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Effects of Tarak, Korean Traditional Fermented Milk, on Proliferation
of Immune Cells and Melanin Biosynthesis
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ABSTRACT Tarak is a Korean traditional fermented milk product that is fermented by adding rice wine to milk.
Tarak was produced with Lactobacillus paracasei ssp. paracasei M13-65-3 isolated from rice wine, and its effects
on immune cell proliferation and melanin biosynthesis were investigated. Tarak extract significantly increased pro-
liferation of T lymphocyte Jurkat clone E6-1 cells at concentrations from 10 to 100 pg/mL. Tarak inhibited activities
of tyrosinase and a-melanocyte-stimulating hormone-induced melanin biosynthesis in mouse skin B16-F10 cells at
a concentration of 100 pg/mL. These results suggest that tarak might have functionalities for enhancing the immune
system by increasing immune cell proliferation and regulating melanin biosynthesis.
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ZF T cell leukemia A3 Jurkat clone E6-1 A 3X<}
F A% AEZQ B16-F10 AXE gk A 2528 (Seoul,
Korea)ol Al & &¢kth. Jurkat clone E6-1 A X RPMI
1640 #]A1(10% fetal bovine serum, 1% antibiotics ¥X3})
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£ ol&3to] 37°C, 5% COz 2314 Hjs3lar B16-F10
M E+= DMEM #]#](10% fetal bovine serum, 1% anti-
biotics ¥l A 37°C, 5% CO, .2 uj 3ttt Al
B e Ry fAEEE s $Yse] g
S A zse o AFEs Y (Lactobacillus paracaser ssp.
paracasei M13-65-3). MTT, mushroom tyrosinase, L-
DOPA, arbutin, a-melanocyte stimulating hormone(a-
MSH)- Sigma-Aldrich Co.(St. Louis, MO, USA)ol|A
v} 3} ik,

Elet % Bt 252 ME
Al g gl A Bt 7 (Lactobacillus paracasei

ssp paracasei M13-65-3)5 o]&3}o] t}g9] WHog
EFES A28t YR(66.7%(w/w)), A E7(3.3%(w/
w)), BAFB0%(w/w)E 3k 7 130°CellA 22 <
hataba Wzhsl dsel MRS viA| oA de s st 475
1x10° CRU/mL =& F3sto] 37°ColA 2443 &<t
A w A Etere Azttt Axd gEs 54 1x

st} Blet #5 S 58k Abgely] 47 ~20°CA
nRslglh £ ABEE 42 B4 Axse] i F3

ES oA -20°Cel B#sksitt

AME A EH™

Jurkat clone E6-1 A2 20| E}gto] njx|&= JakS
MTT B S o83t 433 TtH6). Jurkat clone E6-1
A EZE 96-well plateo| Al 1x10° cell/mLe] EEZ 244
7t &2k 37°C, 5% COp Z7 A wjkst 3= RPMI1640 vj#]
2 3% B FEES FEHA0, 50, 100 pg/mL)E 96

AIZE &k AEeith. o]F wiAE AASAL MTT0.5
mg/mL) SN0 &2 4X7F <k A3 F acid-isopropanol
(0.04 N HCI %3} isopropanol) &8 #7}5fe] a2 AA
& &allsta 590 nmolA FFEE 54 3HATHBIOLOG
MicroStation plate reader, Biolog, Hayward, CA, USA).
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Tyrosinase 97} &3
%Sl RS Wy

3}e] mushroom tyrosinase® &7}
o Elge] H A= dTFE 5

S48 TH7). 5 mM L-DOPA
0.2 mLel BgF #&E(100 pg/mL) 0.5 mLE #H7lsta
mushroom tyrosinase(200 unit/mL) 0.1 mLE &3 &
37°Col A 10 &3t WA ZIEk o] F-0l 490 nmoll A Wk
o] A2 =A3}I tyrosinase inhibition rateE the&
o A& olgate] AT,
S-B

c )%100

Tyrosinase inhibition rate (%)=(1—
S AR FRE

B: A3 59} tyrosinase t4] §9iE AHERE A FF=

) - o] 82} uhH 5 B &

FAAE g2 SvlE AES A FEE

Wal7] 98ke] tyrosinase? A3 A2

arbutin(100 pg/mL)¥ -+ F&E(100 pg/mL)°] ty-
9 b=

pi

rosinase 97}ol| v A& FFS
Yot MY =d
B16-F10 A ¥ Z 96-well platecl Al 6x10* cell/mL2]
SRR 24417} Bk 37°C, 5% CO, 2R Wdd I )
A& AABEAL a-MSH(2 pM) 2t BHet 55 &(100 pg/mL)
< Aeste] 48417t B3k 37°C, 5% CO, 7oA sl
o} o] % 96-well plateE YAE2](130Xg, 4°C, 5 min)
st el wiAlE AAE * 1 N NaOHE #7}st
AREol gl Wbl 8313513 450 nmollA FHEE

SHHATHER). et FEE A $% FEFEL Wrbetol
Wehdl Aol vAE 9GS SHAA Bt FEE Az

oF wjashgict,

Ofm
X
we, HI

Lr;'k 1z

Al

HES 3% Wl A o REHAte
EbWiTh A2l 7hell ANOVAE A 0}04 AHE
13131t} ¥l x+= Duncan's multiple range testZ

£3ko] K0.05 oA A 33 THSPSS ver. 19, IBM,
Armonk, NY, USA).
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Jurkat clone E6-1 AZ&= QIZF T cell leukemia A3
A primary T AlE9] W19 F3 7]5S& BHAstal e E‘%
W 24 7|dY B2E AEx=Z o849 ‘31r(9 10). Lactoba~-
cillus paracasei ssp. paracasei M13-65-3 o++& 0]*‘l
ke A x3 g =52 10, 50, 100, 200 pg/mLe] &
2 #7Vstar 96413 5QF kgt Jurkat clone E6-1 H]i
= dxatel nste] AE SAEZE Fo5HA FrFsklth
(7X0.05)(Fig. 1). 3 F&F &2 Jurkat clone E6-1 A3
o] A ko YIS FA Fohr) ZEulo] QB T gnt
ol AT} xFH o v FAIFE FTolE WYg s s
= 71sd= BAskaL ol Blo] Sivk(11,12). o] =&t
2 73l 752 ZEufo] @ E 2ol ofFfe] giA A
3}, AbO) EFRQL AL 7t AFAASAIE &4 F7t
L5 7] wjito|t w3 L Ento] ¥l o] Zh-gof
R ?‘I‘—I‘:—ﬂ’ S7¥ste] Al JRAell o kA
galA o] F Aol th3). & 04—?01]‘1‘“ A
21 Jurkat A3 <]
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Fig. 1. Effects of tarak on Jurkat cell proliferation (meantSD).
Jurkat cells were incubated with tarak for 96 h and cell pro-
liferations were measured with MTT assay. Cells were incubated
with medium (con), milk extract (milk), or tarak extract (tarak).
Bars with different letters (a,b) indicate significant differences
(P<0.05).

tyrosinase: tyrosineS Ats}sle] HF:H o=z wilol
AT Aebdo] HEdHA FAAE Ag-oe= 7], 2
A, FEet 5o d3to] fid 4 ITH13-15).

g} 3522 100 pg/mLe E %ol A tyrosinased <
Al A8 3L(/X0.05) - FE2ES tyrosi-
nase A3 &7} 919 tHFig. 2). Tyrosinase A3A<!
arbutin® 100 pg/mLe] XA tyrosinased 971& €t
g FEERY 9 F93A A8l A HIXK0.05)(Fig. 2).

Elgl FE5E51 ¢F FEES 27 100 pg/mLe] s=a
A a-MSHel| 2]5}e] &3 B16-F10 |39 2l A4
& st AT 53 Elgt 555 A% Bl6-
F10 Mxe 7]z debd BAAFET FolstA @ FFe
A& ‘g/“ °}°ﬂﬁ‘r(P<O 05)(Fig. 3). ¥ A9 A3+ B
ol oste] el A4 Aol A E =

o HojF= ;ﬂggl_ Elgt FEE) 9 ¢l tyrosinase A3
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Fig. 2. Effects of tarak on tyrosinase activity (mean#SD).
Mushroom tyrosinase were incubated with medium (con), ty-
rosinase inhibitor arbutin (arbutin, 100 pg/mL), milk extract
(milk, 100 pg/mL), or tarak extract (tarak, 100 pg/mL) for 10
min at 37°C and tyrosinase activities were measured. Bars with
different letters (a-c) indicate significant differences (P<0.05).
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Fig. 3. Effects of tarak on melanin biosynthesis of B16-F10 cell
(mean+SD). B16-F10 cells were incubated with medium (no
a-MSH), 2 uM o-MSH (a-MSH), 2 pM o-MSH with 100 pg/mL
milk extract (a-MSH+milk), or 2 uM o-MSH with 100 pg/mL
tarak extract (a-MSH-+tarak) for 48 h at 37°C and melanin bio-
synthesis was quantified by measuring absorbance at 450 nm.
Bars with different letters (a-c) indicate significant differences
(P<0.05).
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