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Effects of B-Glucan-enriched Barley Fraction on the
Lipid and Cholesterol Contents of Plasma and Feces in Rat

Ho-Moon Seog*, Sung-Ran Kim, Hee-Don Choi and Heung-Man Kim
Korea Food Research Institute

Cholesterol-lowering effects of B-glucan-enriched barley fraction were investigated in rats fed 0.5% cholesterol
and barley as a fiber source. Male rats of Sprague-Dawley strain were divided into six groups and fed different
diets for S weeks: normal (cholesterol-free), control (cellulose 5%), fiber-free, and three groups containing f-
glucan-enriched barley fractions. Although plasma cholesterol and triglyceride levels were not significantly
different among different diet groups, B-glucan-enriched barley fraction-fed groups had higher HDL-cholesterol
concentrations than the cellulose control group after 5 weeks of experiment. The fecal excretion of cholesterol
and triglyceride was significantly increased by barley diets. Fecal concentrations of cholesterol and triglyceride
in cellulose control group were 38.2 and 2.6 g/day, respectively, whereas those of barley-fed groups were
52.4~59.2 and 6.8~9.5 g/day, respectively, during the experimental period.
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' 27 U2 A ZAez Addr) B-ghicand Hof
2O, FH0O Algeoa Fe2HE AstErl RaEHT 9]
ot HEddel de 784 Hold/A B-glucanS 7l
Al AR, @A, Jd 53 Zo] dAl FrEHe dEES
4 o] Food EEH Aoz getH, gEita
e FFE SR By oy} Mol olste] TaEH
DA LTS GO ER FFALY 7P FEE v
ZHY2EES] FAS AAITAL ARJMEHAT. T4 R
AHE FEAY AAEL B3E FYoE A3 1E

F 59s gEEie | 73 g5 AdEE "X
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3HH Fedel 593} Bengtsson 59 ol&lH FYe B-
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REle ARIRAN S =4 &Ae B4 7Y
3k 97 A4t 2K ) (hull-less waxy barley, EEH: 2R}
EHR Aol F£Yg 9734 W 22 (hull-less nonwaxy
barley, F5%: $hE ARttt B/ Az st
o 05mme HAEZ 7] Cyclotech sample mill(Tecator
1093, Sweden) ¥ Pin mill73&71A)S AHgste] 98 K
£ BHsislon, olg 4°Col Bt Al Alg-siT).
ARFTEL 5539 Sprague-DawleyA 3 3FH 70718
E ASARFERE WEHERE Y. Casein,
cellulose, mineral mixture, vitamin mixture, DL-methion-
ine, choline bitartarate Harlen Teklad AHUSA), 255# &
2 @EAY, TR EAYABTLZRH FYste] AHE
‘5}"33]‘ ﬁﬁﬂ’\‘?ﬂe, 49X %, HDL-Z#2HE S48 kite
Eiken Al(Japan)e] #|ES ARESIHCH

B2 B-glucan s&HEE9 M=

B-glucan®] 738}E B-glucan TFHFES Azl 5+
g ZEeo) MR ZNE 72 o] Fo WY &%
EYuPNS ALg-ste] B-glucan FEYES A2 Th Stan-
dard sieves(diameter 20cm, 60~325 mesh)E F7|E=Z wjd
3t % Ro-Tap sieve shaker (W.S. Tyler Co., USA) “&=t
?5}3’- WWZH . Al st BE7HRE Egster 325
mesh(45 Mm)E 7120 R MEo] vFE IEGEHYE)F B-
glucan®] =3 AR FAHS FESIHTH

'Table 1. Composition of the experimental diet

-glucan SHEES 4E E4

B2 TS AACC WHE ) wl Air-oven® (AACC 44-
15A)0.2 BAslgion, child ke Kjeldahl™ (AACC 46-
1oz Bt & 2olidf e Prosky 79 W
Hel Tﬂrﬂ dietary fiber assay kit(Sigma)E A-8-3t &% 3}
24 Bglucan ke Amand} Grahame] W0
U:}F/} 2235901 & B-gluican TF 2 84 B-glucan T
22 McCleary9t Glennie-Holmes®] &A% HI©@Do] ofalod
Megazyme B-glucan assay kit(Megazyme Pty. Ltd., Austra-
liayg AHg-ste] &743k3irt

HEgEe A ¥ 4ol

Z# 9] Sprague-DawleyAl <7 #F 68vlElE A&
A7re THPALE R d¥] ARFE ASAHT A3 &
AZ 200+20g2 FHAE ¥l W} normaly’, control,
fiber-free, 2J0)d 5% HWIEH B-glucan 5FHIELE(©]
3} N glucan(5%)7-2-2 ¥71)3 #Hz2] B-glucan FFHYE
(©13 W glucan(5%)E E71), 2oldF 10%2] R B-
glucan FEZEZE|8F W glucan(10%)*-2-2 #71)9] 6LF
o= Wrol Zh gukeld AGFAHORE 577 AR

7y A8 Fe) olxAde Table 13 2T} Normald-g A9
3l BE 2olo] FYXHEL 0.5% T2 HIIBIYEL control
& cellulose 5%% H7F8IATh N glucan(5%), W glucan
(5%) 2 W glucan(10%)zl H713t B-glucan EFHEES &

Yoz 7198tal 40°Col 24X 7 AXRAZ g o83t
o Hojdf o] 5% 10%7F HEE BEl P-glucan

sEae Wlee skt 2 el HelAge = 2
5 Qg A SAYen AT F 18 ST

Z R3] 1677 Aol 2]

oFHE %%6}9?\31, ether uMs}oﬂ By0) g o=
ek D AN BARLYA] I 3000 pme

2}, 2L Al

2 1587 94885ty 3 (plasmays

Normal ) Groups containing -glucan fraction
Control Fiber-free
(Cholesterol-free) NV glucan (5%) W? glucan (5%) W glucan (10%)

Cholesterol - 0.5 0.5 0.5 05 0.5
Cellulose (Fiber) 5 5 - - - -
B-glucan fraction - - - 34.0 30.1 60.2
Barley flour - - - - - -
Corn starch 50 49.5 545 23.7 277 09
Casein 20 20 20 16.8 16.7 134
Sucrose 15 15 15 15 15 15
Corn oil 5 5 5 5 5 5
DL-Methionine 0.3 03 03 03 03 03
Mineral mix 35 35 35 3.5 35 35
Vitamin mix 1.0 1.0 1.0 1.0 1.0 1.0
Choline bitartrate : 0.2 02 0.2 0.2 02 0.2
Sum(%) 100 100 100 100 100 100

UN: hull-less nonwaxy barley.
DW: hull-less waxy barley.
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zje] #40) AL,
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gare] & cholestero(TC)2 cholesterol esteraseE ©]-8-%F
4 kit(Eiken, Japan)Z 500 nmol|A] vl A=EsIE 2, $A4
A ¥ (triglyceride, TG} lipoprotein lipaseE ©]-&3F ¥4 kit
(Eiken, Japan)Z 505 nmolA B4 A&Fsioict, A< HDL-
cholesterol phosphotungstic-MgCLH & 7/N&st 24 kit
(Eiken, Japan)Z 555 nmellA] |3 ZF3}9ic),

He] A FL Folch ¢ W@ we} &390tk & 4
FAZAZ ¥ 03g% 42 1082 & mll(chloroform :
methanol =2 ;: )& 718l A A& WHEFZ3}T chloroform®
s FEE W H SE HEAA JFE Gk FE2E
A AL ethanolZ SmLE AE32 A S0 B3 TS
Eez FY&HE, F44AYY] gEHE SR

A

SHxE|

welof Alo|MF &8 ¥ p-glucan §Y

£ Age] AMS B9 Ao)df T Table 29 7o)
AR 1022%, W22 7F 10.00%2 22 3.94%*E ) oj
T =TE olF HEY F8 Aoldf AR Bglucan
27} 5.02%°]2 #HE7F 3.61%A T B-glucans T32F
EAo= Qs 84 REF B84 o EAsH F
o] 38~69%7t 8ol HAHJT®, B Ao A}
£33 229 A%, 2123 Bglucan®] 69.6%7F F&A1NL
o WHae 628%7F T84 FEE EAEGET. £44 4
oJdfe BFgo] Ax A Eekt A, M A=
7h Bty 2 A SREIATE YT oA &

ZHE 3 9FAES 3% F u¥eE alda ez
g3 Fd2EE w5 Aadrt v RIHAY. Cel-
lulose, lignin 5 44 Aold{e dU mAEe] 28
£ FHA o} BEE AP adE BA Hol gde Ry
9} ¥A1E Z71A7)=d (bulking effect) 3208}ty RIE
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Table 2. Contents(%) of dietary fiber and B-glucan in whole
flours and B-glucan enriched fractions of barley

Barley flour B-glucan fraction

Type of fiber

Waxy  Nonwaxy  Waxy  Nonwaxy

Total dietary fiber ~ 10.22 10.00 16.60 14.70

Total B-glucan 5.02 3.61 8.18 6.42
Insoluble B-glucan  1.53 134 2.69 2.24
Soluble B-glucan 3.50 2.27 5.49 4.17

B9 Bglucans 2 F2ANZ o]-§317] AT B-glucan &
23R AzEe 35 ¢ AU, 7F EF 22 ARE
Y3} 2+ AZAE(dry milling)o) AHEE F Jo) AEE
o2e FAL Y 483 ZALE RIAHIPTHS,

B-glucan®] TFL F7MA1Z0 i B¢, doldf T
Zaz)o WHE o] 2+t 16.60%, 14.70%% Y5 HE
7}EHT} 54T F B-glucan FHFE Table 29 o] A 5
7Yetdet. 9 HEsRoA e o] ZEEY YR B
glican o] wlBa] FFHEE Hr} o £8&4 &
T Btk E8 F Aoldf F B-glucan] AT HIE

= ZEY7E w3k

22| B-glucan SHEE 00| WE A0|HFH, NESI
okat

AZZ ALRS AEEAS 3 A3 W glucan(10%)wS Al
ostzs A 20.18 +0:94%, A 5.17 £ 0.30%=2 2]
FdaHon F dFE FABIAY. W glucan(10%)7-2 4
ol df FEE ME &FHY] Wi wd 17.32%, AW
488%% T2 2o v)sle] ©hiA g F FEo] o
ok},

AHFE 315 Hat 2oldAY, AFTFIIE o|25H
AXGE Ao]lE&L Table 35 Lt} AojdFHFL HE B-
glican 553 E H7IE Al o7k Zasigon Holdf
E 10%2 ZF3 W glucan(10%)2] AAHe] 7P W%
o AF AZ|7E 59t AF S7HFS controlFe] 7MY E
3 fiber-free®, 28] P-gluican FEIE FIw &£l
t} SY2HE S F9EA %E normal=ol] B3] control™
3} fiberfree] s F7i7F & ¥ B H B-glucan
F2YE FAZLE normaldH ¥)5% AFS7HEFS Ve
. AFE7ES AoHAFLE Us AolagHdMe B
€ 2ol fARBIE ST AT gisith

EEo| ZAHHR R SOX|Y &

o) ZYAHE, ZHAY, HDL-E92HE g
2438 A3 Table 49 7t} 839 & Fy 2 E §F
& fiber-freeZ®] 65.0mg/dLE 7HF EoH, controlo]

Table 3. Body weight gains, food intakes and food efficiency
ratios of rats fed experimental diets for 5 weeks”

Weight gain ~ Feed intake Feeding
(g/day) (g/day) efficiency ratio

1(\85211:18 terol-frec) 5.840.6® 384+3.2% ' 6.6£04™
Control 6.7£0.9° 42.543.5° 6.4£0.5
Fiber-free 6.410.6™ 40.133.7% 6.310.6
2N glucan(5%) 6.140.7*° 37.3£3.6"  6.1x0.7
W glucan(5%) 5.940.7% 36.1+1.2* 6.2+0.8
W glucan(10%) 5.5£0.8° 35440.6° 6.5+0.9

DValues are meantSD (n=8). Mean values within a column that
followed by same letter are not significantly different (P<0.05) by
Duncan's multiple range test. NS represents not significantly different
(P<0.05) among groups.

PN: hull-less nonwaxy barley.

W: hull-less waxy barley.
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Table 4. Plasma cholesterol, triglyceride, and HDL.-cholesterol
concentrations in rats fed fiber-free diet or diets containing
cellulose and fiber from barley with 0.5% cholesterol”
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Table 5. Fecal excretion of cholesterol and triglyceride in rats
fed fiber-free diet or diets containing cellulose and fiber from
barley with 0.5% cholesterol”

Total cholesterol HDL-cholesterol ~ Triglyceride

Feces weight Total cholesterol Total triglyceride

(mg/dL) (mg/dL) (mg/dL) (¢3days)  (mgday)  (mg/day)
i\éﬁl:lteml_ froy 224148°  417i86 60.0+13.6™ 1(\8‘1’;11‘22 erolfiey 021 54+1.1° 3.8£2.4%
Control 61.8+5.7 30.248.1° 53.1+19.1 Control 665180 382485 2.6+1.2°
Fiber-free 650104  335+43° 6124101 Fiber-free 3.4+1.0° 465477 378020
ONglucan (5%)  57.9+10.6  39.6+6.1°  51.5+154 N glucan(5%) 8.6£0.6° 592455 6.8%1.1%
W glucan (5%)  56.448.2 33.8+63°  61.3:19.1 W glucan(5%) TAELT® 550488 9.542.9°
W glucan (10%) 5774125  344484%  52.8+142 W glucan(10%)  14.746.6° 52.4+8.1° 8.643.6°

DValues are meantSD (n=8). Mean values within a column that
followed by same letter are not significant different (P<0.05) by
Duncan's multiple range test. NS represents not 51gn1ﬁcantly different
(P<0.05) among groups.

PN: hull-less nonwaxy barley.

PW: hull-less waxy barley.

61.8 mg/dLS 2L N glucan(5%)7°] 57.9mg/dL, W glucan
(5%)°] 564 mg/dLEA X B-gluican FEFES 2ol

feoR W 29 BA 5 FASHE Y| U
. 2Eyg F 22 3% WA 28E 54

FoxeE JeEhA gt 28y @49 HDL S AHE
e control©] 302 mg/dLYl HFA N glucan(5%)-ell A
39.6 mg/dL, W glucan(5%)°14 33.8 mg/dLE VER} B B-
glucan FFEE A3l o3l Zrt=IRom AL Fo4
L WEZ N glican(5%)olA #HAFL & ZH28E
of th3t HDL Z8l|2E|Z2] H]&-2 controlitd] 74-F- 0.489]
o}t N glucan(5%)7-2] 73-%- 0.68, W glucan(5%)2] 3%
0.600.2 FA Z713I%th HDL Fel2HE g3 HolMes
W2 (FeEE)0] AE)@dng] F5HEo a7HoA

B, W glucan(10%)2# W glucan(5%)w-2 Y& HH
Ao dafo] 59%olA] 10%E =729 tq_;/]_ gApo] FA
A )7} SOlAL HDL FHSHE el vd 3714
Kot oAl Aol= ot BRY F FAHAY
£ controli?, N glucan(5%)w=, W glucan(10%)7-¢} WA
B om AdEzt £9942 xol= fAATh AHoldfe] &
Y2EHE AEFAE 0.1-1%9 SA2HES HA7HAY
cholic acidE F7}ste] TFY2ElE F2e A7 B4
E gitog o Apr} o]FoiA gttt Cellulosedt -2
B84 Adie SU2HE s 932 VXA AV &
3y FHAEHE s SV AFIRNSH O, pec-
tin®, guar gum®, sodium alginate®” 715]'% F8A HAe9
ZHLEHE Astade 2oldfel FF, AFHF 2 48T
o) FF 2 AR mE} Zolrt Slof ME e AFAR
E;El&’iv}. UntR oz 84 AoldfE B FY2EE
FERT 7 SYAEHE R0 2 93g v 1t RoZ B

i

AHJGH0. Oda 5P 4 TR BrsEdoR He
= %7}5—}0:}2 ;q] z‘g%_ i;ﬂ]/\gﬂi a‘ﬂ—akoﬂ 1 ]L oﬂso]%: o
o) ATk H

27t ey 7F XA A wiAe 9
2T B Ao e 5% HoldfE EE Bglucans
= *440}012 9 HDL Fe2HE ol disive S7F
I e, 8¢ F FH2HE T TAaE

UValues are meantSD (n=8). Mean values within a column that
followed by same letter are not significant different (P<0.05) by
Duncan's multiple range test.

PN: hull-less nonwaxy barley.

MW- hull-less waxy barley.

T sged &t @A dYeEAe
glucan FEIE A71E F7MA Holdf FFE 10%7
A =9 W glucan(10%)2oNxE dH e 1@ AL AAE
3’Jr—i ojersidct. mEbA 5] B B-glucan HHE 2HOE
I 2HE v 1, 7o A4 g Ad § e S
oz WIHE FY2HE At a3t o F ZloF At
B

°§9k} 2} B-

L

£

o FH « XH ufd
He] ZAE Table 59 YUEPRd vk} o] fiber-freewto] 7+
2 AQow 2o\ Af{ ekt Aol AX W glucan(10%)
o] 147 g0 & 7F4 =UL N glucan(5%)¥ W glucan(5%)
o] 747} 8.6g, 74golAth EE] B-glucan FFHEH H7t
22] W v e control BT 1.5~24) oAb wktl

How vidsEE FH g F4AY FEFe ST 4
F Table 59F 2T} Control2 HOE 382 g/day®] F#ll=
BlE3} 2.6 g/daye] SAAEES wjdd wbd N glucan(5%)r
7 W glucan(5%)w-& WOR Z7F 524, 59.2 g/day®] ¥
2823} 68, 9.5 gdaye] FAEES wAdEAT webs B
29l B-glucand WMo 2o FH2HEHR TAAY WS F
Aste Ao uyehgon FAAW wdT f3d &de
48 WrET Bage] 33 FAdo] H219 Aane]
B-glucan®] © $-4g 2 o2 eyt

05%2] SY2EZL H7iste AHeE vIHHE
Fzo g onz AP FY2HE " S8R
fiber-freee] RN E wld= o, B Aol fiber-
free? 3 contoli 7+l EH2HE B AR vl {9
ol zpo|7b i}, A, Mol TFHF 5%t 10%S Y
23 2 o Holde FFE dAFE o TTME BE
Byon wjdEE FY2HEY BN Folle AR 2
ol7} gle Aoz vl weEbA Ao Holdfrt E
2EE 9 FAALY At FFE Asslal wide =
ek e Aoldfwe 543 #del jlom Holdf
ol vlH Sl FVEAE G AR dAdHEn.
olie] A3} ol9lox Hele] FH2EHE Astae] T
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3led B-glucan 437} bile acids} FHAE 7+e] 22 WA} 7
A B vXE 23, FH2HE AEEH}T 95T =
2ol df FYEAS B-glucan &7 o] tigk At &
8% Ao, B-glucan W olUE} B2 tocotrienol S5
FEo] & Aoz Ruserg &F B-glucandt tocotrienol
A A e FH2HE A3t a3 Foll B3 A 5
o] Zlg=oof & Fojr}.

o (e]5
i =

il $e3 Fued AERIAE ez Bglucan
TS B FHYEEG ARG F olg AP Hold Hrls}
o Fe] A ¥ FH2EE Yrl] vHEe TS &
Attt B B-glucan T2 LS Ao dfdos F7e
N glucan(5%)3 W glucan(5%)22] @49 & 3282
e fiber-free 2 controlZ BT} Wkt B4o] HDL &£
HEHE FF2 controlit©] 30.2mg/dLYl ¥FH N glucan
5%yl A 39.6 mg/dL, W glucan(5%) A 33.8 mg/dLE U}
Bt B2 Bglucan T E 4H0 9Js) ZrHEden &
AR Frodel WHEA N glucan(5%)ZolA HF= AT
Aol df FF 10%7HA F5FE J7MEE /M W
glucan(10%)-2 W glucan(5%)7-& H]asiHH 2)o}A§ 3
Zo] F7Hdel wet R FAAY £X)7} Yol HDL
EULEE Tl thh FUHEoY foFel 2ol of
Yylth We] A= 28 B-glucan 37} #E°] controltR
g 1.5~28] o] Eith Controli¢l cellulose H7bte W
©2 382g/daye] FEIZEHIEH 2.6 g/daye] SAXLES v
2k 9 N glucan(5%)@3 W glucan(5%)7 wWo g 7zt
524, 59.2 g/day®] ZHEHEH 6.8, 9.5 g/day] SAALES
W daisich ek 0.5%0 FH2EES W78k 5%2 4
ol dfE B Pglucan TFHYLoZHE FFIL o AW
Ad F57t dojupA] EnE ggxow ZYHER F
Aol WidEe Aoz vepdtl AW A B
H 2 ) dRgRg Exge] a3 HA4o| B #F
AR 53 Aoz Yeldt)
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