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The purpose of this study was to analyze the effects of aerobic exercise and black garlic intake on
blood lipids, lipid peroxidation and BAP in rats. The subjects for the study were 25 male
Sprague-Dawley rats composed of the control group (CG, n=6), exercise group (EG, n=6), which
trained for 4 weeks (30-60 min/day, speed at 15 m/min), black garlic intake group (BGG, n=7), and
exercise with black garlic intake group (EBGG, n=6). Blood lipids, lipid peroxidation, and BAP were
measured in all the subjects after the end of the 4 week treadmill exercise period. The findings of
this study were as follows; TC and TG were significantly lower in the EBGG compared to other
groups, while there were no significant findings for HDL-C and LDL-C levels. TBARS was sig-
nificantly lower in the EBGG compared to the CG, and the BAP from the EBGG and EG were sig-
nificantly higher than in the CG and BGG after 4 weeks of treadmill exercise. Therefore, aerobic ex-
ercise with black garlic intake was effective in improving TC, TG, TBARS, and BAP. Consequently,
aerobic exercise with black garlic intake will be effective for activating antioxidant defenses and de-

creasing cardiovascular diseases.
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N 2 <20t FAS WO R FHE $5H AR +5& A
AT FAE EF60% VOmax)l A A Azpasll 7ha 89
THHY L5 F FUZEHETO) 2 F8AIG) % o mj[33], A7 ¥ 200) S thAO R VO,max 40%, 70%,
& vEn AUy 2y 2HEQLDL-OE FAAIE  100%2 5 A7 A 100% VOmaxZ SE3 1EA 2

HhE, e g 2 2 Z2HDL-O)E F7HAA 3 Y 317 2EH 27t F718le] DNAS A A TH11].
A Fel 38H adE pAe ALY AP E F£3) 8 = AgAQ Hol7|HE BH A S4NLE
AZITH19]. 3 871, 287], 9 2 AAA 59 ita T3 A F Ae AAG datst A4S BREaL Sl ofe
59 T A FAHE A, EZEL ) 4o o 2 S ksl ano] FRoE FAbgE gold] HES Fste
nEZ=ol U A o] &0 FAste &4 4T TUE superoxide dismutase (SOD), H4+8} 448 3 A g
SaM AR TdF ol&TEE T, TC, TG % Al7]E catalase (CAT), H4tel44E B2 ST G490
LDL-CE #4A17]3, HDL-CE S7HAA A83 A3k o glutathion Peroxidase (GPx) 5°] 1.7 [25], 20t dukeAd
W g A5 B8-S FUH6,23,34] o FAkA EFolU AV FAALG Edolds & BF
TEF2 1 Fejol wat Ao Tk S wA=H, VOimax®] 70%HTH e 9% BE s Ao] 481H &4
HAolal AA L5 T o] EAAS A = HA3 A oH[10], dFE R 47709 EFEY
Al713L, 8] 7] (free radical) 2 Q13 &4 FAAI7H, #H 9 +F0] ditel a4 A4S 5o e aAE SUAAG

7 AEE Z7HAA UAE Q86 AT 1B e Fe [20].

A7 TS S7HA 288 &S ST wet &5 oJFE TH AR &S FisA Y 243 E T AR
A ZEHZ Al 433 XA 9} 4bs AT #3074 FE A 2EHAE Wolste] 83 23 o ¢ W
Fohs A oA Zge F] FUA ZAE Ho] &4 715 43 Al71ed, A2de 5 A AAAE vt
g 4 oth24,35]. 3 BFAQ] S5 AAY HAY 2E =0] 715 3L Sith 53] Srkse Avbs R Y saponino)
d2E 7k e, AFdRNsE FEAIZITH13] of 2 7} U] FFHo] glo} MR35, a9 Wy
FAL FEI Adtste] ddE A7 EE FAHA o of 1, ajoend FIAET % HPH, FH2HE A3}l
=80 53, AW AEZ B9 vlS dAete 537} 9o
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T AHEE dYFES AF4FE Sprague

Dawley (SD)Al 571 317 24 AL cagedl 2v}e] ¥ AF5-a}gl

o, AMgA Y LR 220+10C, G EE 50410%2 2
HEF7] = 12407 A4 02 fAgk 15U A

FntedAe Soeded $Esreies e
F 53 &5 30% A CAY 100% ks 286 g/kgdl
s 74 F9 A7 LH27], 150 A AT SHs
of 7k AFol st vk FAFS sz B9 T
BE A e 2EH2E T a7 st BRI TS
TG =5 TEFA ARG

2 A7 Fd e 179 A 15 m/min £E2 3023
E# =9 (Projog EJ36GLE, Korea Hi-Tech)& AM&-3}e] 28
Fde vhgon, 1730E 15 m/min®) £5(2F VOmax
55%)% 30 &&= Al OH, 158 &5 F 589 FANLES
Fof Ak 2~4F A & 60% T S5 Ao, 308
T F 589 FAARE Fo a9lal, EdEEe At
0%% A&sto] 453, F 53] A&t em[32], +& 221

L ] =
o A% F 124709 2EAY Fol AANA 2z o
A% g BRE Ajse] BRogEUoLRy 10 mE

EDTA- K,

o] 3,000 rppmo. 2 1083 YAEEE
o a3, ERAy, 719 25
A

;‘(_j.—a}-jl/
1 7.
dPsES F B E e s wos 24 e, Table 2. Composition of experimental diets
5 A 7 S (control group, CG, n=6), &% H(exercise group, Ingredient o/ke
EG, n=6), v}= 3 T(black garlic group, BGG, n=7), 12| 1 Corn Starch 2075
+% Zvts 3 D(exercise with black garlic group, EBGG, Casein 20.00
n=6)2.2 ®7{F3 A3 Dextrinized Cornstarch 13.20
Sucrose 10.00
AlO|=A T SEu Alphacel 5.00
AR B AAE DA E ALEstel, BATY, £F pineral Miture o
A, S 2 eESrEdd 25 %l%]@-ir]ﬂ;g'%k(l L-Cystine 0.30
e 20 g/day) S 7IE R AHAGEES s, B FE Choline bitartrate 0.25
3 AHT & AEE FFIY o, B AFoA AFEE Tert-Butyl hydroquinone 0.0014
A2 o] JES Table 13 2t} Soybean oil 7.00
Table 1. Treadmill exercise program
Week Time Intensity Frequency
1 wk 30 min Grade 0% 30 min exercise, 5 times/wk
2 wk 60 min b ;mm
3 wk 60 min . 60 min exercise, 5 times/wk
(treadmill)

4 wk 60 min
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TPF Ao EFeD AAF)ole o F98 349
o FHES FEALS T3 10 19 BFS F49 B2
E4o E8ata dF &of EXlste Fitst EHo] AtsEA
S qAA e TEE #He AHE) S48

AE A2
ALE = SPSS Ver 18.0 57 packageE ©]83t4, 7t HQIE
ol B 2 FFAAE AHEF § JEI one-way ANOVA
Z AAEYL, AAEHZS Scheffe WS o] 838100
JEFEL =0.052 HAsAct
2 Jj|.

A3 3 2 2 2HS(T0),

%gﬂz\_ ]i (HDL C) ol xﬂuh:

A gkl 22 2HZ(LDL-C)Y W3 Table 33 21}, % 29
o 2]

2HEL EEZvHEHR(EBGG)0] +EHHEG)H FAIF
THCG)ol W} FoJetAl YAl Wb (p<0.001), T/ A
TES TR eEHTo] FAD vls) frojaiA v

Al Wb o U (p<0.001), HDL-CS} LDL-CE 2E FH o)A
FAACE fFog ZFol7h vEbHA g3kt

5 % TBARSY] W3l
Table 49} 2t} TBARSE &&357h= 3 ©(19.24£7.77 nmol/
ml)o] 543 e(45.73+14.01 nmol/ml)o] Hl&} F2J8}A wEA
UHERE T (<0.05).

=~

Table 3. Changes in blood lipids after 4-week treadmill exercise

Variable CG (n=6) EG (n=6) BGG (n=7) EBGG (n=6) F-value Scheffe
TC (mg/dl) 83.50+14.75 71.16£8.51 68.71+9.89 52.67+7.28 8787 EGG<CGEG
TG (mg/dl) 97.83+28.28 61.17+15.05 775741659 49.83+6.73 7862"  EGEGG<CG
HDL-C (mg/dl) 20.93+5.55 19.93+7.77 18.91+7.80 9.53+5.11 3.682 NS
LDL-C (mg/dl) 43.0046.51 39.00+11.15 34.29+4.78 33.17+10.15 2511 NS

w5 10,001

TC: total cholesterol, TG: triglyceride, HDL-C: high-density lipoprotein cholesterol, LDL-C: low-density lipoprotein cholesterol
CG: control group, EG: aerobic exercise group, BGG: black garlic intake group, EBGG: exercise with black garlic intake group

Table 4. Changes in TBARS after 4-week treadmill exercise

Variable CG (n=6) EG (n=6)

BGG (n=7)

EBGG (n=6) F-value Scheffe

TBARS (nmol/ml)  4573+1401  36.75+18.82

40.45+11.22

19.24+7.77 4,400 EGG<CG

* p<0.05
TBARS: thiobarbituric acid reactive substance

CG: control group, EG: aerobic exercise group, BGG: black garlic intake group, EBGG: exercise with black garlic intake group
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Table 5. Changes in BAP after 4-week treadmill exercise

Variable CG (n=6) EG (n=6) BGG (n=7) EBGG (n=6) F-value Scheffe
BAP e CG<EG,
+240. .33£637. 14£232. D0£747. .
(umol) 7234.50+240.53  8629.83+687.38 8178.14+232.17  9673.50+747.14 22499 EG, BGG<EBGG
% p<0.001

BAP: biological antioxidative potential

CG: control group, EG: aerobic exercise group, BGG: black garlic intake group, EBGG: exercise with black garlic intake group

15 4% % BAPY wsE
nH= 7 ©(9673.50+747.14 pmol)
%(8629+687.38 mol) 3 3 uhs 7 Th(8178+232.17

umol) 1 18] FofstAl =A Vet o (p<0.001), +5H T
¥ Zos A —3— Exﬂ%ﬂﬂ(mzl 50+240.53 Lmol)l H] 8|4
fFelstA A YebEh(p<0.001).
WL~
THEQ Fite S5 B Y G485 Tl YA
TH A8 AEYAE Wolsty dUALBE FTMIA &
F A AAZAF W97 B, e 89, 4
oA 29, o g ue 59 99 acs STzl A2l
© e oy} ks AE 2435 A g e HEA
Fol 9715 91 et 53] vhsd oY HANF F
A 2% wa 9t 4F F shbolnd] BHEolE poly-
phenols, flavonoids 2 &4+3} vitamin©] 5o lof 4t
3t 540 A E AL TS A, A2 H4tste)

LDL-Ce] AbslE WrA|ste] QIA|E 4tsl2 2EY 22 HE B
S FE 7Ies st FAA AR AT Gis aA
o gAsto] AAEHI vH14].

B AP 47709 FAA S50 Srks Y F 255
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A& A7 TCS TG7} 438 L[15,16], PHs 52 8-12F 7}
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@ AW BAABAA BT felaA ade] £57
3449 9%

lipoprotein lipase activity (LPLA)
7k &3 8ks] o] AN Sli—rEi dlq#] Fdol AAA =1L hep-
atic triglyceride lipase activity (HTGLA)] A3t2 13| ztol
A TG A Eo| YolA Rz @F TG 0] YolAA €.
ol 71 &Fel o) wAlel FEH o TtElEE
o 2300 S74 S, AEEEGHE TR ¥

H7} Z7beta olgd Eu 434 "o A= LPLAV}
g2t Hol ezt Xgd ueh Agez F A
} FUEY9] 2HEE &5 WogRH JquA ¢
< 758t she LPLAS U 2/d8F A2 Wt oy} 7t
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