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Abstract

This study evaluated the effect of multigrain supplementation on exercise-related changes in running time
and glycogen storage capacity of male SD rats engaged in treadmill exercise. Thirty-six 6-week-old rats were
divided into six groups: normal (Nor) fed normal feed, control (Con) fed with 20% normal feed and 80% milled
rice, test group one (GI) fed with multigrain feed I, test group two (GII) fed with multigrain feed II, test group
three (GIII) fed with multigrain feed III, and test group four (GIV) fed with multigrain feed IV. Endurance tests
by treadmill machine were administered after 24 days of multigrain feed supplementation and adaptive training.
Running time was extended and glycogen storage capacity increased in the multigrain-treated group compared
to the non-treated group. Also, the fatigue indicators of inorganic phosphorous, CPK, and lactate concentration
were all reduced in the multigrain feed group compared to the control group after 25 min and/or exhausted
exercise. But there was no difference in GOP, GTP, lactate, or LDH concentrations between the groups. Our
results demonstrated that endurance improved with multigrain feed in rats. Specifically, running time, glycogen
storage capacity, inorganic phosphorous, CPK, and lactate serum concentration increased. Importantly, the im-
provements in endurance brought about in the GII group fed with waxy barley was the greatest among the
experimental groups.
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Table 1. Contents of multigrain feed
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Specific—pathogen free(SPF) e 2] 653 male Spra-
gue-Dawley rats 3678+ 31015(73 7], =) 2 HE
THste 4B E“X}"“H”L?ﬂ:ﬁ’ﬁ_ H 435 =AM
A A 159 T =3} AT & AP ARSI A
717t & £ 5+ 23+£1°C, % 50+5%, 42 60 phone ©] 3},
ZHY A7 08-00~20-00(1?—-_] 12A17h), 2% 150~300 Lux,
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& 5]

O

FEAFEH AL A} &7 H%
3 5 A tH(Approval No. WKU 10-012).
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A8 AL BT WNor, 8324 0]), 2w (Con, Y12
o] 20% + W w] 80%), Gl(multigrain feed 1), GII(multigrain
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IV)E Table 13 Zo] £838F4 2™, branched chain amino
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d = lactate, creatine phosphokinase(CPK), glutamic
oxaloacetic transaminase(GOT), 7 —glutamic pyruvic tran-

Multigrain feed I (GI) Multigrain feed II (GII)

Multigrain feed III (GIII) Multigrain feed IV (GIV)

Concentra- Concentra— Concentra- Concentra-
Contents tion (%) Contents tion (%) Contents tion (%) Contents tion (%)
Normal feed 20 Normal feed 20 Normal feed 20 Normal feed 20
Wheat 56 Waxy barley 56 Giant embryonic rice 56 Waxy barley 20
Yellow soybean 8 Yellow soybean 8 Yellow soybean 8 Brown rice 20
Peanut 8 Peanut 8 Peanut 8 Millet 16
Wheat germ 8 Corn germ 8 Wheat germ 8 Yellow soybean 8
Peanut 8

Wheat germ 8
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Table 2. Concentration of branched chain amino acid (BCAA)
BCAA (mg)/100 g sample

Groups Leucine Isoleucine Valine Total
Control 512.8 230.4 222.4 965.6
GI 464.8 2735 330.2 1068.5
GII 830.4 397.8 5275 1755.8
GIII 465.4 273.8 330.6 1069.7
GIV 584.1 314.0 394.4 12925
saminase(GPT), inorganic phosphorus 52 Z4stgth
AL 452 B A $ERE AW F Rl A
AP P} 557 25 minel LERFE AW F ohA
Bojgud N Adstel FHe BT FHRAL

Hitachi: 7150 automatic analyzer(Hitachi Co, Tokyo, Ja—
pan)S ©]-§3ted SA3sIATH
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AR Ak dARE T AF S Lo glycogen as-
say kit(BioVision, San Francisco, CA, USA)ZS o] &3}
ELSA ReaderE ©]£3t4 570 nm 3o A =43t

LDHS} lactate &H2F 53

% W lactate dehydrogenase(LDH)$} lactate?] §HaF2
%2 100 mg< cold assay buffers 37}t homogeni-
zation 3}t 4°C, 10,000 < goll A 15 min YA &
M-S H& LDH quantatification assay kit(BioVision)2}
lactate assay kit II(BioVision)S ©]&3}] ELSA ReaderZ
o]&3+ 450 nm FFlA SHsA T

SHAzZ

Adde OF 7 794 #82 One-way ANOVA
Duncan A} 734 Hla S *E‘A]SM p<0.05°—£ o Fojgt A
o2 FAIGTHSPSS V12, New York, NY, USA).
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Table 3. Effects of multigrain feed on food intake and water
intake in endurance model

Groups  Water intake (mL/day) Food intake (g/day)
Normal 51.98+8.32 25.10+1.86
Control 37.48+8.46 19.35+2.61
GI 36.60£6.17 22.05+1.53
GII 37.18+£6.97 19.60£2.67
GIII 39.10£5.81 20.68+£2.50
GIV 40.00£5.09 18.15+3.11

Data are mean+SE values (n=6).
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Fig. 1. Effects of multigrain feed on body weight for 4 weeks
in endurance model. Data are means+SE (n=6).
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Fig. 2. Effects of multigrain feed on exhausted time of run-
ning in endurance model. Data are means+SE (n=6). Bars with
different letters are significantly different (p<0.05).
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Fig. 3. Effects of multigrain feed on absolute of inorganic
phosphorous (A) and inorganic phosphorous per exercise time
at the exhausted exercise (B) in endurance model. Data are
means+SE (n=6). Bars with different letters are significantly dif-
ferent (p<0.05).
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Fig. 4. Effects of multigrain feed on absolute of creatine
phosphokinase (CPK) (A) and creatine phosphokinase per ex-
ercise time at the exhausted exercise (B) in endurance model.
Data are means+SE (n=6). Bars with different letters are sig-
nificantly different (p<0.05).
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Table 4. Effects of multigrain feed on GOP and GTP intake in endurance model

25 min exercise

Exhausted exercise

Exhausted exercise/min

Gropus GOP (IU/L)
Normal 82.83+5.79 136.17+16.24 2.99+0.28
Control 95.67+10.90 97.33+12.55 2.33+0.32
Gl 91.33+9.78 126.33+30.85 3.38+0.78
GII 100.33+9.88 123.83+9.36 2.03+0.42
GIII 76.67+3.00 11867+11.05 2.42+0.64
GIV 82.83+5.02 118.17+12.28 2.05+0.26
GTP (IU/L)
Normal 37.67+1.78 48.33+4.76 153+0.36
Control 44.83+4.65 44.33+8.31 1.96+0.83
Gl 49.67+4.55 53.33+4.61 2.08+0.41
GII 57.17+4.54 59.00+6.32 1.27+0.32
GII 46,50+ 1.43 52.33+3.61 1.17+0.21
GIV 60.67+5.66 61.67+7.40 1.46+0.35

Data are mean+SE values (n=6).
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Fig. 5. Effects of multigrain feed on absolute of lactate (A)

and lactate per exercise time at the exhausted exercise (B)
in endurance model. Data are means+SE (n=6). Bars with dif-
ferent letters are significantly different (p<0.05).
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Table 5. Effects of multigrain feed on lactate and lactate de-
hydrogenase (LDH) in endurance model

Lactate (nmol) LDH (nmol)
Normal 382.79+32.74 45.46+6.97
Control 416.00£35.70 30.99+6.13
GI 331.85£28.24 41.85£4.91
GII 402.63+33.86 40.88+4.61
GIIT 350.75+£28.99 38.49+2.83
GIV 505.08 £43.35 34.02+2.51

Data are mean+SE values (n=6).
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Fig. 6. Effects of multigrain feed on glycogen in endurance
model. Data are means =SE (n=6). Bars with different letters are
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significantly different (p<0.05).
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