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Effects of combined exercise and beetroot consumption on risk factors for liver

function and cardiovascular disease in obese women in middle-aged women
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Abstract

The purpose of this study was to verify the effect of beetroot intake and combined exercise on liver function and cardiovascular disease
risk factors in middle-aged obese women. For this purpose the study was conducted on 20 middle-aged obese women aged 40-55 who
expressed their intention to participate in the study. To this end the study was conducted for 8 weeks by dividing the group into a beat
intake and complex exercise group (n=5), a beat intake group (n=5), a complex exercise group (n=5), and a control group (n=5). The col-
lected data were analyzed using the spss25.0 statistical program and to calculate the mean and standard deviation for each item of all
variables and to compare the difference between the mean values of each item before and after the experiment between the four groups
the two-way variable by repeated measurement. analysis was analyzed. If there was a difference between groups Tukey was used for
post-test. If there was an interaction a paired sample t-test was performed to verify the difference within the group. The statistical sig-
nificance level for each item was set to zK.05. The results were derived as follows. As a result of pre-post comparison in the beat intake
and complex exercise groups significant differences were found in all variables. Therefore, combined exercise and beet intake in this

study improved liver function in middle-aged obese women and showed a positive effect on cardiovascular disease risk factors.
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HArhaRsle] gk A AAZRCE AZg dAWoR IXEn
Atk ool AARAZFAME HITES 21417] AlFHEH ol
TASIGCH, Hivke] AlES ATsE AAEH JAEE B
a5t ARBE Qe BRI HAF STieka okl Baw
Ak =3 20179 mgk AF HuAo] wEd AAARIT 759
T 229 Wol H¥i} FAFolH, ol 0149 7] 209 HE
o} 29 Wo] 7|3l 4=x]o|tH2017,who).

T3 5 AT Alzde Heh Ao mEW 55 59
A Wtz ditast ddd U] 7l 28la 2AEd
EZ7) vEZEer HeFY 9% A 1S AR
e Ast AdaEs 2918 dshe b dEkS mzit
1 HuEitHLavie, et al., 2015).
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© FAloltk 20199 HIRE fHELS 338%c oM, dRolA
41.8% A7t A 25.0% LAEIATIL B sttt (2019, 5A1%).

olgigt AdWAS AUAE /sl 8l hekdt HEEc]
AT ok £ FEAES teE Ehess 1251t A
&3 A Al S S RS AFAARL, AT, ALF A
&, ¥4, HDL-c, SAA 43 7jXo] E3tFo] vt RaEd
A3} & vFgZE 2018).

AR &5 o9l AEHAS A FEFE vA= o
£ a4l A3 A7 mulg Aotk

A 1T nHSE Qlste] APAAS A} vs FHE A
o7 ZHH, oo WE AN w7Ee] AAHE Fgo] wid
A5 ZoE BuEw ilioyd, et al, 2010).
HZ Aikgo] F5g HIE HEo gt AESH A8 7 1A
BEx A S sl AAEQ 28300 s Falo] EobA

I Qlok 53] HIE B Fxo tig dHe A8 07 s
el F83F ofn|7} Qlom, ARFR AFoEE T Qi

olglgt AL durARl Fgdoel <o) B AAFol B
Aol FHrE QI

olF HIE e w2 g 2ol x3hu|o|gla HER]
W FASA7E gol FHrEolgle] AT fEaAll ¥4,
sEEd, AN, d9, FY2HES Xty BRuEit
(Haswell, et al., 2021). o3&+ A Z8to] ol AdnA3
A@AetE W3 FHo] Sl
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oh dad AZA 3 AR iAol dolfsta, Tse &

s Gt %12‘31 FEHAE Y1 Fe TAATY,
Aed AL fAEt, AFE HEshe EXS Zheta B
2EcHMirmiran, et al., 2020).
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ikl A HIE 2] Ae A U AsANO) 71
< 7M7IE dEe s, IR/ 53 18 3 Sl
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Zolu HIE &of| FHolle dEAOR S AddA des &
gake d Ego] "oty Ry 9low(Cifford, et al, 2015),
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o] gﬁ—s}ﬁnm 2] ¢IthRaubenheimer, et al., 2016).
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T} B3 F¢cHRahimi, et al, 2019).
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E AT A7 £ 209 HEAF 2 B EFtHn5H)
7} SEHHN5E), HIEAZHHNHHE), SAZLHmH) o2 Fia}
Stk HIE 417 AT 873 Fol HIE FE F2 250nLE A
ok, S5 837 Bstes g 18 kA eE A e

oA FE " SHe B WE2 A 748 AR AANE
B Hgke, WAE A, JdAs 89 1 7T, @A
o] PAl=

1) A 74 =5

AA 8BS SA] A8 AP FE FEHE FAG
T A5418A D6-103MUenivE ol-83te] g S48, Al
A E447] Inbody 770(nbody CoKorea)& AR&ated, A%, AA
E, 55 HIRRE, Wdhle ARSIl SR eAPEdE
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i 2. Combined exerdise program

Time
; RPE
(min)
prepare 5
body stretching
Level 1~3 week
Bench press, Squat, Shoulder
press, push-up, St up,Leg press,
Lateral raise, Crunch

Modes Contents & Set

Warm up

Level 3~6 week

Lat pul down, Grunch, Leg raise,
Chest press, Lunge, Arm curl,Plank,
Deadlife

Main EX 80 12~14

Level 6~8 week

Back extension, Calf raise, Wide
sauirt, Push-up, Bench press, Leg
press, Crunch

60~70% HRmMax 30 min,
40~65% 1RM 50 min

Total 3 set (3day/week)
Weight training, Treadmi

Cool

down Recovery body stretching 5
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BTEX(HI EAHF T+2-5) BIIERDAPASAA 85

5. RIEA{2| e

o) H E S =1 2= mm 0 olx] ko3
S H= 583 i, A4 7V A B 7o Avk= A8 SPSS 25.0< ﬂl;iiﬂ—"— ol-g3
FE A AF=SE 19oH, AFshs 59 Ha 4 il .. i
o o ~ i Y . 2 of A= BE #0197} o) Tk é ¥ Pid B
AEFHS FASEES sIgith B3, HIE F2 A3 45 =HAE A ou], ] Acke] A% As —
R FHAE Pao}%l om, v Hoo 3 G2 Hdgt Ao
= A EEE R AR A A ' = g HHEZAo] o o %kv‘i‘—*—.(TWo—WZty
ANOVA by Repeated Measure)% st9om, 3 A7k 9l
W ASHSS ANSITE Al 717 Ajo|o} AaElgol
Qe A Aok x}0174 & Ug¥E t-test(Paired sample
t-tesH) = AlX ] ]’9\3\3} 7L 5L£uﬂ 57;]]24 41‘10 p(.05§ A
“l. olj?'jadﬂl- —s],giq‘ - -
3. A 7N MF
BTEX = BT CON p
(n=5) (=5) (n=5) ("=5) P
o 7556 7272 7350 7768 T 514 001
; + + +
weight +406 +1006 +501 +872 S - o
(g . 65,52 6568 7114 7786
pos 4315 4934 +4 52 +8207 =G 729 001
. 7556 7272 7350 7768 T 651 001
P +4.06 +1006 +501 +872
body Fat G 4,966 05
(%) . 65,50 65,68 7114 7786
pos 4315 4934 450 +807 G 7761 001
o %980 95,60 89.80 107.00 T 1389 ot
Visoeral Fat +2160 42471 +11.21 +6,96 5 Py o
. 62,00 7560 85.00 10690
pos +1929 +2031 +9,62 +705 TG 7558 001
o 087 084 085 087 T 4554 ot
M +0 04 +005 +0,08 +0,02
WHR G 1772 %
" 082 081 084 087
pos 002 +003 +0,02 +0,01 TG 13897 001
€05, X .01, **p( 001
H4 et Y 24
BTEX BX BT CON s
(n=5) (n=5) (n=5) (n=5) P
. 14320 13820 14140 13940 T 2151 001
U P 2,39 729 +3.36 5,77 3 0220 01
=S I 124,60 130,00 126.40 13840 ) )
pos 06t 418 1365 +508 ™6 S0 o
e 840 7640 Ly 7860 T 877 200
oleb[aiot 1873 +4.10 : +167 G 1304 260
8040 79,00 7920 8020
post 150 +308 +110 1908 G AL -1.80
e 33.00 2760 3060 3380 T 3262 [e4)]
P 346 1760 555 455 -
G 5077 05
AST . 15.80 2120 16.00 3340
pos +1.10 449 339 404 S 8887 d
ore 4580 3780 3660 4420 T 5515"" 001
AT +4.80 +11.65 +182 470 5 81 o
. 15.40 2800 19.40 4420
pos +114 +566 +2 51 +7.06 TG 1,989 001

(.05, *p{ 01, *p(.001
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BTEX EX BT CON F

(n=5) (n=5) (n=5) (n=5) 2
. 21200 21534 20780 23060 T 50647 001
. P +863 +1266 +526 +2491 G 753" ol
: " 16740 180,60 192 40 23160 — )
Po 457 +1135 288 24,91 TG 2242 o
e 144,40 14180 o0 141,60 T 5764 oot
o 4532 +1156 : £11.06 G 5110" 05
8720 117.80 115.40 14220
post 1176 +121 1433 +119 G 1666 001
o 4660 59,80 5880 65,00 T 7443 05
oL +876 +991 +7.40 +809 5 o 5
o 7240 6520 6120 63,60
PO +251 4920 +719 +750 ™G 8050 001
ore 167 .60 14900 152,00 154,40 T 0982 o
+1029 4962 +846 +1184 5 5775 o
TG ; 12780 ‘fgfg 14360 16500
PO +500 0. +8,00 +3201 TG 76% 001
580 514 533 554 - o
Hotas pre +048 +081 +060 +063 0% :
o 460 454 508 558 G 1.282 001
PO +038 +056 +053 +0 56 ™G 268" 001
ohi e ] oiE e oiT e
a8 1 A% W a8 2 AAEE W) 0% 3 BEnwke s} % 4 WAHA st
oA Bz LN L OAH aAiz 1] ]
I8 5 557189} wst 18 6 ek ojghy|Ed} g % 7 7HAAST e} 18 § H4HALT W38
S g 1 LR LE ouE akE S
189 L0L e vt 1810 33242 7811 HDL S22 78 12 e vt T8 13 FAHG et

SRS X HIEFE MRV SEHRE ofde| 7| B AlEEEE ool oixlE g 21



1. SEi2S A HIERE 4F| wE Mr7aHst

HIEAH D] 79 AR Bifo] TLIASD45)H o= A
7350SD=5.0DA 0] Hlaf 7Asle] frold 202 B I(£10.290,
ROLD, BARES] 9ol AF o] 77.86(SD=8.2NH o=
AP 77.68CD=8.72)3ell Hlel Tha Ekort foldk Aol ok
ATk

3L o dMBEA A, AL Wil = AT foldt A
o7} Qe ACE YeR(416514, X.00D), Rdate] Haatg-
A= ol zfol7t Qe ASE UERGTH(A162.729, PLO0D).

+& 570k AL AlS wo] 29SD=02)" o= AR 37(SD=.02)
Aol H]3)] ZFAasle feldk AolE B 0w (t=10.622, pK00D), &
AU E ARE HFo] 32SD=00H o AFA .36(SD=.04)7 |

HIEAF o] A9 AR Heo] 36SD=0DHo= AR
31CD=02A- mlsf 7Aste] Fogk zolE Ba(£3.292,
K05), FAREY] Aol A Hito] 3B(ED=03)H o= A
3BED=0H frAksle] frolgk 2ol otk ol R
Azt 7o F24.956,K.06)3F AZHAZ93.651, XO0D) 18)a ez
S(R371.716, KO0DAA 25 AALE Folgt 2Jol7} e A
o2 YRt

Fehd WAAAYHA Wsls AuE Ayls EbHe) 2t HE
A+ ER T A A Hro] 6200SD=19.20H02 A
99.80(SD=2L.60)Hell  Hla) Zrasld §o3k AjolE Ko
(24199, X.00D), E5HHIME ARS Hgo] 75.60(5D=20.3D4
o2 APA 95.606SD=24.7D)F el B8] 7Hadle] o3l 2lolS B
TH £6.860, 2<.01).

HIEAH Ate] A$ AF o] 85.006D=0.62H 0= AR
89.80(SD=11.2D) Kol Hla] ZAsld o3t 2jo]E HH (#5580,
KOD, BARTS] A9olle AR Heto] 106.90SD=7.25)H 02 A}
2 107.00SD=6.96) ol Hla) Tha Ekort o3k 2jol= ohs]
oh 3L o]dMEgEA A ARKAE261.389, XKO0DI F5AtE-
(F£107.558, K.00D)lA f-ol3t 2fol7t Qe Ao g Vet

4) ok =22 vigks gis)

Fhd B wnkg wsls Aui Avks <E603 2k HE
ARrEsRTe] A9 AE Wdo]l 8AD=02HoE AR
SUSD=00)-el| Hl3] 7+a3le] o zfolS WO w(£5.976,
KO, &EFPIAE ARE o] BLSD=03FoE AR
BASD=05)3ell wlaf ZAste] frold zjols BYITht=3.354,
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KO05). BIEAA FTe] B4 ALF o] B4SD=023 = AR
85ED=03)el Hlal astel freld AolE: BHa(4.000,
K0B), BAEY A9ole AR Heto] 87(SD=0DF o= Ad
87(SD=02)347k FARst fFelgh Aol opint o] m A
Az}, AZHRA5L, KODT A5A8F-13897, KO0DL B
kgl fold Zol7t Sle Ae® vehtth

2. ZRi2s ¥ HIE REMF0| wWE Haist

B = T=/| &5
o 37] Qo WskE AvE Avks CE D gtk WE

= glﬂ
AT A4S A Bee]l 12460(D=2.6DFH o= AR
143.20(5D=2.39)dol| Hla] 7rAsle] 93k zJolE HPow
(£9.592, X.00D), S5 TAE AL o] 130.006D=418)% .
2 A 138.20D=7.29)4ol| Bla| 7Fasle] S-o)3k xpolE BT
(£3.582, X.05).

HIEARA o] 724 A o] 12640(SD=3.65)H = AR
141.40(SD=3.36) ol wlall 7HAsto] folgk 2folE HGAa(#11.859,
K00D, TAFHEE] 7ol AR Hito] 13840(SD-5.03)3 0%
AbA 139.406SD=.7D el Hlsh Tha ZHAstglont fold Aol=
ot

Tk oW A, AZHAR200420, KO0DH gEARg
(F220.560, KOODNA 571 ol frofdt atol7t e Ho=E
UeRstth

2) Tt oleb| st

HAhE olghy] dshiisls AwE Aik= G 83 Lt HE
AT A AR Wifo] 80406D=152Fo® AR
82.406SD=8.73)l Bl Zhaslt ot frofdk Afol= ofUdaL, &
FHGA A HFo] 79.00SD=3.08)H 2 APH 76.40(SD=4.10)
Mol wial F7FstA ot fFo3k Aol o 3irh

HIEAF Rde] A ARE Wfo] 1.20SD-L10-H o= A
76.406D=9.94)3 1 Blel F7kslA ot frof @ Aol ofUlaL, &
A Aol AR Heto] 80.206D2.283 0% AR
78.60(SD=167)7e] sl ThA wokou frod Aol oStk
ol Az, Fdd ARE 181 FEAgA B olg
7] ditell Felgt Aozt fle A= ekt

3 =Ri2s A HIE REMF0 WE 7t | Het

1) TEE 2h x| AST Higt

EF+EHTY A AR Hito] 15.80SD=L10HoE AR
3300SD=3.46)40] wHla] il feld Aol2 KHYoH
(#11.244, X.00D), +5HTANMT ARS Hito] 21.20D=449)H 2
2 A 27.60SD=7.60)70l wlsh 7Haske] f-2)3 AolE BTk
(#4.080, zX.05).



HEAH Ao o] 16.006D=3.39H o= AMA
30.60(SD=5.55)A0] Hla] 7Ast] folst 2jolE HPI(£6.031,
KOD, BAFES] Aeoll= AR o] 3340D=40H)H o2 A}
Z 3380SD=4.55) ") Hla} Tha 7Hastg o o3k xjol= o}
Uitk

w3l o] R A}, HTHEL077, K053 AJ7H~283.262,
ZKO0D) T3]3 45 A8(18.887, KOODA] BF ZF 423 AST
o folgk o]z} = ASE YeRdth

o
ot
o
_|>:J
o

2) Tk Zh R ALT s}

FeE 7 A ALT HglE AR A R 1003 2t ]
EAH+SATe] Ae Al Hio] 15406D=L1HHoz A
4580(SD=4.82)%ell wlal]l Al foldt zfolE HYoH
(£13.255, ;X.00D), 53R TANT ARS o] 28.005D=5.66)4C
Z A 37.80SD=11.65)%0l Blsh Zraste] fol3k xjo)2 BT
(£3.296, 7X.05).

HIEAH Ate] A$ AZ o] 19406D=25DH o= AR
35.60(SD=1.82)% ol Hls] 7hAasled Foldk AfolE BY3(£20.250,
K00D, BAIRT] Aolle AR Hto] 44.20SD=7.09)H 02 A}
71 44.2068D=7.223 3} AR folgk Atols otk &3 o]
duTEA Avl U681, KO0DT AZKF=145515, X.001)
81 A AL(R51.989, K O00DAA B 7+ 42X ALTel £
& Apol7t e AL Uehsith

4, ESKIE 3t

1) Rlok SZR|AHIE 5|

e FZE2HE WelE AR A= E 1D 2 A
EXFFATO A AR Hdo] 167.406D5.7NHoZ AR
212.006D=8.63)Hell Hlal sl HoFt Aol2 HYoH
(£11.270, X.00D), 53 HAME ARS o] 180.60(5D=11.35)%
o7 AR 215.34(SD=12.65)70l vl 7HAsle] f-2oJ3h Ajols W
HTH £14.127, X.00D).

HIEAF Aol 29 AR Heo| 19240SD=2.889) - o= AR
207.80(SD=5.26) ol Hls 7HAasle] 93k xjo)S B a(£8.804,
KO0D), TAF ] Zfolls AR Hto] 23L60(SD-249DH o=
AR 230.600(SD=24.9DAel| Bl Tha Zrletg ot feldk Ajo)
= RSt

T o] dErEA] As), FHATST3, KODI AZHA225.964,
KO0 T8 AEA(R82.242, K 00X BT EZE2EHE
o frofgk afolr} Qe o2 et

2) ZIEkd | DLEYAHIZ B8}

Ahd DL 2HE Wsls AR Az F 109t
HIEAZ ST 79 ARS Hdo] 87.200D=1176)H o= A}
7 144.40SD=5.32)&¢] H|3| 7ZrAst] fodt 2ol HYow

(£8.875, X.001),

SIS ARE o] 117.80SD=1l.2D)Hog  AMA
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