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catechin chlorogenic acid, caffeic acid, 3-hydroxy benzoic acid & 7}
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m. As € 43 Wy

B Ao ALESE AFZ3(Sasa quelpaertensis)= ATl A Aulste] H=z

gatst 2 Fa AP AFESE 2,2-diphenyl-1-pycryl-hydrazyl(DPPH),
L-ascorbic acid, Tris(hydroxymethyl) amino-methane, hydrochloric acid,
ethylenediaminetetraacetic acid(EDTA), pyrogallol, potassium persulfate,
2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt,
methanol, ethanol, n-hexane - Sigma(U.S.A), Duksan Chemical

Co.(Korea), Daejung Chemical Co.(Korea), Jusei Chemical Co.(Japan)olA] Al
Z3F 155 Aofs A&t

2. A|FZ30)(Sasa quelpaertensis)S] F=

2 AFA A AlREe AFEolA Aujg AF=2d)(Sasa quelpaertensis)
g 7Y ¥, Scheme 17 22 H}HOSZ mixerZ AE £ soxhlet extraction
methodE ©] &3l FE3AT. FE=2EWZE methanol(M), ethanol(E)Z}

n-hexane(N)E AH8319 3 7 §ulFE2EL FZ2AXE A1A AT

2

3. ATz FZFE(Sasa quelpaertensis)®] 4rsta 7}

% 9= %2 Folin-Denis *H[42]S €5 W3l folin-reagent’} 5%
= =4 e o3 SdEo] FYEg HAo g wE = AgE o] 83}
o ARtk 2 A8 E 3000 mg/L #E2 F/HTA ¢ AR 0.06 mLe}
0% folin-ciocalteu’s phenol reagent 0.05 mL 7} %, 327 A=25T) %
3RS 2% Na,CO; 2Z3-8H 1 mLS St oAl A2(25T)ol 1413 %
Xg+ &, micro reader(BioTek, MQX200, US.A)E A}&-3t] 765 nmolA &

TE S45At BT EZAE = gallic acidE AFEsId o o]E o] &3t

a1

oZ

N ot

kel



Dry Sasa quelpaertensis and make powder using a mill

U

Extract using an soxhlet extractor for 72hr
(on 75T for methanol extract, 90°C for ethanol extract,
807 for n-hexane extract)

/_‘
v\/

Freeze-dry using Freeze Dryer on -40°C for 72hr

0

Dry using a vaccum evaporator

U

n-hexane extract, ethanol extract and methanol extract of
Sasa quelpaertensis

Scheme 1. Flow diagram of extraction procedures of Sasa quelpaertensis.



32 & ETtEkolE & =4

T FttEeolE o Zhuang S[43]9 WS dF HEste] FASAH
7y F&E2 3000 mg/L & ZFHFol =9 A& 025 mLol $F<F 1 mL9}

5% sodium carbonate 0.075 mL< 33t A2(25T)oNA 51t WA sHAT
B

hydroxide 0.5 mL 37} §, TA| 111‘5:{} A2(25C)e WA8taLA  micro
reader(BioTek, MQX200, US.A)S A}&3te] 510 nmolA §3=2 =439

H O =
o EFEZE= querceting AHESIROH olF o] &3 REFHOZRY

gd S AOAC[44] el we v or FFsiAat. 4 FE=3
3000 mg/L =2 F/FTol 5 A2 1 mLol|l 95% ethanol 1 mLe} S/
1 mLE E#3tAY. 5% sodium carbonate 1 mL$} 1N folin-ciocalteu’s
phenol reagent 0.5 mL& 7} § A&Q25C)oA 60& Wx|s}
reader(BioTek, MQX200, US.A)E AF&3te] 725 nmollA] F3E=E 5434
U ETEZEZ & tannin acidE AFE3SEE oM o]E o] &3 RFIHO

Fe BUIALT.
3.4 DPPH radical 274%

DPPH radicalS ©]-&3t &4tsls =742 Blois[45]9] WHS dF W3 3HA
B s wal = DPPH radicalo] F5E9 atst=do] o) 4
= 98 E ol &3k

2,2-diphenyl-1-pycryl-hydrazyl(DPPH)E ethanol®] =< 0.2mM 9]
DPPH £S5 F4H]|3lal, ethanolZ %<9 AFZH) Z+7F 100, 200,
400, 800, 1000 ppme] T=HZ AZ3ATE 7 F=E Al
100 uLE #H7}sH § 96-well plateo] &3t A2(25T)oNA W& sl
3087 WHSA1Zl ¥ micro reader(BioTek, MQX200, US.A)E A}-&3led 517
nmol X EFF LS =A3te] DPPH free radical &2A%S =43t 23
e ANBE HIEA & EzEH vlwdte free radicald AAZAS Y

s
[
>
n

T 1y
M)
b o
o



DPPH free radical 24 A& thZFo s Al59 ZTFTE vty
o= Zo] Ailste FSAsST

Inhibition(%) = (1—S/C) x 100
S: AA % FHE
C: iz 9%

o 1=
3.5 SOD frAHEA
SOD fAFEAe Marklund S+ Marklund G[46]¢] WHS o] &3t H,O,

2 A= weS Fviste pyrogallold] A4 %S S5t SOD A

FxIY F==<5 722 100, 200, 400, 800, 1000 ppm<]
2 Azxs9y. 7 =¥ AlE 0.2 mLol| tris-HCIl buffer{50mM
tris(hydroxymethyl) amino-methane + 10mM ethyleneamine-ditetraacetic
acid(EDTA), pH 8.5} 3 mL& H7lstd £FstAt. 7.2mM pyrogallol
02 mLE H7hste] A&(25C)elA 1083 WAt IN HCl 1 mLE W&
S AAAZ1AL 4L pyrogallol®] A/ &S micro reader(BioTek, MQX200,
US.A)E A1431e] 420 nmollA F3 =S SH3A
Positive controlZ+ L-ascorbic acid& AFH&3t93 SOD FAFEA (%) Al
g A7 AV FFEE vaste] bgEd o] Alttstel Sk

.

SOD-like activity(%) =
A AR AT FRE
B AR TA7MTY FRE

(1—A/B) x 100

3.6 ABTS radical &A%

ABTS radical 4752 potassium persulfate®} ¥H3-3te] WA= H54S
L ABTS radicalo] &%) 8418l 227} whgale] BS540 BaHE A7
©]-4-8 Van den Berg 5[47]9] & 43 Wdslo] 4ot

FHTFE %9 AFzAY F2ES 77 100, 200, 400, 800, 1000 ppm]

Tk

Mo o

_10_



EHZ A Z3FA T 7mM 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt(ABTS)®} 2.45mM potassium persulfateS 335l 24417 52
AL2(25T)0 Aol WAste] ABTS ¥oleS F4AZT 734 nmollA F3 =
°] 14+157} H== SRSTE 43tk 34¥ ABIS €9 1 mLll 7 &
5 20 uLE #H7FsF $ 96-well plated] E&3le] A-(25T)olA] 3023t
7

-

l‘

bt

Al

rE
o oo E¥

AlZl % micro reader(BioTek, MQX200, US.A)E AF&-3te] 734 nmollA &
T = =A3}Y}. Positive controlZ+ L-ascorbic acidE A&l 1 ABTS

radical 27%5(%)& A B F7ATe RN FREE waste] TeT 2
o] Axkslel =43 AT,

Inhibition(%) = (1—A/B) x 100
A AR 7MY F3 =
B: Al 737 §3 %

Fadyd ZHol A&H APy wiA= Table 13 2}, Escherichia
coli(KCTC1039) ¢} Staphylococcus aureus(KCTC1621) 2 Pseudomonas aeruginosa
(KCTC1636) =A™ s AT AWALdAE AN £F ol ARG
Bacillus subtilis(KCCM11316)< S H|ERZAE A & o} AL831A
th. ¥iA= DifoAte] nutrient broth(beef extract 0.3%, peptone 0.5%)%}
nutrient agar(beef extract 0.3%, peptone 0.5%, agar 1.5%)S AF&-3IATh.

42 FAA3

Escherichia coli(KCTC1039), Staphylococcus aureus(KCTC1621) % Pseudomonas
aeruginosa(KCTC1636)= B¢t nutrient broth 200 mLol| vj&dS o] =
37TColA 2443t &t RHICFZIANA HiSkste], 2 T 1 mLs T
nutrient broth 200 mLel 53} 37T ol A] 24/\]{} T g st
I w9 1 mLE nutrient broth 200 mLel 53} 37Tl A 24A7F
Rl F71e A vl e AS AlddRoer /\]'%3}93\5}-

_11_



Bacillus subtilis(KCCM11316)+ 1 ¥ o1 %] nutrient broth 200 mLol| 8 Y
S B=E3le] 30T 24417 ToF JEH|E7]o A Bl 3 2 F 1 mLE

nutrient broth 200 mLol| E33}¢] 30Co| A 24A17F T9F A eksly tha
I 79 1 mLE nutrient broth 200 mLol| 33} 30T oAl 2447+ FoF

A

4
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Table 1. List of microorganisms used for microbial experiment.

Microorganisms KCTC & KCCM No. Media

Gram (+) bacteria

Staphylococcus aureus KCTC 1621
Bacillus subtilis KCCM 11316 Nutrienr broth,
Nutrienr agar
Gram (-) bacteria (Difco™, US.A)
Escherichia coli KCTC 1039
Pseudomonas aeruginosa KCTC 1636
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Table 2. Total polyphenol contents of extracts from Sasa quelpaertensis.

Samples Total polyphenol contents” (mg/g)
n-hexane extract 3.79+0.20°
ethanol extract 12.81+0.25°
methanol extract 15.98+0.51°

The values represent meantstandard deviations of triplicate determinations.
Different superscripts in the figure indicate significant differences(p<0.05).

Y Values were analyzed using gallic acid as a standard.
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Table 3. Total flavonoid contents of extracts from Sasa quelpaertensis.

Samples Total flavonoid contents” (mg/g)
n-hexane extract 217.28+0.53°
ethanol extract 316.61£6.46"
methanol extract 354.18+11.02°

The values represent meantstandard deviations of triplicate determinations.
Different superscripts in the figure indicate significant differences(p<0.05).

Y Values were analyzed using quercetin as a standard.
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Table 4. Tannin contents of extracts from Sasa quelpaertensis.

Samples Tannin contents” (mg/g)
n-hexane extract 6.78+0.46"
ethanol extract 18.36+1.04°
methanol extract 14.36+0.22°

The values represent meantstandard deviations of triplicate determinations.
Different superscripts in the figure indicate significant differences(p<0.05).

Y Values were analyzed using tannin acid as a standard.
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Fig. 1. DPPH free radical scavenging effect of extracts from Sasa

-quelpaertensis.
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Fig. 2. SOD-like activity of extracts from Sasa quelpaertensis.
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Fig. 3. ABTS free radical scavenging effect of extracts from Sasa-

quelpaertensis.
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Fig. 4. Changes in viable cell by extracts from Sasa quelpaertensis against

Escherichia coli.
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Fig. 5. Antimicrobial effect of extracts from Sasa quelpaertensis against

Escherichia coli.
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Fig. 6. Changes in viable cell by extracts from Sasa quelpaertensis against

Bacillus subtilis.
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Fig. 8. Changes in viable cell by extracts from Sasa quelpaertensis against
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Fig. 10. Changes in viable cell by extracts from Sasa quelpaertensis
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Abstract

Antioxidant and Antimicrobial Activities of Sasa-

quelpaertensis Extracts

Park, Hyun Sun

(Supervisor Jung, Suk Jin)

Dept. of Food Science and Technology

The Graduate School of Industry and Engineering
Seoul National University of Science and Technology

This study was conducted to investigate the antioxidant and antimicrobial
activities of Sasa quelpaertensis extracts against four bacteria(Escherichia coli,
Bacillus subtilis, Staphylococcus aureus, Pseudomonas aeruginosa). In this study
the Sasa quelpaertensis was extracted with methanol, ethanol and n-hexane
using a soxhlet extraction and freeze dryer.

The total polyphenol contents of the extracts(methanol, ethanol and
n-hexane) were 1598+0.51 mg/g, 12.81£0.25 mg/g, 3.79+0.20 mg/g and
their flavonoid contents were 354.18+11.02 mg/g, 316.61+6.46 mg/g,
217.2840.53 mg/g as in order : methanol > ethanol > n-hexane extract.
Their tanin contents were 14.36£0.22 mg/g, 18.36+1.04 mg/g, 6.78+0.46
mg/g.

Antioxidant test results of DPPH radical scavenging and SOD-like
activities of methanol extract showed higher than the other extracts.
Especially, the DPPH radical scavenging ability of methanol extract was
65.7 % at a concentration of 1000 ppm. Test results of ABTS radical
scavenging of ethanol extract indicated the highest antioxidant activities.

In the experiment of antimicrobial activities, the Escherichia coli showed the
highest antimicrobial activities in addition of n-hexane extract. Especially,
antimicrobial test results for Bacillus subtilis and Staphylococcus aureus
showed the highest antimicrobial activities in addition of methanol extract.

But Pseudomonas aeruginosa had relatively lower activities than the other
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microorganisms.
It is suggested that Sasa quelpaertensis extracts is very high in availability

as a functional food and food preservatives and in its materials.
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