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Physiological Function in vitro of B-Glucan Isolated from Barley
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Abstract

In order to prove physiological function of B-glucan isolated from barley flour by enzymatic method, in vitro
experiments simulating the passive membrane transport of gastrointestinal tract were carried out using dialysis
membrane. The yield of B-glucan from barley flour was 6.2% and its constituents were determined to give
81.6% total dietary fiber, 72.9% soluble dietary fiber, 8.7% insoluble dietary fiber, 8.5% moisture, 2.5% pro-
tein and 7.4% ash. The water holding capacity of the B-glucan preparation was 6 g water/g dry material. The
glucose retardation index after 30 minute dialysis was 13.5% in the presence of 3% f-glucan. As the dialysis
period became longer, the retarding effect toward glucose absorption decreased and the effect was close to
zero after 2 hour dialysis. The bile acid retardation index after 30 minute dialysis was 3, 12 and 18% in the
presence of 1, 3 and 5% P-glucan, respectively. The effect was higher than the glucose retardation index and

decreased as the dialysis time elapsed.
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Bel7l5 28 Bglucan®] 3% 2 A A A8
FA4Ale Al 3LE A (Novos] Ake] Termamyl 120L,
Type LS)?} amyloglucosidase (Sigma A9913), pro-
tease (Sigma P5380)0]d w7, Alo)Ad#2] Faf 244
o & o-amylase (Sigma A3403), protease (Sigma P
5380), amyloglucosidase (Sigma A9913)5- ARL-3}g] ).
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Glucose retardation index (%)
=100

amount of glucose diffused from sack containing ﬁber]
amount of glucose diffused from sack without fiber

X 100
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Bile acid retardation index(%)
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amount of taurocholic acid diffused from sack without fiber
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Table 1. Composition of isolated [-glucan and barley
flour

Constituent Cz);bl)enn ! Constituent C?(;:)t)%n t
<Isolated B-glucan> <Barley flour>
Moisture 8.5 Moisture 14.8
Ash 7.4 Ash 21
Protein 2.5 Protein 10.3
Total dietary fiber 81.6  Crude fiber 2.6
Solubie dietary fiber 729 N-free extract 68.4
Insoluble dietary fiber 87 Fat 1.9

"Mean of triplicate determinations
PLiterature value (Food Composition Table. RDA, 1991)
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Table 2. Retarding effect of B-glucan on the membrane transport of glucose

Dialysis for 30 min Dialysis for 60 min Dialysis for 120 min
Sample Glucose in Glucose Glucose in Glucose Glucose in Glucose
{cone) dialyzate retardation dialyzate retardation dialyzatc retardation
(mg%) index(%)" (mg%) index (%) (mg%) index (%)
Control (nonc) 17.35+0.06™ 0 21.67+0.06* 0 22.80+0.00* 0
B-Glucan (1%) 17.27+0.90* 0.46 21.35+0.57* 1.48 22.67+0.42% 0.57
B-Glucan (3%) 15.00 + 1.00"° 13.54 20.07+0.90° 7.38 22.64+0.50" 0.70
B-Glucan (5%) 15.27+0.29" 11.99 20.00+0.20° 7.71 22.67+0.29* 0.57

"Glucose retardation index
100 —F mg% glucose dialyzed in fiber
rmg% glucose dialyzed in control

*Values are mean+SD of triplicate trials; Means not followed by the same superscript letter in the same column differ sig-
nificantly from one another by Duncan's multiple range test (p<0.05)

X 100]

Aol 7} glucose F-7ol v daFg A 25
2 9l vl7h &2 2= gastric emptying rate & 7h4-
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AEgle u) 2 FE® B-glucan®] bile acid re-
tardation index¥ B-glucan %7} 1, 3, 5% H7}4 A%
7bzk 3, 12, 18% 505 3HE A7ke] A4 #E9)S o
2] glucose F-5A|d E3kuch o] =A epgel, o)A
2- bile acid9] B-2}eE(538)0] glucose (180)K.c} tf =7]
| Foll T} A3 o] Fo)H & Fole} A7t o]
5] Aspsl w @b e of weloldl e Aol f +
Z5-9] bile acid retardation index?]— B-glucan #]3E2] in-
dexli’_‘i} o] =ZA vhelt 7o g gol Baj 39 1\‘0]/H
- W83} bile acid F-3 gl W A7t e
sle]z} AZk=El el B-Glucan?] F %ol w2 bile acid & Ottt b
PUNE fﬁipﬁ Bglucan 557} o o 4 8 12 16 20 24

b o e el Dialysis period (hour)
3 e By
ile acid F7)al Exprh 7l el A Fig. 2. Passive membrane transport of taurocholic

3} control#} B-glucan 1%<1 #, 12} 3L B-glucan 3%<! acid in vitro in the presence of -glucan (BG)
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08 - - Control

=BG (1%)
* BG (3%)
0414 * BG (5%)

0.2 .............................. e o

Bile acid transported through dialysis(mmole/L)

Table 3. Retarding effect of B-glucan on the membrane transport of taurocholic acid

Dialysis for 30 min Dialysis for 2 hrs Dialysis for 4 hrs
Sample Bile acid in Bile acid Bile acid in Bile acid Bile acid in Bile acid
dialyzate retardation dialyzate retardaton dialyzate retardation
(mmole/L) index(%)" {mmole/L) index (%) (mmole/L) index (%)
Control (none) 0.32:40.01" 0 0.75+0.01* 0 0.92+0.02" 0
B-Glucan (1%) 0.31+0.01* 3.13 0.71+0.02% 5.33 0.91+0.02* 1.09
B-Glucan (3%) 0.28+0.02" 12.50 0.68+0.01" 9.33 0.89+0.01° 3.26
B-Glucan (5%) 0.26:+0.00" 18.75 0.66+0.01" 12.00 0.86+0.04" 6.52

"Bile acid retardation index(%)
- 100-] amount of taurocholic acid diffused from sack with fiber

amount of taurocholic acid diffused from sack without fiber

"Values are mean+SD of triplicate trials; Means not followed by thc same superscript letter in the same column differ sig-
nificantly from one another by Duncan's multple range test (p<0.05)

] x 100
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& §15ksich. B-Glucan S57F 5%<] 79t 2417
o] A7 W7 4418 bile acide] F-347} elofiba]
retardation index7} 2% 5902 el & A]7lo]
22H A Follx B-glicand H7IgE 7397} con-
trol2] Z-$-¥r} bile acid £k 2lgreo) o 53
7} 274 eyt

Bile acid®} Ao] o] FA& Aoz Fa
2JulE A olo Fal= B A7) WallA &
t}. Bile acid®} *]o14fr2] Fatolli= o] A} hy-
drophobic bond7} #od 3= 7l o2 el gl Sto-
ry 598 2Jo| {7} trihydroxy bile acid Br} Alo]
2 dihydroxy bile acidell §2H& v 2 ghch= A3
AohE Fahol bile acid FAE F3 254 AT
gtk Ashelon 4l Aold At bile
acidg F3 = AAAY ol 2wd ukgel g
bile acid®} A o] 8-A] & Hojmaiohy skgirc}.

B-Glucan®] & A Y cholesterol 7} A& 7= 2] in
vivo A8& 53t = ew B-glucan®] F4lol
wlz}bA] cholesterol 7}A & 3ol 2}o]=S K ¢dr}. Kahlon
%092 oat bran B-glucan®] processed barley P-glucan
Hr} cholesterol 74 &37F Aty o o]
vt 2 Klopfenstein 5992 barley B-glucan®} & 37}
vl Atk stgedl B-glucan®] F4del @& cho-
lesterol 7} Aol sl = of &2 77} o] Fo]
ol & zlo|r}, il W] B-glucan?] 73-FolA % B
o) 3ol mhebd ThE A Lhehch®,

Anderson £-(72- Alo]4d-8-2] & A cholesterol 7}
& Bl e T WARIFOZ Aol it &
Aol 4] bile acid?} ZAgsle] bile acid?] wiAded =
7}2 bile acid poolg WH3}A|7] 3 cholesterol 8- bile
acid2 A A7 =24 hypocholesterolemic effect-5
Feha shdeh 1wl RSk s B z: Aol
A7 Aol i sle] YA = short-chain faity
acid7} cholesterol §A1-2- 7} 4 A2 7o)l Aw]™®x}
Aol Ad#-2] glucose F43d AT 23 insulin,
glucagon 52| 3 28 Hu|7} 7FA4sto] 7hef| 4 €] cho-
lesterol = X|ukst A9 745 S w3 Kay
5L Alo] A fro} bile acid®] Akl |3 f-2] Al
2] bile acid gFo] 7Ha8to] micelle 3 4Jo] Whafuto}
A BaAge] e, Ad F T rlsA W
gl 2 o o A e A FoER QAR AW F )
3 & chylomicron triglyceride 341 2 elef] 2|3} cho-
lesterol gHAJo] A3t 4= 9lchaw shgich

A <
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Table 4. Water-holding capacity of isolated B-glucan
and other fibers as determined by dialysis method

Sample

WHC (g water/g dry matter)

B-Glucan 6.0+0.06"
Barley fiber 1.0°
a-Cellulose 05"
Citrus pectin 11.5%
CM-cellulose 28.67

YValues are mean + SD of triplicate trials
?Quoted from reference (12)

FATE o] 83 Bglucan®] S8 B AL 1g9
A8 o 659 438 HAHE ASE vehdeh
(Table 4). o] 5'7¢] Agelr] Bl Alo]dfo 4
2ol 1g oW R vl b viehdd] visiA
F44al B-glucan®] 8 B {3l o Arh= AL
o 5 Stk 2 k) ok Aol dfok uls) ¥ o
F8-2] Mol -F-9al citrus pectin, CM-cellulose= 48
Bfree] ot B84 Ao]dfal B-celluloses 5
E BfEHo] mie-F2 7l o2 B usgch

Aol Ay gesl Aol Rl o adle
e wi e Frle) AR B o] 22 U
2 gkt eyt o]"?) Stasse-Wolthuis 0] 2] A3}
uiel o] A43tEy] o] Alo|dfe] R B FH
o] F-A|ef= At o] Helz| = Zlog AztEle
ol 2 ol Aol 457k o WellAl vl A gl ofa)
Wasle $9e AR H7] diolekn 4t
McBumney & 8 HA#Ho| & Alo|Ad{dpE
A Eel &% E A=y} o] 2ok Busigdch o
b kel Ags gad Aol dfe FeAS A
o) sl Aloldgel ¥ naelsh @A
Wollxfe] i Hrel whE £5 8 weisjol & 7o
2 A7t

2 %

Be|7FRE e Bglicand 35, AAste] 29] &
s Ae] A 7)1 & dotrr) fla) vkEts o) %
gk in vitro A& 33T RV FE A E Bglu-
cang 62%2) 7§32 AAsor 19| £ E &l
& A7 E Alo] A% 81.6%, -84 Aol AH 72.9%,
244 Ao1Af 8.7%, ¥ 85%, WA 2.5%, 3%
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