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Abstract

This study was conducted to isolate strain for the preparation of fermented antler (Cervus cornu parvum)
and evaluate its physiological activities. The growth degrees of twenty-one samples from Bacillus sp.,
Lactobacillius sp. and mushroom strain on antler extract agar were evaluated in this study, and Bacillus subtilis
KH-15, SCB-3, Cordyceps militaris, Phellinus linteus, Inonotus obliquus 26136, and Inonotus obliquus 26147
were selected. The fermented antler extract by C. militaris had relatively higher contents of total sugar (1619.3
ug/mL), uronic acid (302.0 ug/mL), sulfated-glycosaminoglycan (S-GAGs) (119.9 ug/mL) and sialic acid (21.6
ug/mL) than any other extracts. The anti-complementary activities of all fermented antler extracts were higher
than non-fermented antler extract, and among these samples, fermented antler extract by C. militaris showed
the highest anti-complementary activity (inhibition of 50% total complement hemolysis, ITCHsp; 50.1% at 1,000
ng/mL). The ability of fermented antler extract by B. subtilis KH-15 to scavenge 2,2-azino-bis-(3-ethylbenzo-
thiazoline-6-sulfonic acid) (ABTS) radical (ICso; 4.97 mg/mlL) was significantly the highest (p<0.05), whereas
the extract from I obliquus exerted significantly (p<0.05) high 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical
scavenging activity (ICsp; 16.98 mg/mL) among all samples. The results of this study suggest that physiological
effects including immuno-modulating and antioxidant activities of the antler may be increased through
fermentation process.
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Table 1. Growth degree of strain on antler extract agar

Bacillus sp. Growth Lactobacillus sp. Growth
Strain 8 + L. plantrum -
Strain 9 + L. mesenterioides —
Strain 13 + L pilosus -
Strain KH-15 — L delbrucki -
Strain SCB-3 + Mushroom strain Growth
Stra%n pl1-3 - Cordyceps militaris +
Stra%n 1-1 - Corcyceps sinensis +
Strain m3-1 + Phellinus linteus +
Strain m3-2 + Inonotus obliquus 26147 +
Strain m3-3 — Inonotus obliquus 26136 +
Strain m3-4 — Lentinus edodos +
-+ positive, —: negative.

Table 2. Growth degree of strain on antler powder agar

Bacillus sp. Growth Mushroom strain Growth
Strain 8 — Cordyceps militaris o+
Strain 9 — Corcyceps sinensis e
Strain 13 — Phellinus linteus ++ or +
Strain KH-15 + Inonotus obliquus 26147 e+
Strain SCB-3 + Inonotus obliquus 26136 e+
Strain m3-1 — Lentinus edodos +++ or ++
Strain m3-2 —

agaro| Al 2 k@ i ¥-29) Bacillus sp.= A9 %
E3H o m, o]F strain KH-159} SCB-32 “8% % agar
oA okt AEte EHS BRSPS 2R B subtilis KH-159
SCB-3#FZ Bacillus sp.5oX & ¥a 452 443
Fom, WA dAAY WSAHAEE Cordyeeps militaris>
Cordyceps sinensis> Inonotus obliquus 26136> Inonotus
obliquus 26147> Lentinus edodes> Phellinus linteus $=9|
AT} Inonotus obliquus WA= B A Ho 2 FHilo] 5
o oy TAMA ] Hmr) v Holn

o]z HlmA FFo] & o]FolHY C. sinensise QA
AFSE FEE F v FFoBE ATt wEtA
B. subtilis KH-15, SCB-3% WA FAMISl Cordyceps
militaris, Phellinus linteus, Inonotus obliquus 26136,
Inonotus obliquus 26147 2z} A3t )

w21 B. subtilis KH-15, SCB-33 M4l &
AWAIRD Cordyceps militaris, Phellinus linteus, Inonotus

Fig. 1. Photogram of strain growth
in isolated medium (antler extract
agar or antler powder agar).
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Table 3. Dry weight, total sugar, uronic acid, S-GAG, and sialic acid content of the fermented antler

Sample Dry weight Total sugar Uronic acid S-GAG Sialic acid
(mg/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
Non-fermented control 61.55 588.3+39.3" 211.1+23.1° 91.1+6.2° 79+0.3"
Bacillus subtils SCB-3 73.65 1202.6+18.0° 276.8+57.4™ 97.3+15.0™ 14.940.3
Bacillus subtils KH-15 73.25 10455+67.9° 246.5+70.0" 101.4+11.2 24.8+0.3°
Cordyceps militaris 54.35 1619.3+78.6" 302.0 £48.7% 119.9+2.1°% 21.6+2.0°
Phellinus linteus 59.83 7455+ 18.0° 251.5+40.1% 93.7+14.6° 17.6+0.8°
Inonotus obliquus 26136 64.71 1016.9+18.0 271.7+31.5% 99.0+£5.4% 11.0£0.9°
Inonotus obliguus 26147 63.70 959.8+25.1¢ 241.4+87" 113.1£3.7% 16.6+0.5°

Standard materials: total sugar as glucose, uronic acid as galacturonic acid, sulfated~-GAGs as chondroitin sulfate, sialic acid as
N-acetylneuraminic acid. Different letters indicate significant different (p<0.05) among samples as determined by Duncan’s multiple

range test. Values are the mean=®SD of triplicate determinations.
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Fig. 2. Anti-complementary activity of fermented antler.
PSK, a known immuno-active polysaccharide, was used as a pos—
itive control. ITCHsy: inhibition of 50% total complement
hemolysis. Different letters indicate significant different (p<0.05)
among samples as determined by Duncan’s multiple range test.
Values are the mean=®SD of triplicate determinations.
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Table 4. DPPH and ABTS radical scavenging activity of fermented antler

ICay val Non-fermented B. subtils B. subtils Cordyceps Phellinus Inonotus Inonotus
50 vaiue Control SCB-3 KH-15 militaris linteus obliquus 26136 obliquus 26147
ABTS radical 1905 135 7104013° 4974004  944+009" 1110016 10124013 8914005
(mg/mL)
DP(ernI‘é /ﬁi‘fal ND 2043+019° 2355+026° 32954059 2007+053  4999+171'  16.98+0.05°

The ICs values is the concentration at which DPPH or ABTS radicals were scavenged by 50%. Different letters indicate significant
different (p<0.05) among samples as determined by Duncan’s multiple range test. Values are the mean+SD of triplicate

determinations. ND: not detected.
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