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Screening of Biological Activities of Grass Clippings from Turfgrass
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Abstract — This study was carried out to investigate the biological activities of grass clippings from turfgrass including Zoysia
Japonica (TG-1), Zoysia matella (TG-2), Agrostis palustris (TG-3), and Poa pratensis (TG-4). The 1,1-diphenyl-2-picryl-
hydrazyl radical scavenging activity was relatively higher in TG-1 and -2. Especially, TG-1 exerted the strongest hydroxyl rad-
ical scavenging effect, showing 90.40% at the concentration of 100 pg/ml. In addition, TG-1 inhibited the growth of
Staphylococcus aureus, Escherichia coli and Helicobactor pylori. TG-1 also showed the highest inhibitory effect of AGS
human gastric adenocarcinoma cell growth and nitric oxide production against lipopolysaccharide in RAW 264.7 macrophage
cells. In conclusion, among the TG extracts, TG-1 has anti-oxidative, anti-microbial, anti-cancer and anti-inflammatory effect,
indicating that TG-1 may be the potential source of functional food.
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1,1-Diphenyl-2-picrylhydrazyl(DPPH) Radical £ &
&X —Ethanololl ¢l AJ& 100 pl¢} 60 uM DPPH &4
100 ke 96-well plateol] E9tate] 30527 Aol WA
5, 540 nmellA S ST A EE AU &
L )z ¥ 25k free radical 2SS WES (%)%
e iet

Hydroxyl Radical(-OH) 2745 & - Fenton 1+&<] u}
2} 10mM FeSO,H,0-EDTA®] 10 mM<] 2-deoxyribose
solution¥} A 55 FEHEE AE¢t &, 10 mMe] H,0,& 3
7¥ste] 37°ColA 4rIZE ERF uigsIRATE. o] Egelel 2.8%
trichloroacetic acid2} 1.0% thiobarbituric acid solutionS- 7}
7} A7kste] 2087F Folal A7l F 490 nmell A FE=S
=4 s

M=Z ZF % Al2f — AGS human gastric adenocarcinoma
cellZ} RAW 264.7 macrophage cell> $H=+ M| ¢ 23
(KCLB, Seoul, Korea)ollA] -3l ARSSIAAL, vl 9
3t Dulbecco’s Modified Eagle Medium(DMEM)Z} Roswell
Park Memorial Institute 1640(RPMI-1640), fetal bovine
serum(FBS), trypsin EDTA 892 WelGENE(Gunsan,
Korea)ell Al 943t ARE-sISITE a5 24 S4S g
lipopolysaccharide(LPS), Griess reagent, 3-(4,5-dimethylth-
iazol-2-yl)-2,3-diphenyl tetrazolium bromide(MTT)+= Sigma
Chemical Co.(Saint Louis, Missouri, USA)Z & +<¢ 3}
ATt

M= B} — AGS cellZ} RAW 264.7 celk> 100 units/ml
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Table 1. DPPH radical scavenging activity of turfgrass

(153 Ii:g/lzﬂ) Scavenging activity (%)
TG-1 35.13+0.46"
TG-2 39.41+0.58"
TG-3 18.22+0.58°
TG-4 17.29+0.84°

2.17+0.11

YAscorbic acid was used as a positive control.

Values are mean+SD.

““Means with the different letters are significantly different
(P<0.05) by Duncan’s multiple range test.

Y Ascorbic acid (ICsp, pg/ml)
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Table II. Hydroxyl radical scavenging activity of turfgrass

a ggIS g}fnl) Scavenging activity (%)
TG-1 90.40+0.25°
TG-2 89.2640.24°
TG-3 87.65+0.25°
TG-4 83.68+0.27°

! Ascorbic acid (ICsp, pg/ml) 0.04+0.00

YAscorbic acid was used as a positive control.

Values are mean+SD.

“‘Means with the different letters are significantly different
(P<0.05) by Duncan’s multiple range test.

ol
-

3] -OH radical> &/ 4Hag FollA 7P S40] 7

whg-/do] =o} /‘1];9} 24g 44 34 9.2 16
E2 100 ug/mle] =2 {2 5ke] ~OH A s A
7 2 7H(Table 1I), -‘:r 80%°1’429] &2 -OH &2A5S
L‘rEhHa’il, E3] TG-1-2 90.40%2] 7}%} 53 27 ga=
THE ZE BRI < ATk ol Xu 5(2013)9] Al
A Zoys1a grass7 F 92 &tksl G291 superoxide dismutase,
peroxidase$} catalase®] &3S S7MA AHsHd 2EH A
BY Bishs 244-S e Bae dxsien * TG-
1°] TG-3ETH XA #iks} o] 9 gHitkst 4 &4do] =
the Bwe} H)58 49 Yepiet ™ wabd 1G-134
TG-27F & FEZE) vl&] AH o2 =& radical &7
g Hole Zle g yehd ks 2hgl| 7ofse =4
o] EAllsks A o= AYzhdrt.

Table TIIA = 15 ug/30 pigh 30 ug/30 pule] s==2 4%
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Table III. Anti-microbial activity of turfgrass
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Table IV. Anti-cancer effect of turfgrass

Concentration Inhibition zone (mm)
Sample
(ng30ul)  E coli S. aureus H. pylori

15 1 =D -

TG-1
30 12 13 9
15 11 - -

TG-2
30 12 12 -
15 11 - -

TG-3
30 12 - -
15 11 10 -

TG-4
30 12 12 -
?Penicillin 15 16 16 18

"_: no growth

2 . e17e ..
)Penicillin was used as a positive control.

gk vt AAEA F-85A &8 7sES TRItaL &
fRacl=3

AGS 9IS AlZM TG FE=2 Al S4 JA a3
£ MTT assayS 55r AESIATE MTTE= AolE Al
EA Bl 1A] %= A5A9] formazan crystalZ FHA
=4, ©] crystale DMSOZ =] AAdE S =2 =
Aohe WHoR, & 72dToA g AREE WY T
o] shte]th? 100 ug/ml FE20] TG FEES 9+ Al
o] Mejate] F24] oA &S AuE AR, 1] TG F
= T TG4= 15.01%2] Fthd oz ¥ 9 Al 5
2] A G e W TG-12 3521%% 28] o]/
A AE 47 JAES HERASSH (Table 1V), $HA A
S H pyloridtell tigh $HFEHE 7P =0 TG-12 3
o Eo| EANY Bo = 4 FHojxit)

O] 2] M 3 (macrophage)= A2 27 PSS
Asks Aog duiA dom Wsig deA = LPS7H
M| 225 A=51A] =9 inducible nitric oxide synthase”}
L-arginine® 256 W E]o] nitric oxide(NOYE A3 gHc}>
T3 &dstE U2 AH EZE tumor necrosis factor-alpha,
interleukin-6, interleukin-132} 72 pro-inflammatory cyto-
kines®] S7F E3IAA FSviIZl=EZQ] NO} prostaglandin
5 Fajsta’) sthe] NOE HE 54 2 24 242
107 A%S A3 wlebd B Ao E RAW
264.7 macrophage cellell LPSE *]2]gt ¥ 100 pg/ml 5=
o] TG FE=& A3t Ax AEEFL NOBAPES &
3 HF AdAEHE ATEJUTE Table Vol LR v} 2
o] LPS7} 542 2hgale] BE oA Al &&=
B HIAA] Bk controli 100% TIH] normalsel]
A1 35.50%9°] NO A7d&o°] Uehd v, 4712]9] TG 7=
ES A ZAE 50-59%2] NO A&S vehof

Ool

Sample AGS cell
(100 pg/ml) growth inhibition rate (%)
TG-1 35.21+0.40°
TG-2 17.98+1.08°
TG-3 21.44+0.09°
TG-4 15.011.49°
V5.FU 42.13+0.41

V5FU (10 pg/ml) was used as a positive control.

Values are mean4SD.

“‘Means with the different letters are significantly different
(P<0.05) by Duncan’s multiple range test.

Table V. Anti-inflammatory effect of turfgrass

Sample NO generation Cell viability
(100 pg/ml) (%) (%)
TG-1 50.67+0.29° 91.91+0.78
TG-2 58.88+0.63° 99.3142.25
TG-3 57.25+3.48° 95.26+1.41
TG-4 59.62+0.63" 96.64+1.84
Normal 35.50+1.15° 100.00+1.11
Control 100.00£0.75" 99.0142.01
DAMT 57.59+1.44 106.05+1.86

YAMT (10 pg/ml) was used as a positive control.

Values are mean+SD.

“Means with the different letters are significantly different
(P<0.05) by Duncan’s multiple range test.

TG FZ&E2 LPSo] thdk NO9 A4S oAsk= a3}
A= AL Feld 4= AT} B3], TG-1= 50.67%2] 73
w2 NO AAFES Hol iy oz dF e oA axrt
22 2S G 5 A

i AR Ee] ksl g, a2 FdES o) S
gk A& Zt] FEE00 ohgt ]9 2 phytochemical
o] EAlslr] WSl Aor AztEs P g 19 7)1
3 A ZA ] o] 8Tt A FUHE o= ZgjH.

2 B

2 AFolM = = - & K dx=e] ks, &,
& 2 JAS S-S in virro?} cellular systeme- 551
ol I} 471A] TG FE= TolA =77 3
(TG-1)= radical 227 S8 o] 43813, E. coli, S. aureus
o} H. pylorioll tigk A5 SAIgko] 712 FA] YRt &
3, AGS celloll tig Al A Al &o] 7P =hom,
RAW 264.7 cellollA] LPSel| th3k NO 4/d&o] 7Hg vt

2 T R Aej@ido] o et dekE T
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