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Abstract

The objective of this study is to improve allicin extraction from Welsh onion root (4/lium fistulosum L.) by adjust-
ing various extraction conditions such as the composition of extraction solvent, extraction time, and alliinase acti-
vation. Welsh onion root was extracted at different temperatures, ethanol (EtOH)/water ratios, and extraction periods
to collect alliin- and allicin-enriched extract. The extract was analyzed by High Pressure Lipid Chromatography
(HPLC) to quantify alliin and allicin. As a result, content of alliin and allicin extracted at 70°C in 70% ethanol for
2 h was 75.992 mg/g and 1.371 mg/g, respectively. In addition, prior to extraction, powdery Welsh onion root was
immersed in water shaken for 30 min to activate alliinase in it. The water-soaking treatment improved allicin
extraction and resulted in 0.111 mg/g allicin content in the final extract.
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I’/HYL}(Allium fistulosum L= AMNAIR 2 d2] Aj6) 5]
allium 2] tHdA ZEA ==, 53] =M=
Aeatdo s Az AAkeFe] 500,000 28kl
(Sohn et al., 2006). 7}=, °1:E} EHEJr EO]
allium 5 NEFEH -2 2ddA F
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=olx] 2L 3)TH(Song et al., 2009).
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allicina} B] &A% E&)|4HE<] thiosulfinate”] 7} A3 A1) <]
thiol7] ¢} 73slA ¥Eg-sle] A EZUIALE JAISTOZHN S
28, FRA A, FAAE, deg, idshAE,
T3} o gt 258 UERA th(Shashikanth
et al., 1984; Bianchini and Vainio, 2001; Elkayam et al.,
2013; Majewski, 2014; Viswanathan et al., 2014).
uhs AT ofye}t dave 38, 3
3 9 F37=e 283 LDL SE2H S ditst 4
AsE s A A EHAE T e AoE EREY
et al., 2000; Yamamoto et al., 2005; Sohn et
. ZW(Allii fistulosi Bulbus)S thule] 3 wih
A bl o EA, AEHeRE VX, 27,
‘]EL]. o]hxﬂ EAQALE S BHo 2 ARL
=Rk ol Sl AF FefAdlE 2 W&
o] 7]%0] Fc]oi ) THPhay et al.,, 1999; Lee et al., 2005;
Wang et al., 2005; Seo, 2011)
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gk gt A= AP =] AN allin 2 allicing
FEHOE FEee Jhel tigk A= v oFsith
E3], alling &2 &a] sfollA] @491 alliinaseS} E-3
& wEA JAgstet, o] HEA= vlg Bt g
2831 & allyl sulfonic acid®} pyruvic acid, ammonia=.
2= o] alliino] &4 Fth(Miron et al.,, 2000). FE3F ©]
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FA A AAE allyl sulfonic acids A-2olA] wj-$- Hk-g-
Aol om ANHORE allyl sulfonic acid F EA7}
allicin® 2 A o2 WHItETh AR, FZ A ol A
alliin®] allicin FEHE A=l FZ=W 3o &
allicin FZE004 HFH R {FA 7] o B E(1li¢
et al,, 2011). allicin®2 H3-E FHAs}e F = 249
Al T O RHH alliing FF3h= 2o vEA sl

B Q7o) e FUe AHHOR 353 Astol
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AL FYste A, alliin-alliinase 23] FAdo] I3
n e 248 Aoske] alliing allicin®] &&% F&
Hdske Aot FE8uie] 24, XFEI FE&v)
HI &, 2% 59 F5x71 WL alliin-alliinase &34
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2) alliinase®] /el 28t alliin ¥ allicin®l] F]X|&= 93
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271 Aol AHES 32 Do) B
B RREH 3em olu)ate] AXFEQ AL 7FEAE
A1 T (planted in 2013, Kyungsan, Korea)d}o] 2K
}332, alliinase 8433) A 274 A4 A A18d &
2 (F)Alo] B (harvested in 2014, Kongju, Korea)ol| 4]
Yste] WARASH ARG T F-8A4E &
S golsHA 7] 9Ete] AR BT 24 7](HMF-34508,
Hanil, Wonju, Korea)& ©]-&-3t] J-20lA 287F £43}
& 100 mesh Jro] B2 Azsdcy. SR shaf
ZHo] 20l FFEAL alliin (=98.0%, Sigma-Aldrich, St.
Louis, MO, USA)3} allicin (=98%, Santa Cruz Biotechnology
Inc. Dallas, TX, USA)S T3t AR&sATh 2 9 A
FEL WE BAQ S (analytical gradeyS AHE-3FSITH.
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&, 70% ethanol, 100% ethanol 3%/ 7} 8L, 9
e FEEUE 109 7§ 37FA] £EF71(40, 70,
100°C)0ll A 2A17F B= 4A17F Bt 945 33] 87 &3t
ATt FE2EL 2ol 3027 WY F K5 pm filter
paper, Advantec, Toyo Roshi Kaisha, Ltd., Tokyo, Japan)
g T 50°C ol3te] =04 60-70 °Bx ©l/do] HEH
a4 FEsnh Add FEE2 3595 71(DF 9010,
IIshin Lab Co., Ltd., Dongducheon, Korea)E ©]-&3}]
-80°CollA &#4WE g ¥, 54 71%7](FD5508, llshin Lab
Co., Ltd., Dongducheon, Korea)oll ¥ % -45°Col| 52
Azsdth.
Allinase 243} =71 =2
Z9 9] alliinase E/43} 20 ME allicin®] o] ¥
515 Gotry] 9 AF WS Table 19 722 7oA A
stk AFu S 12 71 (HMF-3450S, Hanil)E ©]-8-3}¢]
%t & A5t & HE 10, 13, 1:59] 371R] =4, §
H2% 20°C, 40°Ce] 27FA] =7, ZI®AIZH100 rpm,
shaking water bath, NR-25, Nuriscience, Gunpo, Korea)
305, 2A17ke] 271A] Z2ANA 2] ske] alliinases E/9 3}
A Z T Alliinase 433} Z A0 A3k Al5E 9o &=
WMol allin 2 allicin FFE AX 27 o Asd W
HE o]t em, oluf AlE= 70% ethanol 58Vl
£ o]-&3t 70°ColA 2A17F FESITh FEE e AR
o] Hlgo] alliin?} allicin®] FE=E& PX= &S &
ol 7] flete] AFES FEEuo HIES 12, 13, 135,
1.7 a7H4] 202 Az § FEsoh Axd T
50°C o]sle] =94 60-70 brix ©]Fo] F ==
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ZUFZZ0| HPLC HZHEN

FAAZ F FE2E B 0.1g2 50% methanol 10
mLell H7eE v A 7| & o] &ate] Fs] &34
Z1 %, 045 um nylon syringe filterE ©]-&3}] &3}3}
HPLC E4AEE AMESIALE SUFEE ghslo A
= alliin?} allicin g 4] W% (Mohammad, 2010)2 H
Fato] A3t Alliin allicin®] HPLC B4 %42
Table 29} 7t} #4]7]7]% Agilent 1200 series HPLC
(Agilent Technologies, Foster City, CA, USA)S Al&3}%
o, AY-L Unisol C18 (5um, 150 A, 4.6x250 mm, Agela

Table 1. Experimental sets to activate alliinase of Welsh onion
root

Experimental set Variables
Ratio (root : water, w/v) 1:1, 1:3 and 1:5
Temperature (°C) 20 and 40
Shaking time (h) 0.5 and 2




Alliinase 243} A2 e o83 2w 233 7w 1o
Table 2. HPLC operating conditions to quantify alliin and A, AEY FUFES 10puLE 3kt 299 alliinat
allicin content in the extracts .. = -
— . — allicin®] 42 ZTEFS o|&3td Z7 5-100 mgkg +
HPLC condition Alliin Allicin %gi E%—g—‘?l'q—% }_Z‘“ _3]_04 7‘;!] %k}‘\j% Z]_}\ééj_ :[5; 74]}‘\1_%
Mobile phase . 0.04% formic acid : methanol ko 2 JeERYTh
Column Unisol C18, 5 um, 150 A (4.6 x 250 mm)
Flow rate 1.0 mL/min o4l al — &t
Detector UV 210 nm UV 242 nm 21 O3
HPLCE 0|8t alliinZt allicin®| 22| % &g
Technologies, Wilmington, DE, USA)E A}-&3}% o, Zm Ego] 3y A3l 7% o2 4R alling
detector:= allin &S 9181 UV 210nmE |83t em,  allicin®] = 2 =1& Adsp7] S8l 284, =
allicin®] HAES SI8IAE 242nm ZPgol|lA SA43ITh o] 2k, FEAZ 52 ZEste] 2EE allin allicin®]
B2 0.04% formic acid in water?} methanolS- ©]-&-3}o TS S T =420 25892 7M7) 5-100 mg/
0-5%7F 0% B, 5-10%7F 50% B, 10-203%7F 100% B7F  kgo| =2 HPLC ¥4 & @3S 29 A3 A
H =% gradient HS ©]83t9 1 mL/min 7522 S8 ()2 09992 HA4S Btk 283l 9] ZZ(Fig. 1)
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Fig. 1. HPLC spectra of allicin (A), alliin (B), and Welsh onion root extract (C).



o2 2w 2ZEIREY glliind allicin®] TFE EAT
F AAJTE B A S S B Ay FuEFEER

Z}7} 40-90 mg/g, 0.010-
0.150 mg/gell A thH-& 78] =AUt

FEZMH0|| WE allinzt allicin®| &2t H45}

et FEAIT W FE2E WE FEEY allin

allicin®] 52 213k A3KTable 3), alliin®] 7§ Zul
FE 21 F FEEUE ES ARESI 40°CollA] 2417

FE39S W, 86477 mgglE HUFIFS HAowH,
70°C, 100% ethanol, 4A|7F ZANAE alliin®] o]
Aol =] St} 53], 100% ethanol FEZ AN =
o]t} 70% ethanol =70 W&l alliin o] Axt
B F7F A}k F, allin ethanol
L7b =0, AZbo] dojAE kol
7t A9, Allicin®] 7%, 70% ethanol,
70°C, 2A|17F FE2A0A 1371 mg/eoZ HUgHS 1
Ko, alliin? 7F°] 100% ethanol, 4*17F ZAdM= 7
Z5A] gkt Alliin (S-allyleysteine sulfoxide)s +37d
o7 A4l FANE B%S W, C 40.66%, H 6.26%, N
7.90%, O 27.08%, S 18.09%ZM, allyl”]¢} sulfoxide”] L
gl ofm Akl cysteineC Z FAE o] AT Alliine
alliinase”} §l= 73-9-0 % et ke 74E A 2] Foll e 2t
=8 & v} WA allicin  2-propene-1-sulfinothioic
acid S-2-propenyl ester, thio-2-propene-1-sulfinic acid S-

ox.

Allinase 438} Z=740]| }Z alliinZ} allicin®| &2F Bis}

Alling allicin®2 H&A7]= T29 allinase= o3},
ks, 43t 59 alliumde] AE°] crushE u SXdstect
Alliing E2o] &A] 3lollA 49 alliinase®} EFAE o]
. AR o] E3tAlE vl Bt grstga &
7| allyl sulfonic acid®} pyruvic acid, ammoniaZ # g T},
2252, 2ol A ul-g- ¥h-g-Ado] =& allyl sulfonic acide
T 2271 allicine 2 Az o g $=¥H Tt Miron et al.,
2000; Tli¢ et al., 2011).

oo ¥ ATAME allicin®] FE& FAslst7] S8
FE A BAVIE AFNE B Table 13 22 =71
o7 B3 &gate] WEAI|E alliinase B33} 2] 74
S T 2 AgolA AHs TN FE272A 70%
ethanol, 70°C, 2A17} Z7ACE F%3% ZINTable 4),
allicin® AW} E& 1:1 EF3Fe] 40°Col|A 3087 2
3t alliinase 233102 w 0.111 mg/g=» H N
Btk Allicin®] 32 E=EE 29 4 ve2e
S7V5E As) o) alliinase?] 4 whg- 24
pH 6.5, 33°Ce]2H= Nikoli¢ et al. (2010)2] A& Ao} o
A&t g = ok ©, JhEAIZe Qo e B3 EF
HI & 1:19] 7% 3023 22417k Aboll allicin®] 3ol U
ojA] & ztol7F fIA o, 1:337 1:59] E§H] &A= 24]
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Table 4. Allicin concentrations of Welsh onion root extracts at
various water-shaking conditions

Ratio Shaking treatment

allyl ester, diallyl disulfide-oxide, diallyl thiosulfinate® & . Allicin (mg/g)
o . L (sample:water) Temp. (°C)  Time (h)
HA A2 D& FAHE C 44.4%, H 621%, 0 9.86%, 1
283 S 39.52% Fo] lthMohammad, 2010). ThebA], Control (1:0) A 0032
allicin® alliin®ll ¥]8]l U hydrophobic 3+ A 2< 71A] 3 20 055 gégi
2o} 5% A oekeo] vl go] ZrIA5E Fgo] HobAl 1l = —
AL B F7F A, v alling 714313t} Nikolié 40 ) 0.102
et al. (2010)2 FTIR spectrometryS &3l allicin g3H3} 03 0,000
E A3 A3, 80°Co =E2FHULS U 2 5ol 718HF 20 o) 0.005
FHow PFade e Aok £ AP allin® F 13 " 03 0.006
Ex271& gElete gaFo] AA WalA] &%, allicin 2 0.072
2 FEx0 wet do|st A3E BT o], Yoz 20 0.5 0.005
FH F29 alling allicin®] & S 1HAS o, 7} 15 2 0.064
2o IS BAY 70% ethanol, 70°C, 241 7M. 2 ' 40 0.5 0.007
2272 4933t 2 0.073
Table 3. Alliin and allicin concentrations of Welsh onion root extract at various extraction conditions
) Water 70% ethanol 100% ethanol
Time (h)
40°C 70°C 100°C 40°C 70°C 40°C 70°C
Alliin 2 86.477 77.749 76.078 79.006 75.992 44.534 56.697
(mg/g) 4 69.550 77.653 71.686 57.055 48.144 29.602 ND
Allicin 2 0.254 0.398 0.473 0411 1.371 0.805 1.412
(mg/g) 4 0.142 0.343 0.484 0.292 0915 0.320 ND
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5] =25} 3, 2wl alliinase 433 =74
wE allicin®] ko] WsE golur] 93] AFHS
o] E3ME, TR, XA 7&# shod )2 st

=Hl ==

ek o7 alliine 9 F&
=4 T FE8ME =& AREste] 40°CellM 2417 F
SIS W, 86.477 mg/gl 2 HUWTFE HRoH, alhcm-J
73%-, 70% ethanol, 70°C, 2A17F FZZ7191A4 1.371 mg/g
o2 HAPTEFS Uedth 2 AdoAe T F& =
AL alliin®] $hgFo] =A| AR &3, allicin®] $HaFo]
HNZE FF2 F UESF 70% ethanol, 70°C, 2A| 7+ =
FE271L 4438 Alliinase 2438 A2] A0 =
A £ 1:1 E3te] 40°ColA 3027 X et S

|

o, 0.111 mg/g=A AN allicin $FS Hth 2 2F
A3, et FE2AA alliing allicin®] o] =&
THFEZES AT A7 He] & THFEE
719k 71578 A e AES e 719 F As
Aoz AlgHtTh 3 alliinase FA3E 31 allicin®]
HA FEUHES SHTOEH, T o]9]9] uis, Yt
N 5 allium & 2ES o] &3 allicin LS AR
ghe AFAEET ofuet ANHARl 75 AF A
UAA A S 915 712AETEE S Aotk
#ZAle| 2

o] =RL 24P E AR(REHE T )] Adoz
AT - DA 7 EA O] A LS ol 8
A F29] (NRF- 2014M3A7B4051125).

i, ot

23} AE 87 T F2 N 121

References

Bianchini F, Vainio H. 2001. Allium vegetables and organosulfur
compounds: do they help prevent cancer? Environ. Health Per-
spect. 109: 893.

Chen JH, Chen Hi, Wang JS, Tsai SJ, Jen CJ. 2000. Effects of
welsh onion extracts on human platelet function in vitro. Life
Sci. 66: 1571-1579.

Elkayam A, Peleg E, Grossman E, Shabtay Z, Sharabi Y. 2013.
Effects of allicin on cardiovascular risk factors in spontaneously
hypertensive rats. Isr. Med. Assoc. J. 15: 170-173.

Ili¢ DP, Nikoli¢ VD, Nikoli¢ LB, Stankovi¢ MZ, Stanojevi¢ LP,
Caki¢ MD. 2011. Allicin and related compounds: biosynthesis,
synthesis and pharmacological activity. Facta Univ. Phys. Chem.
Technol. 9: 9-20.

Lee JK, Choi EH, Lee KG, Chun HS. 2005. Alleviation of afla-
toxin Bl-induced oxidative stress in HepG2 cells by volatile
extract from allii fistulosi bulbus. Life Sci. 77: 2896-2910.

Majewski M. 2014. Allium sativum: facts and myths regarding
human health. Rocz Panstw Zakl Hig. 65: 1-8.

Miron T, Rabinkov A, Mirelman D, Wilchek M, Weiner L. 2000.
The mode of action of allicin: its ready permeability through
phospholipid membranes may contribute to its biological activ-
ity. Biochim. Biophys. Acta-Biomembr. 1463: 20-30.

Mohammad JAG. 2010. Determination of alliin and allicin in dif-
ferent types garlic using high performance liquid chromatogra-
phy. J. of University of Anbar for Pure Science 4: 16-23.

Nikoli¢ VD, Ili¢ DP, Nikoli¢ LB, Stankovi¢ MZ, Stanojevi¢ LP.
2010. Thermal degradation, antioxidant and antimicrobial activ-
ity of the synthesized allicin and allicin incorporated in gel.
Hem. Ind. 64: 85-91.

Phay N, Higashiyama T, Tsuji M, Matsuura H, Fukushi Y, Yokota
A, Tomita F. 1999. An antifungal compound from roots of
welsh onion. Phytochemistry 52: 271-274.

Seo YJ. 2011. A study on the gynecologic use of allii fistulosi
bulbus in donguibogam. Korean J. Obstet. Gynecol. 24: 63-73.
Shashikanth K, Basappa S, Murthy VS. 1984. A comparative
study of raw garlic extract and tetracycline on caecal microflora
and serum proteins of albino rats. Folia Microbiol. 29: 348-352.

Sohn HY, Kum EJ, Ftyu HY, Jeon SJ, Kim NS, Son KH. 2006.
Antifungal activity of fistulosides, steroidal saponins, from
allium fistulosum L. J. Life Sci. 2: 310

Song HP, Shim SL, Jung IS, Kim JH, No GM, Seo HY, Kim DH,
Kim KS. 2009. Analysis of volatile organosulfur compounds in
korean allium species. Korean J. Food Preserv. 16: 929-937.

Viswanathan V, Phadatare A, Mukne A. 2014. Antimycobacterial
and antibacterial activity of allium sativam bulbs. Indian J.
Pharm. Sci. 76: 256.

Wang BS, Chen JH, Liang YC, Duh PD. 2005. Effects of welsh
onion on oxidation of low-density lipoprotein and nitric oxide
production in macrophage cell line raw 264.7. Food Chem. 91:
147-155.

Yamamoto Y, Aoyama S, Hamaguchi N, Rhi GS. 2005. Antioxi-
dative and antihypertensive effects of welsh onion on rats fed
with a high-fat high-sucrose diet. Biosci. Biotechnol. Biochem.
69: 1311-1317.



	서 론
	재료 및 방법
	실험재료
	총백의 alliin 및 allicin 추출물 제조 조건 확립
	Alliinase 활성화 조건 확립
	총백추출물의 HPLC 정량분석

	결과 및 고찰
	HPLC를 이용한 alliin과 allicin의 분리 및 정량
	추출조건에 따른 alliin과 allicin의 함량 변화

	요 약
	감사의 글
	References

