Editor's Choice | UL =S 0|18 Y=g IHPut MHH S0l et nF

LYAL " X-X-} olgg} HI-E&r.EOl XXy

e mIO = Ok = o=l Ol

AE S0 thet 1 E

A Review on the Advantages and Industrial Application of Fermented
Antler using Domestic

d LIS’ ML o|H3°, A3, MEY, MM, Holgf, &els"
(Yong—An Kim"', Donghoon Kim?, Younghoon Kim®, Sangnam Oh*, Myung—Ho Lee®,
Dong—hwi Yeom®, Bo—Young Jeon’, Sun—Hee Cheong®, Yi—Hyung Chung®, Inho Hwang'®)
BRUTUS S, BHTAZI[SAIES] CASUED SYMERST U SN BT,
‘HFEStn 7 |SHAEMEE S SASITHSm AZZRa|afshE SHEANSEIS|, "HAMCSi o MH D
"HTiEm siQuto|RAE Sk}, H=H0| 2 SEARITISH o

'Korea RND Nonghyup

*Korea Food Engineers Association

*Department of Agricultural Biotechnology and Research Institute of Agriculture and Life Science,
Seoul National University

*Department of Functional Food and Biotechnology, Jeonju University

*Department of Food Science & Culinary Arts, Shinhan University

®Korea Deer Breeders Association

'Department of Biomedical Laboratory Science, Yonsei University

®Department of Marine Bio—Food Sciences, Chonnam National University

*Department of Research & Development, Jeonbuk Institute for Food—Bioindustry

"®Department of Animal Science, Chonbuk National University

[l
ol

=-8-2 20004 oA HE Y AEsHmp AT A skl HY
A, e P, Jutolgl s, FAEDY S, Hite), APy, 28 2d &

ot WS 2 72357| 93 9 o] &= o] Yrh(Kawtikwar et al,, 2010; Wu e
Sk, S, 4B, Aol RAHEE FA0R AFEHI gtk 2000 o] %

ox, N
= NE

.. 2013). =89 A¥fo] iRt =T
gl o]0 A3t =1t 3= 2,600

g
|

I3

it

0] =22 Journal of Animal Science and Technology(JAST)0Y| ETHEl YR =22 LiS0| ZetZlon, 2185 Hothle 4 B2 Fudl :A17| vz
CHYoo et al. 2021. Enhanced y—aminobutyric acid and sialic acid in fermented deer antler velvet and immune promoting effects. Journal of Animal Science
and Technology, DOI: hitps://doi.org/10.5187/jast.2021.e132).

*Corresponding author: Yong-An Kim

Korea RND Nonghyup, Seoul 04949, Korea
Tel: +82-2-488-4343

Fax: +82-2-482-6905

Email: food24@empal.com



| 4
(=]

0

o} . 7ZI=
— oo

-4y

Hob
Mol

o
SRt A Agk) 8o i el ue
A4, ok 24, 6007) olAbe] AeleEa
wof A7 714 AE W olekd A=Al A}
[e)

=

or ok

ol oX

7]

2
o 7.

—_

oo ot rE 2
Y

il

?_ (¢} o

= ol=5}ta1 QthKawtikwar et al., 2010;
Sui et al,, 2014; Pham et al,, 2019; Kim et al.,
2021a), o Etekal G4l 8ol tigh 71x o
T ARISIOH BRI AT AN S8 ol Ty
A 80] ABHA ha 712H 7, T =g
Wack ofo] A Zzelo| oY 25 WE L 4§ A

T &7 37F = Eoslo] o] o83 ARjist 7IEA
g

(¢]

s
il

=
(e
o
U
off
o
\
=
1>
i
N
>
N
ot
o,
N
N
(e
1o
N
(e
tlo r
T
=3
o
e
N

. QAfLE .

O

0|FS - &S

CMEY . ®MME - ®Mo|E - 8015

Hon

H =5 (Kim et al., 2021a; Mun et al., 2021; Yoo et
al,, 2021a; Kim et al., 2021b) ¥ 84 % (Hong et
al., 2021; Yoo et al., 2021b; Yoo et al., 2021c; Yun
et al,, 2021; Lee et al., 2021; Kang et al., 2021a;

Kang

et al., 2021b; 7382t 2021) W njdrgA57} &

o] AEe Bl

1. 2 =8 M) s

—_—

LY ARSARS ST 200149 12,5643 (984 F)0]9)

o,

3+ FTAZ o|3& FA £9°on, 2019do)=

1,588%(267F) 2 A #Aastgle}, Uit 5824
H BF - A2 7HES T8 Y/ F(37.5g) 2= 71 H
A gAjobat FAMEARS Al tiE] 72%(51,200
A/), FHASARL 529(37,0009/9F) $=70]cH2019
ZARILA), 20199 7] S =8R4RS oF 68.6&

o,

=85 5L B6AE(G65U) O 1 F H2pol

o A
*l'"-—T"r"r
_

ok 7t A 1 (2007)79FH3Z — (017)21H 3 -
9w ARS & 41 (2007) 98 ™ OfE| — (2017) 29 A O =
o =2 AASE :(2007) 1632 — (2017)75 E, A 540% LA —
0 =25 £UF 0 (2007) 5998 — (2017) 354 &, £ 409% L
W =L ATE : (2007)214% — (2017} 179 %, A 164% LA =

(2019) 1,588 5

(2019) 263 O]

(2019) 49 = (180 OF L)

(2019) 364 = (564 9 &, =2fE3h)

S8 AFE £ 3 SIS, o AH[FEE2 2

HEHAAAR IIRE(E)
iy 12,564 :

12,000 = o

10,000 —8930

) 5369
6,000 :
2505
4,000 .
1,588
2,000 .>~<-—

199561 200001 © 200144 20056 201001 201644 2019

Yz EABRASSER ()

10400 196,076

125853

120,000
100,000

; 100137/,—’_.\
Y BN

NghozT

80,000
60,000

40,000

20,000

N

P T T T T T |
1995 20004 - 20019 2005 2010 20154 20194

\,

[Source " 20204 SHAAMEY F|E7HE S71; SIUSH 20199 HH 2 SH AT 20198 FTYEUSEH R

2022, 5 (Vol.11, No.1) E



Editor's Choice |

T9E(21.7%)S A5}
37, 2019), Aol =
Y aEAET S84
=-8-0] Tl Aste} Ajargk F7ke] Yglo|

L

= ok8 =8 (H)S v|slE(Cervus nippon T.) - U=
(Cervus elaphus L.) - 1&(Cervus canadensis E.,) 501
gFsbn, of2] ZASIEA] QhIAY oF TSt o
(velvet antler)2 224 - H]A7} 3ppm ©]3}, ARk
14% ols}, AZH A Sem F-&2 FJE3=F 35% ©]s}
ofof s (chghel= oA gt o)A, 2022), =&
A 9 AEE 58 Al o] ALAfo] whefof Fitt,

AlEE =8-S miElE, vhE, g5 59 1x2HA
02 B2 e, 9% E=2S AlASH] 90T o4
ol-gslo] 33] ol AlH &, WsAHlE 24
CREEHE AR 32 AR AN 5
T4, 2022). =S -, ok
AZ Q07 o]f Al LZFe k=2olal 1

i S “IOO o hEiy

]

7% 9

it

Ir
N
tlo
off 12 12 fo = wE 3O

7}
gELI =

3. LA, ZAJoRd, FRHMEM =8| SSX|
#=3 A X8t 0 T2

"
U9 582 AOR Fo AU T, Ao}
W AREARS O R FEARRAT YA X}

i MEH SSof chet 0
Hades A FdE F5Y 582 2l =
& FEAEY 99% oS AAStAL Qlek =iak =
(Cervus canadensis, Elk), ZJA|oMAt nf23} w22 =AL
FH2A K (Cervus elaphus, Red deer)?] &8 AH(E 2 A)
o £ = A 58 FEA AR, A, a4k o

T, Kot oFg AP gl 2efel)oflA] 222019, 20209)e]
AA 247F ), YARAER 323 (64') F 7.2kgS Al

AUAEEFEEKVA), 2Aobs85EE(RVA),
TFAWEASEFEE(NZVA) Ol et &,

, T FpohuieAHAA), PR R,
(DPPH, ABTS), wly[Z(@AE= 243 %=A ICP-OES!
iCAP 7400 Duo, Thermo Fisher Scientific), 3F7](GC—
MS, 7890BGC; 5977B MSD, Agilent Technologies,
Santa Clara, CA, USA) ¥ AgZAE2(UPLC-Q—
TOF-MS / MS, Xevo TQ—5, Waters, Milford, USA;
ACQUITY UPLC HSS T3 Z#)& 2AI515ith. A2
(SAS Institute, Cary, NC, USA, 2007)& JYEA B
AEAE AMgSEl e, YA = REo) autE 7S
%3 Duncan H% E|2ES ARESH] $7A] £A5kH

(o2 A7 p<0.05).

e

L. BIAIRIE =8| ofafts) S

=2 o -1 |0

ot7{
A v E FES ¥
A 7tol=elel ofufe] umA W
|

FR7E AEHUOL DA AE 71}

=0 uhy

A U AN U 0%

o] 2 AJoFAHRVA )

gotu]ie At 7] 9 - 2k
(RVA)o] HAJoFHRVA) T A HEAHNZVA)O B3] &
Halal sttt dRbd oz AELe A & gAkst
AT} Bt EAo] fradhe E4o] QoH(Zarei

et al., 2019; Kang et al., 2020). w2tA] YA =&



ofl A tha BA Yo, o]= YA E4ol7|Ht
9 589 YA olFol wE A7 f-F, Ha, w
mj 2 QI3 =& AG AejeHdEd o 2= Q% Aue
XX—]Q 1‘;]—

S8 (HH)S "eE27 (MRATER), T5(h&H)
of O]ﬂi Q50 ]
A 7H
& w3 AW A= - X]-n- QE 7Hi o
o] o}, FrfollAe =82 7|54 AkEdol et
Al A& E o] 7H2E] @A E(Ganglioside), AlYH4
(Sialic acid), $24HUronic acid), =& ZAM| =22
ZHSulfated—Glycosaminoglycans, S—GAGs), ZZH|

@ Z2]7H Proteoglycan), Z2oMl(Polyamine), 7}t
(y—aminobutyric acid, GABA), ¢l&d GAF &Izt
(Insulin—like growth factor 1, IGF—1), Z3AAIA}

(e}
(Epidermal growth factor, EGF), A-G-oFA|3 A& eIz}
(Fibroblast growth factor 2, FGF-2) So| 9Jou, &

A sitto Rt £UE 99 A5 BUELE 4T
.9_

I3 2. BRI =8| Majzhy

A, 2 fedE, 7ol el 2 HetkE
7] wjzolt,
UPLC—QTOF—MS/MS BA Az} 73o] by
£57 419550 QAAEE APASHEE 30079 o)
AedE st oj‘ﬂ-(ila1 3). A =& AZeol| =
S SholE|] ke 1.000749] ]Sk B (W H

WeA71E 7]

o 5%

A e B FF Yl B GTE 53

TOF-MS/MSef| 2Jgt =-89] tjAlA] 45
ZF 7P E tpekel 2219 93 e o

o

BRWE vlwsle] ATe] 8ol of ik

= 94”]6&4.

Fe R 75N RELS gt
ATAIE] B, 589 1~27] EF 71%3 A]

oA EH F5o] o Spolths HRE 9T Kuo &
(2018)& AHHRARE O] FH2AREET 715/d0] 9-5itt
I Sl o Kim $(2021a)S 37 S804 25
Aoz WAEE B4 5 7HH 12| 2(Cabotegravir,
C19H17F2N305, CSID 30829503)2] stego| =FujAtof
A Y 2 208 sty o] B2 A& FYE

5T

1
==

—R'ussian' antierfvelvet (ES-J

0% s — L v Zea ;1 1d antler velvet (ES-)

|- Korean antler velvet (ES ]

Relative intensity

m: ................ : .: .....
: - —Russian antlervelvet(E5+] -
. Ju ..c‘h nd m ler velvet.(E —';. :
: . —Korean antler velvel(ES+}

_E'm ........................

EH

2022, 5 (Vol.11, No.1) E



Editor's Choice | LA

JFF

ZhlolglA EAZ 202149 129 u|=2]ek=(FDA)o| A
|z HIV oi A} oFE2 5918 1) Qlth(Sharfstein,
et al,, 2022), 3AE, ©] 03.4753401] Ut 37

of th3t FE A EEH 412FF RS Ay o] |}
g} &-go| tf S5 Fri f‘a 4= 3l olF Y5

S A BB AF, 3,
2 52R Wi AYS BUzHoR
sfel HAJsoF & ot
YA 58 0] FEAEE
AR 82 A5 e
S EL ot $aRA0IT
£7] 5) 2204 Az B

wjo], Az u
o

o)

i
o

o

AL o gol Wiete A Elon, oy 84
o] Y7} oh2 g rTt o gro] ZHEo YT
W 39%). 41257 TEAREY 5 YR BF A
S3OA ARgo] AR AZESLY] AT WY - A
o] ¢ wo| PAke|= E4o] grkal 3 4= 9irt,

3=

AR =80 3000] FRY niAREL BE
Aol ZA| WA A grout, AN HARL
2 24EE 7 velo] e Bt B, A
W, eln A2, o7 59 A

o}, Sl SR, Q.

A o] A&, Aol
B2, QAT 5] A ERH,
72, 4 o7 59 AnEYe
AN S TR 5 Qe v 2

dF) ol F5E Hzt

s
Ao
Ok =
1=

R
=
[€)

1o

1
=40]

=z =
A2,

]

22914}, petraea

%E*L M=

ol 1}%;;:_} SL.'_'qu_ olzako] 7‘411]51010]: O AFF QO

o TTrd o=

H
HOR ST 5 Sl 5 R ol

AR 5 9l
U $FOR %G AR} hh odEE AoE S
Au ol golA] 719 24, Garakgo] Bolxjk
A0z Uehtou, ofe] diais 27h4el A7t wa
s,

TeAEER 5"3 $): iﬂﬂiﬂ«l 7]-.—@.“33’}*}#1@73 e *}" AEN AL, AIFAERS Y Bl ANFE
WA A 3 () : 5420l FEA 0 BN UL TS AT, O, FERSEVAYE
i Observed | K0rea | Russia | NewZealand|  Accepted ; it
Korean Antier velvet | g | e A | Conpngip|  MPDein | fom
SOl 2274 40| - 1% Li16] NPAIZL [Trichodadinol C CHiTE0S
05| 2512 adaa| 258 4156 | coIna0téd2s [Cis-cvclo-(Hisleu CI2HIoN02
SO6[] 2550 | 2855| 1] 19| NPAIHD |HyooxylanC cisH0z
so8[e[ 2060 | 2997] 16| 208 csown2 |NN-Dipethyladencsine  |CLHETNGOA
sitfe] 331 a| w6 1258] NPAOO3826 |Preussachromone CI5H1607
SH|E| 3592 1705 188 92| CHEBLT382 CITH2ANGO3
si8[e[372] 134] a9 140 NeAdEn |-
S106| 4041 106[ : 691] 1104 COMA0RNEDR CIOHITFNG0S |-
Sa0[e[453] L70] 25 2] HMDBLLS 210
e[ aant] L] 6w 15| NAIAR CIOHLBNGOT
G R R R e ) Cshaon |-
§33|E| 6372 01 307 1467 |  NPAOO2LTT C30HA2N20952
S 38 |E| 8204 1213 1400 403 | NPAD25205 C36H54CINO0S | -
..... SA0[e] 8285 | 05| o] 1560 CSIDMSBee : Jcaeaniogs | -
Commonlndcdorsanddlstmmshd)lemaMsuMmhranﬂavdvetmeoman 541 (k| 8304 1000] 2131 751 CHEBL66292 RediocideA C44H58013
(SN st (MERN s srdllew Zesiad (fiwatiser) desr Sa2fe| 8554 205| 2484]  B5| DI |Rifamide ORI |-
ex: Notoginsenosidel  : PapulacandinA - : mmmgm sor[e[iss] Lm0] 1| [ weamssm [A-90289B CSRHBTNG025S |-
[ Source; Kim at al.'2021a, Food SciAnim Resour41(3):386-401] - a0 ] CTae] 0] GHEless [ardisianoside B [ceshioeosn |




, T
of ZHoA AEFE Ayt ZEHO|QEA FANS &
2] - FAsto] o] F o]f, AUAF 58S Fada
o

3 SRS 5 fEMEI ABYRS 24

GABA(y—aminobutyric acid), Al¥Ak(sialic acid), &
Aagf, Fopu|il @™ 924K Uronic acid),
GAG(Glycosaminoglycan), DPPH, Tricine SDS PAGE
£ AAlsto] vkt WA= gk b 9 =
X WIS Sistol R (CIEE S BANTIE F

2R sy U AER ol AHgo] it WE, 2017)

i

s gol et MelE B ) 975 WS 9
A " E-9] SCFA(short chain fatty
acid) 34, v 222 A&7} Al<(C57BL/6 TR~

[\}
o~
N
o,
2
2
=
bl
e
ox,
=2
=
bl
oX
rpN
Mo
g9
X
=
N
@
!
=

i
ME YEE 7]1E), upgLo)A Alo|FR2EATE £
Al 2(19-20g9] 1059 ¢ C57BL/6 1}
n=>5, 12/12A17F 29, &&= 22T +2T, $& 50%
<H 9 RNA 22 2 A4 Az 934 5
A4 BH(RT-gPCR)E F33t3itt. SARA]
GraphPad Prism AXE ¢)|o{(Prism 9 Academic)
ARGt EAEGleH, F OF 71 v E 93t
Student’s t—test &} 15 7Fe] H]WE {3t Y EAH &
Ae ARESHIT ol A8 p<0.05% Sl

HT
rg
12
12

H o
g

st
Iol
B>

tu rlo

Lt &2 0|%= Mg 2 Eot

-0|EE - EEF -

WHol|A B8} Lactobacillus sakei, Lactobacillus brevis,
Lactobacillus rhamnosus, Lactobacillus plantarumE 3
RE fAREE 15070E tie 2 Wil e, 2k A
A= TR o 5 FolAl 1759 nAES Adste,
At A7 dof @est S5& B8] C elegans
(Caenorhabditis elegans) 2& -8(Nass & Hamza,
2007; Uno & Nishida, 2016; Tissenbaum, 2014)3}o]
FRAR e = 7154 A5 AdEkih

1729 HE #3= 10°-10° CFU/go & &2
SO (F 1), L rhamnosus GG 2o =
R, =& FEEY FH7FssL 45 5oz
8 24 W AN, T S A 25
L, brevis LFR20—002, L, rhamnosus LFR20—-004, L,
sakei LFR20—007 9 I, plantarum® MR—4, MR-5,
MR-14, MR—19, MR—43, MR—45 ©|t}(3E 1, 19 4),

A7 e E421 GABAE AJAksk= LAB7F Eald v}
QJItHCho et al., 2007; Patterson et al,, 2019; Cuiat
et al., 2020). °|8 & LA wAYZ S8 A=
a8 5(7he}b 2} L plantarum AG<S] MR43, MRA45,
MR502 GABAglEFo] 6HY o|A} $7F8tal, L, sakei
LFR20-007, L, rhamnosus LFR20—004-& Z}z} 38}, 2
w7} 271519 tHYoo et al., 2021a).

=820 38 e JE21 28] A0 | E(ganglioside)
o] e A E 24T e Al BARA
A} Hio|enpA 2 7hpEw | g0t a s ol get tief
Sk A|2AE 25 W o] Ba1E vl QltHJang et al., 2020;
Lee et al., 2015; Je et al., 2010). -8 Hraof 83k
2= I9 5(Hhe) A, AdE BE g EE $
A| A SRS 27X}, £3] L, rhamnosus LFR20—
006, L, sakei LFR20—007 ¥ I, brevis LFR20—008%=
oF gujj9] =715 Bt} Park =(2015)2 sialic acid &
ol 71 =UAL, 497 Bacillus subtilis —FAV F&=
oA oF 4ul} F7Rettka Buskyltt, SrlEAE o] A
oA BAE RS Ta FEFolA GABAET AlY
Ato] §A43] F71RF A 0= Uehdt 11719 LAB 5
(LFR20-001, LFR-003, LFR—004, LFR—005, LFR—

olN
o

Al
A

ok
o q

5l Q-
)

A

i)
B

rorx

r
j)l

2022, 5 (Vol.11, No.1) E



U =22 028 wE=Ro| IHI MRIX Sof st 1
B, QUMZ 23 MY U 354 LAB 34 51}
Log CFU/mL?
Strain ID" Sources? Oxygen? Temperature Species”
2d 3d
LFR20-001 Kimchi Anaerobic 37C L. sakei 7.30 £ 0,07 717 £ 005
LFR20-002 Kimchi Anaerobic 37°C L. brevis 891 =012 858 + 0.34
LFR20-003 Kimchi Anaerobic 37C L. rhamnosus 7.92 = 0.08 830 = 0.30
LFR20—004 Kimchi Anaerobic 37°C L. rhamnosus 8.43 = 0.38 7.90 = 0.07
LFR20—005 Kimehi Anaerobic 37°C L. sakei 9.12 = 0.05 8.30 = 0.00
LFR20-006 Kimchi Anaerobic 37°C L. rhamnosus 6.96 + 0.16 347 £ 012
LFR20-007 Kimchi Anaerobic 37C L. sakei 9.08 = 0.11 859 + 0.11
LFR20-008 Kimchi Anaerobic 37°C L. brevis 842 = 0.10 7.83 £ 0.06
LFR20-009 Kimchi Anaerobic 37C L. brevis 9.08 + 0.04 879 = 0.10
MR1 Infant feces Anaerobic 37°C L. plantarum 859 = 0.11 5.63 *+ 0.04
MR4 Infant feces Anaerobic 37C L. plantarum 872 =012 5.66 = 0.07
MR5 Infant feces Anaerobic 37C L. plantarum 846 = 0.15 522 £ 0.14
MR14 Infant feces Anaerobic 37°C L. plantarum 8.66 = 0.39 5.05 £ 0.25
MR19 Infant feces Anaerobic 37°C L. plantarum 843 + 0.23 548 + 0.07
MR43 Infant feces Anaerobic 37°C L. plantarum 8.26 + 0.24 711 £ 0.03
MR45 Infant feces Anaerobic 37°C L. plantarum 8.30 = 0.30 8.00 = 0.17
MR50 Infant feces Anaerobic 37C L. plantarum 8.36 = 0.10 701 £0.15
"LFR number= 1507 @3 % probiotic £44& AE5104 MIBSIACH
2;’.‘_"—’.‘—EH3—.*E =2|#3|(jRB-210215-HB-2021-0212)2] £21= E2 10F2| FR0t £,
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9 QMALE IS 2 1mLE 12, 22, 320 ZA 33 EH510 Log ZUSE HAISIIC

STXIIM V4 BHAS SE517| 2IcH 341F/805R ZEI0|HE ARSI, 16S rRNA
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plantarum MR1 A42¥),

2022, 5 (Vol.11, No.1) ﬁ



Editor's Choice

oo 5 4 Jo 7
= X - ol X0 .al
G~
g r
ol ! o MW NI w
)AO ﬂ_.Dl ﬂ 1rL UADO ~X
7T D plr e Jlo T
. do W 5 = m
o v N
s R N T e .
e =~ % o o
o E.E 0 —_—
Yo oor 2o S omo™
H W = =1 W Mo 9
— noA T
Towowow W
Bom R N o
) — va ﬂ_PO O
ISP L
[E] o 22 = 3
E| o =2 N PR ¥
= " bo X e ol g
.F |_.__.._o . ‘Ul ﬂmO ;o o ‘mﬂ 0
0 o0 ~ Ir zo hes N xX
ilo0 ko] | Ty v = o
m © - .E ~~ =0 OLO
3 o L
e %) o B OB N g P
= T No mo M T p r
V] ol
i "
= 5 == v
E S 2 o <
& o = o A
0 o 4q o
ﬁ i 2 o -
= ~
= < o X KE wjr
= yl
S o N ol
| w oF
m Y <l o+
= T o] -
< 2 R
S J < ﬂ_.
& fok % J|
~8z B &
g ﬂuw H__._._
T O oo W jod
r T T T T L 1 = < E_._._._ ~
L 2 roar T Ll Gl
s = 's] = s = [a'st .AO
U (Tu/En)uope.nuaruod ppe RIS F i wﬁ =) oT
(Tu/Bn)uonenuaduod ygvon -2 e o %
: © L Ar
s =



3 Ao =8 dhEe A3 FEE O elegans® sho] A askelt), WA= GABA, Sialic acid
S G50 PRALGGHET =3t 10749 + & ARG 1 23, & #55 £9 Uash 58 5
7, GABA AJ/d 50| 2uf o]l 9] 67 55, Al EEo] WasHA] ¢ Aol vl GABA®} Sialic acid T
Ak geFo] ouff ol =2 107l w5 tiFo& sto] M o] Zt7} oF 2 6ulf, oF 2u) Skl &5 o WA o)
B 294 At 7t 19 v oo e Hole b IS Bl - 242 SHYiHE WA 0% propanoic
£ dicolo| a7l &-gste] AUskGIch, HE4 2= 4 acid, butanedioic acid 5 83 T A4kl HE

2o A BE2]E Lactobacillus rhamnosus TLFR40—0042}¢ Ea, ojuieAl W S EH 5o Z71E Felskinh.
Lactobacillus sakei LFR20—007& Adsl9ich 2259 Galatose®} mannose 5 ©d-79] kS A4S oL,

IS BT oIF YRS UAGIel YRF KRG B Db ik IARAS ) 2574 ol

w2 Bt 22 SRkt ofuliedt FoA FelAe] 6

SoASISIch, SIS HAAS] Z15 ohlel A

3l E82% =8 WEAl Jis4 NESH| Hsl W3] A4 9 o] e BeIKe] Pe Ao BT
.

=80 2% MUtE HFF Lactobacillus rhamnosus —~— E8o] E-o0] E Ao & AlRET}
LFR40—-0049} Lactobacillus sakei LFR20—007S &3+ o MBulXZ C elegansS HAIC 2 HYH 3F

ME4S, .’I.IH-I-F""-I
MRS

LFR20-04%
ME14

Life span

GABA

MEA, MRS

LFR20-D00, LFR20-005

LFR20-006, LER20-000 Sialic acid

Se=20 et Z|Eo| #FE MEHSE| ot 22121 AZEY|0] Venny 2.1.0(http://bicinfogp.cnb.csic.es/tools/venny/index.html)oi| Al A4-ASt Venn
Diagram [Life span(C, elegans g3l BtH); GABA(y—aminobutyric acid); sialic acid].

2022, 5 (Vol.11, No.1) 7_3



—_

Editor's Choice | =M =

2 0182

Ue=E9

(Listeria monocytogenes; E, coli O157:H7; Salmonella
typhi SL 1344)9] 71 3t IJ+F8L vust=
AT 58 FEE 9 daEA
T O 3t A5 Hole A= wEE3I Yoo
et al.(2021a)2 EFHLactobacillus rhamnosus LFR40—
0048} Lactobacillus sakei LFR20—007) ¥a =82
C. elegans Ao\ A| Listeria monocytogenes, E. coli
O157:H7 D Salmonella typhi SL 1344°f gt #a}tAl
Z71E =2 vyich
&+ Sprague—Dawley

Killing assayS

5,000mg/
T I}, Dai et al, (2011)
3 *ﬂ:‘ﬁ% AM|EZA A FAF
31 Staphylococcus aureus(3

s &k stk H

T2

3 AelETRLE
4 2l 4
e, ofzE
WA oz ol
o] Sa3% qaZ s
al., 2015; Gao et al., 2019; Rhee et al., 2011; Daliri
et al., 2020). T34 g =8(FAV)S HYA v g
oto] thEt C. elegans®] Wie S7H171= A= UE
YHYoo et al., 2021a).

Tt A 589 A5y BUkE fIske, =9
o mh-2 (6704, C57BL/6, ¥Z)olA Zegt vl%t
A3 (splenocyte, 5x 10E6/mL)E E53}%ith o]%
Cyclophosphamide(Cy, 1.6mg/mL)E #2|slo] W
xﬂ qEstol AEY HEEE 2ARAL, 58

e,
in
ﬁ

B
=88 Cyol §71 Aelstol 48A17F Fo) AT =S
:% Shelgt At W 82 BE Fk Aol A&
2 %7} B3} FYS SHelslelrh
74 SMAZTIIL A

Tt UE 589 AxET aiE A5 9
sko], 11539 A vkA(C57BL/6)ol| w852 =
2 58U ES 457 WY 73‘7‘#*040}3'15} o] %
cyclophosphamideE 23] A&, F735to] H|ZA|E9]
cytokine & @ He] 4ol %O—E‘. biomarkerg £4J5}
Arh SEEE] Hie vh-A T B in vivo @S

a5 73

A oA B4
., 1990; Lee et al., 2004),
1% T—helper(Thl) &2 Afo]
el Hkgo Fagt g 5
(Mosmann et al., 1989), QIEF(11)-6 ¥ IL-102
A ™ type 2 T—helper(Th2) 2 ARo]
E711(Constant and Bottomly, 1997)0]t}, f-=/324
B EA(INOS)= W mdE TF AlZE S3H4
7171 $18ll tiAAl =S BAslshe Fast BAbol os) &
A= thRen et al., 2017).

o 2dA o] Haks

Al AF oA Eeld vl

(BR8] E}(Higuchl
AN H2(IFN)—-
E7IRIOEA A ujj7f

eta
%ﬂ

o
1S S5k

o 5
=1E g

5t 9l3te], gl
oA IL-6, IL-10, iNOS,

IFN—y, TNF—a2} -2 HY 2842 mRNA HdS &
Agict, W 22 fE AlEzolA S as-8-(FAV)7L
S8FEEAV) R A =2 HxAA Y i &
Z13it,

HAAo 4EH C elegans® tigt FAV (fermented
&) FE2=9 A& aaE S5
QJsto], FAVE] AESHA A2 AV(antler velvet)2} H]
¥t C elegans GABA AAH6F), sialic acid
(10599 7R 5= 5 LFR20-0042F
LFR20—007 &+ 5 Ha(10%)0] &tk 1d 2

). FAVE] GC-MS 242 fa]ofm|eAl, Thaf A4t 2
T kol F-oJ5kA WSl LrERiTh

antler velvet, &a=-g

0.
=7

(1
ju=eN
o&Z o

et Kelie)
=]



480 - 32 - dEE - HHE - 0|TS - F33 - WEYG - HME - HolH - gols
J8 7. HAAKIM|(Cy) X2|E OrRAA HIZMZS| MZE 53 U HAZZI AJO|E71219] mRNA L&io] Cist 45 =89| 1}
(A) 150 [Bj
2 —
= 38 *85
2 100 E8
z S |
= 33
o0 o3 #
= Z =
= = =1
et £ E
0 " § *
Cy (1.6 mg'ml} U = B : —
Sample (mgml) (] ni 1 ul (1] 1 xC (" CV+AV f‘r'-;',t\'
AV FAV
20 1.5+
5z £z
=3 §%
= = 1.54 'E 3
& £ & L0+
w 3 -
i 73
- ; £ 8
E -5 E = 0.5
g £08 5 = £ T
£ £ * * it = E * * T
— —
0.0 r r - .0 — e T
NO Oy Cv+AV Cy+FAV NC O Cy+AV Cy+FAV
(E) F)
1.59
1.5
= 1
23 £z
3% : % $
= 2 = ¥
8L Ex
221k Z ke
" a L)
- = e *
& = ?: ?‘
= = 8
E® 051 ESos
>E *#$ ¥E
Loz % —— = :
- il — *® £ B
o Y ] i ; Lo - Ll T T
Oy CyrAV  Cy+FAN NC G Cy+AV  Cp+FAV

(A) HIZMIZZE AV, FAV(0, 0.1, 0.5 2 1 mg/mL) & Cy(1.6 mg/mL)2

230t 2= 2k FX2|ef Hw =R

Ch8d +

(n=3)=2 HEA|Z|CE

SD!
SIBIRCL (B) AUHFZ!

(B-F) HY EZI X|E2 A CHSzt 20| ALOIEZIRI0IIA mRNAL %’odé OIM2IINC)Z 2 i HEt2 3 IL=6, (C) iNOS, (D) IL-10, (E)
IFN-y, (F) ZLTARIR} TNF-a. 22 TF + SDE HA|(n=4).
*<0.05, NCE1} H|, #p<0.05, Cy1=1} H|1w; $p<0.05, Cy + AZE2} H|,

(FAV, LE=8H8l; AV, =L, L, CIE{271; iINOS, R trstalA &

5, =2WS Al E4AE Y AY AU

7L AEeHHY =R

AH =82 37|17 MatF LYol F9Jstojof gt
o}, E3H Ha =82 Aut 58 Ao B|sto] njAEo]

S4; IFN, EIIE; TNF, 5

DAL QIXE; IL-6, QIEIRZI).

ofgk wisfol] Fokg 4 9l] W Wit F ABIAS
93t AHsE Bl golAle] A BES X
So7] 917 AR FAP) Bast agd BEkg o
T AET SUBE AR ] ke
AT BEOR el i /AT U

= st AEaY

2022, 5 (Vol.11, No.1) E



Editor's Choice | =M =

2021a; Kang et al., 2021b).

5ol wakgol] ot |%o] wFoR, 7]
= Watgole 5 9Lom, 300% ol 1P 5% 2
S 95 Habs Wik gE ook BE A4 e
ol ZBh} A 7|54 o] F7bE]E SR, ol

| HAAEL 8 159 hRE 754 AR

H

o] 600~800% °©]4 S7HIH 5 F=; GABARF 6HY,
sialic acid 35F 8Hll, D-latic acid 287H}) =]}t S} =,
w8 700 RE 714 Exo] EAl| @ HjL} 2713}

.
St glrhs oleh,

g uhgul gl gk

10 =2

At fsol that AU 2

4>
30
T
e
° U

£
kS
=

[ell
oh

)
5w
ot
N

2 1262 BHAES she ol Fasiel, b 4
APAQ) W82 s go] IGHOR 7HT gl thp
3 714 o] HER Aol (1Y 3), LES o}

B(E 1, 79 4~7)

1 8(7h= 27 75029 AwE 3TFI AsE
2.060g(A 24 36.4%)°) AAI4= 6L, 90T, 20A]7P F=

3 & 7t 228 ag8 ko] 12.5%0] o] wj7iA] &

Z5to] BAIE 24 (n=6) ¥udt Holct, 1 A} Y=g
2 A% =g v FEE 8 20% B wkon, ¥

Fgo M gt AR Ee Bl oo d2
Aie 5§ A2 =8 1f IFEA([EY 5)
of Wiy =] W] FeiA Bak AgEof gloj(L
9. FEA dEEe FEFl ARE7] Holth (2

& 8(7h).

2,500¢
100 - I
T \
" P 1
£853t "
- /
£ 2,074g 2,055 90 olo ]
;-; 2,018g =4 210} H
= 2,000¢g Hzl I
o ]
.'
=3 ]
Z
(=]
=
Tk 70
U=8A =8B U=8C U5 =g  wa=g
(100%) (103%)  (102%)  (120.4%) M=g AZX)
Oh Y=gt 2i=g 42 (h wE=8 5y 48
=8 FEX AT n=24, 85 n=6, ZAX=8 MHE(EAH) 7509, FHls 6L, 2= 90T, Al 4% 28312 &M= 3|8
7} 20, *TEE 12.5%




=g
10X

s
40X

‘=" 1 40X HYZOM 100um =7|.

M 8.2 W uAE S| 45
L 8BRS 4 fYHES 285}
ARG mep Lo S8 7} 7% wao] o

g 2Hd F7HE 20~30% oIH(T™ 8(Hh)ollAl Ask=
Zlo] gejoltt,

Ct. gfojet S0|

2RO RgAFS TS Folo] O EL HEO

2 2H[E7] migo] AFe] Fuleh Sule &R 7]

T 9 ] AR 2A FFE mR-tHMacleod, 1994;
Wang et al,, 2019), wehi] =& LA A o] 85 43
+ 3% A9 o|de| HaEe IH 7| B4F AA
stojof it} opftE] F2 Wagdo|ete AHREo] =
7= 0I7F BT A9 AlE 444 = A 4 qlch

L, brevis LFR20—002, L, rhamnosus LFR20—004,
L, sakel LFR20—0071} L, plantarum®] MR—4, MR-5,
MR-14, MR-19, MR—43, MR—45(1% 4 &=x)o] 9
oF 2ME Wra=gof tistol GC-MS @7]E4ls 85
o] 3259 37| sRtES SRSt o, SolstA: =
- 7] HE 2 2EE 217] - Far) dae B
HE L2ER-o0] E(methyl octanoate)2} oE AR
O] E (ethyl hexanoate)?] 3F7]&4-2 #A35S tHBueno
et al., 2011; Schindler et al,, 2010), ¥ra=g8o] ¢}
AAIE oldo| Ha=g =9 Azt AlEF &5 B
2 o] AASIO M, ZAHO 2 FESATHKim of
al,, 2021Db).

2022, 5 (Vol.11, No.1) ﬁ



=& 583l st delgtolMe U
~3go|th(°]7< 5. 2001).
AFAR=ATAAER) A =8
St A= 25770 R 3 JF(1R) =
HH G HB(EH AL A 1=

) 1=(3.75g), MAIR (-
1235) 1=(3.75g), 7H AR (ki) 1+=(3.75g),

15}

H

ST O\Wsk 5) 1:=(3.75g), =44
(LEHEFHE) 2.808 Yetyth, S3olA md 59
AL A = 3~6gS EFOE 11 JTHSY 5,
1989). AE S=ogte] 4%, =8 19 5852 24

0.9~1.2go|H, FAMNE(Deer Velvet Technical manual
Version 6.3, 2004)olA= 58583 A A2 1
2 1,0~1.5g(1,000~1,500mg)S E-&3foF A7} 9l
on, A3 autg 17| flaliA= 2.0g(2,000mg) ©]
A 2 g sichar 2SI chH(Suttie and Haines, 2004).
YHCorp(2020)0ll4 = wAME FHA149 19 d%
E-85F 1.0g(1,000mg)& AHE-SEAL 9lom, T=ofEYF
EFoNA= 1.0~2.5g9] 4% AFES #A71aL
=80] UAHA], ARGHR9I(Tip, =, A, S5ih), &2t
AZIGFERE 509, 2ok 704, 3= 80%) 5
o] WA= A= FashAt, FoE Fa%t
ol
o
+ 1 Ak vEsieh AR SiolA S Sl
& AlFS 90% o}4de] 0.5g nlvke = el glof
HIZL9] 7|t A5 AW GuRgt Aeo] opgdrh,
ARl FAMEE 58 585 =S #]7]aL gl vt
of, Se|uehs L3Eet =8 Zh=rolgtal A 58
A& AR 71E2AE gk, whebA =golgh o] 59
$ 1

=
L
7

N

(o4
x
1

=

u|

flo
;

> o

10

£ S§(HESG) AT AT AHGI

h4

A NIV g u)

of
=

=
]
HA
(¢}
R

AFHS A8 A4 49l 19 %8 1,000~2,000mg
(A58 2.5~5.08) OAHE AMST 4 YEE A

8] 79 A2& Fsjof s,

S gk AR Al HA o] HAs| Helrt,

O
o=

At AR} w8 of

hs

=

< =ikl Mn, 7n, Ca 952
Aot ko] ottt B ofwliedl, 7] B A 2t
47] B2 THAHKVA)o] BfAJoRHRVA)T FAHE

AHINZVA)ol| wlsf S-5-8laL S=rskict. ojet 22 At

ul

£ YA Eo]7]mrt 4:¢) 89] A o] 1}
£ 471700) $E, Bk WOl Qg g g AeiEy
i

Ao 24w o= 2AEr,
24 A 2130 559 35

24

UPLC-QTOF-MS/MS
ARE 412557

=
o) =
298 WA

5 A
AR ol U} 80| Sus})
sAul, EEAEEA % Solat 4
£ ABSL QYA ASBAEA, 7]
)] 2xw HLaAt L dolst 2o

2
e
i

=
P
ks
oot
o=
e

X



Z+= L. brevis LFR20-002, L,
rhamnosus LFR20—-004, L, sakei LFR20—007 ¥ L,
plantarum®] MR—4, MR-5, MR—14, MR—19, MR—
43, MR—45°] 3]t}

=g0) 70 ARk ARl 7222A0|E angloside)
of 7B A Fe AE nE wEFs
(172)°) waarEelN Z7kehn
LFR20—-006, L, sakei LFR20—007 9 L. brevis
LFR20-008 oF 8ujo] S7H5 HAAth, o]o=
propanoic acid, butanedioic acid 5 &3+ TR A
o HEH AL, opujicAl 9 R EAEY S
t}. Galatose?} mannose 5 WEF9 shge 7t
S}, AR D-latic acid7} ZAMEGE E3) 287
7Fele= Elstqlt), ofviil FolAe 24l
o] 6Hl] S7FstoAct. Sej4l HAHA Y] 7158 ofvet
A Egke] 7iAl B ofRtol] - el Ado] 2l Ao
w33 gk $1e) AHE Bol F& 4T 58 UE
0] $go] g0 @ Jlo2 Azt

ABIUAS O eleganss 22 HYdt 3%
(Listeria monocytogenes; E. coli O157:H7; Salmonella
typhi SL 1344)¢] 4ol izt F+t4d& Bl st
Killing assays AAIRF 27, 58 355 2 da=A

= frofuet @t 555 Holg Ao wEEIn: o

E3| [, rhamnosus

[0
—_

JY
N ¥R 3@

= P o
== ol
=

ol o

1

ol

it

i

8 =582 O clegans A3 oA Listeria monocytogenes,
E coli O157:H7 9 Salmonella typhi SL 13449} thgt

A 571l =ve & & vk 29E 2T Zle

Wi e AEQHAo] AaElolof shu HaH e
2 wo] g AP Ak 2AE Wast,

5% E94 AnS A

koy
I

o

1o
T
7

it

| oX
o

we,

olg 7}

o e A3}

2o B oox rfr 1 fo
S
N
N
o,
iy
fo
QL
2
>
et
it
i)
U
T
o
[\}
T
LW
(@)
N
o,

[e]
o
=0
O
o
1o

4
ne

)

N

2

o

lo

2
1,000—2,000mg ©JAfo] 243t Aoz
o] FYHUAE A7 = Aolof it |
Q3lt}, =82 AFIAME 7T ediE o
olw 1 FAA} g, F=rolrt, A 5ol 7164 A
Foll gt #ile] F7kstel 1 A% 7154 7HX]7F =ot

A3 Ik, of7]e] g -2 /Mo R o YAl gla
Zo] Gl AT Hdst B2} ol olHol T 2
o,

AAL

U2 wot AT} [$a§e] R G4
S 9% AR 716 A, @HAME 320111-1) 2 =
f 7154 ABAE B20 2 AF 2871 AL @)

i

5 321033-3)].

2022, 5 (Vol.11, No.1) 7_9



5.
6.

10.

1.

12.

13.

14.

15.

JHBVNISAIE Tled R 2 7R - 74 Qo 2et 7, (ASLUECHX TA| M2021-66=, 2021, 7. 29.).

TCHEHOIZOEM QISIOK AON T ZAT] | (AIZOJOKZOMMR TA| M[2022—-175(2022, 2. 24. ULIWH) [HE 3] Il =
ZR M8, H2x M3z & =8, =85H
JSEESH EE M169775(2020.2.11.)0 2748t IACUC(Institutional Animal Care and Use Committee)0l| 2l5H &

2l(ACUC—-21-008).

"AZO|7|E U 77, AIZQIQFEQHHR| (A KI2022-163, 2022.2.21. UEINE) [HH 2] ‘o] HEtEoz AR
B4 s
Fo|QkE=0| EMAIET &, AEOQFEOIMX] TA| M2017—-715(2017. 8. 30.).

Aldunate M, Srbinovski D, Hearps AC, Latham CF, Ramsland PA, Gugasyan R, et al. 2015. Antimicrobial and
immune modulatory effects of lactic acid and short chain fatty acids produced by vaginal microbiota associated

with eubiosis and bacterial vaginosis. Front Physiol 6:164.

. Bueno M, Resconi VC, Campo MM, Cacho J, Ferreira V, Escudero A. 2001. Gas-chromatographic-olfactometric

characterization of headspace and mouthspace key aroma compounds in fresh and frozen lamb meat. Food
Chem 129:1909-1918.

. Cho YR, Chang JY, Chang HC. 2007. Production of gamma-aminobutyric acid (GABA) by Lacfobacillus buchneri

isolated from kimchi and its neuroprotective effect on neuronal cells. J Microbiol Biotechnol. 17:104—109.

. Constant SL, Bottomly K. 1997. Induction of Th1 and Th2 CD4+ T cell responses: The alternative approaches.

Annu Rev Immunol 15:297-322.

Cui Y, Miao K, Niyaphorn S, Qu X. 2020. Production of gamma-aminobutyric acid from lactic acid bacteria: A
systematic review. Int J Mol Sci 21:995.

Dai TY, Wang CH, Chen KN, Huang IN, Hong WS, Wang SY, et al. 2011. The antiinfective effects of velvet antler
of formosan sambar deer (Cervus unicolor swinhoei) on Staphylococcus aureus-infected mice. Evid Based
Complement Alternat Med 2011:534069.

Daliri F, Aboagye AA, Daliri EBM. 2020. Inactivation of foodborne pathogens by lactic acid bacteria. J Food Hyg
Saf 35:419-429.

Gao Z, Daliri EBM, Wang J, Liu D, Chen S, Ye X, et al. 2019. Inhibitory effect of lactic acid bacteria on foodborne
pathogens: A review. J Food Prot 82:441-453. doi: 10.4315/0362-028X.JFP-18-303

Han B, Hoang BX. 2020. Opinions on the current pandemic of COVID-19: Use functional food to boost our
immune functions. J Infect Public Health 13:1811-1817.

Higuchi M, Higashi N, Taki H, Osawa T. 1990. Cytolytic mechanisms of activated macrophages. Tumor necrosis
factor and L-arginine-dependent mechanisms act synergistically as the major cytolytic mechanisms of activated

macrophages. J Immunol 144:1425-1431.

. Hong CR, Kim HJ, Song DK, Kook YJ, Chung YH. 2021. Improvement of functional ingredients using solid-phase

fermentation in velvet antler extracts residue. KoSFoST Poster 12-041.



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

| JlQot. 2=
o o

480 ASE - UES - QMY - 0|BE WS MR HM - M- ¥US

Hong CR, Kim HJ, Song DK, Kook YJ, Chung YH. 2021. Improvement of functional ingredients using solid-phase
fermentation in velvet anter extracts residue. KoSFoST poster 210707(P12-041).

Jang DW, Ameer K, Oh JH, Park MK. 2020. Optimization and pretreatment for hot water extraction of Korean deer
(Cervus canadensis Erxleben) velvet antlers. J Microbiol Biotechnol 30:1116—1123.

Je JY, Park PJ, Kim EK, Kim HA, Lim DH, Jeon BT, et al. 2010. Composition of biologically active substances and
antioxidant activity of New Zealand deer velvet antler extracts. Korean J Food Sci Anim Resour 30:20-27.

Kang S, Monoldorova S, Titov I, Yun S, Cho JE, Jeon BY. 2021a. Validation of safety on the tuberculosis of the
deer antler. Biomed Lab Sci Poster 211014.

Kang S, Monoldorova S, Titov |, Yun S, Cho JE, Jeon BY. 2021b. Validation of safety on the chronic wasting
disease of the deer antler. Biomed Lab Sci Poster 211014.

Kim YA, Lee MH. 2021b. Quality characteristics and antioxidant properties of jelly with fermented antler velvet
extract. Culi Sci & Hos Res 27(7):40-50.

Kim YA, Kim SW, Lee MH, Lee HK, Hwang IH. 2021a. Comparisons of chemical composition, flavor and bioactive
substances between Korean and imported velvet antler extracts. Food Sci Anim Resour 41(3):386-401.

Kuo CY , Cheng Y-T, Ho S-T, Yu C-C, Chen M-J. 2018. Comparison of anti-inflammatory effect and protein
profile between the water extracts from Formosan sambar deer and red deer. Journal of Food and Drug Analysis
26(4):1275-1282.

Lee ES, Ju HK, Moon TC, Lee E, Jahng Y, Lee SH, et al. 2004. Inhibition of nitric oxide and tumor necrosis
factor-a (TNF-a) production by propenone compound through blockade of nuclear factor (NF)-kB activation in
cultured murine macrophages. Biol Pharm Bull 27:617-620.

Lee J, Kang M, Lee S, Kang M, Hwang S, Yoo J, Yun B, Oh S. 2021. Screening of Kimchi-derived lactic acid
bacteria for prevention of muscle loss. KFN Poster JY_211027(P08-236).

Lee SH, Yang HW, Ding Y, Wang Y, Jeon YJ, Moon SH, et al. 2015. Anti-inflammatory effects of enzymatic
hydrolysates of velvet antler in RAW 264.7 cells in vitro and zebrafish model. EXCLI J 14:1122-32.

Macleod G. 1994. Flavor of meat and meat product—An overview. In: Flavor of beef. Shahidi F (ed). Blackie
Academic & Professional, London, UK.

Mosmann TR, Coffman RL. 1989. TH1 and TH2 cells: Different patterns of lymphokine secretion lead to different
functional properties. Annu Rev Immunol 7:145-73.

Mun D, Kyoung H, Kong M, Ryu S, Jang KB, Baek J, Park Kl, Song M, Kim Y. 2021. Effects of Bacillus-based
probiotics on growth performance, nutrient digestibility, and intestinal health of weaned pigs. J Anim Sci Technol
63(6):1314-1327.

Nass R, Hamza |. 2007. The Nematode C. elegans as an animal model to explore toxicology /in vivo: Solid and
axenic growth culture conditions and compound exposure parameters. Current Protocols in Toxicology. doi.
org/10.1002/0471140856.tx0109s31

Park Y, Choi HS, Lee HS, Suh HJ. 2015. Hematopoietic effect of deer antler extract fermented by Bacillus subtilis

on murine marrow cells. Nutr Res Pract 9:451-458.

2022, 5 (Vol.11, No.1) 8_1



—_

Editor's Choice | UM =85 0|3t =829 FH™ut MYH SSl| thet nF

33.

34.

35.

36.

37.

38.

39.

40.

41.

42

43.

44,

45.

46.
47.
48.
49.
50.
51.
52.

53.

54.

Patterson E, Ryan PM, Wiley N, Carafa I, Sherwin E, Moloney G, et al. 2019. Gamma-aminobutyric acid-
producing Lactobacilli positively affect metabolism and depressive-like behaviour in a mouse model of metabolic
syndrome. Sci Rep 9:16323.

Ren Z, Qin T, Qiu F, Song Y, Lin D, Ma Y, et al. 2017. Immunomodulatory effects of hydroxyethylated Hericium
erinaceus polysaccharide on macrophages RAW264.7. Int J Biol Macromol 105:879-885.

Rhee SJ, Lee JE, Lee CH. 2011. Importance of lactic acid bacteria in Asian fermented foods. Microb Cell Fact
10:S5.

Schindler S, Krings U, Berger RG, Orlien V. 2010. Aroma development in high pressure treated beef and chicken
meat compared to raw and heat treated. Meat Sci 86:317-323.

Sharfstein JM, Killelea A, Dangerfield D. 2022. Long-acting cabotegravir for HIV prevention. JAMA 327(10):921-
922. doi:10.1001/jama.2022.0420

Suttie JM, Haines SR. 2004. Deer velvet technical manual version 6.3, Deer Industry New Zealand 2001-2009,
New Zealand Deer Products.

Tissenbaum HA. 2015. Using C. elegans for aging research. Invertebrate Reproduction & Development 59(1):
59-63.

Uno M, Nishida E. 2016. Lifespan-regulating genes in C. elegans. nnpj Aging and Mechanisms of Disease (2016)
2,16010. doi:10.1038/npjamd.2016.10

Wang QJ, Mielby LA, Junge JY, Bertelsen AS. Kidmose U, Spence C, Byrne DV. 2019. The role of intrinsic and

extrinsic sensory factors in sweetness perception of food and beverages. A Review Foods 8(6):211.

. Yoo J, Lee J, Kim YA, Oh S. 2021b. The effect of fermented velvet antler with probiotic strains on immune

response. KNS poster 211022(P4-32).
Yoo J, Lee J, Kim YA, Oh S. 2021c. Screening for lactic acid bacteria for enhancing GABA in fermented deer
antler extracts. KNS poster 211022(P4-31).
Yoo J, Lee J, Zhang M, Mun D, Kang M, Yun B, Kim YA, Kim S, Oh S. 2021a. Enhanced y-aminobutyric acid and
sialic acid in fermented deer antler velvet and immune promoting effects. J Anim Sci Technol 64(1):166—182.
Yun B, Kang M, Lee J, Yoo J, Oh S. 2021. Lactobacillus strains isolated from kimchi stimulate longevity and
immune response in C. elegans. KFN Poster BH 211027(P08-292).
SY, YT HIZ S. 1989, SSTAIH, M5, HLETHAL
&L 2021, ZLiL =SLHY Sighit EI:L S Zu} eH=E=E8t3| HEX|H(OnLine).
Ze, AW S, 2001, SAUHAR(PEARHR) HA=, =MET YH, ISBN: 9788980852246.
d2ts|, 223t = 1990, 2tHel=T otfolet SO|HZ AEZE AL
70| K| ZHEH ANkt Ei%). doi.org/10.20929/KTKP.PRE.0000105620
=2 E(EEHEAHS). doi.org/10.20929/KTKP.PRE.0000105383
BHXIQIEH(f5F-1=i%). doi.org/10.20929/KTKP.PRE.0000097133
SEEH(EHMES). doi.org/10.20929/KTKP.PRE.0000095766
YHCorp. www.neworigin.co.kr/goods/goods_view.php?goodsNo=1000000144

A
T'__.A;I



55.
56.
57.

=
[=)

o
rz
T
0

[

Hon
Mol

| JlQot. 2=
0o — oo

S=E (L EREEEE. doi.org/10.20929/KTKP.PRE.0000105328
(/\#iZ Ik 7). doi.org/10.20929/KTKP.PRE.0000104830

gat

=570l

iz}

AMEX|AZEE www koreantk.com/ktkp2014/

—

o

2022, 5 (Vol.11, No.1) 5



