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Physiological activities of ethanol extract of Allium tuberosum root

Hyun-Soo Kim'*

'Department of Food science and Technology, Jungwon University

Abstract This study investigated various physiological activities to examine the applicability of the functional materials
of Allium tuberosum root extract. The A. tuberosum root extract showed a low cytotoxicity against murine melanoma
B16F10 cells. It also showed high DPPH radical scavenging activity (IDs,, 6.2 pg/mL), inhibited tyrosinase activity (ID,,
115.4 pg/mL), and decreased melanin content (IDy,, 31.5 pg/mL). Treatment of B16F10 cells with 4. tuberosum root extract
suppressed the protein expression of tyrosinase in a dose-dependent manner. These findings suggest that A. tuberosum root
extract inhibits melanin synthesis by suppressing intracellular tyrosinase expression. Additionally, 4. tuberosum root extract
inhibited elastase with an IDy, value of 145.1 ug/mL and contained isoquercitrin. These results indicate that 4. tuberosum

root extract is an appropriate natural material.
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U8 (Allium tuberosum root= F4HE BVl AAHYE F
3 FYste] AREsIATE AR 500l NERE 200 mLE 718kl
L1 3F=Z3X|(ASE 300 Accelerated Solvent Extractor, Dionex
Corporation, Sunnyvale, CA, USA)E ©]&3}o] 50°C, 1500 psil
A 308 B9 FE3ItHKim 2018). ©]5 71271 (Modul spin 40,

Biotron Corporation, West Centerville, UT, USA)°l A 40°Cel A
2407k Bt Azste] AP AR-EATHKIm 5, 2014).
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A9 H-3433 % 7] (spectrophotometer) Z 540 nm IFgoll A A s}
Aot @elienl Ml E(murine melanoma B16F10)= Kim (2018)2]
Wdol wEl 10% Aefjo} 3 (fetal bovine serum: FBS, Gibco,
Waltham, MA, USA)©] X3%¥ Dulbecco’s Modified Eagle’s
medium (DMEM)olA viF3EL 24-well plateol] 2x10* cells/well
o] T2 AEE HET F, 37C, 5% CO, 271A wjFatid
ot o] WA X FEES TEEE A AX 54
BEE 50% Asl FE(IDy)E ALtstel THEATH

LS £3

2,2-Diphenyl-1-picrylhydrazyl (DPPH) 2t]Z(Radical) 7% 4

12 Miliauskas 5-(2004)2] Wl we} 279351912 DPPH %t
2712 Kim(2018)2] WHel wE} st tl2to® o}

2~F9) 2Hascorbic acid)Z AME-3IRS™ DPPH &7 84 Axe

50% A3 FE(ID,)E AAkste] FHSA
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EIO|2A|H|0]=(Tyrosinase) I1%H%g' ESS|

Azpbd(Melanin) $44 F8 @Ale] FAste Elo]RAo]=
Al 2L Masamoto 5 (2003)8] HHo g =23t &
4 40 2% 712w ¥ &89 242 KimQ018) ¥
Hel| whel Fation ol 2ol e}l elo]2Adlo]= Asl|g
AL A& ERlEZA0)IR A A AEEs 50% A
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d2hd H#2 Hosoi 5(1985)2] Wiol wet 4o 24-
well platedl] 2x10* cells/well® Believ} AIXE B339, 100
uM 3-isobutyl-1-methylxanthine (IBMX)2.2 Hahd A4S
& F, ) ATEY AN BEE oaet FEEAR
A@BIaL 48A17F F<F 37°C CO, ¥ig7IolA mjds
LS sl MESFE F4381, 1200 pmollA] SE7F AE
313}04 HAS & 1 mL #2958 (homogenization buffer) (50

M Sodium phosphate pH 6.5, 1% Triton X-100, 2mM PMSF)

2 SN 9714 e pellet] 1N NaOH (10% DMSO)
200 uLE 718 vortexdt § 405 nmollA SFEE S48
. ) $E sl B9 Gkl 44 fel G A
g 542 Kim(2018) ¥l w&t Fsict. FE2ES st
A B AR xR sl Wehd A Asl 24 50%
Aepd A Al FEID,)E Alltste] B33

°|'EP‘HIOI7<(Elas,tas,e) {ollEtd &H

5 &9 A T3 9%%% ke Ak Eefske 4
g2Eo]= A 2 5472 N-succinyl-(Alanin),-p-
nitroanilideS £3l3HA AJAd == p-nitoraniline®] WA HEE
FFEAR =G tHPark 5, 2010). 71224 05mM N-
succinyl-(Alanin),-p-nitroanilide 8% 0.25mL, 02M Tris-HCl €
Z8ApH 8.0) 2.14mL 2 A8 0.1 mLe £ Porcine
pancreatic elastase (Sigma Chemical Co., St. Louis, MO, USA)
0.001 mL (3.5 unit/mL)S Z7}sle] 37°ColA] 2087F ¥vH-5-A171 o
& 400nm THgOIN FHEE sk ofd) Ao weh ek
Hlol= AL AESITh Aekielol= A3 Y
50% A3l FE(ID)E Atste] mHSATH

NEHNT EFE
Eus

sl A =1— o
Elastase A3l &4 (%)=1 e T

x100

Western blot 24
T FE2E o3 Eo|EAolz vl WHH S B4
3171 918Fd western blot2 Kim 5(2015)2] ®He we} Alaysh
Stk "@eli-ul A XZE alpha-melanocyte stimulating hormone (a-
MSH) ;<47}§ Ay AL Fedk =, A7) AEEA A oA]
2 FEEAE FEE Aslal 48217 F3t 37°C COo, ¥l
F7VolA wiFerdch. widE AEE sl PBSE T W Al
23k 3 RIPA 589 (buffer)ollX] 8321712 icedll A A7 &
Qb BAAH T A" AE gaES 4°C 15,000 rpmell A 201
] 48 g8l —70°Coll A B
stk e Fe SEREXI)E (protein assay kit) (Bio-Rad,
Hercules, CA, USAYE AH&-3te] Z431om 13} 3] (mouse
anti-tyrosinase: 1:200, Abcam, Cambridge, UK; mouse anti-f3-
actin: 1:1000, Sigma-Aldrich Co., St. Louis, MO, USA)9} 23}
3} (rabbit anti-mouse IgG-HRP: 1'5000 Santa Cruz Biotechnology,
Carlsbad, CA, USA)l td 273 ¥-&-S Kim(2018)2] ol
ue FPtFet. AWM == NIH image J, versionl.61
(National Institutes of Health, Bethesda, MD, USA)ES A}-&-3}
At

High Performance Liquid Chromatography (HPLC) £44

HPLC 492 WatersAH(Waters, Milford, MA, USA)2] 2960
separations module} 996 Photodiode Array Detector2 A% A
© 2 Kromasil 100-5C18 (250x4.6 mm) AL AFE-SIATE ol
Aoz= 8ul A (0.05% (v/v) trifluoroacetic acid in water)Q‘r S
] B (Acetonitrile) 2 gradient modeZ FHATE F&ES
0.8 mL/min® 2 3} A|RE 20 uL FH3IN S 280 nme] A&
e g skt

SHXzE|

RE A¥L SHFHOR 33 vhE Al APAde= Hit
+EFHAOXNE K|, EAAEE GraphPad Prism 5
program (GraphPad Software, Inc., La Jolla, CA, USA)S ©]-&3}
o p %ol 005 T of FAZHCE Fosirta ATt
(Kim, 2018) U Aufx] FAHEA (one-way analysis of varience)
Aegt &, 7F AlE7ke] BAIA 24> Bonferroni’s multiple
comparison testE ©]-&3te] 23S Th.

[/

ool mE
R £E29 MESMAH
RS FZE(Allium tuberosum toot extract: ATE) 10, 100,
250, 500 pg/mLe] F=2 Wapen} Ao XEgh &, A7l A
=% W (Ranke 5, 2004y o]&ste] AE=5FS AU
(Fig ). thZ& di¥lste] zk2E 10, 100, 250, 500 pg/mLe] ATE
oA 0.1, 0.3, 139, 32.1%=Z SN OH, 50% HAELEAHS
»}E} £ BE(IDy)E 8321 pgmLE ZAEAT. webr] FAo)
A gl= 100 pg/mL ©]3ke] FEolA o]Fo] AL XPaa
o FENA g3EA B3 v Je e FE2EKim 5,
2016)9] A= AEsAdo] Ao HAHA ¥ F=7F 100
pg/mL °l3tE UEhd A3 vnd o, JAdE AS2A ks
B4 ddEg,
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Fig. 1. Cell cytotoxicity of Allium tuberosum root extract (ATE)
on murine melanoma B16F10 cells. ATE-untreated group was used
as a control. Values are presented as mean+SEM. Differences were
considered statistically significant, *»<0.05 compared to the control

group.
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Fig. 2. Antioxidant activities of Allium tuberosum root extract
(ATE). Ascorbic acid was used as a positive control. Values are
presented as mean+SEM. Differences were considered statistically
significant.

BxEea| XZ50| AMSHHEX| &
Homa) 2280 tis A7) AF3 W Miliauskas 5,

00405 ASPA B 2P FEE AR R A

F2 ofAxHIAES ZHZF 10, 50, 100 ug/mLe] FEZ A28k
Fod 2ASH S 24 AF(Fig 2), ATE F2& A5 &
£} Z7he] Wt Bz 2A% Bl WX Zee A

S HYom ATE 10, 50, 100 pg/mL Z}2+e] F528 FEoAM T
gaTet Aol 2 2ird AASHS HIATH(T8.2, 88.0, 91.3%).
BEgh, ATES] A9, 50% Sz 248 FEe 62 ug/mLold
on tZF}] ofaFuske] A9E 4.9 pg/mLol et W gy}
NEZA B8 SFE(KimZ Ryu, 2012) FEE2] 100 pg/mL
735 854%, TE/MA EHE Hole FFUF EuilLim T,
2018) FE=2] 200 ug/mL 735 71.3%2] 2ALH S Hol= A

I vwE u, FFEE] FEE] bR AAE LA 249
-8 7S EFUE S UATh
e —’F—%%°| EIO|Z2A|H|0]= XsHEtA

Fe] FEEo et mushroom 2] Elo]ZAU|o]= A
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Fig. 3. Inhibitory effect of Allium tuberosum root extract (ATE)
on tyrosinase activity. The tyrosinase activity assay was performed
with mushroom tyrosinase. Kojic acid and ascorbic acid were used
as a positive control. ATE-untreated group was used as a control.
Values are presented as mean+SEM. Differences were considered
statistically significant, *»<0.05 compared to the control group.
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Fig. 4. Anti-melanogenic activities of Allium tuberosum root
extract (ATE). Cells were treated with 100 pM IBMX in presence
or absence of ATE at the indicated concentration for 2 days.
Untreated group (both ATE and IBMX) was used as a control.
Values are presented as mean+SEM. Differences were considered
statistically significant, *p<0.05, **p<0.01 compared to the ATE-
untreated group.

e HEITHFig. 3). FE=AE ZH2F 10, 50, 100 pg/mL
o] 790l 25, 248, 379%4 Elo]ZA|o|= As|@Ao] By
Aot A, AFAE kOch acid 100 ug/mLe] 7% 41.9%, o}
2 AL ]()()ug/nlL_,] A9 13.6%2] AFHEAS L}E}Lﬁiit} ™

sh, ATES] 735, 50% Efe|ZAU|o|= A8 FEE 1154 pg
mL Z Yepgor BFAE91 kojic acid?] A-$-+= 100.5 ug/mL
o]t} o]epite] 50% Elo]ZAMo]= A A FIrb FFH
g FZEAE9) kojic acid7} 9] H]EFS HPow ww o
FENA a3EM BuE Y (Gu 5, 2018) 2 34 (Kim
7} Ryu, 2012) o|&he FZE2] 100 pgmLe] A$ 2H7F oF 25,
32%2] AL el A} vz u), vy 7154 AR
Alo] &8 7bFeAel Eria AzbEh
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Fig. 5. Effect of Allium tuberosum root extract (ATE) on
expression of tyrosinase. Western blot analysis on expression of
tyrosinase. Cells were treated with 5 nM a-MSH in presence or
absence of ATE at the indicated concentration for 2 days. $-actin was
used as an internal standard. Untreated group(both ATE and a-MSH)
was used as a control. Values were nomalized to B-actin before
calculating changes and presented as mean+SEM. Differences were
considered statistically significant, *p<0.05 compared to the ATE-
untreated group.

FEpE| FES0| Wold 4M Ko

F3u] FEE uid Wepd A Al AFE A
(Fig. 4). iz tilste] 10, 50, 100 pg/mLe] ATE F=ellA] 7}
7} 411, 650, 79.1%°] Hepd A JA7F VeRgth B3 50%
dabd A FEE 315 pgmlelgon vwdio] 93 A
A A=A LEZ vHChoo 5, 2009) Y& FAA FEE
o] A9 50% Hebd A FErt 282 pgml RIE AL I
ot wapd 44 Ad7t 958 2AYS oJuldth maps,
R 25589 S glolZAo)= AsEAdo] Fr1Eel
upeba] depbd Yol AsiE Zem Aztert
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Fig. 6. Inhibitory effect of Allium tuberosum root extract (ATE)
on elastase. The elastase activity assay was performed with porcine
pancreatic elastase. Ursolic acid was used as a positive control. ATE-
untreated group was used as a control. Values are presented as
mean+SEM. Differences were considered statistically significant,
*p<0.05 compared to the control group.

F&u2| £EE0| EIO|ZAH|O[= 2 X

Fe FEE 9g go|ZA o] HdH| HX= 9
< SH3IAthFig. 5). o-MSH A2 depd AEE F=¢
o-MSH ¢} ATE EF 2] 3kA] @2 di& tv]ste] o-MS
A z¥zF A E, 10, 50, 100 pg/mLe] ATE sEolx 2zt
7} 145, 122, 114, 12%2 ¥5 ¢]&Z o= Eglo]ZAo]=
07 wdo] AU mEA R FE2E9 49, 43
A3l ge|ZA|o]= wld WA R 15l Elo|ZAY|o]=
FAo] Aate Aoz AFAHKim 5, 2015).

fo
I:lol' =]

W 44 9 FEAHC 2o8 482 St dnew

EAIE 10, 50, 100 pg/mLe] 735, Z+7F 2.5, 184, 33.8%°
elastase A3|&A3S YeERNSITE A IR {1 FA9] %
FAFEZA ursolic acid 100 pg/mLe] 739 37.5%2] #3|&A&
e AT E3, ATES] 79, 50% elastase A s==
145.1 pgmLI o™ FFA)FQ ursolic acide] 73$-= 108.4 pg/mL
olth. R3] FZEA B/} T ursolic acidet WXL
wl, 50% ANLE =7t A Hs=EHE BIoH IReE 1
22X HAE(Choi 5, 2017) thf- £7] F2E2] 50% elastase
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Fig. 7. HPLC analysis in Allium tuberosum root extract (ATE). HPLC chromatogram of isoquercitrin detected.
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AE-S HPLCE ¥5E3) v|w, ¥
| Ee dFA o)A ZEAM " (isoquercitrin)
o] A&HUTH ARFE MAEHREN BIE(Moon &, 2018)
AEY FEE °1iﬂlzﬂlﬂol FHrElo] AU g Jepioa 3
A , G5E 8, oo dEld 9qHAFEE
Qo= o] 1A lé*ﬂml FHEY Udes BAEATHKim 5,
2010). wWebH, F5Me] 580 iE olhA=ZAMEe] F84
FogA ksl Elo]2Ae|= 4 B Aeid A, A
graHolz AN a3E Yepdty sgtdct
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FZEAllium tuberosum root extract)ol] T3 ThULSE
S 2R HAERA 7S AlRstaTh T
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SR B2(IDy, 62 pg/mL), ElolZANI0]= SA4AS(D,, 115.4
ug/mL) 2 @ahd 34 As|(ID,, 31.5 pgmL)S JERRSIT
FHE FEE TE YTHLE Elo|EAMo]= Wil A7t
= om, R ZEo] Eo|ZAo]2 whild WHES
AAAZICZH Efo]ZAWo]|= gAE] B dapd 3&"42 ﬂ
7= §T+7} vehd Zlo 2 wohEr), weh, R S

Eo| FReg fxo #HE depzdo|= A (D,, 1451
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