 E43F &
A B2 ARSIt

1
Al
g

[

UHP EEA

By A5 AWHELS AOACH(1995)0 we} #2433}
Aot FEFEE FEEFSH71(MX-50, AND Lid. Co.,
Tokyo, Japan)Z ©]8-3tod 105°C A7t zAHow =4
AL, 2 A Kjeldahl B4, A4S Soxhlet 5+
=9, 32 MY (550°0)2 o] &-3to] A FatTt
B-Glucan, H2, 2]o]4fr oS Megazyme assay kit (K-
BGLU, K-TSTA, K-TDFR, Megazyme International Co.,
Wicklow, Ireland)E ©]-8&-3t] 43Tt

e 58

HA|ge] AR HEE vty $13ke] Jeong et al.
(2004) WS WY sto] EA ST EAE HYA R F
FTE 1:89 B &R 3l dgde vheE & JAEA(DV,
Brookfield Engineering Labs. Inc., Middleboro, MA, USA)
£ ol&ste] 2 80°ColM EAE Fol HAEE S5}
St 7HE 2 H7](MSH-20D, Daihan Scientific Co., Wonju,
Korea)E ©|&3le] 255 A8, A9 spindle

ALe 24°Co A No.29t dx2 Fol= No.6E AR5
100 rppm =2 33] WHE-3te] S35t

B-Glucan2| =&

2d HYAZZHEH pglucan?] FEL Kim &
White (2010)°] #'H-S W& st AA8HAH. He]7HE 15
g7t 82% o¥hE 150 mLE 85°ColA] 2417 &3t E3HF
AAE o] &3t refluxst ¥ H413E21(3,100 x g, 20 min)a}
o 4 HAHEA 95% olehE 50 mLE ¥ 42 the
oA DA1EE](3,100 x g, 15 min)3le] AE5H-S HEe 3
& 28 WHEste A IHES 7AE7](JSOF-150, IS
Research Inc., Gongju, Korea)E ©]-&3}] 40°ColA AZx
ARG AzE AEE F 12g FEA oM o7]9] 120 mL
o] ZHFE Yol 47°Ce] Wy FL42(JSSB-30T, J

&S] -
PH221(3,100 x g, 20 min)3le] A S A= A S 3
HHESEATE o] A S FEl A Sl 200 uLé a-
amylase (Sigma-Aldrich Co., St. Louis, MO, USA)$} 36-
40 mg calcium chloride (Sigma-Aldrich)E 2¢] 90°C XL
W gz 2A7F TS AEg RS &
AR (3,100 x g, 20 min)gted A2 AFFAe] 15 mge]
pancreatin (Sigma-Aldrich)3} 10% sodium azide (Sigma-
Aldrich) 200 pLE 232 40°CollA 3417+ &<t vh-eA)7] &
v 87Fo] 60% olThES Wil 4°ColA 12417k o] B-
glucans HAA AT AAHS A4172](3,000 x g, 20 min)
slo] A& B-glucanS SHFol &A1 Z 20°CoA &
Aslal, FAZAZZ|(TFD Series, llshin Biobase Co.,
Dongducheon, Korea)& ©]-&3to] 21354713 3ttt
FAAZI Bglucan®] F P-glucan THFS Megazyme
B-glucan assay kit (K-BGLU, Megazyme International)S
olg3l SHsIAT =, 274X H B-glucan °F 10-20 mg
ol 50% ollEH2 200 uLe} sodium phosphate buffer (20 mM,
pH6.5) 4mLS B3 EFsIATh Be =0 1+ &< ¥
oAl & EFE § o] B Bl 28 F¢ 2ot
E&3tATh 50°CAlA 5EZF WAgE F lichenase (E-
LICHN, Megazyme International Co., Wicklow, Ireland)
200 uL(10 U)E Bl 2 HojFE F 50°C Wi gz
AN AT &S AolFm Skl 3-43] A ST
t}. Sodium acetate buffer (200 mM, pH4.0) SmLE ¥
zZH AojE & g2 sk WA sk o] d4lE
(1,000 x g, 10 min)ated 735 100 uLE 3712 Al 2ol
HstA 2719 Alg &= B-glucosidase (E-BGLUC,
Megazyme International) 100 uL (0.2 U)E ¥ UH=A] |
7he] AlEFoll= sodium acetate buffer (S0 mM, pH 4.0)
100 uLE gl 50°ColA 1087 WH-3-AlFHth. GOPOD
Reagent (K-GLUC, Megazyme International) 3 mL=S Z}
Al WA 50°Col A 2087 RS & RAPEA
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(OPTIZEN 2120UV, Mecasys Co. Ltd., Daejeon, Korea)E
olgste] 510 nmellX S35 S48t p-glucan S

Fahelrh,

NEsig 55

B-glucan®] Eof tigt A-8-3l& (resolubility)®] B-glucan®]
FTE=9F WA, p(1—-3):p(1—>4) A7 9 H-He] e AL
2 A4 o] (Lee, 1996) B-glucan?] A-&-3&2S =731
FZ9 B-glucandl] 108]9] SHTE B 50°CAA 124]7F
SF kA grgreA] wikel S 4372](16,000 x g,

Wmind F 4EAE Wz FAEL A2AA 84
TR A ZYe] A& Atk

B(1—3): B(1—4) ZEH| =5

Heo] FH e B-glucan®] X2 zolE H|wE}7|
st B(1—3)3 p(1—4)el AerE S48k tH Woodward
et al, 1983). p(1—3).2 ZAE glucose T2} = glucose
tFS 27 3§, F glucose FEFOA P(1-3)0 =
A%HE glucose TEFS WA BI->HAFoZ o] Fofz
glucose THFS T3l AN E SA3ATE p1—=3) 2T
2 ¥ glucose TFS FA71%3 B-glucan 2 mgell 20 mM
sodium phosphate buffer (pH 6.5)9} lichenase 4 US 3L
40°Coll A 2241 7F &<k wh-g AZL F 200mM sodium
acetate buffer (pH4.0) SmLS o] Y41E2](2,000x g,
10min)E 3tk A= 100 pLoll exo-1,3-B-glucanase
(E-EXG5A0, Megazyme International) 1 UE o] 50°Ce]l
A 108 F<F WAl & GOPOD ReagentZ A5l
510 nmollA SFE=E S sl ALSIAT F glucose &
Fe p(1—3)A T o] 2247 Fek wkgAIZl F p-
B 50°CollA] 103 5<F HEgAIZ &

A AIA 510 nmol| A

glucosidase 0.2 US
100 pLS 33l GOPOD Reagent®

SAXE]
¥ A7 BE Az SARY ZTzaY SpSs

Table 1. Chemical composition of barley varieties

(Statistics Package for the Social Science, Ver. 18.0, SPSS
Inc., Chicago, IL, USA)E ©]&-3}o] AR 23] 9]
d& AA3FA I Duncan®] thFHE S A S HAAIEHA
p<0.05914] ¥ 7555k,

=k

7=|_Tl_|. al

=L g L

of\

Foll W dutEEA A= Table 13 72+
ARy, AARY, AFAHTe wwza e
11.05%, 12.00%, 12.81%= 7.70%<] AFH 2 < 9.10-
9.25%%1 AFwWFr ] v ¢ = dwd dFS

T O

T

ERSTh AT F R s WEgred AT SH0R
sl whl A o] vigrory, o mebe v g

Zoll fro] Al Zpol & mIX|A] & UTH(p>0.05). He]o] A
T2 1.66-2.41% HIAZ T35 & Zol7t glloy =
FEA e AFVFRIE 333%E B2 7S HERA
o} 3 = AW T HSmsA = EA Al
FHFHIYE At YA BHE] FFES H=e e
YRt HE ke AlFelA Auje 2eElrt AEe
U AAREY gAZ 22 4FE 2oy FoF
ztolE YERFA] 24 tHp>0.05). 3] =4 =R &2 AF
WERZE AR 3 56.66%= EHE Hlo] Hlale] v
23S YEATE Aol 2 ZRETE 9.75%, Al
FARZ 7} 9.29%, AFHEE7E 10.11%=2 2814 UrE)
wow ARRZ T} 6.63%, EHE AFAFREI] 7} 5.88%
2 g @A Jehith =453 gL AFuEnes
18.68%°] 7H¢ w2 Aoldf FFS Ueill= 2oz 1
o} Heje] A o] Aoldf T DHS JFo] U
B

olro
o

o

[e] MAhE =
UER AT Aol fr T 8420141 B-glucan®] o
o AR} 5.03%, AR T} 5.86%= FE=FSH o
A z2AreE S fARSE ghS JERA ITHRDA, 2011).
AFEellA Auje AFAR e o} AFY R = 22 8.63%,
7.02%= 71&2] w7t Feta e oF 5% B-glucan

shafo] vlg) =2 7hS YER A th(Macgregor, 1993). A5

Barle Protein" Fat Ash Starch  Total dietary fiber ~ B-glucan
Y (%) (%) (%) (%) (%) (%)

Unhulled barley 11.05£0.0799  1.88£0.15°  1.0120.10° 64.40+1.56®  9.75:031°  5.03+0.23%
Black barley 12.0060.09°  2.41£0.15°  1.03+0.02° 64.7443.94"  6.63£023°  5.86+0.30°
Naked barley 12.8140.09°  2.04£0.17°  1.1740.04%  68.56:2.88°  9.20+038°  8.63+0.85°
Jeiu barley B1UE barley 770£0.07  1.7320.11°  126£023°  6825:4.16°  10.116022°  7.02+0.84°
! Y Beer barley (unpolished) ~ 9.25+021¢ 333055  2.19:0.12"  56.66+7.83°  18.68£0.58°  4.49+0.11¢
Beer barley (polished) ~ 9.1040.08°  1.66£0.14°  1.02+0.04°  69.004523'  5.88£026°  4.95£0.34%

YAll chemical contents were calculated as dry basis, %.
JEach value is meanstandard deviation.

Means with the different letter in a column indicate significant difference (p<0.05) by Duncan’s multiple range test.
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ANrEree B4 Aol 4 flo] p-glucan®] o] o
2 1y Fof| Hlg] W& 449-495% WA=, o= 9
Fdzo o] &E+= WFHE = B-glucand] 2] #WF9] o

BE TPl oEeS o71d & %o B-glucan®] 3
FS 9T FToE NHE A0 E AEth(Lee, 1996).

Bae] FRo wE &2 545 vusiaar =54
=243 A3 Table 29 2o}, Axg], AAHY, =3

of Wha] A|FAHEE 102.5 Pt AFHHE]= 84.4 cP
2 4 2 A=EAS e ol HEe] gt A
S dAE e, BE IR e AR 3
of wpet 7 W2 JIE AL Ao, Tl da A
W= 1oz deA] Aoh(Sikorski et
| A AR o} AlFA 1

2
2 1y FF) val =2 0= Kol Bglucandl| o3|
2 HEE yehd Zlo2 AlF ¥ t(Lee et al., 2012).
71 Al 2] dgde] ArE A FUbeiEd, 2R
g, A8re, =4% AFHFHI = 1516.7cP, 17933
cP, 1540.0 cP2] e YeRNA AL, AlFE R 9} AFH R
£ 2350.0 cP, 4563.3 cPE ¥ HE EAS Yehn
S, TSR e AFUFRIE 3569 cPE 71E A
Az} 71 & AroA 25 22 gg Btk A2
e AEe 78 & HEe] Apol7t AHE = 1476.7 cP,
AR E 17542 cP, AFEE = 2247.5 cP, A|FH B
44789 cP, = HA| 2 AFHFHI = 3249¢P, =
AFWFHIE 14957 cPE &5 Z7}d] wet HE
2ol & BT ol Rl dTE T 60% o
A8k o] 7ol o8 S8} Fof ®e] dE
7INZI Ao g B 4= 9dthk(Jeong et al, 2013).
of o8] Hzle] B84 AEHo] myHo =N
1014 f(5-31, B-glucan)®] o] F7hste] Hxo
vl Aoz AGETHBrandt et al, 1984; Hwang
et al., 1994). Choi et al. (2003) A-Tl*+= B-glucane] 3
7WF 12% v 2 2 HIHE dgde] sy F
Ao g3k mz Ao g Bysged], E3) WA 1
ZE detdo] Bglucane] FH7tol 23] €53 Aot &
31928 YERRATE TE B Ee] gl ik A
g A7t 275 HAEY 33 227t SUkete] H=rt
2 Yol ti(Jeong et al., 2013). Izydorczyk et al.
TFolA = B 7HE @16, BE7HE =)
A 2late] B-glucano] F=ol mA= FEFS AN
AE B @49 o-amylase] 2H&-HT} B-glucan

%91 lichenase?] Z-go] A& 7HA o] =7HA 9l Yl

of -y M ¥ a lo X fr

o oo o HT oy
tlo oX N

;

N
-

Table 2. Viscosity of barley powder suspension

Viscosity (cP) . .
Barley at room VlSCOSlty. (cP)
at heating
temperature

Unhulled barley 40.0£0.007?  1516.7£5.77¢
Black barley 39.1£0.23°  1793.3£20.82°
Naked barley 102.5£0.23*  2350.0£110°
Jeju Blue barley 84.4+0.00"  4563.3+51.32°

barley Beer barley (unpolished) ~ 32.0£0.40°  356.9+5.95°
Beer barley (polished) 443+0.23°  1540.0£72.11¢

DEach value is meanzstandard deviation.
PMeans with the different letter in a column indicate significant
difference (p<0.05) by Duncan’s multiple range test.

o
it
o
2
>
ﬂoL
32
Rl
iy
=
i)
M
2
fol
[

9l protease= =0

J S m xR ghria B st web HBe 7HE 3
galof A o}t Tl g o] BajH T} B-glucan?] 3|7t
Am Ao T vR= Ao AlsHT

Angel AA e AR I e BAE Iy
Al Tl A, 3], AR, Bglucan FEFEC]l E AolE
Holz] Sko1k(Table 1), H=v AolAdf ol A&
AR Rt fFeld o2 =4 YESTHTable 2). ol H4
BZ]e] 2ol fol ula] ArF o] F&A 2ol dfel p-
glucans A €3t E84 2o dR{E TRt 7] Wil

o2 ATt AFRE e} AFH R} e F59
walRg 7t A3 3o & HEE Yepd oy, iy
2ol f drEFe =AHEXA] e AFUFR 9o v
E£9] BHYEF FAINeERZ B HE7)F B-glucan
o gt AHEo] URFS AlAFTE SEAE, A2 E 2
of AFH R ] AW, 3], A, 2ol F, B-glucan FF
Fo] FASIAS wl=(Table 1) @ o] e A=
AR Y 22 AEE Uepldth A=7F dA48] @
AR e AFuFrds ALTHo] g2 Ry
SRk 2o $heFo] =k=dl(Table 1), 0l =AEHA
2 AFHFEee] A S8t Wga 8400 s
£A4 AoldRE Tl UMW Aoz AAEHT o
B 71 dgdlo] Ax= 7ige 93k

R Sy 25 M 27 dEstg

FZE B-glucan?| 2 9l T=alE

MR e F59 BYENYH F&% pglucand] TEE
gelslr] $8ted B-glucan S =73 A3}+= Table 3
7 ey %59 Bglucan®] > ZEETF 85.23%E 7}
=X AFHRYIE 70.12%Z 7P wken AF
B9l AFHFne] AR E 78-80% HWE FAKSH
Atk HA B-glucan o] HWUH A E2](5.03%)2 F
A HE(5.86%), =8E AFHFH(4.95%)14 F 80%
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Table 3. Concentration of f-glucan extracted from different
varieties and their resolubility

Barley B-Glucan (%)”  Resolubility

Unhulled barley 85.23+£7.482%)  35.11+4.88°
Black barley 80.48+9.49"  71.83+5.72°
Naked barley 78.22+7.71%®  63.56+10.49%®

Jeju Blue barley 70.12+5.54° 39.50+3.21°¢
barley Beer barley (unpolished) ~ 78.1544.45  12.7043.36¢
Beer barley (polished) 80.66+6.88  56.51+4.23"

YB-Glucan contents were calculated as dry basis, %

JEach value is meantstandard deviation

Means with the different letter in a column indicate significant
difference (p<0.05) by Duncan’s multiple range test.

o] B-glucans FET F USATh
21 SEZFNAM I E A4S pglucan®] 3]FE°
o Bygov =AHER e AFuFre] AFS- B-

o] =43 AFWEH g9l 8o]F ] zjo]E L}

Kim & Ryu (2003)°]]
w

_4

glucan &

ERA] % Ao R Hol & AolA |8 B-glucan F
S0 A FA] e 29 B-glucan F&F TEE =2
Aoz AAET) Bglucane T2 E}C] =9} arabinoxylan
53 st Ag=e] J=ul(Bhatty, 1993; Zheng et al.,
2000; Storsley et al., 2003), 53] T2 g 4=
o] S7kste] B-glucandt 733HA| Adt=Eo] JUrhar Bl
HATHKim & Ryu, 2003). wehA] Keje] 23] F chald,
HEelo]l=, AE, arabinoxylan 52 AEEC] =4 A=
b kel xpolE Ho] B-glucand] F& ol IIFS
A e 2R AtEm, ol Tl dy} A ghaFo] =9k
A AFHHEZ ] Bglucan T2 FFS WK ZO=E A}
A=

F=% B-glucan®] 83

1

(]
—
jEouun
oy
R

43S v ate] Table 30| LRy

Atk AR E A FEZE B-glucan®] A-E3E2 71.83%
2 7P wgten), =4EA e AFRLT 1270%E
7Hg ok}, ol 2ZH pglucand 38R EA F
AT HEe] AU ASZ o FE TH(Wood et al,
1991). B-Glucan®] &3 £ EA}go] Z718H4E dolx] o
o, we BAES zh= A9dE glucans &)=}t A

Sk

7Valchzt oAl 4SS THKim & White, 2011).
B-glucan®] ==7F 7P SHkE AT HE] o] A
2 39.50%2 FE=E, ol AFH R 29 B-glucan
o] IRAEAR FAHO] A (Lee et al., 2012) F=H
B-glucan®] X7} Bol thE HE|FFE0A Hls] @
20 Ho }%‘C-“é 50| Bol Ao o =l
2AHE AR AdEn B3 EFEA
2HE FE3 B-glucan TFHS 78%E
17F ot Ajgsi&o] 7 wWokd
A B84 i o] =} B-
glucan®] A&l &S HAZ] AR Aztdr. Be| 5
of e} &% B-glucan A-E3)&2] Zol7t et A
o7 Hol & 9 AHA HHNA B-glucan®] F+x2 574
ol WA B1-3)p(1—4) AF vl FFE vA=
Ao 2 e hAutio, 1996). & 4 T HHAAA o
£ B-glucane ALl oj7fg-o] Jtte H I (Beer et al,
1996)0l] Wt B ApoA 2Z F pglucand oEHEE
AANZHEH ol9h 7+ W o] B-glucan A-&af& 3
S PHE Zlolgtar Azt T ATkt B-glucan®] PIAI -,
Ax P4, AAY, FE224 5 A9 7 820
2J3)] B-glucan2] -3l 542 22t 4 Ath(Lee, 1996).

A
o My
0 rﬂ OIN

Al =1 2

fo
Jol

B(1—3):B(1—4) ZEH|
B-Glucang ©]F3. & glucose] Z2F i}t p(1—3)
I B(1—4) AFHE SH ¢ A3+ Table 491 2t} B(1—
3):p(1—4) A3¥le= AR} B A 2 AT TR
7} B3 kel 12337 12378 UEhfo] ¥gtoy b
el FFEH AR A2l AolE YERRA|
& THp>0.05). Stone et al. (1992)°] H2H ZA3jol| wt=
W 1] B-glucan®] B(1—3):p(1—4) 2THE 1:23-3.0 A
Eed, AR A, AFHEe, =849 ﬂl
FHFHE 1:3.60, 1:3.52, 1:449, 1:3.950% HIE
AR =4 UETh ol FF Al B-glucan®] ;‘éxﬂﬂ
2 5 QY52 Ag7F Z748tRs B wEk(Park et
. 2005), B(1—3):p(1—>4) A1) =}o]7} B-glucans] &
Xﬂg°ﬂ w2} h2A vebdS AlAbe &9 B-glucan®

Table 4. Amounts of p-(1—3) and p-(1—4) linked glucoses and ratio of B-(1—3) to p-(1—4) linkages in extracted p-glucans

B-(1—3) linked glucoses

B-(1—4) linked glucoses

Barley (mg) (mg) B-(1—4)/B-(1—3)

Unhulled barley 9.23+1.44%D2 21.50+3.53° 2.33+£0.75*
Black barley 7.30+1.12° 26.30+8.81% 3.60+0.72*
Naked barley 12.06+1.79° 42.43+7.58° 3.52+1.17°

. Blue barley 9.38+1.18% 42.07£5.76* 4.49+0.55*

Jeju barley ) b b

Beer barley (unpolished) 9.68+4.05% 22.90+10.79 2.37£1.96*

Beer barley (polished) 7.74+£0.93° 30.55+12.11% 3.95£2.17°

YEach value is meantstandard deviation.

JMeans with the different letter in a column indicate significant difference (p<0.05) by Duncan’s multiple range test.
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