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Abstract This study was conducted from 2010 to May 2012 to determine the volatile flavor compositions, biological
activity and components of 4. monanthum from different regions in Korea. The flavors of A. monanthum were
extracted by SPME methods and it contained forty-two compounds that included mainly hydrocarbons and acids. The
cancer cell growth inhibition activities of 4. monanthum on the cancer cell (HaCaT, HepG2, HCT116, PC3) line were
increased in a dose-dependent manner and the hexane fraction showed the highest antiproliferation effects. A.
monanthum also showed the highest antioxidant activity. The results suggest that 4. monanthum can be used as
bioactive and functional materials.
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[Table 1] Sampling of Allium monathum various areas

AM-11 Gangwon-do wonju-si

AM-12 Gyeongsangnam-do miryang-si
AM-13 Jeollanam-do wando—gun

AM-14  Gyeongsangnam-do sancheon-gun

sa]i%)'le Area
AM-1 Chungcheongnam-do boryeong-si  sabsido
AM-2 Chungcheongnam-do boryeong—si
AM-3 Chungcheongnam-do seosan-si
AM-4 Incheon-si ganghwa-do

AM-5 Gyeongsangbuk-do uiseong-gun
AM-6 Gangwon—-do hwacheon-gun

AM-7 Jeollabuk-do muju-gun

AM-8 Chungcheongbuk-do ghoicheon-gun
AM-9 Jeollanam-do younggwang—-gun
AM-10 Chungcheongnam-do taean-gun
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pmH0 ColA 308 ¢t LA T8 F fiberE
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Az9 vEe 3% Algo] DWE Yol %9 3
hexane §4< 1 : 10] A &3 o5
funnel & ©]-§-3}o] #3135+ 3 rotary vacuum evaporator
2 7% - 553519 hexane I ES Atk 5L W

HO = ethylacetateZ #2819 ethylacetates 2} water

o] FHEE A%leH, BE AL 33 wks A8l

S eparating

2.3.2 DPPH radical £27{s

Fabsl 242 DPPHE ©]-8-3l9 AR rad ical &
A&Z3}= 2438 Blois B8] 283} 2tk methanol
of s]4% Algo] 60 uM DPPH (1,1-diphenyl-2-
picrylhydrazyl, Sigma Chemi cal Co.) &H& 7}3t 5
Fgatar gl ell A 3027 A

f‘o" ot

vortex mixer= 10z 1}

% 517 nm oA FFEE SAsIATH
sample
DPPH radical ~(1- _dbsorbance .,
scavenging activity (%) control
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2.3.3 ABTS radical A7{s
F e 4L Re 51912 ABTS radic al 47
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ol webA A4tk 5, 7 mM AB TS 140 mM
potassium persulfate &8 & 3t 3} 315 FoF o F
& 3o st} ABT S - +5 FAAIZ & o] 98
734 nmel A & FE Fol 07002 7F HEE deke s
A&t gk 349 ABTS - + &9 1 mLell methanol
2 20 mg/mLe s sXH F54 5 uLE 7teto]
T T WgE JE3] 37 Fo 24 sty b
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. sample

ABTS radical | absorbance ) o
scavenging activity(%) control
absorbance

2.3.4 FRAP(Ferric Reducing Antioxidant Power)
£3

FRAP assayoll AH&-¥ AleF2 0.3 M acetate buffer
(pH 36)9F 40 mM HCIZ €84z 10 mM
2,4,6-tripyridyl-S-triazine (TPTZ) solution, 12| 20
mM FeCls solutions A3t} m|8] AlZ¥ sodium
acetate buffer, TPTZ solu tion ¥ FeCls solutiong 2+2+
10:1:1 (v/ve Blgz E38te] 37CoA 1087
incuba tionA]#] FRAP reagentE ZH|38}3itl. FRAP
reagent 900 L& methanolS ©]-&3}4 20 mg/mL9] &
L2 3 A8 30 Lok SR 0 plel E3ste]
vortexste] 37Tl 1027 WA 8 & 593 nmoll A &
BrE 75T

2.3.5 Total polyphenol 3}8tE &zF &H

% ZE)E 3EE g9 Folin-Ciocalteu[11]19] ¥
e AREste EA8th 4 FEE Y
methanol2  8]41gF A]&E 0.1 mLel Folin-Ciocalteu’s
reagent (Sigma Chemical Co., St. Louis, MO, USA) 0.2

< HA7Fskal 23 Coll A 124t FAAAT 1 5 5%
NaxCO; 3 mL& 7hske] 23TeollA 1AIRF WA §
UV/Vis-spectrophotometer (UV-1800, Shimadzu Co.
Kyoto, Japan)& AF&&Fe] 725 nmell A 3 =S =48}
Ark FF34E gallic acid (Sigma Chemical Co., St.
Louis, MO, USA)E o]&ste] Ag=41S 23 § ¢
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carcinoma)= 3= A|EF 23 (KC LB)ol| A4, HepG2
(Hepatocarcinoma)+= oE]zt ©ElY ZHX ZHHA
(ATCCO)AIA] &% ol AL-g- 3kt Z42he] AlEE 10%
fetal bovine serum (FBS)<} 100 units/mL penicillin, 10
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8= AL 423] uHEsle] Aol dichloromethaneZol
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H M B3} By Sims® Shoemakere] 3 £{14]
o]-§-3te] HPLC= S7sksiet. ool HPLC:= Agilent
1200series(Agillent, USA), A #E47]= API4000 (AB
Sciex, USA)Z FA% A3 Columne US-CI8(20 x
150mm x 5um, Futecs, Korea)S AF&-&FIT) A 2kAe
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ue} ZA5Gik

3. 2t A 1nH
3.1 gjel #718E
g 7o) A5 A, ol 2B, dujstol S
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51515 0] 077 a3le] EO0] hr]= =
shhgol F714 o2 #gste] St 715 Hehlie 6 | 45 dimethyl 2 pentadecyl | 1483 | 56599-32-7 | 018
Aoz AdHAArH23]. A4 GEE Fr]) &S AL8-E 7 2,4-dimethoxyphenyl 1634 7555-80-8 1.06
~ o 8 diphenyl disulfide 1728 832-33-7 124
A i A ol s el 4R fiberol F3 9 phenethylamine %58 | 105889 | 4%
AA GC T4l F¢ & 1oz &sh= el 10 12-octadecenoic 2125 | 13126379 | 064
. o _ 1 4A-dimethyl 2888 | 53206-71-1 | 648
= FHIA]BEO T R5= glAR]olA] SE7IAIE A=A ’
SPME= #As 45k sAeM @714+ &4 12 acetaldehyde 014 | 52616 | 078
S H43E 4 9}l gub headspaced-& 73 3dbAd 13 1,35-tris benzene 3158 10586-12-6 6.04
3 14 benzofuran 276 | 60207838 | 076
D Ao MEAF o] uh = olasl m o
2ol AEAel W, SPMES 8- headspace™ 15 heptasiloxane B | 1906239 | 104
3ubAlo] k3l B4 vi& oS 2 A7E Uehdg 16 acetamide 29 | 81212882 | 316
[16-18] 17 9-octadecenamide 4915 301-02-0 854
18 4 4~dimethyl 5813 | 53206712 | 048
SPMEE o] &34 &S 24s = A 3o 4 Group Total 4140
= Table 29} Figure 1¢1 Blol i 18 Aldchydes
= o Figure 1o HeRHic, dsbeadt 19 - butenal 9B | 4170303 | 021
Z 07 41%, QHBI=FE 4% 073%, A=EFE2F07 20 haxanal 383 66-25-1 032
401%, SFHE 35 22 572%, Ad2HF+ 3TFE 21 | 1,3-dimethoxy acetaldehyde | 824 | 57597-62-3 | 006
L17%, fr714k 5= 103572 9.06%, 7IeHd2ol 387 2| 91215 octadecatrienal | 5008 | 26537713 | 014
2 113 262 ST, sl =FAAE AFHD Group Total 07
tones
WAl Z Eo & Bddhes ARAE S22 < haxanal 43 23] 38 nonadien—2-one 20 | 2901 | 3%
3} 2-butenal Aol SR o= F2 oL gy RIS g | giasgs | oo
—thione
oA e kS WAt AEFE WA Bdo|wA Group Total 401
A% Ed2 AF WhEER olgd ¢ 3l §C0hnls 3-methylphenol 524 108-39-4 301
. _ — ) 3-methylphenol 5. —39— 3.
38-nonadien-2-one°]  FRIHI.  FIZFoIAM= % cis~3-hexanol 69 | 63370 28
cis-3-hexanolo] LFgh=d] o] A& 7t §ukyg skr]o]H 27 nerolodol 528 | 7212-44-4 043
_ o= _ - Group Total 572
gatsl g50] Qo] Ao RE AFH I Y= RS Eeters
2 deirt A AAA AFE] FES ujx HHS 2 dimethyle ester 473 72719-10-9 0.85
- — - - 29 isopropyl linoleate 30.43 22882-95-7 0.09
ol AB o Z}FQF) 2= 0)l= =18 Flo] B 2= 0]
OIS AR OR A 5 AT FedS fl & 5 2 EY ethyle lonoleate 5703 | 58354 023
At} T3 cis-3-hexa nolS A1 &9 QoA F& F=3} Group Total 1.17
- - - Acids
o|FEET 2 o] 8T 1 9o HEkA dEg AAo
of ATFRE o]FHaL glom WA A= Aot 31 eicosanebioic acid 583 42235-38-1 0.17
7 YAIE AASI=Y o] &% I dEo] & 2 octadecenoic acid 1084 | 5659-88-3 | 011
Ak o = o)) £2ol w NE A 33| 9-octadecencic acid 1093 | 56599452 | 123
ks 9 e 12 5791 benzoic acid A Hl 2 butanoic acid 1228 | 78704 | 009
2 Bolgt o] EAola, G W T JE % acetic acid 1626 | 53044-27-2 | 026
41.49%S Ak Qu Erske= A Do) vl oe 36 benzoic acid 19.23 32025-37-9 3.35
o2 A % FraAgel HEvier o 37 phospanic acid 2044 | 56051786 | 007
o] o] fr|ate R 74 Hrh 38| 912-octadecadiencic acid | 3133 |  2566-97-4 264
39| 16-octadecadiencic acid | 3232 | 56554495 | 014
. . _ 20 benzoic acid 3268 | 18406-07-0 | 092
[Table 2] Aromatic compounds in Allium monanthum
41 | 9,12,15-octadecadiencic acid | 35.77 56700-76-6 1.07
No Compound RT(min)| CAS No [ 4% /area Group Total 905
Hydrocarbons Zcommnf 1C Orrlllu;u;dzlﬁd 2096 | 2083395 | 1
1 ethanone 351 | 5554185 | 306 methy] ethyl disulfide S '
23 diphenyl disulfide 4002 882-33-7 59
2 |24, 6-trimethoxybenzaldoxime| 4.23 51903-38-9 10.24 Group Total 778
L . . Miscellaneous ones
. |1,4-Bis(trimethylsilyl)butadiy . p
3 ne 530 | 45607z | 030 4 linaloo] oxide 143 | 1365-19-1 | 354
4 octadecane 780 | IHHB58 | oz Group Total 3
5 2,4,6,8*Tetrgmethylcyclotetra 923 2370-88-9 036
siloxane
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[Fig. 1] Gas chromatogram of volatile flavor compounds
of Allium monanthum by SPME
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[Table 3] Antioxidant properties and total phenolic
content (TPC) of A. monanthum extracts

. ABTS FRAP TPC
0,
Materizl DPPHCO (Comgml)  mdd /)
HO  383+07 2.80.1 1258+53 925422
4 EtOAc 52304 0.50+0.1 4588+59  69.7+16
thum
Hexane 37.6+0.2 554+0.1 3191429  265+09
Vit. C - - 0.05+0.1 68137.5+6.2 -
BHA - 90.8+0.5 - - -
Results are presented as the mean IC50 values obtai
ned from three independent experiments carried out in

Mean+S.D. (n=5); DPPH, 1,1-diphenyl-2-picry-h

yldrazyl;, ABTS, 2,2'-azinobis (3-ethylbenzothiazoli

ne-6-sulfonic acid) diammonium; FRAP, ferric redu

cing antioxidant power assay; TPC, total Phenolic content;
EtOAc, ethyl acetate; BHA, butylated hyd

roxyanisole
O Control 0 50ug/ml @100ug/ml m250ug/ml
100
g
2
=
3
>
% 50
v
0
HaCaT HepG2 HCT116 PC3
O Control O50ug/ml @ 100ug/ml ® 250ug/ml
100
g
2z
3
¥ |
>
;.) 50
o
0

HaCaT HepG2 HCT116
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O Control 050ug/ml @100ug/ml m250ug/ml

100

50

Cell viability (%)

(b)
[Fig. 2] Cell viability of Allium monanthum in HaCaT,

HepG2, HCT116 and PC3 cell lines by CCK-8
assay

(a)H20 ext. 48hr treatment (b)E/A ext. 48hr
treatment (c)Hex ext. 48hr treatment

3.3 galie] 42
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3.3.1 Ealie] dutydE

AL Eels Al A9pd wele] QubgEe B
A3k Table 4% 2Tk A A% 2 ool dge 8

AM-12 49 243 AM-11 9% A9 27t
2 A9 AR vl5te] 1.8 g/100g9] -2 AW i3t
28 g/100go 2 7H & AM-1 =9 B AN 29
0.72 g/100g9] A%} 16 g/100g2] €8l ]3] 2
Ve e S HAAT fARCE uid gkl
AM-10 F Elekto] 1.04 g/100g, AM-6 9% 3}
o D7} 341 g/100gS F3kar 9lof 3wl o) 2
Zpol7F UEbdS & ¢ AUATh R A gole
6~80%2] oz AlZYE po|7} A E9
o= AM-10 3% Elekrol A 0.73%= 71g v ¢
TS, AM-1 39 BE AN oA 16%2 7H =
s ve Wtk 289 9% =3 093 1
gRE/100g~7.01 ngRE/100g .2 X9 = 1 =50 t}
&t

[Table 4] Proximate composition of Allium mon-
anthum from various area

Calorie Carbohy Crude  Crude . Crude Cﬁrg‘:re

(keal/10 drate  protein  fat re(;) ash
o 0

0 (@/100g) (g/100g) (2/100g) 9 100

AM-1 822 16.34 2.59 072 77 166 209
AM-2 10469 2261 2.28 057 7357 097 093
AM-3 %47 1933 2.58 087 7622 1 331

AM-4 10181 2083 28 0.81 7439 117 212
AM-5 7946 1673 1.29 082 8038 078 517
AM-6 10378 1961 341 13 7443 125 1.7
AM-7 11727 238 2.39 139 7126 116 1.99
AM-8 9353 19.83 164 08 7678 09 547
AM-9 11083 2052 316 179 7343 11 217
AM-10 10472 2208 1.04 136 7479 073 466
AM-11 13799 2823 215 183 6662 117 2718
AM-12 14255 2884 259 187 6562 108 14
AM-13 12078  24.89 238 13 7003 14 417
AM-14 9529 2051 212 053 734 1 701

3.3.2 aflo| HlEtDI

299 geo] ey gakS B¢ A3k Table 5
o} zt} vlek A9l IS AM-14 7 3 AR kel A
268 mg/100g = TFE A9 5~ 148 mg/100g®] =K}k

e,

=] O 3 [e] &5).0_ =]
59 ¥ e e Fhan

o]
PR

=

L

Aol

ASols AM-3 =9 AAkA]9

Ao e, v
EF B2 0.03 mg/100g ~0.07 mg/100g, BIEM] Be=
002 ~0.06 mg/100g 2.2 #|d
olefle]

° v 1}
A 0.26

mg/100g o2 7b4 =31 AM-5 A& o A3 AM-10 3

o ElQEell A 0.06 mg/100g 2= 7t

Foha Qe Ao 1} ek

[Table 5]Vitamin A, B1, B2, niacin contents

[e)
3 we

tolohlg 4

(mg/100g)
Vitamin A Vitamin By Vitamin B, Niacin
AM-1 52.57 0.03 0.06 0.19
AM-2 50.1 0.04 0.05 0.12
AM-3 28773 0.06 0.06 0.26
AM-4 67.26 0.07 0.05 0.11
AM-5 39 0.04 0.05 0.06
AM-6 14796 0.07 0.02 0.07
AM-7 4888 0.06 0.02 0.11
AM-8 80.8 0.04 0.03 0.07
AM-9 51.8 0.07 0.03 0.14
AM-10 22.18 0.03 0.03 0.06
AM-11 502 0.03 0.03 0.11
AM-12 542 0.4 0.03 0.08
AM-13 41.83 0.04 0.04 0.18
AM-14 268.82 0.03 0.04 0.15
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