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Abstract

Wild-gadic (Allium victorialis L.) is a perennial plant found in worddwide and has been considered as a favorite
vegetable due to its particular smell and taste. However, the study of biological activity of wild-gadic and the
development of processed food are in rudimentary. In this study, we evaluated several biological activities, including
antioxidant, antimicrobial, and inhibitory activities against human thrombin, a-amylase and a-glucosidase, of Ulrung
wild-garic. Analysis of the composition showed that Ulrung wild-gadic is nutritive although it is perishable. The
color of fresh juice was stably maintained during 10 days-storage at 4°C, but rapidly discolored by heat treatment
at 70°C for 1 h. During heat treatment, the contents of total sugar and total polyphenol were decreased to 75%
and 50%, respectively, and acidity was increased from 0.069% to 0.111% In a while, the brix, reducing sugar,
and total flavonoids showed minor changes. The fresh juice showed strong DPPH scavenging activity, reducing
power and antibacterial and antifungal activity, but the heat-treated juice lost the antioxidant and antimicrobial
activities. The inhibitory activities against human thrombin and a-amylase and a-glucosidase was negligible in both
fresh juice and heat-treated juice. These results suggested that the antioxidant and antimicrobial components in
wild-gadlic are heat-liable and volatile. Based on our results, we propose non-heat treatment products for processed
wild-gadic, for example, fresh juice-added beverage or fermented liquors using wild-gadic.

Key words : Allium victorialis L., wild-garlic, antimicrobial, antioxidant, antithrombin, a-amylase, a-glucosidase.
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04-?7} 2s] AP vk 3 e RS S5
7] &l Abnbs B e} 22 @At a A Fo] s
USH(10), Arlso] dRrzo=w f’&ﬁ%‘% 7HAE Allium
Zolu g AlgF nAE WEFU0F o] 857 |% FrK11,12).
AAN7IA] 2hbsel A Bale ﬂ“%z‘i~ phsol A &
Z1%] = allicin, ferulic acid, astragalin, methylallyldisulfide,
diallydisulfide, kaempferol, quercetin, furostanol glycosides
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TEE M3 AJF 20 pLol] 99.5% ollgk2-o £3)A)7]
2x10-4M DPPH-E9 380 uLE F3l &3tsked 37CellA] 30
¢ AT £, 516 nmol|A] microplate reader (Asys
Hitech, Expert96, Asys Co., Austria)E AF8-3t] SHTE
=43}tk HEFEE vitamin C (Sigma Co., USA)S A}
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o] HagolAE
MIC) ¥ # A X|Al& % (minimal bacteriocidal/ fungicidal
concentration: MBC, MFC)S H7}3l3tH23). AT FE
= 3% SATLE Salmonella typhimurium KCTC 1926,
Escherichia coli KCTC 1682, Proteus vulgaris KCTC 2433,
Pscudomonas aeruginosa KACC 10186, 13 YT o2&
Listeria monocytogenes KACC 10550, Staphylococcus aureus
KCTC 1916, Staphylococcus epidermidis ATCC 12228,
Bacillus subtilis KCTC 19245, T O2=  Candida
albicans KCTC 19402} &cc]zaromyces cerevisiae IFO 0233
E ARSI T A9 7% nutrient broth, A 73
sabouraud dextrose broth (Difco Co. USA) o]-8-3}] 7-7(7-7(
37°C = 30T A premcubatlon 3 25%, 12.5%, 10.0%,
6.25%, 5.0%, 3.13% % 1.56% 2vls AFAE7F H71e
H] 2] 9 mLol| 0.D.(600 nm) 0.1°] == ZF% 7tz
T8 1 mLs H7Fskar 48217t w8 A th23). ol % S<F
4 2 AvE HdAe Fal Aol UshA g AF
FEE MICE Yea, 2+2te] #]2] 7S Nutrient agar
2 Sabouraud dextrose agar (Difco Co. USA)ol| =235}¢]
A A5o] YehA] ¢ F5E MBC = MFCE YE}
Wk
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FH A4 A EFRIY AEAES Amelung
coagulometer KC-1A (Japan)E ©]-8-3}4] thrombin time<
=7 5he] H718F9tH?24,25). 37CollA 0.5U EEH (Sigma
Co., USA) 50 pL¢} 20 mM CaCl, 50 pL, t}eFslt 5=
8% 10 pLE coagulometer®] FH.ol| &315e] 2827t vH-&-
Al %, 84 100 lLE F7tste] 4ol $ard w7k
A S AT AF T3V A5 17.81042%9] 3
TAIZRE YERSle ™, EER Al &2 33] A3k
By AAE Uit €A &4 H9rtE A
thrombin time 574 A, @42 A Vi 5 F=FAE
7] ore A gte] P EHE Ao, A8 &
Al 4°CollA 5000 g2 5% 53 Haldelst @45 &
o] ARSIt

o

a-amylase & a—glucosidase Xoff M =X
a-amylase % o-glucosidase A S 71 B}t Y
sHA =4 o}%it‘r(%). WA a-glucosidase T4 S AF
Al& 2.5 pLe 50 mM Sodium acetate buffer (pH 5.6) %2
38]293} g-glucosidase (0.25 U/ml: ApisBio Co. Daegu, Korea)
25 uLE &3sle 37°CoA 1083t preincubationd}al 1
mM pNPG £ 25 L= 7}5ke] 60°Coll A 1057 vH-3-51
o} o]% IM NaOH 25 uLE 7}ste] ¥h&-5 A7),
405 nmel A FFEE 3798t As&S Altsiaint ¢4
a-amylase B4 71| B¢ AFAIF 2.5 L9}t 50 mM
phosphate buffer (pH 6.8)Z 3]2493}+ a-amylase (0.25 Ufmi:
ApisBio Co. Daegu, Korea) 25 ULE &350} 37TCoA 10
7} preincubation 3+ &, 0.5% soluble starch (Samchun
Chemicals Co., Korea) 25 LS 7}8}e] 37CollA 10&7F
HHE-3tATh o] 100 CollA 527 7kEate] ¥h3-2 A
AlA e, §EE-Ael 150 uLe] DNS (3,5-dinitrosalicylic acid,
Sigma Co., St. Louis, USA) &5 7}sted 100Co A 527F
7hgsto] WAGE B 4Gl A sk iet. T el 2 96
well microplate reader (Sunrise-BAS/C, Tecan Co., USA)S
o]- &3t 540 nmol X FBEE SASH, Z47te] A
< 3NHES & HAgS el e Ao ' Aes
AxIA A& (%) = [1-(MN & A7 E284H =
T 7 Ea84)] x 100.

Hteg R, pH, =, &E, MR, F flavonoid &2
& polyphenol &2k B4

Aoks AES] pH 42 32 O pH meter (Mettler Toledo
InLabR 413, UK)Z =4 3}4 21, brix =4 refractometer
(Atago N-1E, Japan)< ©]-8-3}%) ﬂ 43S DNSH o g
(25), &2 phenol-sulfuric amd‘?j% o] g3le] kst
(24). ZE]—HP z;qbﬂ- z/d o pjT,b_L f;fjaho AOAC”‘OH

= Al

G2l E AT, BFel A A AZE AF

10 ml¢l| 0.1 N NaOH 95 7}t pH 8.3¢] & wj7}4]
R3] 1 2HE S acetic acid®] FEH%) .2 FAaks}
of Yt Ath10). 22 A 2d 754 7]1(HGS3
Halogen Moisture Analyzer, Mettler-Toledo International
Inc., Zurich, Switzerland) 2 =73} t}. = flavonoid 33
2 3% polyphenol - 71E0)| B3t WH 3 F A3
ZAsl o, TFA ke 2= ZH) rutin tannic acidS
AREEFATH22). Atvhs B AFS A A4S AR
(Super color SP-80 Colormeter, Tokyo Denshoku Co., Japan)
= ol g31gom, EHe] W (lightess, L), 4% (redness,
a), S (yellowness, b)E S8t th £F HAH®S Lk
o] 92.39, agto] -0.08, bato] 13900, A5 35] =74
ste] Wgke Fotol UERQE AHAE)E theel 4
2 olg3tel A,

AE = (ALY +(La) +(Ab)?

Ao FEESERE 86.312.7% Ao, T A
& E&?i}% S ﬁ%i‘—?% e 747} 2.3140.12%, 0.30+
0.15%, 11.12£3.58% 2 1.11+0.88°]}t}. o]= 7|2 B
M 523 P 89.840.57%, ZW 1.75+0.07%, A1}
0.85:0.07%, 3 313£0.940.14% %} FAFS Zdfeltt. stubs
uhafele et sk e S4S Hlon, tE 4
A vl 2] 109719 4T A o= A} W}
7t A9 YehA] Sk th(Table 1). :’—‘3‘/} 70°ColA 1A1ZF
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= Table 20| JEHIQTE 2ol &9 484 13RS
oF 4%0]% 2.1, pHE= 6.47, AF== 0.069%°] T} 2bol=
A F2 166,08 mg/g®] fﬂ%ﬂﬁr 417 17 mg/g®] F3= &t
3Fal A2, total flavonoid 2 total polyphenol‘: Zy 7}
9.99 % 2321 mgfg EH3IITE AulEe] A7 2 a1
28] 2AL 1A Il AZo AL pH7]- 6.4791 A
5282 WEA AR oH Ae= oF 281(0.111%) 5715
At} Brix, 93, total flavonoid & ZHz}h wlu]dl W3}
7F et o) S92 315 mg/g o2 25% 7HAsg o,
total polyphenol™= 10.59 mg/gZ 55% ZA-3FAt). o]
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Bol 2 oA} 2R alicins} 2o HA Aol &4
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Mok MFS Pas &Y
Aobs AE R 24 AFe IS B WA

A= Fg 19] YeEASE AF 100%2] 7% DPPH 4A
T2 58%, WE 50%2] 3% 34% AATS UERYLH,

Table 1. Color changes in fresh juice of wild-garlic during
long-term storage or heat treatment.

Time (h) Heat treatment

Color 0 " 2 yn 0 (70°C for 1h)
L 1933 1881 1881 1905 2109 2465
Y 4012 92 92 92 865 442
b’ 1093 992 992 9% 1077 338

AEY 7436 7463 7463 7439 7243 68.41

"L degree of lightess (white +100~0 black), *a: degree of redess (red +100~—80
green), “b: degree of yellowness (yellow+70~—80 black), Y AE: overall color
difference, =AY+ (~a)P + (07

Table 2. Characteristics of fresh juice of wild-garlic.

Heat treatment

Parameters Without treatment (10°C for 1h)
Soluble solid (%) 4.010.1 4.72+0.08
Brix (%) 4.910.1 4.9+0.1
pH 6.47+0.18 5284025
Acidity (%) 0.069+0.009 0.111+0.006
Total sugar (mg/g) 417.17+34.6 315.30£78.3
Reducing sugar (mg/g) 166.0819.34 151.85+1.58
Total flavonoids (mg/g) 9.99+0.34 8.59+0.59
Total polyphenol (mgfg) 2321£1.76 10.59:0.63

ol EAE BFY BT Ao sd3A VErsT
(Fig. la). 2}E AFY ICo= AF 3% = A, o=
¥ F 147 mg/mLol| |FE Tt AAvitamin C&] ICs07F
133 pgmLYS 1218 w(Fig. 1a), AH7t= 452 DPPH
2ASE AEsittas B & glou, AFY 24 &lefo]
41.7%°] ﬂs}ﬂi %}M@E—o] AAE Ao 23
DPPH 275< Uehlglgl dadd) 2ols AEE
Sk FdES UrEMM A% 50%2] 735 vitamin C 10 pg/mL
o st SdES YER ItkFg. 1b). €48 4F9
45, dEe %”«74?4 AZE 100%°1 HI3] 18% 7+A3}od,
DPPH £A% AR E gy ke AR LS do
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(Table 3). £3| P. wvulgaris, B. subtilis, S. epidermidis 2
C albicans, S cerevisiaed)| A= MIC7} 5% = VFEFSE

13 S 2 mg/ml). MBC/MFC2] 7Z$-%= MIC9} H|$=
H AE 5~10% =04 el o v, P acruginosa®)
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Fig. 1. Antioxidant activity of fresh juice of wild-garlic.

(a) DPPH scavenging activity and (b) reducing power. Vitamin C was used as control.
Symbols; @: without treatment, (O: heat treatment at 70°C for 1h.
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proteinase 2 fibrinogens- fibrin®. 2 E&j|sl= &0t}
(2425). WekA thrombin A aAlE 8 AA 2 AHE- 7153
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o} 2hks AE 100% (S FEEFE 1.9 mgmb)E H71eh
739, thZToll 3l thrombin timeS- °F 4% ZTHA]A 3+
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Table 3. Antimicrobial activity of fresh juice of wild-garlic.
Fresh Juice (%)

Microorganisms Without treatment Heat treatment
MIC MBCMFC ~ MIC  MBC/MEC
EC” 100 100 125 125
Gram negative PV 50 100 625 125
bacteria PA 100 250 > 250 > 250
ST 100 100 > 250 > 250
IM 100 100 > 250 > 250
Gram BS 50 100 125 > 250
positive bacteria gz 100 100 > 250 > 250
SE 50 100 125 > 250
Fung CA 50 100 > 250 > 250
sC 50 50 125 125

EC": Escherichia coli; PV: Proteus wulgaris, PA: Pseudomonas aeruginosa, ST:
Salmonella typhinurium, LM: Listeria monocytogenes, BS: Bacillus subtilis, SA:
Staphylococcus aureus, SE: Staphylococcus epidermidis, CA: Candida albicans, and
SC: Saccharomyces cerevisiae, tespectively

Table 4. Antithrombin activity of fresh juice of wild-garlic.

Thrombin time (sec)
Heat treatment (70°C for 1h)

Fresh Juice (%) -
Without treatment

100 21.840.35 17.9£0.88
50 17.1£0.01 16.8£0.22
0 17.8£0.42 17.8£0.42
Aspirin 50.7£2.42 5791091

The thrombin time was determined using Amelung coagulometer and the concentrations
of samples and aspirin, as positive control, were 1.9 mg/mL (100% fresh juice),
0.95 mg/mL (50% fresh juice), and 1.5 mg/mL (aspirin), respectively.

Atoks ME9Q| a-amylase ¥ a-glucosidase A3l &
2huks AJE9] a-amylase 2 a-glucosidase A3l &4
Brrek A, AF 2 XY AFY A5 2~6%2] FAIE
1351 Z s 24S e o (results not shown), T 2

FHA] AR ATPetA] oS & 7 UApTh
olFe] Axte, ks AFo] 95473 FAtksl B gt
< 7HAH, olgt SRS A e gl st A
AE ARl Tk wEbA 4k o] &8 7HEAE
o= Blg A 3ol a3 grlstlon, o) o]
7 t}.
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® QoA nF AER a0t 23 g &
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A kst A gd s AT At 5%

FAES 7HAH, ks AF2 4T AFA 109 o)
A} glo] HSHAl A EH AT 1y Ants AE
o] 7} A Alol = brix, 3L D, total flavonoide] W3}
u|m| gk vhH, 23S 25%, total polyphenol-S 55% 7HA3HS
oW, pH 7H4=9} A 47t 28 S7FEI I Anks AE
< 9%t DPPH &A% $Hd8S Yeplm Zesh a4t
g depigo, e E ks AFe rloke B
Qels) e e el $Ae 2 haA e )
5 AFE 383 243 camylase B a-glucosidase #1312
AL ol unlsien & ATARE ekl $5e @
A5 2 PRYL A, B BYRS I, E
Qol) okt Apo2 F2HUY. Pl rhsg ol
e we AelgAel AFoe Ay
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B ATE 20109 % AR (nSHer)ey)e Qges
St ATFATY] AYs wol FIH V| 2AFAY
(2010-0016096)2] YE & o]o]] ZIAl=AU Ly E3 L2
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Arkse AFHFA ABE PesdA A=Y
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