Korean J. Food Preserv.
Vol. 15, No. 1. pp. 125-132, February 2008

dEDIRME T Y0 § O]
THE KOREAN SOCIETY OF FOOD PRESERVATION

A S712t 2| stEtdEal O £E550| gikst ¥ SR
g5
SEzitist ABYHTs

Chemical Components in Stalks and Leaves of Sasa borealis Makino
and Antioxidative and Antimicrobial Activities of Extracts
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Abstract

This study investigated the chemical components of the stalks and leaves of Sasa borealis Makino, and the antioxidative
activities, nitrite scavenging levels, and antimicrobial activities of extracts of the stalks and leaves. The moisture
contents of stalks and leaves were 59.87%(w/w) and 28.79%(w/w), the crude protein levels 2.09%(w/w) and
6.33%(w/w), the crude fat concentrations 1.21%(w/w) and 3.43%(w/w), and the ash levels 0.99%(w/w) and
3.76 %7 wiw), respectively. The major mineral components were K, Na, Mg and Mn; and the K contents of stalks
and leaves were the highest amongst the minerals tested, at 350.27 mg% and 639.60 mg%, respectively. The principal
organic acids of stalks and leaves were acetic acid, citric acid and succinic acid, and the oxganic acid content
of leaves was higher than that of stalks. The antioxidative activity of stalk extracts was higher than that of leaves,
and the antioxidative activities of ethanol extracts were higher than those of hot water extracts. The 0.5%(v/v)
ethanol stalk extracts showed stionger antioxidative effects than did the 0.02%(w/v) butylated hydroxyanisole. All
extracts showed nifrite scavenging activities, and hot water extracts from stalk showed the highest activities. Hot
water extracts showed antimicrobial activities against all bacterial strains tested, and ethanol extracts from leaf showed
strong antimicrobial activities against most bacteria, except Listeria monocytogenes and Salmonella typhymurium.
The antimicrobial activities of most stalk and leaf extracts were higher than those obtained using 1.09%(w/v) sorbic
acid.
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N : nitrite scavenging activity

A : absorbance of 1 mM NaNO, added sample after
standing for 1 hour

B : absorbance of 1 mM NaNO,

C : absorbance of blank
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Table 1. List of microorganism used for antimicrobial activity test
Strains Cultivation condition

Gram positive bacteria
Staphylococcus aureus KCCM 11764
Listeria monocytogenes ATCC 15313
Bacillus subtilis IAM 1069

Gram negative bacteria
Escherichia coli ATCC 25922
Salmonella typhymurium KCCM 40253 Nutrient media, 30°C
Salmonella enteritidis KCCM 12021 Nutrient media, 37°C
Vibrio parahaemolyticus ATCC 17802 Nutrient media with 3% NaCl, 37°C
Pseudomonas fluorescens TAM 12001 Nutrient media, 37°C

Nutrient media, 37°C
Brain heart infusion media, 37°C
Nutrient media, 30°C

Trypticase soy media, 37°C
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Table 2. Proximate composition of Sasa borealis stalks and leaves

(unit : %)
Sample Moisture ~ Crude protein ~ Crude fat Ash
Stalks 598740817 209+0.17 1204001  099:0.11
Leaves 2879+013 6331040 343008 3761014

Values are meansSD of triplicate determinations.
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Table 3. Mineral contents of Sasa borealis stalks and leaves
(unit : mg%)
Saple ~ Na Mg K G Mn in Qi k

Slks 8431001 4411001 30275031 055:001 1554000 066:000 040000 070:0.14
Leaves 9031006 878:001 6960453 833:002 616:001 L1000 0434001 1211009

Values are means+SD of triplicate determinations.
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Table 4. Organic acid contents of Sasa borealis stalks and leaves
(unit : mg%)

. Tattaric Suceinic  Fumaric
Sample - Oxelic acid aid Formic acid Malic acid  Acetic acid Citric acid wid wid

Salls 4490:008" 198:008 17198136 12361036 SOL®L59 ULSHLT 188236 004:000
Leaves 8163t112 16234060 61894504 931+116 61LTT2S] 868444628 17136:426 200004

"alues are meanstSD of triplicate determinations.
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Fig. 1. Changes in the peroxide value of hot water and ethanol
extracts from Sasa borealis stalks and leaves during storage at 60 C.

A: 0.5~2.0% addition of stalk hot water extracts(SWE), B: 0.5~2.0% addition of
stalk 70% ethanol extracts(SEE), C: 0.5~2.0% addition of leaf hot water extracts(LWE),
D: 0.5~2.0% addition of leaf 70% ethanol extracts(LEE), Control: without added extracts,
BHA: 002% addition of butylated hydroxyanisole,
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Table 5. Nitrite scavenging activities of hot water and ethanol
extracts from Sasa borealis stalks and leaves

(unit : %)

Stalks Leaves

Concentration

Fthanol Ascorbic acid
of exirCts  Wager extracts Water extracts l

extracts extracts

7796:+057
56.17:047
8661180
9.26:079"

0.5% B0 BB 041057 D405
10% SL8:016°  S076:087  5367:048  3619:199°
20% 8597047 TLITAN4S  B19:016 58912105
30% BI056 R30S 97611043 8950:0.18

9 Concentrations of ascorbic acid were 005, 0.1, 0.2 and 0.3%, respectively.
“Means with the same letter in a row are not significantly different (p<0.05).
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Table 6. Antimicrobial activities of hot water and ethanol extracts from Sasa boredlis stalks and leaves

Clear zone on plate(mm)

Strains Stalks”

Leaves

Water extracts Ethanol extracts Water exiracts Ethanol extracts Sotic acid”

Gram positive bacteria

Staphylococcus aureus KOCM 11764 9.9+0.1° R 114403 126+0.1° 105+0.1°

Listeria monocytogenes ATCC 15313 106+0.1° » 10540.1° b >

Bacillus subtilis 12203 12.5:0.1° 10540.1° 125:00° 11.7:0.1°
Gram negative bacteria

Escherichia coli ATCC 25922 130:02° 100+0.1° 12.640.1° 14.140.1° N

Salmonella typhymurium KCCM 40253 123+0.1° 11.3+0.1° 11.9+0.1° 9.2+0.1° 10.4202°

Salmonella enteritidis KCCM 12021 134403" 139:04° 133+0.1° 162+04° 11040.1°

Vibrio parahaemolyticus ATCC 17802 12.1:00° 12.540.1° 9.7+0.1° 11.9+02° 11340.1°

Pseudomonas fluorescens 105+0.1° 12.0£00° 11.6:0.1% 12003 113102°

UConcentration of cxtracts loaded on paper disc was 5.0 mg/8 mm paper disc.

PConcentration of 1.0% sorbic acid loaded on paper disc was 50 pL/8 mm paper disc.
pape

INo inhibitory zone was formed.
“Means with the same letter in a row are not significantly different (p<0.09).
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