The Journal of the Convergence on Culture Technology (JCCT)
Vol, 8, No. 2, pp.399—408, March 31, 2022, pISSN 2384-0358, elSSN 2384—-0366

http://dx.doi.org/10.17703/JCCT.2022.8.2.399
JCCT 2022-3-53

Flavonoid production and antioxidant activity effect by lactic acid

bacteria fermentation of deer antler extract
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Abstract As part of research on the development of functional materials for antlers, lactic acid fermentation of
antler extract was performed. It was intended to develop a functional material with enhanced total polyphenol
and flavonoid content and enhanced antioxidant activity. During the fermentation of lactic acid bacteria, the
number of proliferation, total polyphenol and total flavonoid content, DPPH radical scavenging and antioxidant
activity were quantified and evaluated. As a result of adding these four types of lactic acid bacteria to the
antler water extract substrate, the number of lactic acid bacteria measured was 2.04~5.00x10". Meanwhile, a
protease (Baciullus amyloliquefaciens culture: Maxazyme NNP DS) was added to the antler extract to decompose
the peptide bonds of the contained proteins. Then, these four types of lactic acid bacteria were added and the
number of lactic acid bacteria increased to 2.84x10'~2.21x10% as the result of culture. The total polyphenol
contents were 4.82~6.26g/mL in the lactic acid bacteria fermentation extracts, and after the reaction of protease
enzyme and lactic fermentation, increased to 14.27~20.58 g/mL. The total flavonoid contents were 1.52~2.21
g/ml in the lactic acid bacteria fermentation extracts, and after the protease reaction and fermentation, increased
to 5.59~8.11 mg/mL. DPPH radical scavenging activities of lactic acid bacteria fermentation extracts was
17.03~22.75%, but after the protease reaction and fermentation, remarkably increased to 32.82~42.90%.
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Table 1. Proximate composition of deer antlers

Samples Moisture Crude protein Crude ash Carbohydrate Crude fat
Korean antlers 5.20% 46.51% 39.36% 8.12% 0.81%
% The antler sample was mixed at the same weight ratio (1: 1: 1) of the upper, middle and lower parts for each country of origin.
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2 UM =8 LEFES9 RitoT FY

Table 2. Measurement of the number of lactic acid bacteria after fermentation of antler extract

Culture strain name

Culture substrate

Number of viable cells

Bifidobacterium(B.) longunrs Distilled water

Lactobacillus was not detected

Lactobacillus(LB.) plantatarumnr Distilled water

Lactobacillus was not detected

Lactobacillus acidophilus+ Distilled water

252 x 10 cfu/ml)

Mixture of 8 types of lactic bacteria Distilled water

Lactic bacteria was not detected

Bifidobacterium longumr*

Antler water extract (AWE

2.04 x 107cfu/ml

Lactobacillus plantatarunr«

Lactobacillus acidophilus*

Antler water extract (AWE

256 x 107cfu/ml

)

Antler water extract (AWE) 2.38 x 107cfu/ml
)
)

Mixture of 8 types of lactic bacterias Antler water extract (AWE 50 x 107cfu/ml
Protease and B. longumr* AWE after protease reaction#+* 954 x 107cfu/ml
Protease and Lb. plantatarumnr AWE after protease reaction 234 x 10cfu/ml
Protease and Lb. acidophilus#:* AWE after protease reaction 3.00 x 107cfu/ml
Protease and 8 types of lactic bacteriasx AWE after protease reaction 1.97 x 10%cfu/ml

" Fermentation of lactic acid bacteria for 2 days at 37°C.

“ Fermentation of lactic acid bacteria for 2 days at 37°C after protease reaction with Maxazyme NNPs DS for

1 days at 50C.
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Figure 1. Standard calibration curve of gallic acid for
determining total polyphenols
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Table 3. Total polyphenol Content of lactic acid fermentation of deer antler water extract
Samples Amounts (mg/ml) Remarks
Antler water extract(AWE) 847 + 0.32 Water extract of Korea deer antler
AWE with B. longum 540 £ 0.19 lactic fermentation=
AWE with Lb. Plantarum 579 + 011 lactic fermentations
AWE with Lb. acidophius 6.26 = 0.11 lactic fermentation
AWE with 8 types of lactobacillus 482 + 0.12 lactic fermentations
AWE with Maxazyme NNP DS (M) 2051 £ 068 Protease reaction of Maxazyme NNP DS(VE«)

Lactobacillus acidophiluss*

Antler water extract (AWE)

256 x 107cfu/ml

AWE with Mx*x and B. longumnr 1513 + 043 M and lactic fermentation
AWE with Ms* and Lb. Plantarunr 1427 + 052 M+ and lactic fermentation*
AWE with M=** and Lb. acidophius* 2058 + 0.62 M+ and lactic fermentation*
AWE with M+ and 8 types of lactic bacteria 16.86 + 0.64 M+ and lactic fermentation*

* Fermentation of lactic acid bacteria for 2 days at 37C.

== Protease reaction with Maxazyme NNP DS for 1 day at 50C.
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Table 4. Total flavonoids Content of lactic acid fermentation of deer antler water extract

Samples Amounts (mg/ml) Remarks
Korea deer antler extract (AWE) 2.31 + 0.22 Water extract of Korea deer antler
AWE with B. longum 2.05 £ 0.18 lactobacillus fermentation#*
AWE with Lb. Plantarum 221 + 0.23 lactobacillus fermentations
AWE with Lb. acidophius 152 £ 0.23 lactobacillus fermentation*
AWE with 8 types of lactobacillus 1.68 + 0.06 lactobacillus fermentation*
AWE with Maxazyme NNP DS(M 561 + 031 Nopsase paction of Maxazyme
AWE with M=** and B. longunr 571 + 0.05 M=* and lactic fermentation*
AWE with M and Lb. Plantarunrs 7.22 + 0.09 M=+ and lactic fermentation*
AWE with M=*x and Lb. acidophius* 831 + 0.14 Msx* and lactic fermentation*
nggﬁ;ﬁth Mz and 8 types of lactic 712 = 0.05 M and lactic fermentation*
AWE with My and 8 types of lactic 16.86 + 0.64 M+ and lactic fermentation

" Fermentation of lactic acid bacteria for 2 days at 37C.

" Fermentation of lactic acid bacteria for 2 days at 37C

1day at 50C.
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Table 5. DPPH radical sacavenging activity of lactobacillus fermentation of deer antler water extract

Samples Activity (%) V Remarks
Korea deer antler extract (AWE) 17.98 + 1.62 Water extract of Korea deer antler
AWE with B. longum 1894 + 3.62 lactic fermentation
AWE with Lb. Plantarum 17.03 + 2.38 lactic fermentation
AWE with Lb. acidophius 1897 + 152 lactic fermentations
AWE with 8 types of lactobacillus 22.75 + 1.22 lactic fermentations
AWE with Maxazyme NNP DS 4198 + 0.63 Protease reaction of Maxazyme NNPDS(M:)
AWE with M=% and B. /longum 40.07+ 3.00 M=* and lactic fermentation*
AWE with M=* and Lb. Plantarum 32.82 + 2.23 M and lactic fermentation
AWE with M=% and Lb. acidophius 40.06 + 3.43 Ms=* and lactic fermentation*
AWE with M+ and 8 types of lactobacillus 4290 £ 2.15 M and lactic fermentation##*
Gallic acid 7250 + 1.95 A standard of natural phenol component
Quercetin 69.72 + 2.18 Standard of natural flavonoid component
Butylated hydroxytoluene(BHT) 43.00 £ 3.86 A representative synthetic antioxidant

* Fermentation of lactic acid bacteria for 2 days at 37C.

= Fermentation of lactic acid bacteria for 2 days at 37°C after protease reaction with Maxazyme NNP DS for 1

day at 50C.
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Table 6. Antioxidant activity of lactic acid fermentation products using water extract of antler as a substrate
Samples Activity (%) * Remarks

Korea deer antler extract (AWE) 20.61 + 1.92 Water extract of Korea deer antler

AWE with B. longum 20.18 + 2.81 lactic fermentation”

AWE with Lb. Plantarum 32.13 + 0.69 lactic fermentation”

AWE with Lb. acidophius 41.41 + 2.26 lactic fermentation”

AWE with 8 types of lactic bacteria” 3854+ 1.80 lactic fermentation”

AWE with Maxazyme NNP DS(M™) 16.70 + 1.72 Protease reaction of Maxazyme NNP DS(M™)

AWE with M™ and B. longumi’ 29.22+ 1.20 M and lactic fermentation”

AWE with M™ and Lb. Plantarum’ 16.79+ 1.72 M+ and lactic fermentation”

AWE with M™ and Lb. acidophius’ 2857 = 2.56 M and lactic fermentation”

AWE with M#*x and 8 types of lactic bacteria® 2884 + 2.93 M= and lactic fermentation™

Gallic acid 3691 + 2.14 A standard of natural phenol component

Quercetin 21.26 + 1.07 Standard of natural flavonoid component

Butylated hydroxytoluene(BHT) 76.93 £ 0.20 A representative synthetic antioxidant

# Antioxidant activity of lactobacillus fermentation products determined by TBA value on the linoleic
culture for 2 days at 37C.
= M: Protease reaction of Maxazyme NNP DS for 1 day at 50C.
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