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Evaluation of Antioxidant, Cytoprotective and Antimicrobial
Activities of the Extract and Fractions Obtained from
Young Shoots of Nypa Fruticans Wurmb
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Abstract — Nypa fruticans Wurmb is a species of palm, which is widely distributed in the mangrove forest of Southeast Asia.
Various parts of N. fruticans has been used as a traditional medicinal plant. However, the physiological activities of N. fruticans
has not yet been clarified well. Therefore, in this study, the 50% ethanol extract and its aqueous and ethyl acetate fractions of
young shoots of N. fiuticans were investigated for their antioxidant, cytoprotective effect, and antimicrobial activities. Every
sample possessed very high free radical and various ROS scavenging capacities assessed by employing different in vitro assays
such as DPPH,, O, ", -OH, and 1O2 scavenging activities. Based on these results, the cytoprotective effect was investigated using
the oxidative hemolysis of erythrocyte. We found that the extract and fractions provide a greater protective effect compared with
(+)-o-tocopherol. Furthermore, antimicrobial activities were confirmed against skin pathogens by broth microdilution assay.
The ethyl acetate fraction had much higher antimicrobial activities than methyl paraben against Staphylococcus aureus, Bacillus
subtilis, Pseudomonas aeruginosa, and Candida albicans. Taken together, our results indicated that the young shoots of N. fruticans
may have the potential role as a natural active ingredient through their antioxidant, cytoprotective effect, and antimicrobial

activities.
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55 24sle] '0, 27 24L Frke 5 g o,
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< 77 100 pLA =xpA o2 Yo itk o 5 20 Wo
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(416, Labogene, Korea)& ©]-8-3+% 3,000 rpmS-Z 5 min
e A4 2SS AAs AEFE el
37, 4 mLe] PBSE ©|&ste] 33] whEste] AA &It o]
A A& HY= Vis-spectrometer(Spectronic 20D system,
Milton Roy Co., USA)E ©|&-3t4] 700 nmellA O.D %kl
0.6°] =5 PBSE 3]sl ARG-sIgiom, o|wje] AE
= oF 1.5x107 cells/mLe] AT} Pyrex A8 (No. 98201
gt A d8 35mLet oA TR AEE ¥
, 30%7} pre-incubation 3}3]T}. ©] A]Fol| PBSZE 43k
UM rose bengal 0.5 mLE ¥ YTE parafimo 2
5 ¢k 5 3 ZAF AA A 15 min 59 WS 7T A
H Az F 2AF A= 2o R TG 50 cmx20 em
x25 cm Z719] A viol A5t 20 Wel Fgso] 4=t
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subtilis ATCC19659), L =4  Escherichia coli
(ATCC23736) % Pseudomonas aeruginosa(ATCC29336),
241 Candida albicans(ATCC10231) 2 Aspergillus
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Seoul, Korea)ol| 4] &% Wt} S, aureus, B. subtilis, E.
coli, P aeruginosa, C. albicans= tryptic soy brothol A]
37°C, 24 hr ZAS 2 w33, A. brasiliensis + potato
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(MFC)E T8l H71aith. A= DMSOd! gafiake] A
L3193, 96-well platecl] 5202 i 51438 A 77}
20 pl7t HE= BEsigit, 2] ZF wellell 3~5x10° CFU/
mLE 3|4 ¢ #9920l ¥R 160 lLE Y3tk
72.125-10,000 pg/mL % HLolAM A5l st TS I
7F aoitt. olZAl AlxF A2 AL g7l 48 hr &
QF HiFSIAAL, Wi ¥ o] FAHA G FEE SO
2 H7}sle] MICE 2439t MBC 2 MFCE Aol
AAE wells®] 7S Hat v =date] 24 hr B<F Bf
& T colonys FHoHA| = HA FEE ARSI

SAXME| - 2 A3 dlolE= 33] o] wHEsie] &4
stRor, P} REUAE AT £ Ade] B4
*]12]= Graphpad Prism version 6.01 22X Eo]E A3}
Atk ZF dloly 7he] f-9]/d 412 unpaired t test ==
one-way analysis of variance(ANOVA) +4] & Tukey’s
honestly significant difference(HSD) testS ©]-&3F A}% 7
AL B3l p<0.05 F<EollA] AT

T ¥ & HE g s - Yo FEE8 50%
= A4 5 A3 5 A% SRSl dgkE
5 AU LE tH] T2 21.0%3ATt ©] 50% olet
FEEAAM = FYEH od oMHCIE EYES o

R AE O] 82 47 182%9} 1.9%StH(Table ).
gt 2 FEECT s i EPgelA AdE ok
St hydroxybenzoic acid, hydroxycinnamic acid % flavonoid
T 22 HEd SetES ek leH, olys =4
o] s, AE 2 DA 2L F%S vepag?
webs ol2fdt BAES] g FEEY] 55 Wl
gl 2lojr] TQ38 8ot} 50% ol
&, g oMEIolE £ =9 F #HE TFS XS
[os] Z 2
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216.9, 511.7 mg/gS & L}ERTH(Table I).
DPPH AssayE 0|88t X5t 2iC|& &0 &y -2 4
FolMe] oy tRTo® Y 84 datsA L-

Table I. Weight yields and total phenolic contents of the
extract and fractions obtained from young shoots of M.
fruticans Wurmb. Values for total phenolic contents are
presented as mean+ SD (n=3).

Sample Yields thal phenolic
(Wt%) (gallic acid, mg/g)

50% EtOH extract 21.0 2999 £ 9.5

Aqueous fraction 18.2 2169 £ 5.5

EtOAc fraction 1.9 511.7 + 49
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Fig. 1. Free radical scavenging activities of the extract and
fractions obtained from young shoots of N. fruticans Wurmb
and that of L-ascorbic acid and (+)-o-tocopherol. Values are
presented as mean+ SD (n=3). a-d, Different letters on the
top of the bars denote significant differences (p<0.05).

ascorbic acid®} -84 FSIAIQ] (+)-a-tocopherolS ©]-&-
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e FE2E, B £YE, old oMEICIE E8=E2] FSC,,
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E52 vre gz &7 248 YeElLh ST olE of
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o|E E3EO] Ay 27 &7 B B A7 B
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2 ghly 20%e) 43 Blwslele Holw ARt}
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ROSZ A4 3Tt

A}
_"

Fe''—EDTA + H,0, - Fe’—EDTA + O, + 2H"
Fe''~EDTA + O,” — F¢"'~EDTA + O,
Fe"'~EDTA + H,0, — Fe’'~EDTA + ‘OH + OH

°]23t ROSE luminole ZHSIAIA EE e 3-
aminophthalate £-°]-& /3L, o] o] vt AJe]= o
B QA 425 nm F-ZollA @3-S YERdTE Luminol©]
ROSe <J3l| Atsls|HA WAl sh= 818F Wg-2 7t Al5o|
o8] A o, o] YAYSS el a5 2=
B7o] ROSE A4 2718y 2 ole(Fe’ 2 Fe'' ) 2
glo]gsle] ROS XS Asfshe Wyo] &)}
ujeba oleidl wsge] Azl Al7|1E SAske] datslA
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Fig. 2. Reactive oxygen species (ROS) scavenging activities of
the extract and fractions obtained from young shoots of N. fiu-
ticans Wurmb compared to that of L-ascorbic acid, as deter-
mined by luminol-dependent chemiluminescence assay in a
Fe3+-EDTA/H202 system. Values are presented as mean + SD
(m=3). a-d, the letters on the top of the bars denote a sig-
nificant difference (p<0.05).

9] ROS &7 84S SHT & ) & AgoM = A4
ZTC 2 L-ascorbic acidE o|-&3te] 7+ A|59] s}sh
o

A7Vl th(Fig. 2). A8 FAFsHAIQD (+)-a-tocopherol
olgfgt 879 Al=HoA ksl 558 JERNA] uTh
(data not shown).

50% ee FE&E, & FYE, old oM E #IE
9] 0SCyp& 247} 331, 7.02, 1.10 pg/mLE YERETE 50%
etE FEFEH & EYE] €42 L-ascorbic acid(1.39
pg/mL) BT} SIAINE ole olM|E|o]E H#-8E-2 L-ascorbic
acid2.th FHold 27 &3S Ve 7|86 BaE AE
A Ao} vlwsleE Yioprt FE= 9 old opAHo|E
RYEo] ROS 2ABEL B9W 712 242, Yo}
S 9 2 gy 2R S5 S wo] Ik

159

5 o
4 -
= 34
&
% Sodium azide
E 2 —%—  (+)-a-Tocopherol
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—a—  EtOAc fraction
1 50% EtOH extract %
—o—  Ageous fraction
—x—  Control
T T T T T 1

0 20 40 60 80 100 120
Irradiation time (s)

Fig. 3. Linearized pseudo first-order kinetic profiles corre-
sponding to relative photo-oxidation of DPBF induced by sin-
gle oxygen in the presence of different samples at a
concentration of 300 pg/mL. Symbols are experimental data
and error bars are given as SD (n=35). Lines; pseudo first-
order model fittings.

Singlet Oxygen £7{ &4 I} —'0,& mj$ WhgAo]
g AagoR, wslel I3 Aol e vEZE
o} DNA®| E4Wo] o] JaFs mzitkes vt 3l
o, ge Bisy SRIEES 318K ¥ E2)4 quenching
S Bal '0,9] AL At g4 e, Mt
A B AFelME ROS F 0,0 HE 27 24L Hrlst
AL, FY dxzoezE '0,9] 23 quencher® 47
sodium azide(NaN;)Z AH&-313Ith> Fig. 30 UEbd A
Zro] zt N zolA 00l 213 DPBF] A3} wkg- S f
AR 12 o) 2 Fetelion, Y F 5300 pg/mL)
oAl A5 ¥ A< DPBF] 4kl WhE- &= AR o b
7371 Table 1o YERHC} lO2 A7 4L sodium azide,
(+)-a-tocopherol, L-ascorbic acid 2 ©|E olAHo|E £3
£, 50% oEHE FE5, E 195 TAE Ueion, 9

Table II. Kinetic parameters of pseudo-first order kinetic model for relative photo-oxidation of DPBF in the presence of
different samples at a concentration of 300 pg/mL. Values are presented as mean+ SD (n=15)

Sample k(s t,, (s)” Correlation coefficient (R”)
Control 0.0272 + 0.0011° 255 + 1.1° 0.9865 + 0.0026
50% EtOH extract 0.0197 + 0.0009" 353 + 1.7° 0.9836 + 0.0004
Aqueous fraction 0.0201 + 0.0010° 346 + 1.7° 0.9832 + 0.0006
EtOAc fraction 0.0189 + 0.0009" 36.7 + 1.8 0.9836 + 0.0004
(+)-aTocopherol 0.0087 + 0.0005° 792 + 4.5° 0.9910 + 0.0003
L-Ascorbic acid 0.0161 + 0.0001° 430 + 2.17° 0.9839 + 0.0004
Sodium azide 0.0027 + 0.0001° 256.5 + 10.8° 0.9971 + 0.0001

YHalf-life of DPBF, “*Different superscripts denote significant differences in the same column (p<0.05)
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o] dojupAl =z, 2t Fdo] §iE 2 AXE 54 AL
AHERE QlE] AEre] §¥o] WAeith 88 H AP olA
W= Z o]2of 93k Fenton HF- & *|& xks) vkg-0
2 Qs WA 23} B A A Atsl vh-S e
alo] g4 Ad 9] §ES frghth o|= <3| FAkst
A EFoF frE AT £82 AA| 779 #Fies) v
AYUS wlg- DR BEAFE 7RI ok mERA] At
s} HrteA] AEte] FEY A S Fs) AJehe
o) ¢ FQ3 A FE AT 5 gl

B AN e P Rz ozZe AX AAZANA 9
T Tl et Aol HesiH, X ksl E

el Ao ® AR (+)-a-tocopherolS ©]-&-3t51tt”
4 AEC ot Ao £o] BAEA ¥ TEE
glet7] 93 30min 5 o] FE(1.25, 2.50, 5.00,
10.00 pg/mL)%] A 85 A EF FErd o] Attt 50%
ofete FEE, & E8E 2 (H)-a-tocopherol> ZE F%
o thalix] Algel ot AT 88 BAEA] UL, °ll
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Fig. 4. Effect of the extract and fractions obtained from young
shoots of N. fruticans Wurmb and (+)-a~tocopherol on eryth-
rocytes viability. Erythrocytes were treated with different con-
centration of samples for 30 min, after which viability was
determined. Values are presented as mean = SD (n=3). *p <
0.05 compared with untreated control.
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Table III. Cytoprotective effects of extract and fractions obtained from young shoots of N. fruticans Wurmb, and that of (+)-o-
tocopherol against 102-induced photohemolysis in erythrocytes. Values are presented as mean+ SD (n=3).

ts, (half time of hemolysis)” (min)

Sample 1.25 pg/mL 2.50 pg/mL 5.00 pg/mL 10.00 pg/mL

50% EtOH extract 60.5 + 3.3° 104.5 + 8.4° 316.3 + 37.7° 994.2 + 50.9°

Aqueous fraction 503 = 22° 72.0 + 2.3° 178.1 + 9.8° 6453 + 76.1°
EtOAc fraction 88.6 = 6.7° 160.1 + 16.1° 442.8 + 48.0° -

(+)-aTocopherol 37.6 + 0.4° 404 £ 1.7° 446 + 1.7° 527 + 2.3°

YUntreated control, T50 = 34.2 £ 4.7 min, “Different superscripts denote significant differences in the same column (p<0.05)
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Fig. 5. Time-dependent photohemolysis of erythrocytes
induced by singlet oxygen in the extract and fractions obtained
from young shoots of N. fruticans Wurmb at a concentration
of 5.00 pg/mL. Values are presented as mean=SD (n=23).
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Table IV. Antimicrobial activity of extract and fractions obtained from young shoots of N. fruticans Wurmb, and that of
methyl paraben against S. aureus, B. subtilis, E. coli, P. aeruginosa, C. albicans, and A. brasiliensis

Test NC " N. fruticans

Stain Methyl paraben 50% EtOH extract Aqueous fraction EtOAc fraction
Gram positive bacteria ~ MIC ®  MBC ” MIC MBC MIC MBC MIC MBC
S. aureus 2,500 2,500 625 1,250 2500 2500 156.25 625

B. subtilis 1,250 1,250 1,250 1,250 10,000 e 312.5 625
Gram negative bacteria MIC MBC MIC MBC MIC MBC MIC MBC
E. coli 1,250 1,250 - - - - 2,500 2,500
P aeruginosa 1,250 1,250 1,250 1,250 - - 312.5 312.5
Fungi MIC MFC ¥ MIC MFC MIC MFC MIC MFC

C. albicans 1,250 1,250 10,000 - - - 312.5 625

A. brasiliensis 625 625 - - - - - -

>Negat1ve control, *Minimum Inhibitory concentration (pg/mL), *Minimum bactericidal concentration (ug/mL), Minimal fungicidal

concentration (ug/mL), *No activity detected.
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