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Abstract

To develop a functional drink using abalone, two abalone composites (APM-1, APM-2) were prepared by mixing
the abalone and natural plants (Lycii fructus and Rubus coreanus Miq.). Their antioxidant and anti-fatigue effects
were evaluated using rats running on a treadmill after 4 weeks supplementation of the abalone composites. Experimental
groups were divided into four groups including normal (non-exercised group), control (exercised group), one dose
per day (EAPM-1), and three doses per day (EAPM-2) with exercise by running. Antioxidant activities, and total
phenols and flavonoids contents of APM-2 were significantly higher than those of APM-1 (p<0.05). Total lipid
content in serum of EAPM-2 was significantly lower than that of control group (p<0.05). Lactate dehydrogenase
activity and blood urea nitrogen content of EAPM-1 and EAPM-2 groups were significantly lower than that of
control group. There were no significant difference in aspartate aminotransferase activity among control, EAPM-1
and EAPM-2 groups. In the meanwhile, alanine aminotransferase and alkaline phosphatase activities were significantly
lower than that of control group. In serum and liver tissues of EAPM-1 and EAPM-2 groups, lipid peroxide contents
significantly decreased compared to control group. DPPH radical scavenging activities in liver tissues of EAPM-1
and EAPM-2 groups were significantly higher than those of control group. Therefore, abalone composites were
effective for the alleviation of oxidative stress caused by treadmill running, which was dependent on antioxidant

activity and phenolic compounds content.
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Table 1. Antioxidant activities, total phenol and flavonoids
contents in the abalone composites

APM-1" APM-2Y
DPPH radical scavenging (%) 24161351 4630+0.46°
ABTS radical scavenging (%) 60.0548.80 87.37+7.05°
FRAP assay (1M)” 6208+12.60 144484539
Total phenol content *
(caffeic acid eq. mg/day diet) 110002 3292005
Flavonoid content 0.3240.00 0.97:001"

(quercetin eq. mgfday diet)

APM 1: once fed amount per day from the composite of abalone and natural plants.
APM2 three times fed amount of APM-I.

Equwalem content of FeSO4 7H,0.

“This superscripts are significantly different between the different samples by Student
t-test at p<0.05.
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Table 2. Changes of the body weight, food intake and food efficiency ratio in the rats supplemented abalone composites

Groupsl) Normal Control EAPM-1 EAPM-2
Final body weight () 275.67:9.4" 281.00£14.09 283331821 280.33£19.05
Food intake (g/day) 19.53+1.01° 19.810.83° 18.14+027 20.774025°
Total body weight gain (g4 weeks) 203.17+8.35" 208.33+10.09 210.67+19.41 204.33+19.78
FER? (%) 35.9742.68" 3630+1.77° 4003348 3394354

"Normal, non exercised group; Control, exercised group by running on the treadmill; EAPM-1, exercised group by rumning and APM-1 supplementation; EAPM-2, exercised

group by running and APM-2 supplementation.
Values are meantSD (n=6).

Values in a column sharing the same superscript letter are not significantly different at p<0.05.

“Not significant.

FER (food efficiency ratio) = total body weight gain (g/4 weeks)/food intake (g/4 weeks)x100.
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Table 3. The weight of organs and body fat in the rats
supplemented abalone composites

(/100 g bw.)
Groups” Normal Control EAPM-1 EAPM-2
Liver  3.06:031™Y 2924018 2.94:021 2.89:0.38
Heart  040:004% 0382002 0.39:0.03 0.39£0.03
Kidney ~ 085:0.02  0.840.06 0.8140.04 0.85:0.07
Spleen  027+0.2°  027+0.02 0.26+0.01 0274002
Tesis  1.09:0.19%  1.1420.07 1.140.05 1.1440.09

"Normal, non exercised group; Control, exercised group by running on the treadmill,
EAPM-1, exercised group by running and APM-1 supplementation; EAPM-2,
exercised group by running and APM-2 supplementation.

Values are meantSD (n=6).

Not significant,
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Table 4. Lipid profiles in serum of the rats supplemented abalone composites

Groups” Normal Control EAPM-1 EAPM-2
Total lipid (mg/dL) 330.13+26.817 311.88+46.90™ 268.64+26.81" 233.09+19.18"
Total cholesterol (mg/dL) 7563157 75.652.92 75.1243.43 75.4143.48
Triglyceride (mg/dL) 38.602.04" 37494275 35.65+4.60 34.49+3.04
HDL-C (mg/dL) 26.170.89" 27.86£1.57 26924101 27.9742.19
LDL-C (mg/dL) 41.74+1.98"® 38.7943.15 41.0842.92 39.54+3.22
CRF 2.89+0.12° 272+0.10° 2.79+0,05° 2.67+0.16"

"Normal, non exercised group; Control, exercised group by running on the treadmill; EAPM-1, exercised group by running and APM-1 supplementation; EAPM-2, exercised

group by running and APM-2 supplementation.
Values are meantSD (n=6).

Values in a column sharing the same superscript letter are not significantly different at p<0.05.

MNot significant.
ICRF (cardiac risk factor)=total cholesterol/HDL-cholesterol.
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Table 5. LDH, creatine and BUN contents in serum of the rats supplemented abalone composites
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Groups” Normal Control EAPM-1 EAPM-2
LDH (U/L) 1817.75+527.69™ 2414.75+426.34° 1680.25+139.76™ 1166.75138.89"
Creatine (mg/dL) 033+005™ 0.40:0.00 0.38£0.05 0.35:0.06
BUN (mg/dL) 18.53:2.13° 2234373 17.98+0.99" 15.4520.93"

"Normal, non exercised group; Control, exercised group by running on the treadmill; EAPM-1, exercised group by rumning and APM-1 supplementation; EAPM-2, exercised

group by running and APM-2 supplementation.
Values are meantSD (n=6).

"Values in a column sharing the same superscript letter are not significantly different at p<0.05.

MNot significant.

Table 6. AST, ALT and ALP activities in serum of the rats supplemented abalone composites

Groups” Normal Control EAPM-1 EAPM-2
AST (Karmen unit/mL) 65.25+3.59" 86.003.92" 75.75£13.25" 83.25£5.56"
ALT (Karmen unit/mL) 530£042" 5.98:021° 4.93£0.79" 400£041°
ALP (K-A unit/mL) 570.75+58.06" 691.50£107.65" 514.25+55.37" 47175:6021°

"Normal, non exercised group; Control, exercised group by running on the treadmill; EAPM-1, exercised group by running and APM-1 supplementation; EAPM-2, exercised

group by running and APM-2 supplementation.
Values are meanSD (n=6).

“Values in a column sharing the same superscript letter are not significantly different at p<0.05.
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Table 7. TBARS content and DPPH radical scavenging activity in serum and liver tissue of the rats supplemented abalone composites

Groups” Normal EAPM-1 EAPM-2
TBARS content
Serum (mmol/mL) 61.04+11.18" 73.88+4.28" 61.16+4.1 58.44+2.06'
Liver (mmolfg) 259.56+51.59™ 314.37+55.96" 222.52+41.39" 28141+18.56"
DPPH radical scavenging activity (%)
Serum 90.82+1.52" 87.3145.14 87.32+1.12 90.30+0.62
Liver 83.83+3.16" 80.904.04° 88.59+1.21° 85.80+0.89™

"Normal, non exercised group; Control, exercised group by running on the treadmill, EAPM-1, exercised group by running and APM-1 supplementation, EAPM-2, exercised

group by running and APM-2 supplementatlon
Values are meantSD (n=6).

Values in a column sharing the same superscript letter are not significantly different at p<0.05.

“Not significant.
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Antioxidant and anti-fatigue effects of abalone (Haliotis discus hannai) composites containing natural plants
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