Journal of Life Science 2009 Vol. 19. No. 2. 206~212

©JLS/ISSN 1225-9918

Isolation and Characterization of Bio-active Materlals from Prickly Lettuce (Lactuca serrzolu) Sung-11
Moon, Sung-Whan Kim, Wan Huh, Soon-Young Kim', Jong-Sik Kim' and Kon-Joo Lee' . Institute of
Health and Environment, Gyeongsangbukdo Government, Youngcheon, Korea, 'Dept. of Biological Sciences,
Andong National University, Andong, Korea - The bio-active materials were isolated from prickly lettuce
(Lactuca serriola) by using several extraction solvents. The contents of general compounds, vitamins,
polyphenols and flavonoids of prickly lettuce were analysed. In addition, nitrite scavenging activity,
anti-oxidative activity and anti-microbial activity of methanol extracts were measured. The ethylacetate
(EtOAC) fraction of methanol extracts of prickly lettuce showed the best on the nitrite scavenging ac-
tivity, anti-oxidant activity and anti-microbial activity. And also, the contents of polyphenols and fla-
vonoids were the highest among all fractions. The subfraction 2 (EtOAc:MeOH=3:1) of EtOAc fraction
showed the strongest anti-oxidative activity among 5 subfractions. The subfraction 2 was identified
as p-coumaric acid and caffeic acid by GC-MS. The anti-microbial activity of each solvent fraction from
prickly lettuce was measured. The EtOAc fraction showed the strongest anti-microbial activity.
Overall, these results may provide the basic data to understand the biological activities of bio-active

materials derived from prickly lettuce.
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Fig. 1. Procedures of extractions and fractions of bio-active materials from prickly lettuce (Lactuca serriola).



208 A 318ks %] 2009, Vol. 19. No. 2

g45tel SR A 1 miS A@ae] 715k DPPH
94 4 mlE EF3te] 1087t &A1 F Spectrophotometer
(Evolution 300, Thermo Electronic Co., England)& 517 nm¢l|
A B =5 =435}te] DPPH radical Al AEAS A4 T

;’.élv'z’ol A*I_E_ §_.||-OI_| E'_J X‘I%ﬁ

EtOAc #38% column chromatographydl] Zo] 2 £
T A& ZAsA-go] 454 YERd subfraction 2
o djste GCe GC-MS & olﬂo}ﬁ AR E4E s
GC (HP 6890, USA)S] E4z7e SPB5 (capilay, 053
mmx30 mm) column, oven & % 120°Col A 38 A =
250°C 7HA] B9 6°CE 5238 93 , injector &&=+ 230°C, de-
tector =% 260°C, carrier gas® A4, detector= FID, A&
FAHFL 2 ulZ Y GC BAS 93 A5+ N,0-bis
(trimethylsilyl) -acetamide (BSA)®} CH;CN (1:4) Aoz
60°Coll A 1083 wHgAlA TMS3F A7l F ARS8l
GC-MS (HP 6890, USA)9] #413719] modew scan, electron
energy< 70 €V, column< HP-5 MS (capillary, 0.25 mmx30
m), oven &% 80°Coll A 2% A F 290°C71A] £ 10°C
2 52391, injector &% 250°C, carrier gasv He, 1.0
ml/min® 2 3%t}

AZ=S00l st & 2y Al

gy S A 4 9k v A= Table 13 2
, Escherichia coli &) 67 Sk A A2 3 (KCTC) o] A]
oFubol ARSIt A AP paper disc (8 mm)E
83 agar diffusion &2 A3t Mg v Ao vt
FE WFo|E o] &3} 10 mle Mueller-Hinton broth
HE}aL, 37°Col A 18 ~ 24417+ Al kgt Z, o] T
McFarland nephelometerdl] 0.57} =& BaA g2 H4
.J“ sto] Eqt W5 C 2 Muller - Hinton agar 3ol 1

B2 th3, paper discdl|l dimethyl sulfoxide (DMSO) Oﬂ

} FE8 50 ulE F5A1A plate T8 Ga1, 37°Col| A]
AIZE Bl & b3 F3 9] -S4 v (inhibition zone)S

A5,

]

i)

r—{u: o

O

I
1

N
M

ro X Hu o 2
_1\1

O_|_4 _4

Table 1. Lists of strains used for antimicrobial test

. . Temp.

Strains Media Q)
Listeria monocytogenes ATCC 19111 TSB/MHB 37
Bacillus cereus ATCC 14579 TSB/MHB 37
Escherichia coli ATCC 25922 TSB/MHB 37
Staphylococcus aureus ATCC 6538P TSB/MHB 37
Shigella sonnei ATCC 25931 TSB/MHB 37
Salmonella enteritidis ATCC B076 TSB/MHB 37

iy ) TSB/MHB +

Vibrio parahaemolyticus ATCC 33844 1 % NaCl 37

TWA g5 dukAd RS B3 A Table 20|14 HE vhol

%, 3|2 141%, 29 175%, ZA 75%,

E‘r—rﬁ}ﬁ 52.6% ]t} Lee S[24]¢] Ao oJ3pd Ab=H

o] gutx %}% B8 A} 3% 46%, 2ENE 32%, 24

W 45% 2ka 23899t Kong 2 Oh [16]0] <3t Az

Qo] BAAD} F8 79%, WA 175%, ZAH 2.8%, 23| &
44%2k R8T

o

Vitamin &2 24

7HAF9 vitamin FFE EAS 23, 100 g T -
carotene 0.5 mg, vitamin B2 273 mg, vitamin By= 12 9
mg, vitamin C= 6.9 mg, vitamin E= 3.2 mg &= o] 131
I, 1 FA a-tocopherol 2.2 mg, §-tocopherol 0.8 mg, y-
tocopherol 02 mg©] =] ) Ah(Table 3). Shim 5 [30]
vitamin C7} Y1E# $lol| 674 mg/100 g %ol 261 mg/100

g Tl de ALE B g ou, 7/MEFE 19 vlgt
04 @7 g E o] A91ar, Kwon $[17]9] #YU-E 9 vitamin
C7} 25 mg/100 g fr¥lof A= Aoz Hug ZAus} vlu

St 7T 4 =4 FRE AN
Phenold =& & 24
MeOH ZFZ=& 7t W& #3838t phenold &4 §

2o BAS A3l FOAc 230X 7M8 =& 139%9] 8ko)

el om n-BuOH #3 7.2%, n-hexane £33 6.2%, CHCL;

235 34%, HO £Zo)A 12%Z e tH(Table 4).
Maxson % Rooney [25]= ¥%, &4 2 A7), 438H

Table 2. General contents of prickly lettuce (Lactuca serriola)

Component Content (%)
Moisture 8.3
Ash 141
Crude protein 17.5
Crude lipid 7.5
N-free extract 52.6

Table 3. Contents of vitamin in prickly lettuce (Lactuca serriola)

Component Content (mg/100 g)
p-carotene 0.5
Vitamin B; 27.3
Vitamin B, 12.9
Vitamin C 6.9

(a-Tocopherol) 22
Vitamin E  (§-Tocopherol) 0.8

(y-Tocopherol) 0.2




Table 4. Contents of phenolic compounds of each fraction from
MeOH extraction of prickly lettuce (Lactuca serriola)
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Table 6. Nitrite scavenging activities of each fractions from
MeOH extraction of prickly lettuce (Lactuca serriola)

Fractions Content (%) Fractions Activity (%)
n-Hexane fr. 6.2 n-Hexane fr. 7.1
CHCl; fr. 34 CHCl; fr. 315
EtOAc fr. 13.9 EtOAc fr. 63.0
n-BuOH fr. 7.2 n-BuOH fr. 35.6
Hzo fI‘. 1.2 Hzo fI'. 5.7

Flavonoid &i2F £

MeOH Z2%%E% 7t 9|2 £33Y flavonoid S#S
BA3 A3, BtOAc B0l M 71 =& 277%9) %S B9
o1, n-BuOH #32 184%, n-hexane ¥32 17.9%, CHCl; £3
151%, HO #8lA 13.6% ] S Yeb Ath(Table 5).

Lee 5[19]& A &4 2% F flavonoid 3% 2413 A3,
52} 447%, T2ET 2 521%, AFEE 482% 2 B 5t
Choi 5[4]2 ¥+ #3 FEE A EtOAc FEE°] 0.6%2
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o} HlwaEtH wg- B FFEo|

AEA o 0] = flavonoid F¥} A&/ gk A
T A3, flavonoide Fv &4, A3t Ao} e Ae-&
et o, oy F7Y T4 AEY 4F 2 B3lE
Al Esbh S0 s & el e b
45 Aol ggFo 2 s o] 3l flavonoid ¥ phenol
A QUEA L 21 B3 2z ) S 4
He S48LTS AAS] A FEste Fad AR
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bl n

OfRIA M7 &Y 7|5 &8
THAE 9] ol A A A A-8-2 Table 63 2] EtOAc
8o] 2 mg/ml H7HA] 3.0%=Z 71 =A UERESH, n-Bu
OH #8 356%, CHCl; %2 315%, n-hexane %38 7.1%, H,O
B3 57%%2 Vet

Table 5. Contents of flavonoids of each fraction from MeOH
extraction of prickly lettuce (Lactuca serriola)

Fractions Content (%)
n-Hexane fr. 179
CHCl; fr. 15.1
EtOAc fr. 27.7
n-BuOH fr. 184
H,0O fr. 13.6

The concentration of each fraction was 2 mg/ml (2,000 ppm).
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g. 2. Antioxidative activities of each solvent fraction of prickly
lettuce (Lactuca serriola). The concentration of each frac-
tion was 40 ppm.
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Fig. 3. Antioxidative activities of each subfraction of EtOAc frac-
tion from column chromatography. The concentration of
each fraction was 20 ppm.
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Table 7. Contents of phenolic compounds from each sub-
fraction, EtOAc fraction, MeOH extraction of prickly
lettuce (Lactuca serriola)

Content (%)

Fraction

p-Coumaric acid Caffeic acid Total
Prickly lettuce leaf 0.02 0.06 0.08
MeOH extraction 0.5 1.3 1.8
EtOAc fraction 1.7 5.0 6.7
Subfraction 1 0.0 0.2 0.2
Subfraction 2 41 9.5 13.6
Subfraction 3 15 4.8 6.3
Subfraction 4 0.1 04 0.5
Subfraction 5 0.0 0.3 0.3

2 B89 & g 13.6% (p-coumaric acid 4.1%, caffeic acid
95%)% AAE WY T45 o] EolF 21, p-coumaric
acid Bt} caffeic acid®] &%°] =4 YElstt). Subfraction
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2 YE o™, subfraction 12 0.2%, subfraction 4= 0.5%,
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Fig. 4. Comparison of antioxidative activities of phenolic ma-
terial of subfraction 2, EtOAc fraction, MeOH ex-
traction from identified by prickly lettuce (Lactuca ser-
riola). The concentration of each fraction was 20 ppm.
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Table 8. Antimicrobial activities of MeOH extracts and each solvent fractions from prickly lettuce (Lactuca serriola)

Inhibition zone (mm)

Microorganisms
MeOH n-hexane CHCl; EtOAc BuOH H,O
L. monocytogenes ATCC 19111 - - 10 11 11 -
B. cereus ATCC 14579 9 10 - 14 9 -
E. coli ATCC 25922 - 10 11 11 - -
S. aureus ATCC 6538P - - 9 12 - -
S. sonnei ATCC 25931 - 12 12 12 12 -
S. enteritidis ATCC B076 - 11 12 13 13 -
V. parahaemolyticus ATCC 33844 13 13 16 16 10 -
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