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TECHNICAL NOTE
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Whitening improvement effect of Hermetia illucens larvae extracts

Ji Yeong Park, Sun Young Kim, Bonwoo Koo, Eunsun Kim, Yong-Soon Kim, Kwanho Park’

Industrial Insect and Sericulture Division, Department of Agricultural Biology, National Institute of Agricultural Sciences,
RDA, Wanju 55365, Korea

Abstract

The present study investigated the feasibility of using the ethanolic extract of Hermetia illucens larvae (HIE) as a
whitening improvement material. In cell viability assays using B16F1 melanoma cells, no cytotoxicity was recorded up to
200 pug'mL' of HIE. Moreover, while tyrosinase inhibitory activity increased, melanin content decreased in a
dose-dependent manner, indicating that HIE likely inhibited tyrosine-induced intracellular melanin biosynthesis in B16F1
melanoma cells. Therefore, HIE is expected to serve as a potent whitening improvement material.

Key words : Hermetia illucens, Whitening, Tyrosinase inhibitory activity, Melanin content

1.M 2 al., 2009). JA WAl melanin A2 tyrosine
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I HHEA tyrosinase Aol I8l melanin Ty vl A2 A ARESE] f18A= melanin
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Fig. 1. Effects of Hermetia illucens larvae ethanol extract (HIE) treatment on B16F1 melanoma cell viability. Cells were
treated with various concentration of HIE. Cell viability was determined by MTT assay. Values are expressed
mean=SD (n=3). T-test, *p(0.05vs. 0 ug/ml, “p(0.005 vs. 0 ug/ml.
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Fig. 2. Tyrosinase inhibitory activity of Hermetia illucens larvae ethanol extract (HIE) treatment. Values are expressed

mean=*SD (n=3). T-test, *»(0.0001 vs. 0 ug/ml.
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2.2. ojH|2|7}S0H S0l 7S ofiEkE FEEHIE) M=

oi|2]7hE ol 5ol -5 olleh-E FEFE(HIE)2 o
2l7ksolsel +% —Er“g(HD 5 g770% ethanol 100
ml (w/v)& E%3t ¥, ultrasonication (Sonics &
Materials, Newtown, Australia)22 10 s/10 s/15
mindt] FE5HATE A 5A| tyrosinaseA sl E4,
melanin g S AHSHE A== HIEE 9AE
(4, 10,000 rpm, 10+, CF-10, Daihan scientific,
Gangwon-do, Korea)st] filtration (0.2 um PVDF
syringe filter, Hyundai micro, Seoul, Korea)st%l
o}, o]% YA T 5=71(Gyrozen, Gyeonggi-do,
Korea)E AH&ste] SulE &4s] A|AT &, &L 4

B2 Al zste] -20T ol Hatste Aol A-g-stt.

2.3. B16F1 melanoma celld{ ¥

& Aol A8-H B16F1 melanoma cell =1All
EZ 23 (Korean Cell Line Bank (KCLB), $H=)e]l
A BF drof AR8SHATE. 10% Fetal Bovine Serum
(FBS)<t A= ot 4] JAIE 2% =4
2 1% penicillin/streptomycin®] 47Hd Dulbecco’s
Modified Eagle’s Medium (DMEM) BiZ|olIA] B2k
(37T, 5% CO,, MCO-18AIC, Sanyo, Japan)3ttt.

24 HZE =4

HIE®] B16F1 melanoma cell®ll et 54 &<l
5}7] 915k Carmichael et al.(1987)2] H'HH2 HY
sto] 45t Tt 96well cell culture plate®] Z+ well
o BI6F1 melanoma cell& 1 x 10* cells/wello]
EE 100 pl® 250to] 24417 vieFotlar, A7t
ST FAE 0 "47‘}6]'0“‘5X] SHIst & 7} well 2] Hl
215 AAsIATE. 222 2 welloll HIEE 5™,
10, 50, 100, 200 /zg/mL)i 100 L™ E=Fste] 24
A7 vjeFst & vl =] A ASEI . MTT reagent (1
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Fig. 3. Melanin content of Hermetia illucens larvae ethanol extract (HIE) treatment in B16F1 melanoma cell. Values are
expressed mean+SD (n=3). T-test, *p(0.001 vs. (=), “p(0.005 vs. (-).

mg/ml, 3-(4,5-dimethylthiazol-2-yl)-2,5-diph
enyl -tetrazoliumbromide, Duchefa Biochemie, Ha
arlem, Netherlands)E 50 pl1¥ 37}sto] 1 AR vk
SR, Al i Hepd JAHES 21 &, MTT re
agentE A AT Isopropanol 100 pl¥ A7t
o] spectrophotometer (Spectra max M2, Molecul
ar devices, San Jose, USA)E ©]85t% 570 nm ¥
650 nmOllA FFEE S5t Cell viability+=
of#f| 9] A& o]§sto] ArESIH e, HERT2] 70%
eH(70%) 22 FAEE 749, HIEZE Al 54d0]
UeS UEdth

12FAAL - ZF WeH—O’]ODWO‘OD@so

- AL e o\ 00(570*650)@
22 AR 2 Cell viability(%)= ———>-x 100
0D, (570 —650)b

ODs70-6500 * HIE F7HF9] S %=
ODs70-6500 - HIE F-87H19] §3=

2.5. Tyrosinase {5l &4

HIES] vl 7)d a3-E HESE] 9151, Yagi et
al.(1987)9] W& M5t tyrosinase Al &
=75ttt 100 mM sodium phosphate (pH 6.8)
115 ul®} mushroom tyrosinase (300 U/ml) 20 ul&
=3t 7, 37CA 1587 §Rgatt 10 mM
L-DOPA 15 ul¢} HIEE s%=4(1, 10, 50, 100, 200
pg/mL)E 40 ul¥ Z7Fsto] 37C A 25831 whg-st
% AAH DOPA chromes spectrophotometer
(Spectra max M2, Molecular devices, San Jose,
USA)E °l-85t 475 nmellA F3=E S5k
Tyrosinase #]3l 8442 o] A& o]-§-5to] AFEs}
A.o™, HIE 79} HIE F387H9] S8 das
= U Sl

2.6. Melanin &t2F

6 well cell culture plate®] Zt well®l B16F1
melanoma cell& 1 x 10° cells/welle] HE=
seeding® ¥, 24A1F sttt HIEZE =@
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Tyrosinase inhibitory activity (%) = (1 —

(125, 250, 500, 1,000 ug/mD)= & A2} 4mM
tyrosines B16F1 melanoma celloll A2|3t &, 48 A|
7t vjeFotdal, B16F1 melanoma cell-S A€SH A5
o8-S 3]4=3F th2, spectrophotometer (Spectra max
M2, Molecular devices, USA)E ©]-€5°] 490 nm
oA FBEE =745ttt Melanin ¥%-2 melanin
ESE(Sigma aldrich, St. Louis, USA)= ©]-8-5}o]
standard curve® 2J3%t &, HIE A&+2] TF=E
standard curve®ll 95t melanin &S 4H&5}

.

2.7. A2

SAH AL Statview TA Z2IAHE o] g5}
iz ¥ p<0.05, “p<0.005, “p<0.0001 & 7
F, BAHCR Fogt Aoz HAste] Yepfoict
Zt o] thgh F-oJ2t Zfolof| thgt Bl W-2A]-2 t-test
one-way ANOVAE °]&std 544 5948 H5
=y
> 1

3.Z3 %

na

31 HESY

HIES] m]¥ 7|48 A7 2§ 7HsdS HESH]
HIES] MZE=Ae) &3t melanin &% AAJAE
Q15171 9]5tod, B16F1 melanoma celloll HIEE 5=
H(1, 10, 50, 100, 200 ug/mhZE A=t TMTT
assay HH o2 AZ 548 SRIstATHFig. 1). ol&
Alzo] tiatagol A mEZEol U Yigio|
olsf T =84 71491 MTT tetrazoliume] ¢
o, Hepd B84 33 MTT formazan®] 373
AEE S74ot= HHoltHPark et al., 1987; Yoon,
2016). & AFlX+= B16F1 melanoma cellell HIE
£ Astdle A%, (-) R Al ZAgEET v st
o] 1 ug/mlellA 115.23%, 10 ug/ml°lA 113.77%,
50 ug/mlolAl 125.75%, 100 ug/mlolA 132.18%,
200 ug/mlollAl 127.24%<] A2 FEE&o] 1=
th. HIE 1-200 ug/ml HIoNA] (-) 279} Bl sto]
13.77-32.18%°] A& S7PF Uet e Es HIE=

Job

1o
=)
_Im
=
>
fol
k%)

887

HIE 717 22k
HIE 787t 8%

) x 100

B16F1 melanoma celloll MZE4-& 4014 o4&
o] ERI= ek, whaha] Az AEof JFE 2] Y=
HIE 200 ug/ml& %% $E2 519 tyrosinase A3}
248 S]lsteit.

3.2. Tyrosinase A{5f| &4

Tyrosinasex= Al W Hapd P
(melanogenesis)olA TF AlE Wof| Z2H8k= tyrosine
S ABIAIA R Bul5o] gl 2R A E(melanocyte)
9] Wazhd AA(melanosome) 14 melaning "J3Hdst=
%9239t §4o|tlJimenez-Cervantes et al., 1994;
Berneburg et al., 2000). ©]+= tyrosinase A 3f E1}e]]
m2} melanin 434 A &5 gRlo] 7hssto] T & n|
i3 e Ao A £ Q wd S 2 S8 E 9t
(Kameyama et al., 1989; del Marmol and
Beermann, 1996). WEAQl wjw /A A==
ascorbic acid (vitamin C), arbutin, kojic acid 5-°]
Qlom o]52 tyrosinase ¥4 JA T 4 A5
2 9 A EWE JHAe Aes BuEY gl
(Sanchez et al., 1995; Yoon et al., 2018;
Masamoto et al., 2003). =3 glucosamine®} fatty
acid 52 tyrosinase® glycosylatione A5t
melanin ¥4 Adflot= AAZ 4 A AtHJeon
et al. 2009). & A tollA= HIEQ] vlH AL A2
A9 o]& 7Fs/dE& 7151 st in vitro/doll A
melanin A9 F9 G492 tyrosinase Al 24
< HUleHthFig. 2). HIES 10, 50, 100, 200
ug/mlsEZ A5t tyrosinase A8 /43S EA%H
A3} () 2+ oiH] 100 ug/mlellA 16.58%, 200
ug/mlelAl 21.72%2] tyrosinase A5l E-go] &=
FoBg HIE 557t 57Fdel W} tyrosinase A5
o] foHer FrIRRE ERRISHATE whEbA
tyrosine®ll A tyrosinase”} 2-&5to] DOPA7Z} A3/8 =
= BHAHNA tyrosinase E43°] HIE7} #oisted
melanin’ /82 Aoz, njd A AxE &
|49 7P VM Aoz mgdnd. 25 58 =&
== 19 R A2 Z-8517] flste] A% A1E
ZAFe A3t =8B 7] 50% ethanol &
5, 10, 20 mg/ml9] sZolA 22t 40.7, 6

e
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83.8%(Kim et al., 2020), A4l 70% ethanol &
£ 500 ug/ml =4 2F 38% tyrosinase #13ll &4
< 7= Aoz Higo] IthKim et al., 2014).
HIE7} 5= tiH] =2 tyrosinase Aol E4& Ho=+
Qonz Ny B SR FEEH T |
A 22 S8IFs/d0] B =2 AR 4t HIE
Hdsket=4e] Histo] njd A G Yot
AdAer AL 541 P 7= dAEol7]
2o M= s A A T SHA F 9]
7t & Ao mEn

rr

3.3. Melanin &zF

2 AFolA=HIES vH 7HA 4 B8 7FsAd=
HES}7] fIsto] HIEY] tyrosinase A3l €445 &elst
931, B16F1 melanoma cell& ¢85t DOPAA=2
&3t melanin A= FAT =N HIEY vld 7j4
BIE 2RRIstalz} ottt Melanin A48 Al B 5
AZE M|z o] B3} 2 melanin 2482 =5 =tyrosine
(4 mM)= B16F1 melanoma celloll #2|5t9-& 3¢,
SO 2 X tyrosine #2704 melanin A3 Al 2
SAE Azo] E7)7F BolA AU 4FE7] Fel
melanin 471 &= 0] melanin o] fo80=
Z7Fet A& FRIst et Melanin $F &34 A3}, 83t
o= oIS wiet FUSHAl () WHEH56.82
ug/mbDell Blst] 4 mM tyrosine #27+380.07
ug/ml)®] melanin 2] oF 6.698] S7Fst Zo] &l
=082 tyrosine®] €5t melanogenesis”t F%
H 922 FRIstH. 4 mM tyrosine A2 72HHIE A
22] melanin &2 H|w g A3, 4 mM tyrosine
A2 ] 125 ug/mlelAl 18.56%(309.52 ug/ml),
250 ug/ml°lA 12.26%(333.48 ug/ml), 500 ug/ml
ANA 30.31%(264.87 ug/ml), 1,000 ug/mleIA]
45.34%(207.76 ug/m)= F& 9|EA OS2 melanin
hefo] Faoh= ¥ FRIsturt. o= HIEZT
melanogenesis®ll AHH R FFE v, SAZF
9 MAHEE U0 7)= melanin AR3E A=
o a4 Aoz moter) nebA 2 ATE e
2 HIE= AEZ=4E fdstA @¥ew, BI16FI
melanoma cell HellAl tyrosined] &Jsl &=
melanin &4 7} tyrosinase 4-& A3 A|QLE
A, A W melanin B3/d-E Aoliots Aoz o4
HE2HIEE v A A 24 Z8 77 22 A

o~

2 AFlA= HIES] ¥ 7R A 24 87Fs
A& AES] flste], ME=A 7L, tyrosinase A
) 24 % melanin &FE RIsHATE B16F1
melanoma celloll4 HIE200 ug/ml7HA] AlZ54d0]
Ueh2] ekoton], 5U% wko HIE A= A
tryosinase A8l 242 ¢F 21.72% S UErHE-E &lst
ot 283 melanin &% %4 23} 1,000 ug/miel
A 4 mM tyrosine 27 tH] melanin o] oF
45.34% A SISty daHoes HlEs
melanin A4S GAT et ob 2} tyrosinase A s
24S 7o EH nW A §5-& UeiliE AR
moEn FrEHo g oprgjFhaolEel §F0] ou
2t 712 Sl uH JfMef e F=A AR e
A7 28T Ao AtREH

#Atel 2
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