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Abstract  Crassostrea gigas were fermented using L. brevis BJ20 to prepare fermented oyster
extract (FO). The participants of this study were randomly assigned to FO and placebo (CON)
groups. The FO group was given 1.0 g of FO supplementation and the CON group was given
sucrose each day for eight weeks. The effects of FO supplementation on body composition, muscula
r strength, and blood factors associated with muscle growth were assessed. The FO supplement
was enriched with arginine (6,183.3 mg), phenylalanine (217.9 mg), leucine (122.6 mg), isoleucine
(59.8 mg), valine (16.4 mg), and y-amino butyric acid (GABA, 1,053.7 mg). The total fat was
significantly decreased in the FO group compared with the CON group (p < 0.05). 60D/S Ext.T/Wo
rk and 60D/S Flex.T/Work concomitantly with 60D/S Flex.PeakTQ/BW were significantly increase
d by FO treatment compared to CON group (p < 0.05). However, posture stability was not significa
ntly different between the groups. The levels of angiotensin-converting enzyme were significantly
decreased within the FO group (p < 0.05). The FO group showed significantly decreased levels
of tumor necrosis factor-o. and increased levels of human growth hormone compared with the
CON group (p < 0.01). The levels of insulin-like growth factor-1 increased (p < 0.01) in the
FO group while that of creatine kinase and triglyceride decreased significantly compared with
the CON group (p < 0.05). These results demonstrated that FO supplementation is effective in
preventing sarcopenic obesity and maintaining and strengthening muscular function in elderly wom
en. Hence, FO supplements can be used as functional ingredients for these benefits.
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Lactobacillus brevis BJ20(Accession No. KCTC 11
377BP)#} Lactobacillus plantarum BJ21(KCTC18911
P)& E(121C, 15 min)$t seed Bl X|(yeast extract
3%, glucose 1%, monosodium glutamate 1%, water 9
5%)°ll A E3ske] M F37C, 24h)3HATh W ¥E seed
H 2] 10%(v/v)E &) A (yeast extract 2%, glucose
2%, L-glutamic acid 5%, hyrolyzed oyster extract 50%,
water 41%)°ll HE3}aL 37Coll A 48417 L E A
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Table 1. Free amino acid contents of fermented
oyster extract

Free amino acids Contents (mg/100g)
aspartic acid 68.748
threonine 54.149
serine 62.806
glutamic acid 12.945
glycine 58.401
alanine 39.565
cystine 79.970
valine 16.471
methionine 40.969
Isoleucine 59.871
leucine 122.650
tyrosine 49.253
phenylalanine 217.932
lysine 71.665
histidine 17.959

arginine 6,183.396
proline 36.174
hydroxy proline 0.247
a-amino-n-butyric acid 12.471
anserine 37.226
citruline 221.476
ethanol amine 3.393
hydroxylysine 0.739
ornithine 0.955
phosphoserine 16.490
taurine 87.558
B-alanine 8.352
B-amino isobutyric acid 5.766
y-amino-n-butyric acid 1,053.724

y-amino-n-butyric acid(GABA)7} FO 100g %
1,053.7 mge] L Hrobu| =4kl arginine (6,183.3
mg), phenylalanine (217.9 mg)3®} BCAA(branched
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Table 2. Characteristics of subjects

Group CON FO
age (yr) 59.6+5.2 59.4+5.4
height (m) 1.54+0.05 1.54+0.07
BMI (kg/m?) 22.9+2.1 23.6+3.2
weight (kg) 54.45+5.14 55.65+4.83

Values are mean+SD
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Table 3. Characteristics of the treated diets

Group FO CON
Daily intake FO 1g Sucrose 1g/day
Contents/capsule FO 500 mg  Sucrose 500 mg
Dosage 2 capsules/day 2 capsules/day
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Table 4. Changes in body composition

Variable Goup Pre Post t F
Total
FO 34.57£3.00 34.99+2.81 -1.143
Lean
2.445
mass
CON 34.44+2.91 34.11£2.87 1.016
(kg)
Total FO 34.55+3.16 33.26+2.89 2.560%

Fat 5.826x
(kg)  CON 34.26£2.75 34.3142.39 -.153

Comparison between pre and post test in the group,
time and group between time. (*p<.05)
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Table 5. Change in muscular strengths on electromyogram(Biodex, EMG)

Variable Group Pre Post t F
60 deg/sec FO 381.22+96.62 420.36+61.75 -2.016
Ext.T/Work CON 351.50+69.54 349.14+69.52 317 >0
60 deg/sec FO 166.37+72.19 205.86+55.05 -3.389**
Flex.T/Work CON 154.01+£59.43 163.26+53.56 -1.241 0003
60 deg/sec FO 154.894+31.39 157.29+£22.44 -.488
Ext.PeakTQ/BW(%) CON 150.96+17.56 149.77+19.22 402 7
60deg/sec FO 63.28+20.62 72.41+11.88 -2.029
Flex.PeakTQ/BW(%) CON 61.12+11.41 62.05+13.00 -.338 o087

Comparison between pre and post test in the group, time and group between time. (*p<.05, **p<.01,)
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Table 6. Posture stability

Variable ~ Group Pre Post t F

Closed FO  90.1243.64 88.62+3.54 1.557 9
eyes CON 90.54+3.95 88.18+3.42 2.091
Open  FO  92.10£2.46 92.00+£3.59 085 199
eyes CON 90.36+2.61 91.00£2.09 -1000

Comparison between pre and post test in the group,
time and group between time.

7Nt B3P A A (Eyes open stability score)= FO
43 F AAT 0, A DelA FAHCE FolB
ol S MolA L kglth. ol 2A FOe] AAE 717

N

Ao BeEd

4 BE TME AR R 22 XE
FOE 857 A3 & 938x9 & A% 4 AR M= table 73 2T
Talbe 7. Changes of hematologic characteristics
Variable Group Pre Post t F
FO 40.13+16.34 35.27+ 12.80 2.413%*
ACE(U/L) 135
CON 52.34+£19.30 43.61+19.45 2.322
FO 20.8243.00 21.7842.85 -.815
BDNF(ng/mL) 2.588
CON 20.26+7.16 20.19+2.93 2.373
FO 1.45+.92 1.49+1.07 -.355
IL-6(pg/mL) 112
CON 1.16+.60 1.16+.59 .005
FO 1.05+.19 .89+.14 2.241
TNF-a(pg/mL) 8.593 **
CON 1.16£.26 1.15+.14 .119
FO 75+.54 1.19+1.13 -.932
HGH(ng/mL) 9.213%x
CON 58+.37 38+.33 918
FO 112.14+£31.62 141.88+36.73 -3.700%* *
IGF(ng/mL) 1.468
CON 114.72+19.13 130.424+31.20 -2.364
FO 18.66+2.50 21.11+4.19 -1.976
AST(w/L) 086
CON 22.634+3.50 23.63+2.37 -1.158
FO 12.224+4.84 10.55+1.50 1.250
ALT(u/L) 1.441
CON 16.27+8.84 13.00+3.89 1.514
FO 117.10+£74.63 87.00+48.71 3.026*
CK(u/L) 8.066*
CON 95.54+27.90 98.81+£32.00 -451
FO 88.00+5.19 87.55+£5.91 247
Glucose(mg/dL) 3.641
CON 88.72+32.00 92.63+5.97 -1.467
FO 94.55+25.79 83.77£23.98 1.121
TG(mg/dL) 4,614+
CON 115.00+£22.41 117.00+£23.86 -254

81
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FO 118.30+37.10 120.80428.39 -440
LDL(mg/dL) 419
CON 110.09+24.95 119.27+17.67 2.018
FO 48.44+8.74 48.22+7.90 085
HDL(mg/dL) 950
CON 53.44+7.74 53.8849.42 ~.144

Comparison between pre and post test in the group, time and group between time. (¥p<.05, **p<.01, ***p<.001.)
ACE, aniotensin converting enzyme; BDNF, Brain-derived neurotrophic factor; IL-6, Interleukin 6; TNF-a, Tumor
necrosis factor; HGH, Human Growth Hormone; IGF, Insulin like growth factor; ALT, Alanine aminotranferease;
AST, aspartate aminotransferase; CK, Creatine kinase; TG, Triglyceride; LDL, Low density lipoprotein, HDL,

High density lipoprotein
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