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Abstract

Purpose : This study aimed to determine the effects of a 12-week program of beta-glucan intake and muscle strengthening
exercises on the body composition, physical fitness, blood lipids, insulin and insulin resistance of adult women.

Methods : For this study, 45 adult women were selected and divided into two groups : the experimental group (n= 25), which
received a combination of beta-glucan and strength exercise, and the control group (n= 20), which received only strength exercise.
The program was conducted for 50 minutes three times a week for 12 weeks.

Results : Several significant differences were found in both groups pre-to post program. First, in both groups, there were
significant differences in hip circumferences (p<.05). Second, the results showed significant improvements in left grip strength and
sit-ups achieved (p<.05), right grip strength (p<.001). Third although the results show no significant post-program differences in
either group, there was a significant pre-to post-program difference in free fatty acids in both groups (p<.05). Fourth, the results
show no significant differences in insulin or insulin resistance in either group, nor do they show any significant differences between
the groups.

Conclusion : The above results indicate that both groups exhibited decreased hip circumference and increased muscle strength
(left grip strength) and muscle endurance. Furthermore, they indicate that when the beta-glucan intake and exercises were combined,
the effects were more pronounced. Finally, because both groups exhibited significant increases in fat-free mass, muscle mass,
skeletal muscle mass, muscle strength (right grip strength), and coordination as well as decreases in free fatty acids, it can be
concluded that both the combined program of beta-glucan intake and exercise and a program of exercise alone can positively affect

these outcomes.
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U T Qs 20208 7]Eo 2 304 o4
d1e] of 17 %olm HA| Q15+ F 5260t T o] th(Korean
diabetes association, 2022). AJ&FofAl o] ¥Hslel vl ¢l
o] F7he o oS AKHA ST 9
CH(International diabetes federation, 2019).
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40 g oI5t Ex 09 60 g ol3te] 17 HF7H VI
th(Vetvicka & Vetvickova, 2018). o]|& &9 §F&-% o]
U= HEFE Rt tiet Aot Aol SHiEA Stk

1 FolAE HAHET va AFoofA = FHLEHE
Ha AEFom Hg=aFE 5551, 5% 3 ¢ 58§
= HASHAL i (Murphy 5, 2020). ojFlo]E o=
HEtEF7h& ARESE Aol =57 49 dAES
=740 vix=v 3 A A4S L (Jesenak 5, 2013), =21
< Yo R R B3A A5 dAqtela Heg
o] = Yltk(Fuller 5, 2017). A]oFA 2 5¥ WS
7le< AN HE=ER2 W 17} 5ol dFH
o] HIERID Aol =53 £=THKim 3, 2011)
TR Q] 58-S HYHERE ofu e} i 2h}o
¢l A3 A4S )43 tH(Laakso & Kuusisto, 2014). -
HE&e2 ISEe 7ML T 2UAEES SR
o= dedeAE HaA7|=d &2rE Slal(Kang,

2014), FAtEEEE 2KFY F7HE =S 712HA

S FAHA 7] 7] 0= AgHA o] th(Lee & Kim, 2015).
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Z-Q]uf A (simple randomization)S F35}o] 41dl(glucan
exercise group; GEG, 25%)%} oj=z
group; PEG, 20%) o2 735t &

Z+H(placebo exercise
LT R

Table 1, Physical characteristics of study subjects
Group Age (years) Height (cm) Weight (kg) BMI (kg/m)
GEG (n= 2)5) 63.20+£7.21 157.12+4.00 57.68+5.68 23.35+2.36
PEG (n= 20) 63.30+8.20 156.35+5.76 57.87+8.96 23.68+3.46

Values are the means+SD, GEG; glucan exercise group, PEG; placebo exercise group

3. 239% L 9y
1) AR £

1047 S4] & 2203 ALY, AL 23] A8 B
7](InBody 720, Biospace Co, Korea)® =7%35}9 01
G SAFEL A, BMI, AAWE, AAYE, AX

S, WS, wujdEEko|t) §

WHO 7|&2.2 A3 ZpA|oA ZH]|
wsAe] S FelolA SHsAAL,
t A ZAofl A EAHE TR 2

=%t FlollA F4 sk

oL o

-
N o
o o
nqm

>

ki

£
rlo FH
i o

ot I

ox
of

Rl

Tt
Z o
o2
o

B(}Y

9

o oX
N
N
o
it

d

o,

(o]
E
flo

L ——)
oo M
of
o

o5

il o2 1o i o
N

)

Z4arEe GAMgel §E g F8)7]), 29
= o}y, oE& o)), IAFHREAC]), BAA

=
LR

R

3)

ng

i T~8Alof| ZF
At 229 43, 43 29
A ZbA oA oF 5 meE

) (cubital vem)oﬂ /H A &5 L, o]F TF-3-31A(ethyl
diamine tetra acetate; EDTA)?} LFT tube(liver function
tes) 2 Aot ZF o] 4 m¢ ©il, PromocaTM,
ATGen©o| &35 NK Vue® Kit, ATGen A& =Ho|| | mf
£ goreh AU 4 nee] AL ALol4 YR
712 @FE 2 ;}1 1 meo] AudL 37T oA 20~24
AlZE ufeFet &, Aol IFN-y 7} 2HlE wj7hA] -70 T
2H7g of A E%L'S}i"ii ;A A Y HEE e A
20 A o] ARgSFAITE F ¥ A H E(total cholesterol;
TC), %4 X "K(triglyceride; TG), 11U %= =& 2 E|Z(high
density lipoprotein cholesterol; HDL-C), A %= = A H|
E-(low-density lipoprotein; LDL-C), &% (glucose)2] H 4]
2 Cobas 8000 c702(Roche, Germany)E ©]8-3}0] &43}
A, Q<& (insulin)E 42 Cobas 8000 e801(Roche,
Germany) & 0] -85} —wacﬂu}. BE 2ye o2y
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A|2011-25)} A A (FDA, GRAS, GRN 000309) Q122
Hho- QPR AlFolm, A F el gt ¢Hg 42 Shin 5
(2021)8] A4E AR 2 dAqtollAl= 1Y 13] 1,000 mg
(500 mg 274<)S =3 T ok A% skt
Qo2 Wi o] Huhe xTSE IGALS] & FEHIE 1

=
o 18] 1000 mg& B3} A oF AF WA

Ao FEZRIAYLE FHE AT IR
= A2~ E(Gym-stick) 0.2
Sk, FAIZE HlE, o] A2 ACSM(2018)

~

Table 2, Strength exercise program

=

al
gEM=EE 3-835F 7 AE(Gym-stick) &
Rt 7hea(light) = RPE 11~12,
5~12F E9F2 297t §l&(somewhat hard) 7+&= RPE
T Wk 33, & =
sfof 191 5024 AAskech. W@Ae] 4 Yrof 2
ARAR o7 =9 Zo|o}
HHE 3155(8~123)) I A E (I3 E)E SE|wA] A4

stk ALY oF A, F A=A 72 1083 4
%

Period . Time
Other Contents o Intensity i)
Warm-up stretching & walking 10
Gymstick RPE
@ squat 1~4 11~12

@ shoulder press
(® scapula retraction
@ curl up

(8~12 number x 1~2 set)

Main . .
(Strength exercise) © hip extension 30
® bent over low RPE
(@ triceps extension 5.12 1314
biceps curl. . (8~12 number x 2~3 set)
©® good morning exercise
high knee
Cool down breathing & stretching 10
Total 50
6. A7 BA m 3 3
At2] FA A 2l= SPSS Ver. 20.0 A Z2 1S A
ool AR FRYM), EEANEDE ArEs | AR WS
of A4 Astlct I1F 1 5848 HEe SHER ¢ 2% ojofox Walmz o] w2 AlXRA HA
A& (i _ 1=DS oy Xe=| H A = _
& 7d(independent t-test)=2 AR, EHAN ALE Age es) griTable 3). Yol Sdo|A g
] 5 o 7+ = .5 zlolAZO o - - iy N _
a4l sudd Ay An g ARHEE WS yeg avol wystel ArRde 2n AETol
: AFAZE 9525 emoll Al AFEGE 92.81 en® TR E T 7

2 114 (paired t-tes) 2 SR ow, Hek 7ko] zpo] A
= ol AHHERARE A (two-way

ANOVAE ZA3IGlth A4 froleEs 052 473t
ATt

olN

repeated  measures)

P‘L
52
5

(p<.05). 528 A7} Ve A = kARt 3
g =9, WujdEsFol A Al7] 2 FRITE e AR
=4 3t Aat AdFollA sl Ed ARGk 81.86 emo]
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20| - 28Iz
A AFSZk 78.60 em & FAEF a(p<.001), ) u|| o]
AP ZE 2.66 kgol| Al AF3ZF 2.71 kg2 Z7}a1%tHp<.01). Aol W3}t
A A yer, e koA Al7] 7
A, S, Ml el A7) TR oo w gz g e e By 2
ERf ARSEA g Aat F Yo BRoA AAHEE, 2
" = oh23} ZTR(Table 4). Y& ofg, SlEdo 77|
S5, MoiSTFo] 57 THp<.05).
Table 3. Changes in body composition
Variable Group Pre Post Source F P
. GEG (n= 25) 57.68+5.68 58.105.68 A 4.93 032"
WeDlght B .00 947
@) PEG (n= 20) 57.87+8.96 58.2149.55
A*B 05 812
GEG (n= 25) 23.352.36 23412235 A 64 427
BMI B 15 699
@/o) PEG (n= 20) 23.68+3.46 23.77+3.59
A*B 01 891
e GEG (n= 25) 81.86+7.06 78.60+7.04" A 5.73 021"
Waist Cl(réu)m erence B 2.74 105
= .02+7. 33849,
PEG (n= 20) 84.02+7.37 83.58+9.10 A*B 3.30 076
e GEG (n= 25) 95.25+4.28 92.81+4.94" A 16.27 000"
ip Clr(CSI;l erence B 2.36 132
= .69+5. .03+6.
PEG (n= 20) 96.69+5.42 96.03+6.24 A*B 537 025"
GEG (n= 25) 34.53+4.36 34.08+4.27 A 472 035"
% Body fat
(%) PEG (n= 20 34.39+5.85 33.2046.67 2 o i
(n=20) S9£5. U0 A*B 94 336
] GEG (n= 25) 20.08+4.08 20.06+4.03 A 1.04 313
Body( Dat) mass B .00 968
= + +
PEG (n= 20) 20.2346.26 19.79+6.51 B o 365
) ) GEG (n= 25) 65.29+4.75 65.8244.26 A 440 042"
% Fat (O;E;e mass B .10 748
() = + +
PEG (n= 20) 65.58+5.89 66.54+6.39 o s 555
) GEG (n= 25) 37.53+3.16 38.1242.73" A 11.56 001"
Fat EEe)mass ) B 03 853
= +. =+
PEG (n= 20) 37.64+4.05 38.4244.87 B b 635
o 1 GEG (n= 25) 35.40+2.91 35.88+2.59" A 11.15 002"
oft (eén) mass ; B 02 869
= + =+
PEG (n= 20) 35.45+3.80 36.17+4.60 B e 491
GEG (n= 25) 20.14+1.83 20.46:1.63" A 14.12 001"
Skeletal ?S;ele mass . B .02 .882
= + =+
PEG (n= 20) 20.14+2.38 20.66+2.86 B <7 356
- GEG (n= 25) 2.66:0.21 2.7120.20" A 9.56 003"
M(lge;a B .01 908
= - o
PEG (n= 20) 2.6620.30 2.70+0.34 o 0 %16
Values are the means+SD, GEG; glucan exercise group, PEG; placebo exercise group, A; time, B; group, AxB; timexgroup, 5 paired t-test,
5 p<.05, = p<.01, = p<.001, # two-way repeated measures ANOVA, # p<.05, . p<.01, i, p<.001
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& a7F dAgske] ARSEARE Aat
AN A& oFg ARAGE 22.65 kgol A ARSZE 25.08
kg2 Z7Febelal, AL SImdosylols ARAZL
4.56 oA AL 820 o0& F7ISFATHp<.05). LE%
oA A7) 7+ FaAIZF YERY
At B @25 ofHoA F71s}
<.001), 10 m Zol| & B3] A 7+45FA thp<.001).
Fub A7 A A7) b FadE ey AR RASE A
I} A uk AFAZE 72512004 AFEZE 9547282 =7}
AHp<.001). 6 3 FHEIT} e ARSEARE
A f2FY APEAZE 569.0 mo| Al AFEZE 584.25 mE
o

o
D
H

(=

Aste b3 Zri(Table 5). 9%
UERER] gkokot, el XuAtel A A]
e THp<01). ALFEAE A2 AL
Eq/¢ oA AFEZE 411.20 4 Eg/t = T4
o) 22 AVAZE 459.65 4 Eq/l ol Al AFSGE 363.20 4
Eq/t 2 744319 THp<.05).

RO

T Ad B5% F7behs Akl yErkth
3. @HRA 9| W3t
12% JFeF BYTRIYe] 12 FYAYe| 24
Table 4. Changes in physical strength
Variable Group Pre Post Source F P
GEG (n= 25) 14.75£8.11 15.94+7.52 A 87 354
Sit-and-reach test B 40 528
PEG (n= 20) 13.59+11.84 13.55+10.92
A*B 1.00 322
. GEG (n= 25) 22.65+3.44 25.08+3.54" A 19.41 000"
Left handfrlp B 317 082
strengt PEG (n= 20) 21.55+3.87 22.42+4.14 ;
A*B 437 042
. o GEG (n= 25) 23.60+3.84 25.77+4.26™" A 22.79 000"
R‘glslzr;f;thg“p i B 2.03 161
= =+ +
PEG (n= 20) 22.16:4.71 23.48+5.40 B 36 249
GEG (n= 25) 4.56+5.75 8.20+6.87" A 28.72 000"
Sit-up B .19 661
= + +
PEG (n= 20) 4.85+5.53 6.25+7.48 B <67 oo
GEG (n= 25) 72.51+42.43 95.47+37.41" A 12.07 0017
Single-leg stance B 1.84 182
= .84+43. 81£37.
PEG (n= 20) 64.84+43.11 72.81£37.13 B 583 099
GEG (n= 25) 17.3842.15 14.63+2.15™" A 74.04 000"
10 m Obstacle gait ™ B .87 354
= 67+£3. J719+2.
PEG (n= 20) 17.67+3.72 15.79+2.85 B 558 s
A 5.03 .030*
. GEG (n= 25) 591.40+33.11 619.40+75.94 ;
6-Minute walk B 4.82 .034
PEG (n= 20) 569.00+49.40 584.25+46.88" A*B 43 512

Yalues arei*the meanit*SD, GEG; glucan exercise group, PEG; placebo exercise group, A; time, B; group, AxB; timexgroup, 5 paired t-test,
; p<05, ; p<.01, ; p<.001, # two-way repeated measures ANOVA, # p<.05, . p<.01, . p<.001
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2ol - UYE
Table 5. Changes in blood lipids
Variable Group Pre Post Source F P
GEG (n= 25) 203.36+36.90 199.12+39.14 A 1.67 203
Total ch/olesterol B 17 675
(mg/de) PEG (n= 20) 199.90:37.46 193.30£43.46
A*B 07 780
GEG (n= 25) 98.08+45.20 92.44+31.87 A 19 665
Triglyceride (mg/d0) B .86 358
PEG (n= 20) 101.25+49.41 112.05+55.04
A*B 1.92 172
High density GEG (n= 25) 57.84+10.45 56.68+10.99 A 05 813
lipoprotein-Cholesterol B 1.23 273
(mg/d0) PEG (n= 20) 60.75+16.22 62.50+17.36 B s ae
Low density GEG (n= 25) 126.12+35.77 124.96+37.42 A 1.87 179
lipoprotein-Cholesterol B .83 366
(mg/d0) PEG (n= 20) 119.60+40.26 110.95+44.70 B 109 303
. GEG (n= 25) 505.84+271.83 411.20+£174.94" A 10.22 .003%
Fre(z fgg/yg a)C‘d ) B 90 346
PEG (n= 20) 459.65+149.84 363.20+£114.91 B 00 576
| GEG (n= 25) 86.36+21.17 88.96+17.08 A .67 417
C(}mlg‘/cggsf B 49 484
PEG (n= 20) 92.05+24.82 91.65+17.58 e s 70

Values are the meanstSD, GEG; glucan exercise group, PEG; placebo exercise group, A; time, B; group, AxB; timexgroup, . paired t-test,
*; p<.05, **; p<O01, ***; p<.001, # two-way repeated measures ANOVA, # p<.05, . p<-01, i, p<.001

Table 6, Changes in insulin

Variable Group Pre Post Source F P
el GEG (n= 25) 6.28+3.03 6.362.57 A 1.93 172
(fé‘jr;;) B 1.73 195
PEG (n= 20) 6.76+2.97 10.45+14.64 e 157 150
_ . GEG (n= 25) 1.34+0.68 1.41+0.64 A 1.94 170
Insuh?ulljk/?nsgl)stance B 291 144

PEG (n= 2 1.66£1.2 2.49+3,

G (n=20) 66£1.29 9%3.67 A*B 1.40 242

Values are the means+SD, GEG; glucan exercise group, PEG; placebo exercise group, A; time, B; group, AxB; timexgroup, 5 paired t-test,
* two-way repeated measures ANOVA
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