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Abstract : This paper describes a shake-flask fermentation of Acacia flower producing whitening- and antioxidant- agents.
Tyrosinase activity was inhibited in the presence of traditional and flask-fermentation broths whereas no inhibitory effect of
flower extract was observed. Tyrosinase inhibition was 40% in the presence of solution containing 10% of extract from fermentation
broth and it increased by increase in the concentration of it. Arbutin (20 mg mL™") and kojic acid (80 pg mL™) gave 90% and 58%
inhibition, respectively. The result indicates that whitening activity of 40% extract solution was comparable to that of kojic acid
(80 ng mL™"). The comparable antioxidant activity was observed for 60% extract and 10-mg mL" vitamin solution. No noticeable
toxicity was observed with extract. The physicochemical stability of fermentation supernatant was observed at room temperature storage
condition. The result clearly shows that shake-flask fermentation of Acacia flower produced whitening agent for functional cosmetics.
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W75 3] AAT & d5 Hasiiint:. dassd 9
EAY7IE 98l AMEE A3ZZ3Q] Human Keratinocyte (HaCaT)
cell> FEHel7| st Alokgaty 244 npgorR
B Fofdkgoktt Q-efjo}d A (Fetal Bovain serum, FBS)+= Gibco
AHUSA)ZEE F35F9aL, voF8 v =] (Dulbecco's Modified
Eagle's Medium), HlUAl2, AER|Ento]Xl, 7] HF, tyrosinase
2 I AleFES Sigma AHUSA)Z F-E FFelsh3ith

mlm

ﬂlﬂl

2.2. Hi X| &I H{QF ditd

2 it sk AREE 7IEHl A @] M9HA] = Na,HPO4:
TH,0 (12.8 gL™), KHPO4 (3 gL™), NaCl (0.5 gL™), NH,CI (1
gL™), MgSO, (1 mM), CaCl, (100 pM) 9 AFo] n|FPas
2359k AEHHH o2 A RE 47]9] o}FfA| o}l uf
F MO tyrosinase &g A &S S5t 7MY =2 A&
& Ueh NGNS AEFOE AT W Bake
Oof7PAJo}R Yl & Aol A ZaLF HA A 24A7F kil £
Al Hof o]5
gk2=of H7H30 g/b) skith ol & 7t 7](Sanyo
Electric Co., Ltd., Japan)o]] ¥ 11 121 T, 127]‘”2& 2087
Batshch Bt A E Z3She FehAEo] 10 mLo| #1
g ols FHE3tar ZEhufok7|(Jeiotech, Korea)oA] 28 T,
180 rpm o2 1047t ufjoFslSict.
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o]-x 7] tﬂ
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7HAoF EAFFHS 2oz o] &SI =, AxH 30
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0.1 M QIAFEZN(pH 6.5) 220 uLo} gra sl 20 pL 1
21 8RS F 42 2831 mushroom tyrosinase (1,500 UmL™)
20 WLE &AL o] Golo] 15 mM Efo| 248l
40 WLE BAASATE BEEAL 37 ColA 152 Fob whSA|
Z1 %, ELISA reader (Bio-Rad Laboratories, USA)& ©]-835}¢]
490 nm TpAtol| A HFS-E31E O] G2 =459 ) Tyrosinase
2d A& Equation 19 2Jsf A4ks}3ict.

Tyrosinase &4 A&l & (%) =100—

a : BARC] FHE

a' : tyrosinaseS &N 0 2 A3t TA| B 3L TP

b WEBEA] WIE B

b' : tyrosinaseE &N O
S

Equation 10]A] ZA|EHLE AJEHE 0.1 M QAFYT 920l
(PH 6502 ojxIg Eggolck

2.4.2. PyrogallolE 0|& %_ SOD SAlztd =H

a o o] ghitated& B7hs7] 918ke] pyrogallolE o]
3lo] wrg ol o] SOD (superox1de dismutase) -S-AFEAlS =435}
At} SOD+= AA| Yo A A= (superoxide) S A4S
2(H00)9F B 9] 0,2 A 7]= 98-S gt} SOD
SAAEAE Aot AT SOD} §AME oJ3He sl

AEAEAE IsHES AA sk 98-S ghei{10]. SOD &

A "Eg-ol|A] pyrogallol2 Eof EAjshs HHAitsEEt)Z
of oJsf Z} APeE7E doju AN ELE gt ol & £
33 = A (spectrophotometer) 2 ¥-A3}11, HAISHE Z2FEA] 0]

L 20| &7 A] pyrogallol®] Abal& w7} Lrofz| =
olgslo] TSk TS R0 2T 9l
917 A= Marklund S[11]0] A|¢Hst ¥ wlet SOD

GAAS 24T Alg o] WrasEo 10 uL, Tris-HCI

H ¥ (pH 8.5, 50 mM Tris€} 10 mM EDTA) 150 puL, 2 7.2

mM pyrogallol 10 pL& &33}o] 25 T oA 1027F ¥H3-A| 7]

3, IN HCl 50 pLE H7}ste] uhe-o 22 A AT vhg

ELISA reader”7]E o] 8£3}o] 420 nmoj|A] WHS &3loio] &

TE AU 5Y ARE 33 S4ste] 42 ke 3

2| & AME3FaL Equation 3-2 ©]-83}o] A& 9] SOD G-AME

& Axs AL SA R i o

Tris-HCl W5 S H7ker Eghgololo)

rm %o

o

7 oZ: F=LI ot

SOD frAFd(%) = {100 - [(A - A)/B]} x 100 (3)

A waEsEolo] YrhY BRSNS U F FYE
B: SRR W FYE

A': pyrogallol tjAl Tris-HCl W& H7}st Sgh-go o] Ht
° B sae

[ ‘T‘ o

2.4.3. MTT Ol MIO| & 0|8t MZ=4 HIt
MTT ofAloli= Aolle A9 nEZ =L o Eaas
of ol Ao =84 7]l MTT (3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyl-tetrazolium bromide)E& &8/ <Q XAl 9]
formazan© 2 SHAA|7|= PEZEZ|ote] 58S o]§s}o
RlESo) wisks 255k A oItk meba Alokels Al
o] ¢fol WE= MTTO|| ojsf A/d e Hepa o] Azro] X3
AT 12,13].
= ARS st AR
line) HaCaT (Human Adult low Calcium high Temperature)
cell& WP A] Bleto] H&8la HYA(100 [UmLY), AE
A2 uko]A1(100 pg mL™), I 10% FBS (fetal bovine serum)S
$H-5-5l+= DMEM (Dulbecco's Modified Eagle's Medium) H}j X]
£ A7IRE & 5% oikettaE st wigTlolA 37 TE
8281 24178 vjekalgit). vjeFE HaCaT A Z32E 96-well
plated] 2 x 10%well2 E5t0] A7} & 3ze w712 24
AZF v eFet STt Wi & 1% FBS7F 3 71H DMEM HjX| 2
Wk &, o sEo] HEkHaS 247 100 s H7tsl
3L 24A17F 71 vjoFS AAskTh ZF well plate®] v x| S
A ASH & 0.5 mg mL" MTT £9-< well plateo]] 30 uL#
B3} 4X7F S<t vljokslich vljoF £7 3 Z) plateo]] 100
uLe] DMSOE #7}3}¢] formazan 2742 83l A|7]1L ELISA

Rl

A-G-obA| 32 A A}A| EZE(primary cell

reader] & o §-5to] 540 nmol 4| Goe] THEE ZH3Y
oh WaisZole] A7bE A ghe Aol A WioE AEFE
PEPOR AGFHAT AZEAS JEP AEYEE

gk MEgE ehyglc
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3.1. O}ZIA|OF £2¢
tyrosinase X{ EH
A WellA "akd
nj@zk-g-olgk o] gt ““EPH’%‘?J*J
AFEE-S ol m|ghei3,4]. Hehd A g of A tyrosmaseﬂ EP
0] Z A2 L-DOPAR A& A]7|31 o]& thA] L-DOPA quinone
S =7 A4S = F8T JTS TATH14,15]. ¥t o2 |
W a7l ot A g =dE2 WetdgeAd oA
o]l A tyrosinase®] E/dS A sfsto] Elo]24lo] L-DOPAR A
3lE= "3 = L-DOPA”} L-DOPA quinone . 2 A 3-&]=
Hh-g-o] A ErH14-18].
= Aol A= ol7pAloHES] AN njul g5 ol
7] f1ste] Bfo] 24l 71 A E ARE-Sto] A AREGAIE(in vitro
tyrosinase inhibition assay)& 43§t Wa 7|7 PO] E}E 0}
ZhAjo12E Q) 2k g ol =9 tyrosinase A A&
1 AFE Table 1] e QITE A& #1, #2, #3,
ZF 24704, 3070, 3170, 3270 7+ 2ravt ZJ@% /\l
o|t}. Tyrosinase S/ A dll&-2 #10] 45% 1L #2= 30%%],
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= tyrosinase A A3 7} T A] gkt) o] ofylA|oEE
1ol tyrosinase B Ao =AY =)o] glont = H
;:;414 oﬂ,q ]Hsz]—/H o Zre
At
e

0%
o
| o
i
h=)
—|m
o
X
i)
L

L E’X]O]

= =4 “?J*é %% quzfr,}

¥

S S et g

of 7P w2 ¥ ez

Stk ol

3
= o

T
(e fob
f 12
)

g Eol &5
b, of7pAl o}l S FHi-she F71E iAo
Z(10%, v/v)te] 8 E‘
Z ol v oz ARE 2

A 3lE(58%)& ‘%EPLH‘Z*J% =4

ol
e o Moo
H r (o
(=
t:op
e v o

ofr
Hﬂ JIZi l‘
_]0

osinase

<

)
rr

lo gl e
-1)1' O_>|: O
g

12 ox

)
)
of
19
=
Ml

2

o
ofl
ol
S

Ir
=

[
lo

o &
N

Table 1. Tyrosinase inhibitory activity of fermentation broths of
Acacia flowers

Fermentation Fermentation Tyrosinase
broth time (d) inhibition (%)
Traditional (#1) 720 45
Traditional (#2) 900 30
Traditional (#3) 930 10
Traditional (#4) 960 8
Flask 8 58
Flower extract - -

3.2. Tyrosinase &A M50l 0| X|= O7tA|O}
E55% 55 o3

gg}/\ﬂ Hl—_ﬁ_oﬂ/ﬂ olo o};}/\] o]-zg_ol H}ﬁong tyrosinase
A AIE A8 Lot 7] ffsto] ofzpAloES] Wa
of YgulER 3Asto] YAFHHY =
yrosinase 24 A dl&S S5ttt of7pA oFE el
oAy RTo R AFLEET
I} wjul g 9p7p @
. Figure 10] YeRf¢l=ol], L&
2ol = A 7E WRE A gk, ol A7lolA

gul

2

= o

OO EZ=Z A
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T=
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e
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3 T 12 ik of nd
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ZAE A FLS Ayfo|th HEHo] 10% EEH F-H
tyrosinase B4 Aa&0] 40%% 1 H2N Ly} Zrlelas

Tyrosinase inhibition activities (%)
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Figure 1. Tyrosinase inhibitions by extracts obtained from fermen-
tation broth of Acacia flower with different concentrations.
Control is flower extract and others are solutions containing
extracts from fermentation broth.



AL E Z7tsto] Z=Ho] 50% EZFHE 20O tyrosinase WO 81(5%) S UEQlOL uE B 9l uFoS o
24 A &L 0%ATH o] F W7t FEo] Frlolw Falgh  FAHBAL e &, S5 0] 20% ZFE £
A& S7H7F BEEA al HYH 9| tyrosinase T4 SIANSFEIA S 56%91 T 5200 Y7} Zolatol] wha} Gl
A& 64%th. SHH FAYRLOR AGE FREQ0  FASHAE WA F7Ete] HEAo] 60% EIhE gl
mg mL)O] B4 A& 90%AL ZAKE0 pg mL)S  FABEAS 8%k A FAHEZ R Faketanrt
58%92] 24 Ael &S UeRfArk ol nuiAlR de] ded  $5rha A HE C 8910 mg mL)o] Fikaiet
A0 pg mL)o] B4 As|&o] Tepad wasEd L 8%k & AT 2o wEA FABBAS 2= =
40%7} 23 g AT Ao v Rojrh 1 Ao] WFHA Eolom, WHE 2ol 0%} LaHE Jegono
U dasEole] Asavhs aRenck votslgrk 22 10 mg mL! HlER C g7 FUT st Felo] 98-S
T2 RE nEshgE Al 2o FolE= obrbAlolES Wa Holzth B ATl ofylA|o}Zol o] o) ofF] ATAE
Zo BYFS ARY 5 ok 20| BAitag A7 ste] WRALE HEsT YA
2 QI3 Ak WL oA 4 98 Holzr)h Byl ohet
3.3. OIFIA|OI 2 Y Bt S sSEMO| s H SHASHEY mopag wrgolo] Mol PABHEE AL TFeshe] T AF
3 ] t] Z(free radical) == G2 EX 2} A= AN A wWIEIF o 2 Aoz o AXCH
T 9 B AEE &4 Ei YAA 2F LS of

= 7]

AL 3R] 1w3lE A B AgAEoe| 71548 3.4. OtFtA|Ot= S ER MOl ME=d EIt

AE Bl AES E7] Qlste] HABA FArEEAH LS A3k npe} o) ofzhalolael wrE NS ww W gzt

ZHe BAES WEEly] 913 1S5S Sas) 21 Qlth19] Ko| ol 7|5 ASAE YR T AMEIHsAo] otk 1L} 2l

E AT ME opppAo}Ele] Zatad oA doji W Ao AL 5o RE wusly] s Az ti B4

aolo] gatsley fHe 2ARIAL HaSZNS e 2 Brisjok stk wasEolS AAs| 54sle] =} o2

2 A z3lo] £HO| SOD A S 24T 1 ATE SIS R 23 T, HaCaT A|Eo] 0|5 g0z ajate] A

Figure 20 Ul et wha Fo] Zolazd(SAY2R)E  ZAERS 2ASIYL Figure 3(A)o]lA REo], BE %o
folof ] A ZAIELO] 95% o]AHS LFERSILE Figure 3(B):=

SOD-Like scavenging activity (%)
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Figure 3. (A) Effect of various concentration of extracts of fermen-
tation broth on cell viability in MTT assay. (B) Morpho-
Figure 2. SOD-like activity of extracts obtained from fermen- logical characterization of HaCaT cells: a, untreated
tation broth of Acacia flower with different concentrations. cells; b, cells treated with 100% extracts of fermentation
Control is flower extract and others are solutions con- broth. Images were captured in NI-100 Trinocular inverted

taining extracts from fermentation broth. microscope (NEO Science, Korea) at 100X magnification.
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Figure 4. The changes in (a) pH and (b) Brix of extract of fer-
mentation broth during storage.

Wy olo] 23 w Iz ko golo =z Ze]E HaCaT
Az o] Hul Aol T S0 HZe] 3 estam kmor-
phology) 2] Z}o|& &
Aol Ajazof mlX]
7} 80% o)/do] =

T

A BEE BE k% ofrlAolEe) Wade A AEAES
o] 95% ol 4l Ag LeTrhE, ofrbAolE Y WEAL A
mo| B e A ok ok BAR oA

3.5. LE 0| ObF A T}

Al go] BrE ofylAlolEl W Aol AR pHe}
o] Wl 243 A7 2Agte] Wkl 7o) WAE A ek
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