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SUMMARY

T his study was carried out to investigate the effects of herb extracts on
lipid oxidation and free radical reaction in iron sources reacted with active
oxygen species. The results were summarized as follow; The catalytic
effects of active oxygen on lipid oxidation in oil emulsion tended to be
showed- OH, Hz02 and KO2 in order. At the same time, herb extracts itself
were tended to be showed a little catalytic effects. Active oxygen
scavenging ability of herb extracts didn't show, but herb extracts played
role as a strong chelating agents to bind iron ion if Fezt ion exist in oil
emulsion. T he content of Fez+ ion and total iron in Salvia miltiorrhiza Bge.
and Angelica gigas Nakai were higher than those of Prunus persica Stokes
and Pinus strobus.. The content of ascorbic acid of Pinus strobus showed
the highest (26.97 ppm) among several herb extracts. Electron donating
ability of Pinus strobus and Salvia miltiorrhiza Bge. were 79.54% and
77.11%, respectively, which was showed higher content than those of Prunus
persica Stokes and Angelica gigas Nakai. The SOD- like activity of Prunus
persica Stokes showed optical density(O.D.) 0.16, compared to other herb
extracts which means the most strong antioxidant reaction. The nitrite
scavenging effects were tended to be different, depending on pH value as
pH value was increased. Especially, they didn't show the nitrite scavenging
effect in pH 6.0. In conclusion, the Pinus strobus extract among herb
extracts were the most effective by evaluation as functional sources.

T his study was carried out to investigate the effects of ethanol extracts
on lipid oxidation of oil emulsion. The results are as follows; The
scavenging ability of plant extracts for hydroxyl radical was found, and
plant extracts played an important role as a strong chelating agents to bind
iron if Fez+ ion exists in oil emulsion. Pinus densiflora(PD), Lithospermum
erythrorhizon(LE) and PD+LE acted as strong chelating agents to bind iron
to reduce lipid oxidation in oil emulsion. The content of FeZz+ ion in ethanol

extracts from LE and PD+LE were significantly higher(P<0.05) than that of
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ethanol extracts from PD. The content of total iron has same tendency. T he
ascorbic acid content of PD(16.36 ppm) was slightly higher than those of
LE(13.08 ppm). Electron donating ability of PD was significantly higher
(P<0.05) than those of LE. However, the superoxide(SOD)- like ability of LE
showed a little higher than those of LE and PD+LE, which means the
strong antioxidant activity of LE. The nitrite scavenging effects were
dependent on pH value, however, they decreased as pH value increased.
Especially, they almost didn't show the nitrite scavenging effect in pH 6.0.
In conclusion, the PD and LE extracts may be used as natural antioxidant
sources to reduce lipid oxidation in oil emulsion.

This study was carried out to investigate the effects of pine needle
extracts on lipid oxidation and free radical reaction in iron sources reacted
with active oxygen species. The results were summarized as follow; the
catalytic effects of active oxygen on lipid oxidation in oil emulsion tended to
be showed .- OH, HZ202 and KO2 in order. At the same time, pine needle
extracts itself were tended to be showed a little catalytic effects. Active
oxygen scavenging ability of pine needle extracts didn't show, but pine
needle extracts played role as a strong chelating agents to bind iron ion if
Fez+ ion exist in oil emulsion. The content of Fez+ ion and total iron in
CPNP were higher than those of HPNP and FPN. The content of ascorbic
acid of HPNP showed the highest (167.97 mg/100g) among several pine
needle extracts. Electron donating ability of HPNP and CPNP were 81% and
78 %, respectively, which were showed higher content than those of FPN.
The SOD-like activity of HPNP showed 44.30%, compared to other pine
needle extracts which means the most strong antioxidant reaction. The
nitrite scavenging effects were tended to be different, depending on pH
value as pH value was increased. Especially, they didn't show the nitrite
scavenging effect in pH 6.0.

The plant extracted from Nameko, Gallic, Green tea, Allspice, Polygonum
multiflorum, Schizandra chinensis, Armeniacae and Pine needle were utilized

to investigate the effects of extracts on free radical reaction, lipid oxidation
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and nitrite scavenging ability. The pH of ethanol extracts showed a higher
than that of hot water extracts, among of which were showed the lowest
pH 3.0 in Schizandra chinensis. The important factor of lipid oxidation were
Fez+ ion and active oxygen, in which were bound by plant extracts in case
of Fez+ ion existed. However, the hydroxyl radical scavenging ability of
extracts were lowed, compared to extracts reacted with Fezt+ ion. Among of
them, the hydroxyl radical scavenging ability of Nameko and Pine needle
extracts had a lower TBARS value than those of control. The iron content
of extracts were less than 2.0mg/100g, but the total iron content of
Schizandra chinensis extracts were 6.8mg/100g. The ethanol extracts of
pine needle were higher than those of hot water extracts on the basis of
Fezt+ ion content. The ascorbic acid content of green tea showed 14.3 mg/100
g in hot water extracts and 16.7mg/100g in ethanol extracts. Electron
donating ability of extracts showed more than 50%, except Nameko and
allspices, which were higher in ethanol extracts than those of hot water
extracts. The superoxide dismutase(SOD)- like activity of green tea showed
85.3% and 63.5% in hot water and ethanol extracts, respectively. T he nitrite
scavenging ability of green tea was the most effective in both extracts.

The natural sources extracted from crab shell, korean tangrine peel,
sesame meals were utilized to investigate the effects of extracts on free
radical reaction, lipid oxidation and nitrite scavenging ability. The recovery
percentage of extracts from waste resources(crab shell, sesame meal, dry
korean tangrine peel) were chitosan 11.6 %, sesamol 2.2% and ascorbic acid
2.8%, respectively. The antioxidants were tended to have a lower TBARS
value than those of control. The nitrite scavenging and electron donating
ability of sesamol were tended to be the most effective extract among all
extracts. However, In case of chitosan, the superoxide dismutase(SOD)- like
activity was the most highest, compared to other extracts. The functional
sausage was prepared to carried out to investigate functional and storage
characteristics through the screening of effective extracts. This products

were stored at different temperature.
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The studies were carried out to develop a new starter for the production
of high quality fermented meat products. T hree hundred strains of lactic acid
bacteria were isolated from kimchi, a korean traditional fermented vegetable
food. Ten strains selected from isolated lactic acid bacteria which depletion
of nitrite was highest among three hundred strains. Nitrite depletion activity
of selected strains were determined in MRS broth containing 200 / of
nitrite. Nitrite depletion ratio of selected strains showed over 95% on the
average after 48 hrs incubation at 32 and 37 . Selected strains showed
gram- positive, catalase negative, nitrate reduction negative, no CO2
production from glucose. These strains showed growth at 200 ppm nitrite,
8% of NaCl and antimicrobial activity against Listeria monocytogenes,
Escherichia coli, Salmonella typhimurium, Staphylococcus aureus. T hese
strains identified as Lactobacillus plantarum, L. brevis, L. lactis lactis,
Pediococcus pentosaceus, respectively.

This study was carried out to investigate effects on processing characterics in
case of addition of plant extracts and also reviewed synergic effects of plant
extracts and various antioxidants on antioxidant and antimicrobial activities.
The results are summerized as follows; The addition of plant extracts did
not change the stability of emulsion, which means there were a little effects
of plant extracts on processing characterics, irrespective of concentration of
plant extracts. The antioxidant ability of plant extracts and various
antioxidants showed the most strong ability in ethanol extracts from green
tea and Schizandra chinensis. T hese values were very similar to antioxdant
of carnosine. Electron donating ability of ethanol extracts from Pinus
Densiflora and Green tea were tend to be showed 84.4%, 74.9%, respectively,
in which showed more higher antioxdant ability than other antioxidants. And
also, The complex treatment between plant extracts and various antioxidants
were tended to be synergic effect in case of TBARS value, however there
did not show synergic effects on antimicrobial activities on the basis of

functional characteristics.
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The natural sources extracted from green tea and pine needle were
utilized to investigate the effects of extracts on free radical reaction, lipid
oxidation and nitrite scavenging ability. T he purpose of these research is to
develop functional sausage using plant extracts from green tea and pine
needle. The degree of lipid oxidation is very sensitive to kinds of oil
emulsion reacted with iron sources and oxygen species. The results revealed
the highest TBARS value in case of fish oil was used in oil emulsion.
Thus, fish oil was used to investigate antioxidant ability of plant extracts
from green tea and pine needle. The antioxidants of extracts from green tea
and pine needle were different depending on concentration of extracts, which
were a lower TBARS value in 0.3% extracts concentration, compared to
0.1% extracts concentration. And also, the binding ability on iron sources
was superior in hot water extracts, but oxygen scavenging ability was the
lowest TBARS values in ethanol extracts. The important factor of lipid
oxidation were Fez+ ion and active oxygen, in which were bound by plant
extracts except GSH in case of Fezt ion and Cuzt ion were existed.
However, the hydroxyl radical scavenging ability of extracts were lowed,
compared to extracts reacted with Fezt+ ion and hemoglobin. The hydroxyl
radical scavenging ability of green tea and pine needle extracts had a little
low TBARS value in 0.1% and 0.3% extracts concentration in deoxyribose.
The ethanol extracts of pine needle were higher than those of hot water
extracts on the basis of Fezt ion content. The ascorbic acid content of green
tea showed 14.3mg/100g in hot water extracts and 16.7 mg/100g in ethanol
extracts. Electron donating ability of extracts showed difference depending
on extracts concentration, which were higher in ethanol extracts than those
of hot water extracts. The nitrite scavenging effects were tended to be
different depending on pH value, however they were decreased overall as pH
value was increased. Especially, the nitrite scavenging ability of 0.3%
extracts from green tea and pine needle were the most effective in pH 1.2
and pH 3.0, which were showed 95% nitrite scavenging ability. The

functional sausage was prepared to carried out to investigate functional and
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storage characteristics through effective extracts. This products were stored
at different temperature. The changes of pH were tended to be a little
ranged from pH 6.07 to pH 6.35 in control. At the same time, the pH
changes treated with plant extracts showed the same tendency as control.

The treatments using natural extracts revealed a little low TBARS value
during storage at 10 . But, they were not significantly different(P> 0.05).

The nitrite scavenging ability of extracts from pine needle were higher
than green tea extracts, irrespective of storage temperature. As storage time
goes by, the nitrite contents of sausage product gradually were a little more
decreased during storage at 30 than those of storage at 10 . The VBN
content was tended to be increased as storage time goes by, irrespective of
storage temperature. The changes of VBN contents were rapidly more
increased during storage at 30 than those of storage at 10 . The
treatments using plant extracts revealed a little low VBN content, compared
to control during storage. The total bacteria was tended to be increased as
storage time goes by, irrespective of storage temperature. The changes of
total bacteria were more increased to 2.2x 101 3.2x 106 CFU/g during
storage at 30 than 2.2x 101 3.3x 102 CFU/g in case of storage at 10
The treatments using plant extracts revealed an antimicrobial activity until
storage at 3 days, compared to control. The lightness of sausage color
gradually were a little more decreased during storage at 30  than those of
storage at 10 . Overall, the lightness of sausage color treated with pine
needle extracts were a more bright than those of control. However, the
redness of sausage color treated with pine needle and green tea showed the
most lowest red color, compared to control.

Sensory test suggested that the changes of sausage color, flavor, texture
and taste were tended to be decreased gradually. Especially, sensory score
were rapidly decreased for 20 days storage at 30 . However, the sensory
scores of sausage color gradually were a little more decreased during
storage at 30 than those of stored at 10

In conclusion, these research suggested that pine needle and green tea
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were the most effective plant extracts on the basis of the functional
properties (antioxidants and nitrite scavenging ability). At the same time,
sausage prepared from pine needle extract was the most effective natural
resources on the basis of the functional and physico- chemical properties.

These studies were carried out to develop the functional meat products
using extracts from waste resources. The changes of pH were tended to be
a little decreased from pH 6.4 to pH 6.0. At the same time, the moisture
content showed the same tendency as 62 60%. The water holding capacity
of functional sausage gradually were tended to be a little more decreased
during storage at 30 , compared to 10 . The changes of salt content also
have a same tendency, except the treatments of vitamin C. The treatments
using natural resources revealed a low TBARS value. But they were not
significantly different(P>0.05). T he nitrite scavenging ability of extracts from
Schizandra chinensis were the most highest, compared to other extracts. As
storage time goes by, the nitrite contents of sausage product gradually were
a little more decreased during storage at 30 than those of storage at 10

. The lightness of sausage color gradually were a little more decreased
during storage at 30 than those of storage at 10 . But they were not
significantly different(P>0.05). The redness of sausage color also had very
similar tendency to the lightness of sausage color in spite of redness of
sausage color was a little increased during storage until 10 days. Sensory
test suggested that the changes of sausage color, flavor, texture and taste
were tended to be decreased gradually, but there was not significantly
different during storage at 10 and 30 (P>0.05). However, the sensory
scores of sausage color gradually were a little more decreased during
storage at 30 than those of stored at 10 . In conclusion, sausage treated
sesamol extracted from sesame meal was the most effective natural
resources on the basis of the functional properties.

The characteristics of L. plantarum N-2, N-9, and P. pentosaceus N- 3,
N- 4 selected among 10 strains isolated from kimchi were studied to develop
meat starter. T he selected strains survived in artificial gastric juice(pH 2.5)
after incubation for 3 hrs at 37 . The strains also survived in artificial bile

juice containing 1% oxagall for 24 hrs at 37 . Nitrite depletion ratio of four
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kinds of mixed starter made by selected strains was above 95% in MRS
broth containing 200 /  nitrite after incubation for 48 hrs at 32 . Two
kinds of mixed starter(L. plantarum N-2 + P. pentosaceus N-3 and L.
plantarum N-2 + P. pentosaceus N-4) showed 100% nitrite depletion ratio in
the same condition. The two kinds of mixed starter showed growth in MRS
broth containing 8% NaCl. and survived after heat treatment for 20min at 6
0

The change of residual nitrite content, pH, color, lactic acid bacteria and
coliform bacteri during fermentation for 72 hrs at 32 was examined to
investigate the effect of mixed starter on curing of pork meat. Nitrite
depletion ratio showed above 90% in starter inoculated meat and about 70%
in control after 72 hrs incubation at 32 . the growth of coliform bacteria
inhibited significantly in mixed starter inoculated meat compared to control.
The number of coliform bacteria was 5.98 (log CFU/mIl) in control, 2.85 (log
CFU/ml) in starter | (Pediococcus pentosaceus N- 3+ Lactobacillus plantarum
N-2) inoculated meat and 3.06 (log CFU/ml)in starter II(P. pentosaceus N-4
+ L. plantarum N-2 ) inoculated meat after fermentation for 72 hrs at 32
The effect of addition time of mixed starter on changes of nitrite depletion
and coliform bacteria was also investigated. Nitrite depletion ratio of cured
meat after fermentation for 72 hrs at 32 showed 97.0 % of starter added
meat before curing and 96.8% of starter added meat after 2 days pre- curing,
respectively. The starter added before curing was better than after
pre-curing for 2 days in changes of coliform bacteria, pH and nitrite
depletion ratio during fermentation of sausages for 72 hrs at 32

These studies were carried out to develop the functional meat products
using extracts from Schizandra chinensis. The changes of pH were tended
to be a little decreased from pH 64 to pH 6.0. At the same time, the
moisture content of functional sausage showed range from 62 to 60%. The
water holding capacity of functional sausage gradually were tended to be a
little more decreased during storage at 30 , compared to storage at 10

The changes of salt content also have a same tendency, except the
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treatments of Schizandra chinensis and ascorbic acid. The treatments using
natural resources revealed a low TBARS value. But, they were not
significantly different(P>0.05). T he nitrite scavenging ability of extracts from
Schizandra chinensis were the most highest, compared to other extracts. As
storage time goes by, the nitrite contents of sausage product gradually were
a little more decreased during storage at 30 than those of storage at 10

. The lightness of sausage color gradually were a little more decreased
during storage at 30 than those of storage at 10 . But they were not
significantly different(P>0.05). The redness of sausage color also had very
similar tendency to the lightness of sausage color in spite of redness of
sausage color was a little increased during storage until 10 days. Especially,
the sausage with extracts from Schizandra chinensis and sausage with
ascorbic acid had a higher red color than those of other treatments. But,
there were not significantly different(P>0.05), depending on each treatments.
Sensory tests suggested that the changes of sausage color, flavor, texture
and taste were tended to be decreased gradually, but there was not
significantly different during storage at 10 and 30 (P>0.05). However,
the sensory scores of sausage color gradually were a little more decreased
during storage at 30 than those of stored at 10 . In conclusion, these
research suggested that Schizandra chinensis was the most effective plant
extracts on the basis of the functional properties(antioxidants and nitrite
scavenging ability). But, it is desirable to add under 0.5% extracts powder
of Schizandra chinensis on the basis of texture.

Nitrite was well known to generate nitrosamine in case of reacted with
amine and acted as carcinogen. These studies were carried out to develop
the functional sausage products using extracts from schizandra chinensis
depending on concentraction(0.1%,0.3%). At the same time, the nitrite
scavenging ability depending on the concentration of schizandra chinensis
extracts were determined. The pH values were tended to be low as the
concentration of schizandra chinensis was increased during storage time. As

storage time goes by, pH change of sausage product were a little more
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droped during storage at 30 than those of storage at 10 . The residue
nitrite contents were tended to be decreased as the concentration of
schizandra chinensis was increased. As storage time goes by, the residue
nitrite contents were lowed in case of addition of schizandra chinensis,
compared to those of control, irrespective of temperature. And also, the
sausage added schizandra chinensis had a low TBARS value than that of
control, in which revealed antioxidant ability of schizandra chinensis aganist
rancidity during storage time.

Effect of mixing ratio of Lactobacillus plantarum and Pediococcus pentosaceus
isolated from kimchi on fermentation of sausage was studied to select mixed
starter. Several mixing ratio of L. plantarum and P. pentosaceus(8:2, 6:4, 5:5,
4:6 and 2:8) did not show significant difference in depletion of nitrite in
MRS broth containing 200 ppm nitrite. Nitrite depletion ratio of two kinds
of mixed starter(L. plantarum N-2 + P. pentosaceus N-3 and L. plantarum
N-2 + P. pentosaceus N-4) was higher than that of commercial meat starter
(Steprylococcus xylosus + P. pentosaceus). The growth of Listeria monocytogenes
Scott A, Escherichia coli, ATCC 11775, Salmonella typhimurium ATCC
14028 and Staphylococcus aureus AT CC 29737 was inhibited by addition of
the two kinds of mixed starter in artificially contaminated meat during
fermentation for 48 hrs at 32

Three isolated lactic acid bacteria (Lactobacillus plantarum N- 2, Pedicoccus
pentosaceus N-3, N-4) from kimchi were used to make mixed starter. Effect
of the mixed starter on microbiological and physico- chemical changes during
fermentation of sausage was investigated compare with commercial starter
to develop meat starter. The selected starer II(L. plantarum N-2 + P.
pentosaceus N-4) and starter | (L. plantarum N-2 + P. pentosaceus N- 3)
showed lower coliform bacterial count and higher hardness and cohesiveness
than commercial starter in early stage of fermentation(4-7 days). The activities
of selected starter was similar to commercial starter in changes of weight
loss, lactic bacteria, Aw, and residual nitrite content during fermentation for

21 days. But pH range was 4.2 45 in selected starter | and Il added
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sausage and 4.5 4.7 in commercial starter added sausage during fermentation.
The ratio of nitrite depletion was about 98% in all treatments after
fermentation for 21 days. Content of essential amino acid such as threonine,
alanien, valine, isoleucine, leucine, phenylalanine, lysine and histidine in
starter 1l added sausage much higher than in commercial starter and starter
| added sausage after fermentation. Content of palmitoleic acid, stearic acid,
olelic acid and linoleic acid in starter |l added sausage was higher than

commercial starter added sausage after fermentation.
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Effect of hot water extracts of Salvia miltiorrhiza
Bge., Prunus persica Stokes, Angelica gigas
N akai and Pinus strobus on lipid oxidation

Abstract

T his study was carried out to investigate the effects of herb extracts on
lipid oxidation and free radical reaction in iron sources reacted with active
oxygen species. The results were summarized as follow; The catalytic
effects of active oxygen on lipid oxidation in oil emulsion tended to be
showed- OH, HZz02 and KO2 in order. At the same time, herb extracts itself
were tended to be showed a little catalytic effects. Active oxygen scavenging
ability of herb extracts didn't show, but herb extracts played role as a
strong chelating agents to bind iron ion if Fezt ion exist in oil emulsion.
The content of Fezt+ ion and total iron in Salvia miltiorrhiza Bge. and
Angelica gigas Nakai were higher than those of Prunus persica Stokes and
Pinus strobus.. The content of ascorbic acid of Pinus strobus showed the
highest (26.97 ppm) among several herb extracts. Electron donating ability of
Pinus strobus and Salvia miltiorrhiza Bge. were 7954% and 77.11%,
respectively, which was showed higher content than those of Prunus persica
Stokes and Angelica gigas Nakai. The SOD- like activity of Prunus persica
Stokes showed optical density(O.D.) 0.16, compared to other herb extracts
which means the most strong antioxidant reaction. The nitrite scavenging
effects were tended to be different, depending on pH value as pH value was
increased. Especially, they didn't show the nitrite scavenging effect in pH
6.0. In conclusion, the Pinus strobus extract among herb extracts were the

most effective by evaluation as functional sources.
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(). , free radical
DNA, RNA, ,
(2.
BHA,
BHT, EDTA , tocopherol ,
(3)
, microsomal enzyme activity ,
(4-7)
radical
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radical ,
radical source ,
vitamin, minerals, polyphenol
(10),
(11). :
(Pinus strobus)
(Salvia miltiorrhiza Bge.), (Prunus persica Stokes), (Angelica
gigas Nakai)
iron free radical
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, Trichloroacetic acid(TCA), Griess reagent
(sulfanilic acid, naphthylamine) Sigma chemical Co.(St. Louis, MO)

, 2-thiobarbituric acid (TBA) Eastern Organic Chemicals (Roochester,

NY)
«C : ) 209 100 m|
85 3hr 2 , Whatman #1
50 ml
. Oil emulsion
Oil emulsion maleic acid buffer(8 ml) pH 6.5
50 Tween-20, 0.5ml 15
KOH 2 3 0.IN KCI pH 65
oil emulsion 0.5ml {40 mM hydrogen peroxide(Hz02),
potassium superoxide (KOZ, 40mM Hz02 + 50 ppm Fez+ hydroxy! radical
(- OH)} 0.1ml , 50 ppm Fezt, Feit ion 0.1 ml
, 0.1 ml 1ml
4

. Thiobarbituric acid reactive substances(T BARS)
T hiobarbituric acid reactive substances(T BARS) Buege (12)
. 1ml 37 water bath 1
50  dibutyl hydroxy toluene
(BHT) 7.2
2ml TCA/TBA 15
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2,000% g 15
531 nm (HITACHI UV-2001)
. TBARS ml
malondialdehyde(MDA)

. Nonheme iron( )
Ferrozine iron (13) . Total iron
1Iml 2 ascorbic acid (w/v) 0.1ml
(22 ) 5 . 113  TCA(w/v) 1ml
3,000% g 15 . 2ml
0.8 ml 10% ammonium acetate 0.2ml  ferroin color reagent(75
mg ferrozine 75mg neocuproine HCl )
3,000x g 15 5
562 nm (HITACHI UV-2001) . Ferrous iron(Fezt)
0.1 ml ascorbate 0.1ml TCA

. Ascorbic acid

Sikic  (14) chelex- 100 3
10,000x g 10 0.5ml
5% TCA 2ml . , 4 10 15,000
x g 0.5ml 85% orthophosphoric acid
0.05ml, 8% a ,a'-dipyridyl 0.05ml, 3% aqueous ferric chloride 0.05ml
1 ferrous dipyridyl chromophore
525 nm
Blois(15) . 2ml 20mM
DPPH 1.0ml 30 517nm
100- [( / )% 100]
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. SOD

SOD Marklund (16) 0.2 ml
tris-HCI buffer(50mM tris + 10mM EDTA, pH 85) 3.0ml 7.2mM
pyrogallol 0.2 ml 25 10 10N HCI 1.0ml

420 nm

Kato(17) 1mM NaNOzZ 2ml 1ml , 0.IN

HCl(pH 1.2), 0.2M (pH 3.0, pH 6.0) pH 1.2, 3.0, 6.0
10 ml . 37 1
1ml 2% 2ml 30%

Griess reagent(1% sulfanilic acid : 1% naphthylamine = 1 : 1) 0.4ml

15 520 nm
Griess reagent ,
(%)
+ ’
a =0.05 Duncan's multiple test
3.
TBARS Fig. 1
hydroxyl radical(- OH) 0.18 MDA ppm TBARS
HZ0Z(0.05 MDA ppm) (P<0.05). Halliwell  (18)
hydroxyl radical
4 mM KOz
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superoxide

(19)
4- hydroxy- 5- methyl- 3[2H]- furanone ,
280y M 90%

0.20

= =
- s
L] [4g]

TBARS(mg MDA/ reaction misture)
=]
-]
4]

H

d b
. T
. J . C
COMN H202 Ko 2 .0

Active oxyvogen

Fig. 1. Effects of active oxygen on lipid oxidation
in oil emulsion. Values are means of 4 replicated and
those with different alphabet letters are significantly
different at P<0.05

, Fig. 2 0.05 MDA ppm
(0.09 MDA

ppm) . ,
TBARS
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. Fig. 3

TBARS
Fig. 1 Fig. 2
1.0
]
=
k=
= 0.8 .
c T
2
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=
[
S04 |
=
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E
El'f 0.2 ®
= e
)
= o L . a B
CON FMN 0s o DGM

Herb extracts

Fig. 2. Effects of several herb extracts without
active oxygen on lipid oxidation in oil emulsion.
CON: Control, PN: Hot water extract of Pine Needle,
DS: Hot water extract of Dansam, DI: Hot water
extract of Doin, DGM: Hot water extract of Danggimi.
Values are means of 4 replicated and those with
different alphabet letters are significantly different at
P<0.05

. Iron sources

Kanner (20) free ionic iron

, Ahn  (21) iron
iron free ionic iron . , Table 1
Fez+ ion
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Fez+ ion oil

emulsion . Fez+ ion 3.57 MDA ppm
Fez+ ion ,
0.55 MDA ppm, 1.32 MDA ppm,
0.88 MDA ppm TBARS (P<0.05), 0.34 MDA
ppm (P<0.05). , oil emulsion
Fezt+ ion binding
, iron (Table 2)
7.29 ppm (P<0.05), 0.62 ppm (P<0.05),
total iron 11.27 ppm (P<0.05), 2.15 ppm
(P<0.05). Fig. 2 Fect
ion , TBARS
iron
. Fig. 4
ascorbic acid 26.97 ppm
(P<0.05), 22.14 ppm, 19.74 ppm, 5.50 ppm
(P<0.05).

Table 1. Effects of several herb extracts reacted with Fez+ion on lipid

oxidation in oil emulsion

Several herbs TBARS))
Fez+ 3.57a
Fezt+PN 0.55d
Fez++DS 0.34e
Fezt+DI 1.32b
Fez++DGM 0.88¢c

N)2- thiobarbituric acid reactive substances; ppm of MDA/L reaction mixture
Symbols are the same as Fig. 2

5 ppm equivalent for several herbs

Values are means of 4 replicated and those with different alphabet letters
are significantly different at P<0.05

- 46 -



L
o

%]
[}

n

TEARS(mg MDA/L reaction mixtura)
= i
on o

.0

I F D DD O P O D D
H 5 I & O W & I G H HN =5 | G
M M ) M

H P D D

Herk extracts

Fig. 3. Effects of several herb extracts reacted
with active oxygen on lipid oxidation in oil
emulsion. CON: Control, PN: Hot water extract of
Pine Needle, DS: Hot water extract of Dansam, DI: Hot
water extract of Doin, DGM: Hot water extract of
Danggimi. Values are means of 4 replicated and those
with different alphabet letters are significantly different
at P<0.05

Table 2. The contentl) of Fez+ and total iron in hot water soluble

fractions from several herbs

Several herbs Fezt+ iron(ppm) Total iron(ppm)
PN 1.59f 2.85d
DS 3.17d 11.27a
Dl 0.62g 2.15e
DGM 7.29c 7.75b

7 ppm of iron/ml reaction mixture

Symbols are the same as Fig. 2

Values are means of 4 replicated and those with different alphabet letters
are significantly different at P<0.05
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Herb extracts

Fig. 4. The content of ascorbic acid in hot water
soluble fractions from several herbs. CON: Control,
PN: Hot water extract of Pine Needle, DS: Hot water
extract of Dansam, DI: Hot water extract of Doin,
DGM: Hot water extract of Danggimi. Values are
means of 4 replicated and those with different alphabet
letters are significantly different at P<0.05. Values are
means of 4 replicated and those with different alphabet
letters are significantly different at P<0.05

radical (Fig. 1),
(22). :

70% aceton 80.9, 82.6%
(11) 79.54%,
77.11% . ,
21.75%, 28.83%

: (Fig. 5).
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a =
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40 |
b
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0

PN 0s ]| DiGMm

Herb extracts

Electron donating ability(%)

Fig. 5. Electron donating ability of hot water
soluble fractions from several herbs. CON: Control,
PN: Hot water extract of Pine Needle, DS: Hot water
extract of Dansam, DI: Hot water extract of Doin,
DGM: Hot water extract of Danggimi. Values are
means of 4 replicated and those with different alphabet
letters are significantly different at P<0.05. Values are
means of 4 replicated and those with different alphabet
letters are significantly different at P<0.05

. Superoxide dismutase(SOD)

4 superoxide(Oz-)
superoxide

pyrogallol ., superoxide

pyrogallol

pyrogallol
superoxide
, 420nm 0.16,
0.37 0.42 1.15
(P<0.05). , SOD
(Fig. 6).
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Fig. 6. Autoxidation of pyrogallol in hot water
soluble fractions from several herbs. CON: Control,
PN: Hot water extract of Pine Needle, DS: Hot water
extract of Dansam, DI: Hot water extract of Doin,
DGM: Hot water extract of Danggimi. Values are
means of 4 replicated and those with different alphabet
letters are significantly different at P<0.05. Values are
means of 4 replicated and those with different alphabet
letters are significantly different at P<0.05

2,3
(23)
, 2,000 ppm (24)
(11) pH
(Fig. 7), pH 1.2 99.03%, 96.90%
, pH 3.0
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Fig. 7. Nitrite scavenging effects of hot water
soluble fractions from several herbs. CON: Control,
PN: Hot water extract of Pine Needle, DS: Hot water
extract of Dansam, DI: Hot water extract of Doin,
DGM: Hot water extract of Danggimi. Values are
means of 4 replicated and those with different alphabet
letters are significantly different at P<0.05.

4.

(Hydrogen peroxide, Superoxide, Hydroxyl

radical) iron sources in vitro

oil emulsion - OH, Hz0z KO2
KOz Hz02
- OH . Fez+ ion binding
. Fez+ ion , '
, total iron . Ascorbic acid

26.97 ppm , 19.74,
22.14 ppm , 5.50 ppm (P<0.05).
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, 79.54%, 77.11% ,

, SOD 0.16
, pyrogallol SOD
(P<0.05). pH
, pH 1.2 99.8%, 98.6%
H pH H H
pH 6.0
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Effect of ethanol extracts in Pinus densiflora,
Lithospermum erythrorhizon on the lipid oxidation of
oil emulsion

Abstract

This study was carried out to investigate the effects of ethanol extracts
on lipid oxidation of oil emulsion. The results are as follows; The
scavenging ability of plant extracts for hydroxyl radical was found, and
plant extracts played an important role as a strong chelating agents to bind
iron if Fez+ ion exists in oil emulsion. Pinus densiflora(PD), Lithospermum
erythrorhizon(LE) and PD+LE acted as strong chelating agents to bind iron
to reduce lipid oxidation in oil emulsion. The content of FeZz+ ion in ethanol
extracts from LE and PD+LE were significantly higher(P<0.05) than that of
ethanol extracts from PD. The content of total iron has same tendency. T he
ascorbic acid content of PD(16.36 ppm) was slightly higher than those of
LE(13.08 ppm). Electron donating ability of PD was significantly higher
(P<0.05) than those of LE. However, the superoxide(SOD)- like ability of LE
showed a little higher than those of LE and PD+LE, which means the
strong antioxidant activity of LE. The nitrite scavenging effects were
dependent on pH value, however, they decreased as pH value increased.
Especially, they almost didn't show the nitrite scavenging effect in pH 6.0.
In conclusion, the PD and LE extracts may be used as natural antioxidant

sources to reduce lipid oxidation in oil emulsion.
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enzyme(superoxide dismutase) enzyme free
radical radical (1-5)
radical
lipid radical )
Fezt heme (6).

Superoxide radical ,
H H (7' 9)
superoxide dismutase(SOD),

catalase, glutathion

(10, 11). ,
(12- 15),
(16).
vitamin, minerals, polyphenol
17),
(18). :
(Pinus densiflora) (Lithosoermum
erythrorhizon) free radical
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, Trichloroacetic acid(TCA), Griess
reagent(sulfanilic acid, naphthylamine) Sigma Chemical Co.(St. Louis,
MO) , 2-thiobarbituric acid (TBA) Eastern Organic Chemicals
(Rochester, NY)

509 ethanol 1¢
24 hr Whatman paper No. 1
. Oil emulsion
Oil emulsion , maleic acid buffer(pH 6.5) 8ml
Tween- 20, 50 0.5ml 15 KOH 2 3

0.IN KCl pH 65

oil emulsion 0.5ml  40mM Hz02+ 50 ppm Fez(- OH) 50
ppm Fezt 0.1ml 0.1ml 1Iml

. Thiobarbituric acid reactive substances(T BARS)

T hiobarbituric acid reactive substances(T BARS) Buege  Aust

(19) . Iml 37 water bath
1 . 7.2% dibutylhydroxytoluene
(BHT) 50
2ml TCA/TBA , 15
2,000% g 15

(HITACHI UV-2001) 531nm ,
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. TBARS )
malondialdehyde(MDA)

(Nonheme iron)

Ferrozine iron (20) . Total iron
1Iml , 2 ascorbic acid (w/v) 0.1ml
(22 ) 5 . 113 TCA(w/v) 1
ml 3,000x g 15
2ml 0.8 ml 10% ammonium acetate 0.2ml

ferrozine color reagent (75mg ferrozine 75mg neocuproine HCI

) : , 3,000x g 15

5 562 nm . Ferrous
iron(Fez) 0.1 ml ascorbate 0.1ml TCA

(A scorbic acid)

Sikic  (21) 10 10,000% g
0.5ml 5% TCA 2ml . , 4
10 15,000% g 0.5ml 85%
orthophosphoric acid 0.05ml, 8% o ,a '-dipyridyl 0.05ml, 3% aqueous ferric
chloride 0.05 ml 1 ferrous dipyridyl chromophore
525 nm
Blois(22) . 2ml 2x
10-4M DPPH(1,1- diphenyl- 1-picrylhydrazyl) 1.0 ml vortex 30
517 nm . 100- [(
/ )x 100]
. SOD
SOD Marklund  Marklund(23)
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0.2ml tris- HCI buffer(50 mM tris+10mM EDTA, pH 85) 3.0ml 7.2x

10-:M pyrogallol 0.2 ml 25 10 10N HCI 1.0ml
420 nm
Kato (24) 1mM NaNO2 2ml 1ml ,
0.IN HCI(pH 1.2), 0.2M (pH 3.0, pH 6.0) pH 1.2, 3.0,
6.0 10 ml . 37 1
1ml 2% 2ml 30%

Griess reagent(1% sulfanilic acid : 1% naphthylamine = 1 : 1)
0.4 ml vortex 15 520 nm
Griess reagent ,
(%)

I+

a =0.05 Duncan's multiple test

Fezt  hydroxyl radical
TBARS(2- thiobarbituric acid reactive substances)
426 MDA ppm , )
+ 110 MDA ppm, 2.12
MDA ppm, 1.78 MDA ppm
(Table 1).
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Table 1. Effect of plant extracts on lipid oxidation in oil emulsion

treated with Fez+ion and hydroxyl radical(- OH)



Table 1. Effect of plant extracts on lipid oxidation in oil emulsion
treated with Fe?' ion and hydroxyl radical( - OH)

Ferrous ion and Hydroxyl radical

Fe*' - OH
CON 2.13+0.097° 0.45+£0.025°
PD , 0.55+0.005° 0.33+0.002°
LE 1.06£0.006° 0.32+0.007°
PD+LE 0.89+0.016° 0.31+0.008"

CON: Control, PD: Pinus Densiflora, LE: Lithospermum Erythrorhizon,
PD+LE: Pinus Densiflora + Lithospermum Erythrorhizon. ““Means in the
same’ column bearing different superscript are significantly different(P<0.05).

HEA F2EY U3 aHdE o8 AFAE JHN Bagan Jed o
(25)L FAt Fo2RY &8 dEE F2EH & 359 s} an
HEY 2% F F28 254 53 43 2748 Ygldon, 53
g2 FEEME FEEY v 37184 E F43 e A Jdehg
, % 5mg o] H7MA FARAE, FAYE, F EF $4E Ao yg

I Hastyo. ol @ 3itst e disld You $(26)2 f3dl ®o
@8 ascorbic acid Boe 7Y FETANAN AP 2WEER 71AdAY
Oh 5(27)0] B33 &9 isoflavonoid B3, HE=A3¢E3 flavone FEHE
71038k A2 F5d. &9 P 24& 7957 989 Bu S(28)
o] +Z ¥4 A 4-hydroxy-5-methyl-3 [H] furanoneclals 222 wg
R, olRE 280 u Mol A AAdst e 0% JAANIYGT BasY
o Ed, 84T FAMER AdsE dedlm x3F3F I8 =
hydroxyl radical(29)] && 2t &89 EIadE 279 Aast Hxr}
090 MDA ppm& YEIUN L, £Y9FZFENXNE 065 MDA ppm, 23S E
M+ 063 MDA ppm 28 %, £33 AxFE BEFEdAE 063 MDA ppme
Ueto] tiz e Hlate] &AF&E] 278%, AxFEE0] 300% 28 &
IH AzxFE EFEANME 300%9 hydroxyl radical £33 Yeluid
(P<0.05). oA #&E8 EF Fe’'o]2# hydroxyl radicaldl t#lM binding%s
43 EA5 Yol ¢ e AE YeEhlE Aol olgF FEES9 AsE

ojn

i

2



Ax 9g& = Fe¥ ion §FE €90 072mg/100g, AZ 2.16 mg/100 g,
297 A2EHE 218mg/100g 22 £UFEE°] 713 ¥ Total iron #
Fe &9l 088mg/100g, A= 258mg/100g, &7 AZ2EFE 254
mg/100go.2 & 229 total iron ¥Fo] 71 Egto(Table 2), Lee s}
Tchai(30)7F 18 4% 48mg/100g & ¥l & 54mg/100g Boe ¥ #F&
ek, gastA 98 3= ascorbic acid §#FE &3 (Table 2.)% 23
&£90] 3274mg/100g, AE7 2612mg/100g 2=, &Y% HFXEFEo]
3948mg/100g & etk ©l= Nhast Yang(3)e ®aolN ¥ 218
mg/100 g, Kim(32)8] 139 257mg/100g 3 Kim 5(33)} 44 Az 202
mg/l00g Bohe ARFoz E& $AE uehiel, Rzugt £35589
g8 a7t 4 228U VR UATHPO05).

Table 2. The contergt. of Fez', total iron and ascorbic acid in ethanol

extracts from plants ’

Iron sources and ascorbic acid

Fe* Total - . Ascorbic acid
PD 0.72£0.019° 0.87£0.007° 32.74+1.560°
LE 2.16£0.106° 2.56+0.054* 26.12%0.600°
PD+LE 2.18+0.103° 2.55+0.091° 39.48+2.320°

PD: Pinus Densiflora, LE: Lithdspermum Erythrorhizon, PD+LE: Pinus
Densiflora + Lithospermum Erythrorhizon. “‘Means in the same column
bearing different superscript are significantly different(P<0.05).

Y. ARFAE

gojze] AAZEL FUTe s LAANIE SEH GoPdd AxE
243d dARAAE wgel Ad o] F Wy F ¥ Wy AATAT
& A AAse] Ao BASE At 8A free radicaldl AARE T
3t Age JAAIE ATt Bk wEA, olEF 71Fo) 3 AAFHF
< 2% dYFig. 1) £€Y9FEE0] 664T%2 ¥ AATATE YA
WH(P<0.05), A2FEEL 26T%2 "¢ ¥ AANFAFE Y. 28,
97 A2EFEL 4889%S YElo] £YFEEA & AATAFT AH7L
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FAHAY. o} A= Kang 5(18)0] BI P 70% acetonelZ F&& &
Qo] 826%, £32 80| 4658%2 AAFAS AFE Yud ARnY ga v
& A8 dehgoy dndez &9 ANTAS AR $4HA

100

80 |

60

40 |

Electron donating ability(%)

20 |
[+
0 L e

PD LE PD+LE
Piant extracts

Fig. 1. Electron donating ability of ethanol extracts
from plants.PD: Pinus Densiflora, LE: Lithospermum
Erythrorhizon, PD+LE: Pinus Densiflora + Lithospermum
Erythrorhizon. Values are means of 4 replicated and

those with different alphabet letters are significantly
different at P<(.05.

tt. SOD #AIEA4 2

A7t Eol HI7A 43AELRZFT AAA AEQ superoxide( - 02)9)
st A A8& golry] 93t Fig. 2914 & superoxide dismutase(SOD) &
29 fAHE 9¥E 3= SOD FAIEAERS ZASAT. F, o wye
pyrogallol Al o] superoxide®t ¥rg&te ZHMERAEL Ut 93dE ol &3lo 2
FASNEE AAAINAY RFojA SODFARAHAERAE Folue Wie=
®ol AH8-5E 3 9. Pyrogallol At&4tst ©g¢0 2 420nm oA FFE FAE



T8 A3 £90] 055 Ax7F 030 2, &4 A2 EFE 0428 YERY
o] €98 de A&7} pyrogallold AF4AsE WA e At AFHUG
(P<0.05). we}A, SOD FAHEAE AL &9 v8) 27 ¢4 superoxide
25 S /1A Aoz Atz d(Fig. 2).
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Fig. 2. Autoxidation of pyrogallol in ethanol
extracts from plants. Symbols are the same Fig. 1.
Values are means of 4 replicated and those with
different alphabet letters are significantly different at
P<0.05.
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Fig. 3. Nitrite scavenging effects of ethanol
extracts from plants. Symbols are the same Fig. 1.
Values are means of 4 replicated and those with
different alphabet letters are significantly different at
P<0.05. '
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ion ¥ total iron. FFo] FRTH. E=F, FAsA FFe] AX HE vitamin C
FBe £9 F280] AxRY Fol Yol L3 FE2ER UERLH,
olgl g FEEd U FA3eYHE dFHoz Husyl Adq HATAT,
SOD #FAIEAHER 2 ofAdd BT S SASUYG. AATATL AxRG
E £90] $489, €97 AxE EFAIA AYFE AX GFEGUE 2
AAZAE S Ve o}AAQ BT &% AZx®Y pH 12 ¢ pH
30014 5% Base velio 7154 ARZ o8 F USTE A2
altk. 22y, pyrogallold AE4tEE W30 & £ e o] UAnd SOD
A8 E3do] ol AE FHHo Utk Hrise PYPE EdEZ SODHA
g4 ke 2% Ax7 £9129 pyrogallol AEASE A= 371
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A 33 AxPYPd $AFEEY A4 FAE
Antioxidants of pine needle extracts according to
preparation method

Abstract

This study was carried out to investigate the effects of pine needle
extracts on lipid oxidation and free radical reaction in iron sources reacted
with active oxygen species. The results were summarized as follow; the
catalytic effects of active oxygen on lipid oxidation in oil emulsion tended to
be showed -« OH, H:0O: and KOz in order. At the same time, pine needle
extracts itself were tended to be showed a little catalytic effects. Active
oxygen scavenging ability of pine needle extracts didn’t show, but pine
needle extracts played role as a strong chelating agents to bind iron ion if
Fe’' ion exist-in oil emulsion. The content of Fe* ion and total iron in
CPNP were higher than those of HPNP and FPN. The content of ascorbic
acid of HPNP showed the highest (167.97 mg/100g) among several pine
needle extracts. Electron donating ability of HPNP and CPNP were 81 % and
78 %, respectively, which were showed higher content than those of FPN.
The SOD-like activity of HPNP showed 44.30 %, compared to other pine
needle extracts which means the most strong antioxidant reaction. The
nitrite scavenging effects were tended to be different, depending on pH
value as pH value was increased. Especially, they didn’t show the nitrite
scavenging effect in pH 6.0.

1.4 &
AT FREY A3 dF BHol FrHg we A% 2]"5“4‘21‘ A EF el

g3 AYgn glen, JBAF YINE ARFAE AR 7154 ABol
AEsE0] $Y(1-3). $AUBAN AL AE 245 FA4 HIRY

_69_.



& RNZaydMe YA ujSe MNagoez ALHIL Jony), FUEEa)
4 F 4A 82 F AE €99 4YFLd dFf AN G) ALLH6)
gE2d A, N7 AAE, AZAE, AZARE, @A, R
A% Fol A7 v HauHo] JI(7), AEENEAR £Qde AEL, ¥
bl At HErR! K7l 5o A2, 2 o= @9F, A, 4, A, 54, F
FIEAQ Hag, 29 AQ), v, vgw C7t §/EHd lon, A9
EHES HEAA AAYALE &28HA st JEE] F/H Jdn o4
21 9»1‘4(8) E9L JATH FHAHER o]&Ho & HE AT | £AFS
S ¥ EU2dHE AFEHE ZI Y 71T HEFLAZ ]88 + 3
‘4(9). olf@ &9 FEEHY BHF HPLE F F10L EUAFEE FA7
aAHAolE AAT FFNAM AH T Az vAe 4¥E HAES
43, 3F FAAY R F Zd2HE FFE £UFEE ST ¥A dE
B3, 84 AAgF 2 FHAGATLE F2AFHes HDL-ZH2HES F71
ANFBLEN IAYFT MAEHAI A3, TRAAY FHAAEH 3 SZH2HE
T A=Y s dAEA7 ddn Badgd. F (NS €4 ¥ %
70% acetone2Z A st A& FEEZ 7|54 FEE FIPsdcd, &9
g4 2 70% acetone $&FE EF polyphenol ¥ F flavanol¥ tannin®| &
o] 60% olol, FHoldA AYPAME 70% acetone FEEo] L
A 4L YetA oY angiotensin I converting enzyme(ACE) A& &z4& 4
$32E80] 61 %E Adsol Edvtn rudYet a2y, £YFEEY FA
S AzYYdz HEY B3t gt K39 driA g ge) de &
S AZPREETAZT, NBELT, &L wg dFF &89 1 F&
o g S dES A o] 4¥E TI3}UH '

2. 48 2 3y
7h ¥ s
dFAzE2% 449 (Pinus Densiflora)e ZAstn AZopitol A A3

st Abg st on, ARETS AUAFU FHAN FA3o st A
Yol AE" Al EFA%ol1, trichloroacetic acid(TCA), grease reagent
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(sulfanilic acid, @ -naphthylamine) %< Sigma chemical Co.(USA)ojA F+¢ 3t
% 32, 2-thiobarbituric acid(TBA)+ Eastern Orgamc Chemicals(USA)ol A
k=

U AsAze F&

HIUZEDLL AF - Axg 292 80T IFAX7AA A AxE
F M8 EH/(WSEH7] KMF-360)2 vlsfstd £33siad. vl o
FAZRET ARRY S0 AEY 100g9 2+ 104, 5848 FHSFE JHeE
o 85 Tl 3AI F<¢ 28] WHE &5 Ao ALE3tAt

th AR ZA
Qil emulsion AMg3l7] Ao =3 pH65E R AF maleic acid buffer, 8
mE ¥ 93 5009 Tween-203 05ml B9 olniQl#&E ¥ 1583

‘?l?l % KOH 2~32Zt& Y3 wwhsdA 01N HCIZ pH657F HEE Az
st ALE3toh Aatstd A A8d A& ZAE oil emulsion 0.5mlo)
A42Z{40mM H:0; potassium superoxide(KOz), 40mM HyOp+50 ppm Fe*’
o] &(-OH)} 0.l mE 7}8tx, 50 ppm Fe*', Fe’ o] & 0.1 mi%} ¢UYZ2EL 7
Z 0.1 my #H7lete AA 1mi7l HEE FHFTE 289 43 98 AAg
At

2}, Thiobarbituric acid reactive substances(TBARS) 4]

Thiobarbituric acid reactive substances(TBARS): Buege 59 ¥ (11)el
et SR 1ml B EFEo] ANRW APHES 37T water batholl A 1
At T v AIFH Y wbgo] EYUReiRl 50 b dibutylhydroxytoluene(BHT)
712% € A& 7Fetd g s AANAG HSEFES F 4 dg 2
ml TCA/TBA A %& 718t gAl &8 F & E94 1582 71923 7}
d F FEoA 4 F 2000xgd FE2 158 JAEAANAG. A4S
¥ =(HITACHI UV-2001) 531 nmoll A &AL, FAEE A&2dA FF
F& 718t 2 & Py ez2 A% TBARS#S WHEEHE midl sty
A4S MDA ;ge 2 EAFATH " ' '
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v}, Nonheme iron(¥] 3 3)2 4 :

Ferrozine iron ¥4%U(12)& W@ 543Ut Total iron 4 98
A 1mIANEE A3 R, 979 2 % ascorbic acid (w/v) 0.1 mlE 71389 &
3 ohg, ALdA 58T wgARAY. Be F 113% TCA(w/Y) 1mIE 718t
I HE OS WeES 3000xgolA 158 AR AR AAY 2mlg
Ald#o] €713 08mle 10% ammonium acetate®} 0.2mle| ferrozine - color
reagent (75mg ferrozine + 75mg neocuproine + HCI 1drop)& 7}t 4=t}
a8 1, NgE 3000xgdA 1583 AAEAAN b 58 F 562nmoljA &
=& Z2A8Ach. Ferrous iron(Fe? )24 & ascorbic acidg 7H8txl @i
TCA 0.1 mlE 7}g ¥ $1¢] B3} Zo]l A3}

v}, Ascorbic acid &3

Sikic $(13)9] el wat AEE 108 F¢ 10000xgol A FAEYAZ F
FAd 05mlEg Fdd 5% TCA 2miZ @A FAAZT dAl, 4 TAA
102 F<¢ 15000xgold fAHEHARAG. 4G 05mlEg Hed &%
orthophosphoric acid 0.05ml, 8% a,a’'-dipyridyl 0.05ml, 3% aqueous ferric
chloride 0.05ml& 7}$t ¥ 1A} <+ ferrous dipyridyl chromophore & 3 o]
AHAHESF 2o AT F 525nmmolA FEEE S

AL AT QT &F

AAEA5 S Blois(14)9] $¥<¢ ¥ AUt 2 Alg 2mldl 2x
10 M DPPH 1.0ml& ¥X vortex® ¥ 308 F<¢ wx§ ohg 517 nmol A
F3=8 FAR%4% AATATE 100-[(NER/HTY FFE/F3717Y F
Fx)x100]e.2 JEFU R

o}, Superoxide dismutase(SOD) fAI&A4 23

SOD FAHEA &AL Marklund®} Marklund®] 2 (15)9] wat &4 Alg 0.2
mlol pH85%2 B AT tris-HCI buffer(50 mM tris+10mM EDTA) 3mig} 7.2
mM pyrogallol 0.2ml& 7}8t3 25 Col A 1083 X ofg 1IN HCl 1mlg 4
€€ AAXNY F 420nmiAA FIZE EFH3}A 100-[(MEHMTY FBE/
2377 F3x)x100]0.2 VER A
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A obA¥Y 2ARE 57

Kato 5(16)8] %822 1mM NaNO&9 2mldl 2 A& 1miE 718z,
01N HCIpH12), 02M FdA &3 94(pH3.0, pH60)22 ZZ pH12, 30,
6002 RAH oS gL RyE 10ml2 3k o] §4& 37T 1
Az WA F 2 Bgd 1mE A 2% 2AE 2mi% 0% 24§
doz L33 griess reagent(l % sulfanilic acid : 1% .naphthylamine = 1 : 1)
04mlE 71§ oS vortexdts A2oA 1583 ¥X F 520nmolA &FF=E
2785 HZTE griess reagent 4l FHFE 7hted ZFsten, o2
A 2ASL 100-[(NEHFTY FRE/FHMTY FRZ)x100]e2 e
WAch

3.4%4 ¢ 13

7}, €932 E0] iron¥ @ A Y43HTBARS) " A= 8%

Aaatg EQste Fe&' ol W@ z $3EEY APAs AEE ol
emulsion}El 9l A . TBARS(thiobarbituric acid reactive substances)& &3 &
A= Fig. 13 2o Fe” ol €477} 228 MDA ppm<! ‘Rl H13e] HPNP
s} FPN 22t 150 MDA ppm, 1.56 MDA ppm©.2 Fe”' o] ], W& bindings
go] $43¥ o}, CPNPE 282 MDAppmo2 Xitstg o3l8 ZIAH
t} 2550 AWzl 23942 Fe*' o] &9 #F(Fig. 3 CPNP, HPNP,
FPNol ztz} 77.7mg/100 g, 422mg/100g, 44mg/100go2 eht Fe*' o)
o] Az mAE PP & F YdYeH, Fe¥ o]HsH77} 0.11 MDA
ppm¢l A H]3ld CPNP, HPNP, FPN2 Z7} 2.14 MDA ppm, 1.08 MDA ppm,
026 MDA ppma 2.2 e Feo' o]0 @ A2y ‘&89 bindings
g& glE Aoz YEth Kamner $(17)& SAFA AAsE 4oyl
%83 Zu]AE free ionic iron°lgt 3Q3L, Ahn F(I8)%E AWRKANA X
WA S E 28 irone A& E iron°] °kYE free ionic ironelEt d
Al E A d94E AUHIIAG
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Fig. 1. Effects of pine needle extracts reacted with
iron sources on lipid oxidation in o0il emulsion.
CON: Control, HPNP: Hot air drying of pine needle
powder, CPNP: Commercial pine needle powder, FPN:

Fresh pine needle. *’: Means in the same column

bearing different superscript are significantly different
(P<0.05).

. 84 A2FH0, KO, - 0% W8 €93880) s uxe 93

84 A2F EA sl £AFEE9 Ht A nAE= gL go}
B3 oil emulsion’Eio]A] TBARS(thiobarbituric acid reactive substances)
€ 53¢ ZF4E Fig. 29 2o ¥ 519 AMaAsE dAsis 238 &9
dAx 7z A% AH} 4-hydroxy-5-methyl-3[2H]-furanoneo] 2t EAolatx
S, o] AL 280 pMOIA A AFAS WEE 90 %ol Y AAANGT B
o, B042FH N FEESLS G4 A42FE I ANEY AWAds
7t 23818 A deEhgen, 13 ¥ %e Jehd FPNE (.131 MDA ppme
2 KR A ey 84444F) g8 UYL A Aoz Yy
223, 40mMe KOz7t 0108 MDAppme.2 7H Wi Jelsd, ole
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superoxide AA| 7t A HAEE doled AP BAFE Aol olyg v A
WA £3AAG HERE o APAg dosle AL APHoz FUH
€ Aotk |

pure
=]

1 o o = = =
& o © =} [\ >

TBARS(mg MDA/L reaction mixture)

o
o

o
<}

H202 HPNP CPNP FPN KO2 HPNP CPNP FPN OH HPNP CPNP FPN
Pine needle extracts

Fig. 2. Effects of pine needle extracts reacted with
active oxygen on lipid oxidation in oil emulsion.
CON: Control, HPNP: Hot air drying of pine needle
powder, CPNP: Commercial pine needle powder, FPN:
Fresh pine needle. H:O2, 4mM; KO, 4mM; -OH, 5
ppm Fe?* +4mM H:0:(final concentration). **: Means in
the same column bearing different. Superscript are
significantly different(P<0.05).

o on® ¥ &3

2 F2E5Y $49 iron¥FE AT 23+ Fig. 3% 29 Ferrous iron
w2 FPN 0.45mg/100g, HPNP 4.22mg/100g, CPNP 7.7mg/100 g0l
™, total iron¥%& FPN 048mg/100g, HPNP 519mg/i00g, CPNP 10.82
mg/100g& 2.2 etk ol& irong M3 el ¥4 CPNP7 Agise
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ZA%cdE AL Fig. 1449 Zo] Ho2o, o9} (2009 4¥ZH total
iron %ol AL A< 8 s BF 16mg/100g, 4F 48mg/100g, =2
2l 62mg/100g, @3 17.6mg/100g, FF 74mg/100g, 4 87mg/100g &
o2 Yehd, dAH oz AT U AFd ®BE irono] #FHA Ae A
& ¢ F U ol B A#YeA FPNY total iron §Froe 4 ¥k
1} HPNP$} CPNPRU-E total iron¥ 3o 433 @tty. 53], CPNPY total
irongrEo] E& AL ARSYELL Az HANA irond EULS AAE
£ Aotk Decker $(21)& ironol ARH ferritin® FEES EHE IlmlP
ferritine] 2% irone] FEE 0594 3022 FrHADL2H AWiks o)
£ 279 274890 RRsg R, ol 719d ferritind] o% TBARSS 7t
£ ferritinBE AW FZ7 v .24 ascorbic acid¥ F2°] YA 35380
fol3tn welA, ferritindl AHEHA A& irond FEl7t YA 7] HEolgn
B9

120
a
O Fe2+
100 | B Total
9 b
880 | .
E-)
E
- 60
&
< d
8
c 40
§
20
e ©
0 " L N
HPNP CPNP FPN

Pine needle extracts

Fig. 3. The content of Fe*' and total iron in pine
“needle extracts. CON: Control, HPNP: Hot air drying
of pine needle powder,- CPNP: Commercial pine needle
powder, FPN: Fresh pine needle. **: Means in the same
column bearing different superscript are significantly
different(P<0.05).
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2}, Ascorbic acidg% &3 |

Zt #&8° ¥+ ascorbic acid®] ¥FE FAH ZIAE Fig. 49 2o
HPNP 167.97 mg/100g 2.2 7}% %%k, CPNP$ FPN2 Z2 9302mg/100g,
87.78 mg/100 g&= 2.2 yeldth ¢A Fig. 191A ferrous iron€ 4.22mg/100 g
%4 HPNP7} ferrous iron€ 045mg/100 g¥§ ¥ FPN3 $AME R8s
£ Jed A W ascorbic acid® e A7 -WEQ Rez A€
€ 439 dAe d5FEE9 ascorbic acid #FE 2% AN o 5
(22)0) #del AEE A, A, gagez 333]'01 ascorbic acid %<
23 A% 27 131mg/100g, 700mg/100g, 5519mg/100g £o2 ehd
Aol 3t FZFo| zo)7t Qe Ao AlmE. @4, 43 H(23)S AN
HA X9 4TolAq 244 T 23 AHx AF 9 ascorbic acid FFol
45mg/100g2 2 Yetdttn Bustdh 123, 2 $(4)L JIdAE 278
mg/100 g¢] ascorbic acid’t &=l Atz B3¢} L-ascorbic acide &
AstAl € FARAZ AQAH HF, S8 € FYF2 T AsMHz QU
(25). =% L-ascorbic acidfr=AMdlt 2¢ #4347l EAd HuEx gl
(26, 27). L8] L-ascorbic acid %E“;‘ﬂ%%@—q gakstAd e o gk wrg-r
o] W8l Namiki 5(28)°] dehydro-L-ascorbic acici(DHA)Q]' tryptophan&
BESAIA e AWNEED FAA ZE AP FE YES DHAY
tryptophan®] S EEZH v 23 ER}EHolgtn HEF RFA L-Ascorbic
acid®] EHER dFQU 23-diketo-L-glulonic acid®] #3|4rEo] AH4:E X
Aste 2dE Jehdd B
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Fig. 4. The content of ascorbic acid in pine needle
extracts. CON: Control, HPNP: Hot air drying of pine
needle powder, CPNP: Commercial pine needle powder,
FPN: Fresh pine needle. *“: Means in the same column
bearing different superscript are significantly different
(P<0.05).

uf, AzFAF 23

AAFH38e] AHukgo] FAsE 484 A free radicald]l AAE FA3)
o AsE AN A= AATATE FAY AF¥E Fig. 59 #oh
DPPH(ea, o -diphenyl- B - picrylhydrazyl)ol di§ £93&529 AT 57
i HPNP 81 %, CPNP 78 %, FPN 69 %< «22 HPNP7} 71% E& AAF
A5 g dehiUt F S(NE &Y 9% 22EH} 0% acetone 2&ES A
AFds AFHE 24 809%, 826 %2 UEhY 2 xtoje AR R
olgt & A= HPNPY AAT A% 81%%4 FAHE & Uehgdozn &
A free radical® AAY F Yt PAEAE Alzdch. A free radicale
AA el ZF A3 =38 Yoz HE FE22 SoA A34 free
radical®} 3o 2N PAFAZA o] 8 F Y& 7154 AAMEHE Hoth
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Fig. 5. Electron donating ability of pine needle
extracts. CON: Control, HPNP: Hot air drying of pine
needle powder, CPNP: Commercial pine needle powder,
FPN: Fresh pine needle. *°. Means in the same column
bearing different superscript are significantly different
(P<0.05).

v}, Superoxide dismutase(SOD) fAt&4 £3

&9 A3t polyphenold EF F4d 7|5 SOD FAIEAE S &4
3 A3 Fig. 63 2. HPNP 44.30 %, CPNP 18.14 %, FPN 1280 % T 2.2
SOD #AHEA %2 HPNP7l 713 $3tdd. olg e Axes A4 F/T
2(29)oN A zHEE ©] 839 SOD FAHEAHC Evxn ¢ HEA F&9
12% 9 E%37tolA xue] A B PJE& N ENAF 4A, 719,
Bolui A, &at, 3, 1A, SHETAY T AT 298 YELL 6582
%2 el oy SOD FAIEAE ot AR 7 gl AoE AR,
HPNP®] 734 4430%2 SOD #AIEA s S Yetuo] Ase dg A& F o
2A® Ao 278 @3 A(30)2 SOD &% @ HidA SODE A
P AP sF, 24, dolx T o7 Ao AAEFH} & HTO
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Fig. 6. Autoxidation of pyrogallol in pine needle
extracts. CON: Control, HPNP: Hot air drying of pine
needle powder, CPNP: Commercial pine needle powder,
FPN: Fresh pine needle. “: Means in the same column
bearing different superscript are significantly different
(P<0.05).

A obANY Eas 27

FANEe Bud AFolt J%F L BHFY 5o A 23 2 37
ol F9 olnfeh Wt YE2AWE A4HE ez uHn Yt
@), oJF YEZAWE FEAYER Wyl YANES Udsie Edz @

P2 F5& A Y. €AFEEY olAUY 2A% S pHER 27
¥ A3+ Fig. 7% 2o #3899 pH7l $E45 ohAdd 5ol =4



2 30 olstel A 90 %ol4e Be Ease Uehiou, pHrt
ZNE5E Rase Basted pHEOAME 11~15%AEY % 258
BT Ol RE 7 5(Do] £9 $EE9 AR 2745 Z7] e pHol
N ZA@ A% pH30 olstelA 80%el4d ¥e #H5S Yehiure Bx
s QAT 22;, o TEVE HMA FHEL o4 obUUY 2A%EL
AYE A7 JAuA diethylether $&& R EZH A butanol FEEFo]
6834% % 6823 %2 && oAANY AALEL YR RusRoy B
Agel pH30 olatold 80% oldel ¥& ohaNY BelsRThE thh wAW
pHe) W o}AAd 2A% Aole e %th otdade 93 5% of
e JASA =Y W F9 R Asge] HEHRIZANE P
o MEHNRZEZNE 5 4% $5¢ Yo Aoz A Y. UE
ZARY AL dAB7] Y3 AT RE ascorbic acidd UYEZAY A4 .o
Asol Hx=Z w3 o, 2 AFAE 93td ascorbic acidd] YEZA}
wel 44 dAl5o] B35 ech34~36). Cooneyh Ross(30)E HEsdEe Y
E2g urgd uxE 9o oisld W¢ESHPYEd phenol, guaiacol 1B
resorcinol® YE 243 d¢& 70‘333]_'711 JA g Pt 2, AE
o olFAd AARE] Y ATZE HE 2ZE(38) L ok 22E(30)
d ®§ ®ust ov, Normington $(40)& ZFF2 kol 2@ 3-hydroxy
“2-pyranonee] obAM U S BHFOZMN UEZAS Bee dAPTIL Bas
Q.
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Fig. 7. Nitrite scavenging ability of pine needle
extracts. CON: Control, HPNP: Hot air drying of pine
needle powder, CPNP: Commercial pine needle powder,
FPN: Fresh pine needle. ®% Means in the same column
bearing different superscript are significantly different
(P<0.05).

4. 2 <

&99 Azl d4+3SE(HPNP, CPNP, FPN)9] #Aatgl4d L AES )
A3t in vitroddlAd A¥E FYHAD. 4 FEFEESY P4 JAFE
23% A7, Fe® o] A7tFoAE HPNP$ FPNeol Fe* o] bindings & o]
$43ou, CPNPE 233 A4atsle #3831, Fe¥ ol H7FAME
Fe* o] & bindingsd& e Aoz eyt 84 A2F &4 oA &9
F&E9 A Adstd nAE 9L @44LFTRG AP Tt 23
g A Jegen /13 ¥ & JEd FPNE KO 2t &4 JYeyd ¥
AsgL Qe Aoz veyyg. AWAsE A8 E iron ¥§F S ferrous iron
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% total iron 25 CPNP7} 7b% ¥4 4ei3, 4522 HPNP, FPNEog2
velstth, #3481 ascorbic acid$#& FPN, HPNP, CPNP £2.2 Yy
o}, At 84 free radicaldl HWAE TS AStE AN F=A A
Ao} HPNP, CPNP, FPN<ol3l 2, HPNP9 Az goFo) 713 =& A
o2 uJelyttl. Speroxide dismutase(SOD) #AIEAE 2AF A3} HPNP,
CPNP, FPN& 2.2 Yehd SOD #4845 HPNPZL 713 $53dd. €9
F2E8¢ ZI7l ©d& pHoAN AT oA £35S wgLde pHIF R
T5 ojAdg Eilwol A YEwn 53, pH12d4 £ £35S Ued
Ack.
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The antioxidant ability and mtrlte scavenging

ability of plant extracts

Abstract

The plant extracted from Nameko, Gallic, Green tea, Allspice, Polygonum
multiflorum, Schizandra chinensi's, Armeniacae and Pine needle were utilized
to investigate the effects of extracts on free radical reaction, lipid oxidation
and nitrite scavenging ability. The pH of ethanol extracts showed a higher
than that of hot watér extracts, among of which were showed the lowest
pH 3.0 in Schizandra chinensis. The important factor of lipid oxidation were
Fe® ion and active oxygen, in which were bound by plant extracts in case
of Fe® ion existed. However, the hydroxyl radical scavenging ability of
extracts were lowed, compared to extracts reacted with F e? ion. Among of
them, the hydroxyl radical scavenging ability of Nameko and Pine needle
extracts had a lower TBARS value than those of control. The iron content
of extracts were less than 2.0mg/100g, but the total iron content of
Schizandra chinensis extracts were 6.8mg/100g. The ethanol extracts of
pine needle were higher than those of hot water extracts on the basis of
Fe®' ion content. The ascorbic acid content of green tea showed 14.3 mg/100
g in hot water extracts and 16.7mg/100g in ethanol extracts. Electron
donating ability of extracts showed more than 50 9%, except Nameko and
allspices, which were higher in ethanol extracts than those of hot water
extracts. The superoxide dismutase(SOD)-like activity of green tea showed
85.3 % and 63.5% in hot water and ethanol extracts, respectively. The nitrite

scavenging ability of green tea was the most effective in both extracts.



1.4 &

FastAe Aste A dojve 4F9 WY FHe W, £ 4
B, 223 459 WAL AHAY AAANY + UAE 715 A HPERE
3380 AFFAF S HEsY FAEA UdAME 0T 7IsE 3 Y=
o] Bo] &AL JloH, iy AIFARAEL HEAZA UF, 7],
Bal, o, £ 59 HEAH dEE EA3Y olgd F=2 %Ellfﬂaa;éi I
2 9}‘:}(1) Adoz iy Azitg 2 radical?] ¥HEAS dAY & e FA
FEAL FE 77 23] o)FAR JQ1(2), dF = AEFSHEHT U

gatstalel AgL A F&HolR9 2AE3 71%, enzyme(superoxide dismutase)
gA47 enzyme FAHEA EA-o 23t free radical AP Z radical W&
FAANIE A2 HuG-NHIL Utk oL AAAY HF T EAse
By gare o d7d AAES 4A A8tAA hydroperoxide 5(8) 22 H
o, AA oA DNAol &8 Fol #g @ Edyle] 5o AEYs FiE
fatstan, A5 2 w3 Sk #Asn, AF9 FAS AsAAda &
#A Sl

HZole AERoNAN FaE ofUATL GA4M4LY BEHYE FA EE F
e £ A R 22 o] g #dF A7 AT Aol Ha oy
(9-12), #X19 WatsioA & & UKol A= AYAAN} EE F7 &
A7l 2 A F3E JehAe ReKo] 53 o] YA gy
€ EE radical ¥H-& Ao 24X 9HEAE JAGAE Xdvdn #dFHAH,
gAgatao] ZFFy radical source o whel EF kg7 Fo) wa} wEAHS A
& & d€ F43 229 477 "9sddn ARG, g, ofv 7%
Aol &3 HEA (PoI¥A(13, 14), v}=(13, 14), =3H14), allspice(14), 3t
L, 2vA, 9, £9(15)) 7 free radical ¥-8 2 X Watst JAlof v
g3 JEZAY A9 HAHAQA AFAARA otAAFd g HEA F2E
o FHEHAE HESFILA B 4¥E FYsAh



2. 4g 2 Wy

7t AR

ol A, vk, %4, allspice ZAAZY FHANA FYdta ALEstH o,
gFA(BF L, 2nA, ) AT FATEAA 9] A £4L F
At A3 okl AFH s ALgsgon, A AHEE A% SHA
oko] L, Trichloroacetic acid(TCA), Griess reagent(sulfanilic -acid, naphthylamine)
22 Sigma Chemical Co.(St. Louis, MO)olA FU&% 1, 2-thiobarbituric
acid (TBA)E Eastern Organic Chemicals(Roochester, NY)oll A F¢]&sith.

1) AgH %

N2 A(BHA, vhE, %, allspice, 42, 2ulx, B, £Q) 27 20
gol 284 100mlE 7behel 85TolM 3AZ F¢ 28] WE 2&83,
Whatman No. 12 3@ ¥ 94%&82 A48tk Ethanol $22& 48
A 2zt 20go) 200ml & ¥ ALolA 24hr FX Al ¥ Whatman No. 191
4348 ¥ NE2 Assdc

2) Oil emulsion Z#] .

Oil emulsione AF&37] Ao WER pH6S5E BAT 0.1 M maleic acid
buffer, 8ml & 2 & 5048 o] Tween-20 % 0.5ml A =9 fish oil & ¥
1587 kg ¥ KOH 2~32z+g ¥ IystdA 01N HCIE pH65 71 &
EE A|z3to AL

. A9y
1) pH &34

pHE 94t wyd) wet $£E< pH meter(Model DP-136M)Z2 &3
3o '



2) Thiobarbituric acid reactive substances(TBARS) &4

Thiobarbituric acid reactive substances(TBARS)+ Buege$} Aust®] %4
(16)°f =t &3 Ach 1ml g EFE] AYA AP#L 37 T water bath
AA 1A TG HEAHG. wgo] BUAWA 50 g dibutylhydroxytoluene
(BHT) 72% € A 8o 718t A8wgE AXAZAL. HSEFES T He
oS 2ml TCA/TBA A%E 7hstn oAl £ ¥ F& 244 1583 7194
Ad. 718 F AEAAM 43 F 2000xg 9 £x2 158 FAEY AAt
35 4E€ FJZ(HITACHI UV-2001) 531 nm ol &A&QL, FAEE A8
HAe F7TE 78t 2 PHoz 245, TBARS#EHS ml W¢EH
B A pg malondialdehyde(MDA)E E A} 53},

3) Hydroxyl radical( - OH)2| A4 &H

Hydroxyl radical( - OH)9] A4 &3 & Gutteridge(17)9] el 93 23
3t t}h. Oil emulsion WAlel deoxyribose & AME3 1ml Wg EFE0] A&
A &g 37T water bathol A 1A §< SH&A A g Ed AE 2ml
TCA/TBA A& 718tx, EF3t #F& BoA 1583 71943 F A EA
WZAAA 2000xg 9 $x2 158 d4E8 ARG 454 F4E 531nm
A ZAsH

4) Nonheme iron(¥] §3) &3

Nonheme iron(8]#3) 2732 Ferrozine iron ¥4'$3Y(18)2 <%+ $33
o £33 At Total iron £4& M ImlAEE AHESAT, 7)) 2%
ascorbic acid (w/v) 0.1ml € 7}t Efg ohg, A4 583 vgARAY.
Wg ¥ 113% TCA(w/v) 1ml& 718t H& & N8EL 3000xg oA 15
B3 f4EE ARY 459 2mlE ANEHA 7 08mle 10%
ammonium acetate &+ 0.2ml ] ferrozine color reagent(75mg ferrozine + 75
mg neocuproine + HCl 1drop)& 713t H& tg A8& 3000xg oA 158
A4 ER A U 58 F 562mmolAd FREE Z2A&YT. Ferrous
iron(Fe2+) 24 %= @A 0.1 ml ascorbate ti4le] 0.1ml TCAE 71& ¥ 19 2
U3 o] £33t



5) Ascorbic acid &3

Ascorbic acid &AL Sikic 5(19)¢8 $ =g A 52& 108 &<t 10,000
xg ol €AEE A73, 45 05m & 3 5% TCA 2ml 2 @¢¥AL
FAAANFAYG A, 4T oAlA 108 5 15000Xg oA QAL A7), 459
05ml € #3d 85% orthophosphoric acid 0.05ml, 8% a,a’'-dipyridyl 0.05
ml, 3% aqueous ferric chloride 0.05ml€ 7}&¢ ¥, 1A% F¢ ferrous
dipyridyl chromophore €30] AAHEE Ao HXF £ 525nm AN F3
=8 &8

6) AATAT 53

AAFAF L Blois(2009 HHE WPt EAFHADT. 4 A& 2mid 2
x10-4M DPPH 10ml & ¥ vortex & ¥ 30% ¥<¢ WA obd 517 nm °ll
A EREE 2R3 ARFAFTL 10-[(AN8H7MFY F3=/FHT9
F35)x100]e2 Yeriid.

7) Superoxide dismutase(SOD) FAI&A4 &3

SOD #AMEA £4L& Markiund® Marklunde] 22l wel 24 A&
02mlo] pH85 2 BAF tris-HCl buffer(50 mM tris [hydroxymethyl] amino-
methane + 10mM EDTA) 3ml ¢ 7.2mM pyrogallol 0.2ml & 7}3tx 25 C ol
A 108 A £ INHCI1m3 #8& AAAN F 420nmAM FF=E
zAste] 100-[(NBH7/HTS) FFE/FA77Y FFE)x100102 YEhARTh

8) ofAAY 2AZE FA

olAAY AAZE AL Kato $(22)9 ¥y ozZ 1mM NaNO2 € 2
mio) & A8 1ml& 732, 0.1N HCI(pH12); 02M T4 $39(pH 3.0,
pH60) 22 ZZ pH12, 30, 6022 EAY b HgEde] FI& I0ml2
sttt o] 4L 37 TAA 1A WA F 2t 1Y I1ml € He 2%
ZAHE Y 2mi 9 30% ZAAEAoz £33 Griess reagent(l % sulfanilic acid
: 1% naphthylamine = 1 : 1) 04ml & 71@ ¥ vortex3to] 42X 1583 ¥
A ¥ 520nm oA FFEE FAGHUD. HETE Griess reagent Al ZH 4
g 7tetel 2gsigon, ohuAd AA%L 100-[(NEA/TY FBE/FH)
79 F3x)x100]e.2 JERAY. '
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9) 4%
FAADE 429 Asd s FTEEELAZ Yehlled, & T
e foa HFEL BARENL % F 2=005 £FA Duncan’s multiple

test o] wat B34t
3. 2% ¢ 13

7. pH

Z} AEA F3E9 pHE 3AT AH Fig. 13 Zo] FFE&E Rux
ethanol 3% &9 pH7l &4 Yetygen, dAdtyez z 2859 pHe pH
45~68 1€ Y. v FEFE EF9 ethanol FE2EANMN @74
pH 30, pH33 22 714 @& @& YehdAdo

I OWater HBEEthanol
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Plant extracts

Fig. 1. pH of hot water and ethanol extracts from
plants. NK: nameko, GL: gallic, GT: green tea, AS:
allspice, PM: Polygonum multiflorum, SC: Schizandra
chinensis, AA: Armeniacae, PN: pine needle. Values are
means of 4 replicates and those with different alphabet
letters are significantly different at P<0.05.
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. A EA FE2E0] AWt vxe 4%

AEH 2Z2EBEY AW 2ARQ FePol 23 FAANAF Awia e
Yoled F2F 9&E &+ hydroxyl radical( - OH)(23)o) W@ z+ 325
9 9%< Fig. 29 Yetddth A EX &8 25 d=2F 343MDA ppm
o Hdle] $28 2F & TBARS &< Uehio] Fe’'o]2 binding 58
L8t 2 FAME 33 ethanol & E9°] 1.14 MDA ppme.2 713 3&
TBARS #< uUehfo] 48&1AA Fe*o]&g binding 3t $Y0) &¥s
g}, o2 @, $FEET ethanol FEELS AFAAYES Aole AR
2 EFRXATHP>0.05), Kim F(24)0] f7]&vid tiFFSES 43t 4PN
AR o2 weg F&80] 43t ad47 S oy, dFEUAR X E
Hitst QA Axe d5-FEE0] TR Huy AIge FREHo2E o
A&y goid FEE9 AYAdAEE A5x4 2 FE9Ydd = zfolst
A Aoz Almgr. -OH XIFFHL dutx oz dxF (.46 MDA ppmd
Hlgle] BB FFEEL ¥& TBARS #&& UelUiioy rts, 8L, 2
oztE g2 T v]de ¥& TBARS & Yehdiid. - OHel Wit & &
BE59 ASYEE Fu AL AESV] A8t deoxyribose dolA AP
A3 Fig. 3914 B& uvle} Zo] di=T 1.10 MDA ppmo] H 3l oluiA, &
9l ethanol $& 80| Zz} 052 MDA ppm, 0.67 MDA ppm2.2 %2 TBARS %
< Jehdo] -OH X580l /M $-3td e, E5F:EERYE ethanol 3
£E0]-0H ¥3%0°] 43R (P<0.05). 3 oil emulsion Aol A (Fig. 6)9
- OHo| 0.46 MDA ppmell H]3l9 deoxyribose Aol A (Fig. 3)¢] - OH< 1.10
MDAppm &2 Yeto], -OH EH%T &AL oil emulsion oA Ho=
deoxyribose @A FA s Zo] vt ALEHIUH.

t}. Iron &%

Agas £R2448 Za e ferrous iron F total iron FFE AN 2
#(Fig. 4) %-T;—jr‘-%%?—] S g $2EE5L ferrous irond total iron & F
20mg/100 g vl el o}, 2v|ARl &89 total iron ¥ FS 68mg/100g 22
7t4 EA JEIRTHP<0.05). ol & AYNA 29 A9 total iron FFHE Lee
¢ Tchai(25)9] A¥YelA 43 48mg/100g 3 HE 54mg/100g Bohs xo
o, @7 176 mg/100g Hoe @& F£X& Yeudoen, =232 62mg/l00g



3} FARRE g YElAY. Ethanol 384T & Zgolen, Auy
o2 4432 E BuE @& @& YU a8d, &9 F&89 B¢ 9
TF&%E9 ferrous iron total iron°] Z% 1.0mg/100g, 1.2mg/100g ¢1¥ H]
8o ethanol FEE9 79t 18mg/l100g, 21 mg/100g 22 IF55ER
ethanol $&E&°] ¥ ¥FE Jehid. w&A, Fee ARidstE 2347
© A2 24 87 oty MU H:0.8 AASE catalased] TFAAEIH
(26), Haber-weiss ¥-&(Fe” + Oz- )& ZAANA AW free radical 44& 5
TINA AATG A S FEde Asrge AFAE 28387127, 28) o
£l iron #F9 FEE B3 e o] FARIT EF, Fed A3t AFA2A
o] 8 AU HO: ¢ HE Co F=7t A=Y ZAfde 35, A
q 359 W Fe¥'s}t Fe¥'9 v go] AAsoq AR BH$L JYAFA
Fetds Eik Jdvh29). 23y, & AYdA Fa3 FHAE nitrite FF S
AAATIEY iron & H¥o] T3, o]F EUR HAE F nitrite £2AF O
e AAES ALdnA iron {FFE FA}HLY, dE FEERT 2vA
FZE9 total iron ¥ Fo] 68mg/100g 22 & FEE] H| 3} o} nitrite
2A%9 #HA irond & AESFuA 3

2}. Ascorbic acid &%

grstga AHE BAE R FEE9 ascorbic acid §Fe Fig. 59l
YeElAS, =39 A4 R ethanol F2EA ZZ 143mg/100g, 167
mg/100g & UYEllo 713 £& ascorbic acid &< UeER A THP<0.05).
Ascorbic acid & 84 EF2A AWAH SR ethanol ROE FFEEY
Fol A Jetstth. ol Nha®t Yang(30)9 Rz:eld ¥ 218mg/100g,
Kim(31)¢] 139 257mg/100g # Kim 5(32)9 HAdE Ax 202mg/100g B
te Avtz oz e £X& Yelule, Park 5(33)9 #Y 13.1mg/100g
I} FAE S Vel o] 3§, ascorbic acid ¢ 9¥L F %o uel g
Aed ¥& FE(250ppm ol3hol e AAWAsE 2AAIY, L FE(00
ppm o] Al M E Fe*' ol &3 Fe* olg9 #¥e A=a ALAJAEE A
AZIAY E& A2 ¥ A (oxygen scavenger)2 AL Toa A AuAstE A
At Bt ch34).

Ascorbic acid 8] #4sAZM Q8L A LAE Ao+ peroxyl radical
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Fig. 2. Effects of plant extracts reacted with Fe?'
ion and - OH on lipid oxidation in oil emulsion.
CON: control, NK: nameko, GL: gallic, GT: green tea,
AS: allspice, PM: Polygonum multiflorum, SC. Schizandra
chinensis, AA: Armeniacae, PN pine needle. Values are
means of 4 replicates and those with different alphabet
letters are significantly different at P<0.05.



2.0

‘CJWater H Ethanol

TBARS(mg MDA/L reaction mixture,

0.0

CON NK GL GT AS PM SC AA PN
" Plant extracts

Fig. 3. Effects of plant extracts reacted with - OH
on deoxyribose degradation. CON: control, NK:
nameko, GL: gallic,c, GT: green tea, AS: allspice, PM:
Polygonum multiflorum, SC: Schizandra chinensis, AA:
Armen- iacae, PN: pine needle. Values are means of 4
replicates and those with different alphabet letters are
significantly different at P<0.05.

uh, ARF G

DPPH(a,a’ dlphenyl B -picrylhydrazyl)el] oi@ AAFAFE A 2
(Fig. 6) B A, vl FEFES Astae 50 %149 242}101“% 123=2%)
Roed, d5-FEEUE ethanol FEE9 AARFTHF0] 43929, allspice
ethanol &80 5% 2 714 ®& &g YEhiD. =@, £99 953232
&3} ethanol #5288 44 749%, 924 % 2 JElY, Kang $5(15)¢8 €9 44
%223 70% acetone &2 AAF% ol & 809%, 826% = &
% Aet & Z}O]E Yetll Rl &3kt Kang 5(36)2 AAF %5 °] phenolic
acidsS} flavonoids 2 7]& phenol 4 %75011 ot gAsta Lo g dge
o, o]zid EFL FUYel & A UFE HAAFA %] wux &%l DPPH



£ oj2: 2w, ETHE, polyhydroxy HEE SHBE, BFF ol o3
o g5 AL Ao GAPoRN AAFAFY Aol Aol st w
#A, GaHEde ARTFAES 24Y W DPPHYC Wttt LaiA
Qo a7 g8 3289 7S DPPHYY F4ole 8L Yo 274
. | -

8'9 Water |

[OFe** @Total |

AR
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NK GL GT AS PM SC AA PN
Plant extracts

Fig. 4. Contents of Fe?' and total iron in plant
extracts. NK: nameko, GL: gallic, GT: green tea, AS:
allspice, PM: Polygonum multiflorum, SC: Schizandra
chinensis, AA: Armeniacae, PN: pine needle. Values are
means of 4 replicates and those with different alphabet
letters are significantly different at P<0.05.
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Fig. 5. Contents of ascorbic acid in plant extracts.
NK: nameko, GL: gallic, GT: green tea, AS: allspice,
PM: Polygonum multiflorum, SC: Schizandra chinensis,
AA: Armeniacae, PN: pine needle. Values are means of
4 replicates and those with different alphabet letters are
significantly different at P<0.05.

B}, SOD #AM8A

Pyrogallol®] A543} wh&& o| &8 Fig. 73 #o] 4 F2EE9 SOD#
AlgAS A4S 2 Aty oz 8% ol4e SOD FARA S et 2
g, €9 ethanoldEEE SOD FAHBA Sl wmlstgon, =i d49
ethanol $28& 47 853%, 635% & 7H} 5L 4% L UgUUL o
Kim &9 HolHA, us, 5238, 439 SOD FAI#4°] ethanol &Kt}
d+FEEC AFHI Ade ZAA) AAFGE Held. Pak T #IY9
ascorbic acid §%& xe wEWYol wet zolE Yellen, SOD FA}
g4e AWy gE AolE YT Y en, Mattila $(37)& SOD FA
By EAL ARA EAdold st SOD #AIE4Y EAL BAAA9 AN



EZolgt & 4 129, superoxide anion? AHEF2E AA U superoxide
dismutase(SOD)2t= HA7F YA ]9 dFo2 SODS} #471%e g2
g AA oM o] fAlSt FAHoZ SOD FAIRAY EAolg R=
o, 4EA (38, 39)8 L2 G4 EFo] H7Hd u U
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o f ef
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Fig. 6. Electron donating ability of plant extracts.
NK: nameko, GL: gallic, GT: green tea, AS: allspice,
PM: Polygonum multiflorum, SC. Schizandra chinensis,
AA: Armeniacae, PN. pine needle. Values are means of
4 replicates and those with different alphabet letters are
significantly different at P<0.05.
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Fig. 7. Effect of plant extracts on the autoxidation
of pyrogallol. NK: nameko, GL: gallic, GT: green tea,
AS: allspice, PM: Polygonum multiflorum, SC. Schizandra
chinensis, AA: Armeniacae, PN: pine needle. Values are
means of 4 replicates and those with different alphabet
letters are significantly different at P<0.05.
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onj pH300l8lA &£ 80% o149 ofANFALATOl Adt= Kang 5
(15)9] Eagt dA&Qeh o3, o}AAFY £AAQAE dF £ ascorbic acid
ols}, AWA £&E9 o}AANY £AAAE nor-rubrofusarin-6- # -mono-D-
glucoside 2 37 (43)8t A ot

aa )
100H{00pH1.2 @"1’_
i pH3.0} |
8011|@pH6.0 &
< i
R 60
>
=
2 10 L 1y
o gh h
g 20 K K Ki K L3 K m
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8 z
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Plant extracts

Fig. 8. Nitrite scavenging ability of plant extracts.
NK: nameko, GL: gallic, GT: green tea, AS: allspice,
PM: Polygonum multiflorum, SC: Schizandra chinensis,
AA: Armeniacae, PN: pine needle. Values are means of
4 replicates and those with different alphabet letters are
significantly different at P<0.05.
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4. 8 ¢

AEA(PoIHA, v, =3}, allspice, 352, 272, #, £U)7l free
radical B8 ® A¥4kst Aol v & QY nitrosamine A4 HHHQA
FEUYAAR) ol AAFA N HAES] EHENE HES AR 4 3559 pH
T 84FE81 ethanol FEE°] ¥ pHE Yehen, 2 FoA o0
A d4FEE0] 3022 /M3 Bgtth Agatsle WA Fe'oledt 84
Ad T ARASLE o= F8¥ 8-S St hydroxyl radicalol i@
Zt 322EE9 9L F2E EF Fe¥ol2 binding 3L g¥sgon,
deoxyribose 4ellA4l - OH ¥3%F FAAAMT o]y A, €9 ethanol F&E0]
gE F28d Hst9 ¥ TBARS#E Uelidd. on9 #FL 532
EoA= 20mg/100g "ol onv, 2vjat 2 E29 total iron #Fo) 6.8
mg/100g 22 7} A Jdetxtth. €98 iron §F A A= ethanol 32
£ jron#Fol A¥HoR IAFFEERTY W& jron ¥F L JEHUIGH
Ascorbic acid #ZF& IxFEE°] 4 9 ethanol FZ6A ZtZ 143
mg/100 g, 16.7mg/100g €& YEldlo 7 £& &3S Jehidd AxATo%
< BoH A, vtx FEES AYsin 50%°l’e}-°4 AAEASE YU,
FFE RO ethanol FEE9 HAFTAFo] 48Ut SOD FAHEA L
ArH oz 8% 4] 4TS BALY, &Y ethanoFEEL #4450 7|
”13}9&"‘4 52} @59 ethanol F&E°] Zt7 853%, 635% 2 713 &L &
HeE YUY oY £AFALE A5 FEE0] WA E ethanol 32
=o Hlgo 2 £2A%E YA 535389 d49 ethanol FEEL
obAAY &A% e A
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A5 A AL (FZ A, FF44, AFA) F5E9
FAstA 2L olALAYLEAAFRE

The antioxidant ability and nitrite scavenging ability

of waste extracts(sesame meal, korean tangrin peal,

crab shell)

Abstract

The natural sources extracted from crab shell, korean tangrine peel,
sesame meals were utilized to investigate the effects of extracts on free
radical reaction, lipid oxidation and nitrite scavenging ability. The recovery
percentage of extracts from waste resources(crab shell, sesame meal, dry
korean tangrine peel) were chitosan 11.6 %, sesamol 2.2 % and ascorbic acid
2.8 %, respectively. The antioxidants were tended to have é lower TBARS
value than those of control. The nitrite scavenging and electron donating
ability of sesamol were tended to be the most effective extract among all
extracts. However, In case of chitosan, the superoxide dismutase(SOD)-like
activity was the most highest, compared to other extracts. The functional
sausage was prepared to carried out to investigate functional and storage
characteristics through the screening of effective extracts. This products

were stored at different temperature.

1.4 &

Se7h AAHe AEL AgdA H(E)I H9A g1, A4F F dFat 4
Aol it FFAE AT I¥AA 715 S FAHALT, T4, 7As%=
A% Ao Fo2 Loz nzt, £, ARAQ 7|5E #E 7I1EHFS HE
A =HAok zeld, HIode 4F A2 AREFA 2275 A,
Aol Lo B, AAAFY 24, =394 5 J|TE FA® 71T

Fe F78A HAh £, IVEY A3 d@ @Ml T we 3%
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AgHA HFALe] FL3] FPHT on, 71EHF YANE dFRFAE
A% 7154 ATl FESH ] gk ol F AHAM AH ] FHT HAER
Rele] PasA T2 ZE AEY AsA BF AR U B =
oA Uk 2 HEAA 42 FAFIY FANEE FTol FTHARZ FrtH =
Aagoltt obAAAL Sae] WA I FFSH) B ohel, Clostridium
botulinumol W& HAT2E(Q2), FAFY Fv FHQ), AAH LHF24-T
5e NAsed F8¢ &2 I 28y, AF € AAWY BES obF A
e o AAZ} 54L& vehie dFHFE ol AFsA HYE ¥ Fd
hemoglobin®©] 4t3}% o] methemoglobin® ¥Alsle WEIHEZEZNZF 5 Z4F
F5S2 92799 (®), @A AFoy oF € AFFYF T FHHA UE
27 2 37 olulFe wEde RAH UEZANE AAYse RezZ <A
AeH9, 10).

wetd, #dgFAH dojAE chitosane hypolipidemic, hypocholesterolemic
activity 7} QLem™(11, 12), dietary fiber(13)2 7}&3tet. £, FEFol &A3t
e EdExo=e AN, A4, dutoldad, IR T 84S %2
georni(ld), FFa ZAF A F&H FA¥d ESAde FPRxol=E AR
Q] naringin & &7 &8(15), hesperidin & BLASFEAA(16)E YEIUY, °lE&
F5Rg Byd o Bo] §HHA Adx BusHm dck(14). 28 x, IA
FastE e AAW B3R, FA9 AR, SH2HE FspAE, 3%
A et dutas, FRug 2 e33R 5 oS Agsy 289 9
FERE (YL Jddd7e B1d 9ANY FY F - FANTAANER T
&= AR, 2243, 39 5 gde 583U o8& Ao ol
9| free radical ¥§ R A JAd vAe FFF YEZAT 449 3
HAHY FFAAR) ofAANGe] i FHENXE HESG2A B d7E FY5}
At

¢

flo

o
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2. A4s 2 ¥

7} A= :

g, Ae ZANZY TP Tt FARE AGY we & A}
ga9on, A FiddEga FrE AFddA JArE Az F e %S
2% AHg3igch Ao AMEE A& EFAleola, Trichloroacetic acid(TCA),
Griess reagent (sulfanilic acid, naphthylamine)s& Sigma Chemical Co. (St.
Louis, MO)ollA T3t 3, 2-thiobarbituric acid(TBA)E Eastern Organic
Chemicals (Roochester, NY)oll A ¢ 3} 1t}

DAY &

@ Chitosan A= ,

FIdAZE No 5(18)9 WS dF FAH3e gt gaAAL A
% 50g ol 35% NaOHEZ 1:10(w/v)9] HI&Z o] 2AI1% F 60~70 T oA
wEketEA dd S AAF £ 1 ZAE BEE UBE FASd 43 F Ax
(50 C, 24hr)A AT gdy AxAlg4 IN HCIE L:15(w/v)e] vl &2 71384
3087 AL mutstas 32 AASRY 4 R A F,50TC 9 A=
Ao AzsPh A= Az 279 L10(w/v)Y ¥ EE ofHES Tt
st AR MAE FEF F AF39 }AEE FAs, BAl 0315% NaOCl
< 110(w/v)e HE&E Jhste A2oA 308 FRAF oF FA, 3 # A
ZANA Az 7)19E Nost Meyers(19)9] 2ol wel 71€e] 50% NaOH £
AL 1:10(w/v)e] HI&E 7}8le9 100 T oA 3083 mytstdEA JMEdd H F
A 2 A3 £ 50T 9 AxV)NA Axsd FEALR AE-EY

@® Sesamol A& L

Sesamol AZE ©(20)9] HHez A4 100g €& hexane &H 134
%%&3% 3, Whatman No. 1 22 o3& ¥, thA] 85% ethanolZ A®W F2&, o
#}3 & vacuum rotary evaporator® FZ3l3 F AR ARZ ALE-EH
o}
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® #EQE Az

283 Azxe FEAA 100g & ARl £AF £ air dry ovenoll A
80T, 3hr d2 ¥ 71F 8 EA71(A-EH7] KMF-360)2 vl#ste] 20~30
mesh 2 A& # &% 48394

U Ay

D+

T2 AZAE, A, AE2HAAZREH FEAYES AWy g 5
T Oe FE %2 Adsdd.

2) Thiobarbituric acid reactive substances(TBARS) &3

Thiobarbituric acid reactive substances(TBARS):= Buege®} Auste] 4y

2Dl w2t 33 AT 1ml & EFEC] AYW APYHE 37 T water bath
oA 1A < WS ALY ¥Ego] EuRula 50 ¢ dibutylhydroxytoluene
(BHT) 72% & A& 718t AsirgE XA, HSEFEL & 4L
o3 2ml TCA/TBA A %g 7teta dA] Ef & B B 152 7194
A 718 F AEA A7 F 2000xg 9 &£E2 1583 9AEE AA
A5 de F4Z(HITACHI UV-2001) 531nmolN 24&ga, FARE A&
Aol FFTE 7Hete e PHez FA{Ych TBARSEHE ml #HSER
&) WA ug malondialdehyde(MDA)E E A&} %t}

3) AAFTAT 53
ARE5L Blois(22)d H& Wit 23sQ 2 A& 2ml o 2x
10-4M DPPH 10ml & Y3 vortex 3 ¥ 308 F<¢ wx3% b8 517 nm oA
F2EE FAAY. AATAFTS 100-[(N2d779 EF=/F37179 F
P 5)x100]e.2 JEFUAT}.

4) Superoxide dismutase(SOD) fAMEA &3

SOD FAFEA &AL Marklund®}t Marklund®] ¥ (23)e] ujgt z} A& 0.2
ml o pH85 % BAF tris-HCl buffer(50 mM tris [hydroxymethyl] aminomethane
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+ 10mM EDTA) 3ml ¢ 7.2mM pyrogallol 02ml & 7}8t3a 25 T oA 10&
%X £ INHCl 1ml2 982 XA F 420nmolA F3=8 =33
o 100-[(A&H7179 FJ=/FH7M7FY F3E)X100]22 el

5) obANA 2ARE &F

olAMY 2AZE £HL Kato 5(24)9 WHSZ 1mM NaNO2 €9 2ml
o Z+ A& 1ml € 783, 0.1N HCI(pH1.2), 02M FL44 &35 (pH 3.0, pH
6.0)22 ZtZF pH12, 30, 6022 BAF oS g 8de Ry 10ml 2 3
At o] BAE 37 ToAA 1AL ¥hgAN F 7 vhgd Iml & Helod 2% =
Abg-ol 2ml 9} 30% ZAHEHo2 L3F Griess reagent(l % sulfanilic acid :
1% naphthylamine = 1 : 1) 04ml & 7}% F vortexdtd A4 1583
A F 520nm oA FFEE SAFAD. 2T £ Griess reagent A FHF
g 78l &As o, ofdad 2AFS 100-[(ANEA/TY F3=/FH7}
79 F3E)x100]e2 Yehid.

6) T AA
SAXNEE 44 Az A 351—_1’"*'}}_—'-_9_2}& vetliglen, 4+ 3o o
Fox HAFL EAEAE 3 F 0=005 ¥E94 Duncan’s multiple test
°ﬂ o2l A3

3.47% ¢ 1%

7L &

ARAE, 79, Azxd #AIFA2HH HFEAME F, chitosan, sesamol,
ascorbic acid 8] % 482 Table 2% #°] chitosan 11.6 %, sesamol 2.2 %,
ascorbic acid 28% & uYEtlilen, AZRAZHE chitosand "F%% Chung
5(25)9] Buot FALstAT. E£§, AALOZRE sesamol o FEL &5 A
A€ sesamol ©] oly2}, crude sesamol 15, HMAY 289 &L chitosan
ol 7H4 wA dehd.
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Table 1. Yield of extracts from waste resources

Ingredient Extract Yield(%)"
Chitosan 11.6
Sesamol 2.2
Ascorbic acid 2.8

l)Average of triplicate determinations.

Y. AHAatste njA e 9

AEe AdE F2 FVFY AL AFsto oyt olg WA} A
e} 540 gl FAtstAd o] Hold AR FAAsA 9 st FAHo] JFHL
At wetA, HZAY FEE ESAse FEAYEC TS AUt JdEAE
Qo8 7] Y3t oil emulsion AolA thZzF9 vl g AFH(Fig. 1), HET 0.3
MDA ppm 9] 1]3}4 chitosan 0.20 MDA ppm, sesamol 0.08 MDA ppm, & Z74
A 016 MDAppm &2 2 TBARS #& Jehyeod, a4 FFE F
sesamol F&Eo°] /b4 W& TBARS #& YERIATHP<0.05). o8& A&
Soliman %(26)9] oA Z749 ¥4 B, Kim#& Kim27)9 37 € EA
ut o gtE &8, Noreen 5(28)8] Ax® 23dA oA 343 &3 No 5(29)
o HXo AFHYA JIED A AAY ARAEES A4 AFde B
A A3t ol

™

o AAFAT

DPPH( e, e '-diphenyl- 8 -picrylhydrazyl)oll i3t #HA9Y F&2E9 AAFTH
& 2A% A, Fig. 29 o] chitosan 29.8%, sesamol 352%, =274 3
158 % 2 ey sesamol o AT Ao 7} 484

Lee 5(30)9] diethylether & &3 JAHA, FFoluA, BauwHe AT

€ %5.1%, 338%, 384% & Uehlo] XA 2287 sesamol $5 29
AZFelE e FAE B UEAAT Kang $GDE ARTA5e HAwge
2 57 A4dd g F90n Yo, ImM~6mM AteldlE R
of % adE A gRey, HEd AYE F hydroxj/benzoic acids 71-& 6l

o} A gallic acid, hydroxycinamic acidsol*l hydrocaffeic acid, flavonoids 7}&
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dlol A& (+)catechin #7 ¥& AAFAT L Hdehligen], A5 8
o]  Ao] ¥& & YNGR YTk

A OO O

N W

o

TBARS(mg MDA/L reaction mixture

Il

o

1 12 24 48
Storage time(hr)

[ CON —a— CH —e—SE = KTP|

Fig. 1. Effects of the extracts from waste resources
on lipid oxidation. CON: Control, CH: Chitosan, SE:
Sesamol, KTP: dry Korean tangrine peel. Values are
means of 4 replicates and those with different alphabet
letters are significantly different at P<0.05.

2. SOD #A1&84

Aol 43 FAF9 sl superoxide dismutases(SOD; superoxide
oxidoreductase EC 1.15.1.1)E A ¥d §2& &4 423 & Fustraz A
A7)E B0, + 2H — H0: + O2)& Evliste &aolv, SODI <3 4
A¥ HyO; & peroxidasel} catalased] &3t T @ EEAe ALEAZ A
ggrc) SODE E42EACM B9 Pt ¥4 2EAY FHA @& CwinSOD,
MnSOD 123 FeSOD §9 A7tA #F2 wrolrth(3e, 33). SODE °t4A
%} superoxide anion®] ¥4 dAANZE F e EF F, SOD FAHEAESS
Z73% A3 (Fig. 3,
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100

Electron donating ability(%

SE KTP
Waste resources

Fig. 2. Electron donating ability of the extracts
from waste resources. CON: Control, CH: Chitosan,
SE: Sesamol, KTP: dry Korean tangrine peel. Values
are means of 4 replicates and those with different
alphabet letters are significantly different at P<0.05.

AMA oz SOD FAHEACl 8% ooz Yeiwten, chitosan 51.3%,
sesamol 199%, 2283 84% & YEY chitosan®] 7t $-4 33 9H(P<0.05).
=3, &3 4G FUA Aad 62F 9 A4, A, ¥Ae SOD FALEA
< FR3% 43, #dde AT 197 AEF HAFAES 27, vtE, v,
A, Bz e #AT EReH, 84 APEFAAME ascorbic acid,
ascorbic acid-6-palmitate, glutathione(reduced)?} #4o] Ett3 &t} o)y
g ARE nFo] Kol HAE F ascorbic acid & FFo|l &L o] Fista
3}, SOD #AHEA 2 nitrite 2 A F80] S+ Aoz Aadr
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100

SOD-like ability(%

CH SE KTP
Waste resources

Fig. 3. Effects of the extracts from waste resources
on autoxidation of pyrogallol. CON: Control, CH:
Chitosan, SE: Sesamol, KTP: dry Korean tangrine peel
Values are means of 4 replicates and those with
different alphabet letters are significantly different at
P<0.05.

of, o}AAY A2AFZE

AAY F2E9 nitrite 2AFEE HEF7] A8 Z pHE nitrite 2 A
£ ZA3% AN(Fig. 4), pHY 4ol wel nitrite 2AFE] 24 Uege
o HAY 3558 pH129A chitosan 17.4%, sesamol 564 %, #3732
190% 2 el on sesamol ©] pH1.2 9 pH309d A 427 564 9%, 554 %<
e 2AFEE JEATE ol Lee 5(35)9] FAHA diethylether & & 3%
EuvA P& 5589 3% 683%, 682% Bogs woy, 4= 9 F$o
Rebg 289 olANY 2AFE 44%, 34% BohE & £3 & Yehy
Ak JEZAIY S AFEAQ ARG ofvle] A F e EAsn oz
oJ5g TN} Ae AFE FAA AHFHI}AES W YEZARY Y47t5A
€ ¢ 5o 222, AN 27450 $4E sesamol & o+ IAAH o}
ol EAF F e AAAEF R 7H3AEFS 4 AASREE Fo2H YE
ZARlo] o g ko] WS AU & & Aoz AlgE
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100

Nitrite scavenging ability(%

4]
' CH SE KTP
Waste resources

[01.2m3.0m6.0]

Fig. 4. Nitrite scavenging ability of the extracts
from waste resources. CON: Control, CH: Chitosan,
SE: Sesamol, KTP: dry Korean tangrine peel. Values
are means of 4 replicates and those with different
alphabet letters are significantly different at P<0.05.

4. 8 <

Aoz doAE ARE, #2AE, A% AEAN(FHA, vhs, X
a}, allspice, 3t42, 20zt 82, £9)71 free radical ¥H& L A4S oAl
of ] A& 93} nitrosamine FF FHH Y FYAAQ otA LA dd A
AR BHAFRE FEINAY. AARJDAZRE, I, FEEA)2FY 74
chitosan 11.6%, sesamol 2.2 9%, ascorbic acid 28% & &534d. HAYL
7o vt ¥& TBARS#E uetdio] 3itstge] AARZHJAS AAF A
=& chitosan 29.8%, sesamol 352%, #2733 158% = YEIY sesamol 9
Az F A5 71 78T, SOD FAEY S AvtH o2 SOD frAEA ol
8% olate 2 yElten, chitosan 51.3%, sesamol 199%, ZZHA 84% =
veby chitosanol 713 $48 . HAY &89 nitrite 2AZE pH12
oA chitosan 17.4 %, sesamol 56.4%, # &3 19.0% & YEI21, sesamol
o] pH12 9 pH3.0MA &2 564 %, 554 %9 ¥ 2AFEES Jehldd.
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A 6 A A7 SAE starter AL L AT F44F9

oot 28 59 A SAd AT AT
Studies on the isolation of lactic acid bacteria
from kimchi and its physico—chemical characteristics
to develop starter of fermented sausage

Abstract

The studies were carried out to develop a new starter for the production
of high quality fermented meat products. Three hundred strains of lactic acid
bacteria were isolated from kimchi, a korean traditional fermented vegetable
food. Ten strains selected from isolated lactic acid bacteria which depletion
of nitn'te was highest among three hundred strains. Nitrite depletion activity
of selected strains were determined in MRS broth containing 200xg/mé of
nitrite. Nitrite depletion ratio of selected strains showed over 95% on the
average after 48 hrs incubation at 32T and 37C. Selected strains showed
gram-positive, catalase negative, nitrate reduction negative, no COz production
from glucose. These strains showed growth at 200 ppm nitrite, 8% of NaCl
and antimicrobial activity against Listeria monocytogenes, Escherichia coli,
Salmonella typhimurium, Staphylococcus aureus. These strains identified as
Lactobacillus plantarum, L. brevis, L. lactis lactis, Pediococcus pentosaceus,
respectively.

1.4 8

dE SAZ ARA AT gutzdoz 95 EE E@8A starter2 93
AH4E 3 Qth(Bacus 5, 1981). A2 L WA AAAUA AT dE
A7 2 o] 43ty #4118 AAdsE Aou. Fit& pHE ¥ o Hold ot
3 HFFHE WA s dlZ S HANAN 247 s FHALY. 2Hdd =
Z el 9] Pediococcitt Lactobacillidl Micrococci® &¥# #F& o838tz o
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(Hammes$, 1994). SAF Az ALSHE ohdddd AAAL o8 F71d)
A §7HE AFEY MinA, A@F A, Clostridium botulinum® A& 34 5
o 5AE A%ty 4F H/NEEZ @] AHEHI oY (Bosch T, 1995 White,
1975) AT = ol F& AHASNA HE dF FHrI2Ho] A3}F o
MERZSEIZNES JYsto MEZRIENF §F 4F T5& doz ¥
ot 2H(Poter, 1975) @HA A Folu 27, 37 oluF9 wgstod A wot
23U HEZARE A48t Aoz Hasn YK Crosby &, 1976).

oM, S7F GAA AL EHE oFANE S dAY ¢F GAMEFY slge] AF
iy 2 S gAY EFL oby IR A g Ayolmz ALHE ¥
H23 ste Aol o AFE FAZ dFEHAG. 28y 1 d¥4Hdes Ao
ALgFe 29 AS vAERHoZ 8o HE AE 47 AYHM 7o
AL BF37] oy AF QAE dHfMe FEY 522 do} A9
oF gth(L, 1997). W F9 ZALdE 1990t X5H FPAHANA 2 AHEgol
TAHL Aok A= opFdETe] §F A AHLHL Y2 olAMUYEF
o 24 Hd 150ppm7tA] H7FStEE HLsn glou AAMZE 120ppm ©) 8t
o] ¥e ofo] AlEH 3 QltH(Cassens, 1995). WA SAE A =xA| Y$E12
T 24 oldgdel HAF AAFY Holdles ¥ HasAII A Y
2 B EC % ofAMNY Ele U A7t AZ JPHH Yk 9P Ed
o o ALY £l ZE ¥ ATE Youalt(1954)9 Yamanaka(1960)5 2.2
A olg2 AFAA olANAE HAANE F Ye 93 AFEL BudYh
%% Collins-Thompson## Dodds(1984)= #At#e] §FolA olAAde 24
o 433 7Aoo o5 Mo & Fato] AHHE Rl 7]
opEAEY B A FHE RoFL HAUZ BE FATFEO olAMNY
FEE EE F U E2E JMA0a SNt £ Speck(1979)L SA) F A
o} A A nitrosamine® HAFFOE 7] 938t Lactobacilig& A& AH
& A4 = AT Mt FAF AZA starter culture2 A&7 Y
Me IFE £33 otdddd AYBA AFE & gz wFHsA 2§
FH4 Ee YA vAEY FHE JAsE $YF ARG BEsol Hol
& oA 8 £ Ado] AlFsidn A wH(1996)0] & WERAEA
7t el AN e fFAFo2 HE AAXNE AZXF AT AFHE iHEy
a1 ey HANFAAN R fATY o4 A U@ AFE g o
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o g ARolg.

2 A82 @59 AFHIY FA2YEH 548 nPES £, Adsd &
AE AZA nitrited] AL FA}T AF Wol & Y nitrited] FE 4
e A & A& FATFE s LR SAF ARA starter2 A
9 o]87te e HES}AL

2. 45 ¢ ¥y

7b fAdd e e 2 A

A7 g 4yt 7HFA Az AXNE 38 0.02% sodium azideE 3§
#& MRS agarg AH83td 24 Alg 9 o 10254 £, ¥ 3002F& £
ston Eed F2 MRS agar slantell HF st 37ColA 2423 wiF £
4T BAFAA ALEE A

#2lg 5+ durham’s tubeE ¥ MRS brothE F#d ¥ 23 F47F
S A7 AF3A 37CAAM 2422 WFAA 7t2BY FFE HASHS ol h%
A AYLERAT S FHRAL 24X F9 FFY JFEE FBE
g olg3td =gt Yl FF F FPLAFATOEN HAo) FL
10083 & A3t Agol ALE3tTt.

U 28 fATY of2Adg 2AT &3

FAbdol 9% ALY 2A%9 FAL Doddst Collins-Thompson(1984)
o] Wo) we} AAEHAT. MRS broth 9méol 2mg/mée] nitrite slon. 1éE 3
7tate HFF=7F 200ug/me7t A ] BEF WX o] 244 wjFAI A
#A2 10048 FES 21T, 32T, 37TAM WM RN BAo=
NEE A FE olAAES FAFE £ FAT g3 o}ANE 2AFE
ot o} o] AAstd Jeldch.

27) AN FEF - UND AGTF olANY REF
2719 otAdgd BEd

obAMNY £2A%F (%) = 00
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1) Ak =4
olANY AFel AHER A% MEWHL Table 17 2t

Table 1. Reagent manufacturing method for determination of nitrite

content
Reagent Procedure
Dissolve, by heating on a water bath, 2g of sulfanilamide
| (NHzCéSOzNHz) in 800m¢ of cold water, filter, if necessary, and add
Color 100m¢ HC1 while stirring, dilute to 1000m¢ with distilled water
Isjzl\;ilizzmem Dissolve 0.1g of N-1-naphthylethylene diamine dihydrochloride

I (CicHNHCH2CH:NH; - 2HCl)in water, dilute to 100m¢ with distilled

water

III Dilute 445mé of hydrochloric acid to 1000m¢ with distilled water

Store the color development solution in Well-stoppered brown bottles, Kept in a
refrigerator for not longer than 1 week

2) J}E o}ANY Y
}AAR L Tto S(1979)9] Wgo) Wat Scheme 17 o] vl A Fsigch

f Sample and blank solution in 25mé of volumetric flasks |

<—| 1mf color development solution I I

<—le€ color development solution III J

<—l 1me color development solution II J

[ Leave for 5 min at room temperature in the dark J

B Make up to 25md ]

I Measure O.D. at 538 nm |

Scheme 1. Procedure for determination of nitrite.
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o] of ofA4dY Fxe 0D N AFHL U 2o

25
y =0.0113x - 0.111
2.0 A R? = 0.9894

0.D.(at 538nn

-0-5 T T T 1
0 50 100 150 200 250

Sodium nitrite (ppm)
Fig 1. Calibration curve for determination of sodium
nitrite.

o Ba §42e 43 2 ASNH 54 A

1) Catalase test(3Z, 1990)
MRS agar F @439 vebd colony$iol 3% H:0: £948 3~4%E4 713}

o Vx| HYRFFEN AU

2) GlucoseZ% € CO; A4 A8
232 Al § 0.004% Chlorophenol red ¥7} MRS 71ZulA|d] glucosed 3
2557 2% 95 Asbete] dwham BE Wol WENY ¥ FL W
BTN 797 WFste] CO, R Ao YIRS AXAT}

3) Nitrate reduction test(i, 1990)
Nitrate broth®}X(FF5 12l s} peptone 20g, disodium phosphate
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2g, dextrose 1g, potassium nitrate lg, agar lg, adjusted pH 7.1)9] Z#& A
Fate) 35T, 48A17 WFY F 08% sulfanilic acid $47} 05% « -naphthylamine
€4S Zt7 ¢ ey Jstd HZAME YeElU A positive, M9 W37} gled
negative® B33},

L&Y FATY WdAE &3

Y #ATE 37CTAAN 24N vigd wjFdS 49527t 4 4, 6, 8
10%2 S =& 2H¢ MRS broth¥i ol 242t 1%% HEFsto] 37TolA ujF3t
WA pH meter& o83 pHE ZA3 3 spectrophotometer& ©] &8t 600nmol]
A OD.& &A3s 4.

k)

b B2 fA7e] obAAY WA 23

@Z¥ MRS brotho]l HZ ¥ 200sg/mo] §EE NaNO; £4& ¥7}ato]
37TAIM 2442 WP g $AF 100/mES FEHS 7o HP=E
spectrophotometer& ©]£3t9 538nmdlA O.D.& =43 %}

vp e fAEY §aE54 £3

AN B2 FAFL Listeria monocytogenes scott A, Salmonella
typhimurium ATCC 14028, Escherichia coli ATCC 11775, Staphylococcus aureus
ATCC 29737& A8 dFZ A8-38t9 paper disc method(Vanderzant %, 1992)
2 clear zone ¥4 FF& ZASY FA3d.

A 29 FAEe 54

Ag #fAade] FHEH 54& dvidez YT FLEE API 50
CHL(BioMereux, France)& AH838t A&t FF9 FAH& A
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3494 92 u&

7b fAdTEe B2 2 opAAE &A% &3

Z} 7} oA g2 HANA MRS agar(0.02% sodium azide)E o] &3t F4F
& 3008 FE A F 4 5 YHAEE Yolry] 935t9 MRS brothell 3
F, 3TCAA 2473 w4 F FREE S8 3002F FAA 2=t F
& 1002FE ARt SAF AxA starter2 Y737 Hstd By Mg
€ 100859 oA 2ATE FAHHA ol FUYE £ATFo E 108FE A
wate] AlY FF 2 AS-s g

23 fFadel o ofANA £2AFE ZA387) Y48 MRS brotholl opA4
del HFSE7 200ppme] HES HVE F 21T, 32T, 37CAAAN TS
WgstdEA w2 o o}ANY AEFE FH3}AHTable 2, 3, 4. 4ze] WG
SEA 4N HF F AP FF BF 90%°l4e obFAY 2A%L Ug
HRew 10252 NE 4F T 7 &2 2A%5E Uehd N-2 259 3¢
W} 24413t & 217, 32T, 37CAA ZHz 91.72%, 99.12%, 98.93%<] o} Ay
2% S YA ©E N-17F9 3¢ 3712 4 25 EFoA oAt
d 2A%F] M ¥& Aoz ZAHUY. Al FF dEE 21TRY 32T
J7CAA g o olANE LA & ez FAFHY=H ol 21TR
th 30Col e ex7t f4atdo] AZsted o 4Py Y Aoz Buy
Ath 2197 HAIA ®2{ Lactobacillus plantarum=} L. sake?} 25T
A ek 39 Fo 77~91.7%, 30T, 35TCAAME= wlYg 2¢U 82.8~94%9 =2
2A%E YER ey FF mE Aole oy T2UFEF obAAYG 4A
o] ®olAE ez BIdNt. £ Dodds®t Thompson (1984)L & A} &l
A B FATTS FHAQ starterd] obAAY £2AFES AT A AF
ALE@ EE starterst £33 FAAF 68%7F 30ToA 24A3 o] IS o
59~93%9 2A%E YeEldttn Bug vl glo] ¥ AFPAHRg HAE A
& Yo mgdA 2 Ay AHEE FFT ofFAdgel AFE sMeAol
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Table 2. Depletion of nitrite by lactic acid bacteria isolated from
kimchi during incubation for 24 hrs at 21T

. _ (ng/me)
Strain No. Incubation time(hrs)

0 24
N1 200" 57.90
N-2 200 - 1656
N-3 | 200 32.20
N-4 200 29.11
N-5 200 31.07
N-6 200 3273
N-7 200 33.59
N-8 | 200 43.08
N-9 200 36.76
N-10 200 52.79

Table 3. Depletion of nitrite by lactic acid bacteria isolated from
kimchi during incubation for 24 hrs at 32T

(ug/me)
Incubation time(hrs
Strain No. 5 ) ”
N-1 ' 200 19.99
N-2 200 1.76
N-3 200 6.61
N-4 200 6.76
N-5 200 6.12
N-6 200 6.36
N-7 200 6.30
N-8 200 5.92
N-9 200 4.70
N-10 200 10.75
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Table 4. Depletion of nitrite by lactic acid bacteria isolated from
kimchi during incubation for 24 hrs at 37T
(pg/me)

Incubation time(hrs)

24
19.97
2.14
7.58
7.89
7.24
737
7.01
6.24
4,83
12.26

Strain No.

] (I e T
OO s W -

222 222 22
o 0o l

2888888888

2
A
=

Y. 29 4T 54 AA

g A f4de 54L& #2% A3 Table 59 2o F 8@ 109 F
o] fAd 2 F4LaFATFo R AMZAH gram FA S JEHUAS. =F
catalase® A3t Fov nitrate FYUZHo| QAL glucoseZHH CO& A4
&2 %tk AlY 107FE Aoz HAGE A9 3 435, 77 6T FE
EF5A. Fig 2 dEAHQ 772 94 F dvjZ3oz H#EE AL A
oz Jehd Aol £ Ay A3 F FATY] 542 LE SAFA AHEE
T starter2A419] 21 & 2E Aoz #YHUG

Fig 2. Microscopic picture of selected lactic acid
bacteria after gram staining.
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Table 5. Physiological and biochemical characteristics of lactic acid

bacteria isolated from kimchi

. . CO2 from Nitrate
Strain No. Shape  Gram stain . Catalase test
glucose  reduction test

N-1 rod + - — -
N-2 rod + - - —
N-3 cocci + - — -
N-4 cocci + - - -
N-5 cocci + - - -
N-6 cocci + - — -
N-7 cocci + - - —
N-8 rod + - - —
N-9 rod + - - —
N-10 cocci + - - —
+ ; positive, — ; negative.
. 2e FAFd ohaNyg Wy 23

e A7 & SAF AR A starter2A 9] o] & AL FES
A& obAAGA W NS ZAH3 ) 200ue/me7t F7HEY MRS brothol] &
g #FATE HFSHY 4N wiGFE F FF=e pH ¥IE Ygd Ag:
Table 6, 73 ). o}@dHel H7t=R 4& MRS brothg YzT2 do =
A A obAAYF AHIE AL 24N MY F 2T e =R o)
T UEUA gstth pHY F ol d279 fAE AFS B A4 AP E
olddge dFL Ue A2 AGHAY. "N BT faAFo] A E9
starter2 AH88 B¢ SAFT W] olAAPel o8 FATF AT A AN
o] sl e UYL UL Ao FLEHAUG. B YA R A7
(1992)7F Bugt W& A2AIA] RAZEOEZ AL + Y+ starters 100ppmAE
o ofAAde Aol Slojor e =Ad HFPd Aoz WU Wy &
AF AZE starter2A 9] o) fo] 753 Aog JFIHAL)
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Table 6. Effect of nitrite growth of lactic acid bacteria isolated from
kimchi in MRS broth for 24hrs at 37T

(O.D. at 600nm)
. : Incubation S ‘ L.
Strain No. . No nitrite - 200ppm nitrite
time(hrs) .

0 0.017 0.032
N-1

2 1.993 1.794

0 0.019 0.012
N2 24 2117 2011

0 0.019 - 0.014
N-3 2 1.995 1.751
Ned 0 0.018 0.023

24 1.991 1.669
NS 0 0015 0.014

2 2008 1.866

0 0011 0.010
N-6 24 2.104 1.967
N7 0 0.020 0.014

2 1.865 1823

0 0.021 0.018
N-8 24 1875 1.774

0 0.020 0.015
N-9 2 1.995 1.881

0 0018 0.014
N-10 2 1.877 1.693

2 2el fAE WY 53

LE SAFY starter® AHFHE AT ol ugel WHS sAck B B
ofvet nyxze LTl 83l ﬂwsMOk 3t (Bacus, 1984), 3(1992)7F B3
@ 6% AAeEAN 4] 7T AFE HENI] A% IR E
st B 4429 duie 4 6 8 10%9 NaCle] #7H€ MRS broth°ﬂ
HgE FAES HEFSA ﬁ}l%}s}?‘;ﬁ $¥=9 pHE ZR3% A Fde
Table 8, 99 e ule} e}
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Table 7. pH changes of lactic acid bacteria isolated from ktmcht in
MRS broth containing nitrite for 24 hrs at 37T

(O.D. at 600nm)
. Incubation L L
Strain No. . No nitrite 200ppm nitrite
time(hrs)

Nl 0 631 631

24 400 411
N-2 0 6.37 6.37

24 3.98 4.07

0 6.11 6.37
N-3 24 397 411

0 6.22 6.22

-4

N 24 4,10 4.10
NS 0 6.39 6.39

24 4.00 412
N-6 0 6.20 6.20

24 3.90 411
N7 0 657 657

24 3.86 4,00
Neg 0 6.4 6.4

24 4.10 418

0 6.13 6.13
N-9 24 420 403

0 6.38 6.38
N-10

24 4.18 4.10

239 Aol Yo 107F BF 8% NaCl F=o)M vlY 48713 Fol &
Ade 2o del did el mi¢ 2 Aoz FFHUD 10%9 NaCl 5
EdAE 102F 25 4BAL g FAE S Bolx sttt pHY 79l
t 6% FEANA 48R wF F d2TY4 FAS pHY #AE BYey 8%
59 Ffoe wgAtd wE pHl Z24AH7E dded N-2 #FE A
93 97 F EF pH 4 ol3tZ& FolA R Fsirh N-27F9 79 8%
FEoME #l¥ 48A2F F9] pH7t 3872 ZA o A A% Hold {4
T3l Aoz duyAUd

off
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Table 8. Growth of isolated lactic acid bacteria in MRS broth
containing various NaCl concentration for 48 hrs at 37T
( OD. at 600nm)

Strain Incubati '
ain  Incubation 0% 4% 6% 8% 10%

No. time(hrs)
0 0.050 0.050 0.050 0.050 0.050
N-1 24 1.891 1.644 1.327 0.086 0.051
48 1.878 1.679 1471 1.197 0.052
0 0.043 0.043 0.043 0.043 0.043
N-2 24 2.059 2.057 1.811 0.873 0.049
48 2.162 2.067 1.854 0.879 0.059
0 0.315 0315 0.315 0.315 0315
N-3 24 1.889 1738 1611 0.780 0.103
48 2.110 1.963 1.811 1.058 0.178
0 0.276 0.276 0.276 0.276 0.276
N-4 24 2.016 1.892 1.665 0.504 0.155
48 2.177 2.055 1.872 1.021 0.173
0 0.219 0.219 0.219 0219 0.219
N-5 24 2.023 1.878 1.681 0.720 0.140
48 2.162 2.061 1.881 0.994 0.158
0 0.032 0.032 0.032 0.032 0.032
N-6 24 2.024 1.894 1.688 0.728 0.163
48 2.172 2.053 1.866 1128 0.169
0 0.241 0.241 0.241 0.241 0.241
N-7 24 2.061 1.691 1.665 0.836 0.157
48 0.177 2.042 1.863 1.131 0.173
0 0.020 0.020 0.020 0.020 0.020
N-8 24 1.876 1.676 1.415 0.382 0.021
48 1.897 1.712 1.499 1.265 0.020
0 0.054 0.054 0.054 0.054 0.054
N-9 24 1.929 1.641 1.429 0.177 0.055
48 2.032 1724 1.495 1229 0.055
0 0.039 0.039 0.039 0.039 0.039
N-10 24 1794 1578 1.423 0.752 0.039
48 1.992 1.725 1.494 1.091 0.039
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Table 9. pH changes of isolated lactic acid bacteria in MRS broth

containing ‘vhrious NaCl concentration for 48 hrs at 37C

Strain  Incubation

i 0% 4% 6% . 8% 10%

No. time(hrs) .
0 6.36 6.36 6.36 6.36 6.36
N-1 24 419 401 412 592 6.02
48 4.10 4.02 401 4.07 6.00
0 6.34 6.34 6.34 6.34 6.34
N-2 24 3.79 359 3.69 5.85 593
48 3.83 3.53 3.51 3.87 5.84
0 6.15 6.15 6.15 6.15 6.15
N-3 24 395 3.78 3.72 457 5.91
48 3.89 3.74 3.70 415 5.81
0 6.16 6.16 6.16 6.16 6.16
N-4 24 391 372 3.70 5.11 5.72
48 391 3.72 3.69 4.39 5.65
0 6.21 6.21 6.21 6.21 6.21
N-5 24 365 3.60 361 467 5.76
48 3.89 371 3.69 4.38 5.67
0 6.20 6.20 6.20 6.20 6.20
N-6 24 3.89 371 3.70 482 5.77
48 3.88 3.72 3.66 4.25 5.62
0 6.15 6.15 615 615 6.15
N-7 24 3.97 4.41 375 465 5.75
48 3.62 3.62 3.65 4.20 5.63
0 6.41 6.41 6.41 6.41 6.41
N-8 24 405 3.96 401 5.47 597
48 4.26 4.03 4.04 412 6.02
0 6.41 6.41 6.41 6.41 6.41
N-9 24 402 403 420 5.78 6.00
48 412 403 3.99 410 5.97
0 6.40 6.40 6.40 6.40 6.40
N-10 24 4.01 3.79 3.86 472 5.88
48 3.94 3.73 3.75 4.18 5.82

o 2el gl BTHY A%

M

g fFAdel HYAA A& d# 3T EAE paper disc methodZ &3
Ll @34% Table 109] Yelbd ule} o} Ay 1075 25 Staph aureus$} E.
colid WM Bx Aolx ey clear zoned HAFHUL 53] N-2, N-3,
N-4, N-7, N-8, N-9, N-10 #F& 4259 294 nA2o A clear
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zoneSd FAAY. FAFE AAIA] W L monocytogenes, Staph aureus®]
ARE JAFGE. AT 239 2usEH A ZFolArH(Bartholomew 5,
1989; Haines %, 1973). % E. coli5 9 FIAEE 2AIAYY @& pHAA =
BE0] B7H53l7] Wl starter2 AR FAF o LE AAAY A
234 otrAo) AR B £ JAKGlass &, 1992 Roca %, 1989; Unlittiirk
=, 1991).

Table 10. Antimicrobial activity of lactic acid bacteria against various

pathogenic bacteria

Strain Listeria Salmonelia Staphylococcus ~ Escherichia
No. monocytogenes  typhimurium aureus coli
N-1 +w - +w +w
N-2 + + + +
N-3 + + | + +
N-4 + + + +
N-5 - - +w +
N-6 - - +w +w
N-7 + + + +
N-8 + + +- ) +
N-9 + . + + +

N-10 + + + +

+ ; clear zone

+w ; weak clear zone
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uh 2 FAde 54

A fAbd 108FE API S0CHL kit& ol83td 4L 4AANE Ax:
table 113 Z3 fFAt7e G WE 54L& Table 120] Yebd wke} 7} 10%F
o $AF F  Pediococcus pentosaceus?’t 502 M ®ol JEhg:
Lactobacillus plantarumo} 2%, L lactis lactis, L. brevis7} 2z} 124 A5
Ad. Yz 13¢FE F3°] s £E8E 10359 KT FoA o}
AME &A% HoAUHEA gl i@ WAdol Ax EF ofFAUAG ESA A
£ Ad%ol stedtn 53 A4 A5l Hold dFE HNdsn EJ o @
H AAA AZEA starter2A4 9 o] & Jt5AE HESHI] Y3 starter2A
Moz wol A3se] AME5E L plantarum® P. pentosaceus®l T3® &
FE A Agd #F= N-2, N-929 L plantarum3 N-2, N-3¢] P.
pentosaceus®] 4TF 2 Qo 2ol AP ALL3A)

Table 10. Identification of lactic acid bacteria isolated from kimchi

Identification Strain No.
Lactobacillus lactis lactis N-1
Lactobacillus plantarum ' N-2, N-9
Pediococcus pentosaceus N-3, N-4, N-5, N-6, N-7
Lactobacillus brevis N-10

* Impossible identification N-8
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Table 11. Morphological and physiological characteristics of lactic acid
bacteria isolated from kimchi

Carbohydrates N-1 N-2 N-3 N-4 N-5 N-6 N-7 N-8 N-9 N-10
Erythritol
D-Arabinose
L-Arabinose
Ribose
D-Xylose
Galactose
D-Glucose
D-Fructose
D-Mannose
L-Sorbose
Rhamnose
Dulcitol
Inositol
Mannitol -
Sorbitol -
aMethyl-D-mannoside -
N Acethyl glucosamine +
Amygdaline -
Arbutine
Esculine
Salicine
Cellobiose
Maltose
Melibiose
Saccharose
Trehalose
Inuline
Melezitose -
D-Raffinose -
Glycogene -
Xylitol -
B Gentiobiose +
D-Turanose -
D-Lyxose —
D-Tagatose -
D-Fucose —
L-Fucose — — - — — — = - — -
D-Arabitol - = — = - - — — - =
L-Aribitol — - - — - - — - - -
Gluconate + + - — — — — + + +
2 ceto-gluconate — - - — — - - - — -
5 ceto-gluconate — — — - — — — — — —

I 1+1+] !
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4. 8 9

2 AgLe ¢a %?ﬂ%"ﬂ AHE- 715 @ starter® Adstr] 943 {H=eo A
B4 FY HANZEH 5% FAADE B, AEso 2i3 SAF A A
starter24 °] 8715 A4S HESF A

1. ZF 7}ROA @2 HANA 30T F 9 FAFE Bdd JFo] 4%
1007 F& Awstdch 100839 ol2dd 2A%E 3% 10259
FAAEE Agstdo.

2. 102F9 2% WE oMY £A5E SAHY A3 wiF 4823 o] F
T otdAdel A AAHULY 53 21TERTE 32T 37CTAAY o}
AAG 2AF F& Aoz FHHNUGY.

3. starter241 9] ALE M S FESY] @ £ /ATy AEH 54 3
A A3 102F 25 AALERFATIHNL gram ¥4S JeERAA.
catalase test$} nitrate reduction test, glucose2 %€ 2] CO; AAutE =5
SALE Yewen AR A FF0] 67 F, (Tl 44FE EFHFHUG

4. ¥ FA4F EF 200ppm2 otdAF Aol de AeE YEen
dol A HHES £ 2F ZF 8% @ FTAAE &0l o]FoA
' Rz ZAHHAD.

5 ¥ #4TE L monocytogenes, E. coli, Sal. typhimurium, Staph
areusdl F=9] Aol Jou Y S Yelule Aoz FAHAD.

6. 3 HAaFe A AR L plantarum 27F, L lactis lactis 1T,
P. pentosaceus 53, L. brevis 1#F, UHz 1#FE FZo] B3
TFE Y.

_138_



10.

11.

12,

kil

e

. Bacus, J. N, 1984. Utilization of microorganisms in ‘meat processing.

Research Studies Press, LID.

. Bacus, J. N, W. L. Brown, 1981'. Use of microbial cultures, Meat products,

Food Technol., 35, 74, 83.

. Bartholomew, D. T. and Blumer, T. N., 1980. Inhibition of Staphylococcus

by lactic acid bacteria in country-style hams. J. Food Sci., 45, 420.

. Bosch, N, M. G. Mata, M. J. Penela and T. R. Calan, 1995. Determination of

nitrite levels in refrigerated and frozen spinach by ion chromatography. J.
Chromatog. A. 706, 221.

. Cassens, R. G.,-1995. Use of sodium nitrite in cured meats today. Food

Technol., 59(7), 72.

. Crosby, N. T. and R. Sawyer, 1976. N-nitrosamines ; A review of chemical

and biological properties and their estimation in foodstuffs. "Advances in
food research”(C. O Chichstered). J. Academic Pres, 21.

. Dodds, K. L. and D. L. Collins-Thompson, 1984. Incidence of nitrite-

depletion lactic acid bacteria in cured meats and in meat starter cultures.
J. Food Prot., 47, 7.

. Friend, B. A. and M. Shahani, 1984. Antitumor properties of lactobacilli

and dairy products fermented by lactobacilli. }J. Food Prot., 47(9), 717.

. Glass, K. A., J. M. Loeffelholz, J. P. Ford and M. P. Doyle. 1992. Fate of

Escherichia coli O157'H7 as affected by pH or sodium chloride and in
fenﬁented, dry sausage. Appl. Environ. Microbiol, 58, 2513.

Haines, W. C. and Harmon, L. G., 1973. Effects of selected lactic acid
bacteria on growth of Staphylococcus aureus and production of enterotoxin.
Appl. Microbiol. 25, 436.

Hammes, W. P. and H. J. Knaut, 1994. Starters in the processing of
meat products. Meat Sci., 36, 155.

Ito, Y., M. Yodoshi, J. . Tanaka and M. Iwaida, 1979. Comparison of

two methods and improvements for colorimetric determination of nitrite

- 139 -



13.

14.

15.

16.

17.

18.

19.

20.

2L

22.

23.

24.

in cod roe. J. Food Prot. 42, 715.
Poter, F. S, 1975. The toxicology of nitrate, nitrite and N-nitrosocompounds.
J. Sci. Food Agric., 26, 1761.
Roca, M. and I. Kalman. 1989. Antagonistic effect of some starter
cultures on Enterobacteriaceae(E. coli). Meat Sci. 25, 123.
Speck, M. L., 1979. Reduction of nitrite and nitrite in food by lactic acid
bacteria. 1st Biennial Marshall International cheese conference, Madison,
Wisconsin.
White, J. W., 1975. Relative significance of dietary sources of nitrate and
nitrite. J. Agric. Food Chem., 23, 202.
Yamanaka, T., A. Ota. and K. Okunuky, '1961. A nitrite reducing system
reconstructed with purified cytochrome components of Pseudomomas auroginosa,
Biochem. Biophys., Acta, 53, 294.
Youait, J. B, 1954. Identification of nitrite by spices of Achromobactor,
BF. MIRA. Res. Rep, No. 1891.
Unliitiirk, A. and F. Turantas, 1991. Fate of coliform in Turkish Soudjuk
during ripening and storage. J. Sci. Food Agric, 57, 399.
Vanderzant, C,, Ph D, D. F. Sjplittstoesser, D. F., Ph D. 1992. Compendium
of methods for the microbiological examination of foods. 3ed., American
Health Association.

nvF, 1990, BAE AAAE ZEotE vAES] Fe 2 FAA 1 ol &
Axdgn waree =g,
U-F, 1996 TEHFOEZRY 2@ 72 AT TERLAAY EA.
TEH TAE =
237, 1997. AA 9 (B)EARC] AAF FAT A% ol AUNA &A. Al
Fuista gistd HFETEH A =F.
HAF, 1992 Y71 ZR(FAHES o] 83 HE sausaged] AX). A E
7)<, 5(1), 49-53.

- 140 -






—————



H3F2xdx)

A 1A HEA FE2E9 F3UAFY 2

Z+E FAstA e Fsad v
Comparison of synergic effects of plant extracts
and various antioxidants on functional ability and
emulsion stability

Abstract

This study was carried out to investigate effects on processing characteristics
in case of addition of plant extracts and also reviewed synergic effects of
plant extracts and various antioxidants on antioxidant and antimicrobial
activities. The results are summerized as follows; The addition of plant
extracts did not change the stability of emulsion, which means there were a
little effects of plant extracts on processing characteristics, irrespective of
concentration of plant extracts. The antioxidant ability of plant extracts and
various antioxidants showed the most strong ability in ethanol extracts from
green tea and Schizandra chinensis. These values were very similar to
antioxdant of camnosine. Electron donating ability of ethanol extracts from
Pinus densiflora and Green tea were tend to be showed 84.4%, 74.9%,
respectively, in which showed more higher antioxdant ability than other
antioxidants. And also, The complex treatment between plant extracts and
various antioxidants were tended to be synergic effect in case of TBARS
value, however there did not show synergic effects on antimicrobial

activities on the basis of functional characteristics.
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1.4 &

gl 73 PP L4 A(salt-soluble protein)F F&A A
(water-soluble protein)e] FZ Fejstui(1), olsh ()& A& wdzde Ay
& #3sta §8 AFsE 7% ded, 2 FoA de4gwde 1] #
stEe] o matrix Al FE FFE 7AW, £4409AL Y4 =24
ARE 71%5¢ @z Bastych. Hansen(d), Swift $(4) 123 Helmersh
Saffle(5)= &4 HYAo] 2AIX F3ol lojA KI}AZA LS vy
FEAGNA(2LAHFERA)E F rlAe ZAA, 281 JErAL P
AFo KA HF NFSAFEY RE 7|54 71§ g v Yn
6), SLAFEYEEL F YN F FF9 ¢ 0~600%FEE ARG
(7). FlRA(50~55%)% AR(0~25%)2 FH ZLYFLUEEolH o549
71542 S8 d7E v dod, AR AN g AdF UniA 20~25%
TUAFERAE] Urz dLA43dNA RES AXse HF NI SAF
o 715AdE F2 BHsA gAT, ddFd weag slFgd FAdgE
27} AoH8-10). Hansen(3)2 AAAIZ, @A &, &3 &%, 7|5 7}
T 283 25 5& 73 4% 73 AR 4FE viX e FE 80l
B3t e E dFE QA FEFES )8 SAF ARA HIFEE
o] FEAAA YN ¥ S FESHL FEEY FUgAH ¢ dFAHS vl
AE34.

ool

2. 45 2 3y

7b A mZEA

FFAYUBYEZY FEx0d ©BE FARY L FIFAH S dotrr] Y35y
&4, Fa, Ax, ujAE (T, 39 AB@S(24hr FA)Z F28%.
o] FEELT AH3q FAAXE F BLE A FRH(01%, 03%)2 A=
o FAs}HA FEYHE AEHA
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W Y 53

ESAE AZA F32e A% 4% A SUASTH AHIHYL
£487) sl Meyer SN P8 FAse] AURAYE o435 AZ
3 BEe TRed F 29 3¢ WS 422 EAsAT

th HAEY sty £F

AQE d%9 g 22 A82AA Fe¥’o]& £ - OH(hydroxyl
radical)®l W& binding &3 E TBARS(12)¢} deoxyribose® &Rl Z+F 3
AsiAsh R8¢ ¥ L5 3, DPPHY dg AA3A5(13)e Hlmsdh

% HEES ¥F 84 53

HAEY g5 2 . dgE FEEo| ¥YA v E(Bacillus subtilis KCTC
1021, Escherichia coli ATCC ;1775, Staphylococcus aureus ATCC 19737,
Listeria monocytogenes Scott A Salmonella typhymurium ATCC 14028)9] A3
&Ko mlxE oA &I} paper disc method(14)E o] 838 clear zoned| A4
7 & #AsAY. Clear zoned A4st= HAE FEES tryptic soy broth
A 01% H7tste] HYAG nAES HFT F 37CoAA 24X ujFsAA o
z79 QAFTE v LA

ol A5 H7bel o FAES A # 7YY &FF

A}% A (carnosin, ascorbate, gluthathion, tyrosine, vitamine C, vitamine E)#
Fhol o3 A ZHL JAEY I, FASIEY FAA 40 #ld
AAES 43 %A TBARSE F3sg o, 784 H94 vYEd
)3t paper disc method& ©183t9 &A%

AAE F2EEC FILAYA vAE 9% L A ZJE Table 1, 29
YetiAdd. A% 39 Hl%°l ST E Ud3E fEE T + e 2
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Z 2 o 71dd AS v go] HAZFZEL AsSodE Y279 HaY AS
H &S et olRAe Q3289 HJlFo] 03% S5 HJlHoE &
AEe 7AFHPNe %L PR FeogE RAE YEE ok zu,
F289 57} 01%9A4 03%2 Z71ete] wal 7tdssd §8 FFYE o
2 ZastE AU 2 dse iUt 28y, ALF 2229 f5AHA
o MlAE 9¥E /AT vlsE AFS YRS o, enRe Q4
NEe F229 A% e O HIAFEE AZ HEH HT ©e AFL
Uehlz ik ol AL 2mAst e HAZE 20 & SR A 9
$¢ 1A sl5Aol A= Ao AlmdY.

Table 1. Effect of emulsion stability before heating depending on plant
extracts by the method of centrifugation

Weight ratio of each layer(%)

Sample Conc.(%)

A B
CON 68.7 313
Pw 03 1 oy
PE 03 o6 04
oW 03 a1 513
Ge 03 104 296
LW 03 cac 314
Le 03 100 00
sw 03 . 06
S 03 157 243

CON: Control, PW: Hot water extract of Pinus densiflora, PE: Ethanol
extract of Pinus densiflora, GW: Hot water extract of Green tea, Ethanol
extract of Green tea, LW: Hot water extract of Lithospermum erythrorhizon,
LE: Ethanol extract of Lithospermum erythrorhizon, SW: Hot water extract
of Schizandra chinensis, SE: Ethanol extract of Schizandra chinensis.

A: Unseparated emulsion phase, B: Separated water phase
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Table 2. Effect of emulsion stability after heating depending on plant
extracts addition by method of centrifugation

Weight ratio of each layer(%)

Sample Conc.(%) A B
CON 68.0 320
PW 03 po o
PE 03 G 316
6w 03 60 340
GE 03 o 208
LW 03 o e
LE 03 by 00
sw 03 a2 i
SE 03 610 0

CON: Control, PW: Hot water extract of Pinus densiflora, PE: Ethanol
extract of Pinus densiflora, GW: Hot water extract of Green tea, Ethanol
extract of Green tea, LW. Hot water extract of Lithospe;mufn erythrorhizon,
LE: Ethanol extract of Lithospermum erythrorhizon, SW: Hot water extract
of Schizandra chinensis, SE: Ethanol extract of Schizandra chinensis.

A: Unseparated emulsion phase + Gel phase, B: Separated water phase

U, AAE9] iy vjm

8% 42 Fe*'ol2# - OH(Hydroxyl radical)e]l tig & 259 343}
Ha oln AHA Ave 4F FAAstAee 4absty vlaEe Table 37 2o
Fe*' ol2d @ 2z #2883 FAsAE dET 269MDAppmol H3A
glutathione$ A9 g RE AHgFoA @& TBARS#HE e =& iron
binding &3¢ 433 & Ut sxo wE st 4L = F
7tgtell w2} iron binding F¥°] F7l8A Y B, FE8 03% sxAAME =
ape} QujAte] ogbe F&%E°] 0.13MDAppm &2 73 ¥ TBARS#S U
guiien ol #4kEA|Q camosine?l 0.10 MDA ppm 3 #AHE &S JE
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Wtk Hydroxyl radical 2% t&2F 047MDAppm o) Hl8le 2& 8
0.1% XX+ hydroxyl radical £3%o°] uln] o 03% FE2E ¥
N E dxFo Hstdq Rz EFFEES A FEE EF 4% o439
hydroxyl radical £3 %8& YAt £3, 45 F28 Bode due F
280 ¥ ¥IEAHAE Jepld e, 529 dEg FFEL 0.13MDA ppm
o2 g FasiAd Hox e TBARSZE Yehidrh o8 @ hydroxyl
radicalel s} & of AW AR 3] deoxyribosest HolF WHeg &
A% A3} Table 49 9] 01% ¥ EA = hydroxyl radical X3 &7} Vel
Uzl ggteny, 03% FEE Table 13 A% Z3%E el Eﬂ,
Deoxyribose Aol E Fxt9 @& F&Eo| /M ¥ & Uehlio =i
2] hydroxyl radical E£3 o] vitamin C, vitamin E, camosine, tyrosine, glutathione
7 2e FisA 2o 438 AFsn A

FZE5Y AATATL Table 59 Zo| F=7t F71¢d @ i &
4 & JYeddey, &8 25 F&8ud BAGC) 47% )4 2 &4
< Yl deE FEEL EFFEE B0 AAT AT A4 JdERS
W, 53 01%9 €49F i @S FEEL A7 844%, T49% 2 4F J4
SFARGE £& GHYEE YehAG. °]& Kang 5(15)9 £9 55288
70 % acetone F&ES HAFA5o] 809%, 826% 2 BIuY #I FASAL
™, Lee 5(16)8] diethylether 2 &3 dFol¥Ho] 338%, EIHA 384%
o AAFAE Bos L 848 YU og@ AT AL oxidative
free radical® 9] WA 7I1E F ALoZ oinxit EXANE, BHA, ZHE
2% A8 7R #ds EZ distd §4d3 549 FoF 8ol HUH1T,
18).
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Table 3. The comparison of antioxidative ability of hot water and
ethanol extracts with various antioxidants depending on concentration

(0.1%, 0.3%) in oil emulsion

s i Conc. Prooxidants
AP (96) Fe*' - oH
————— TBARS(mg MDA/L reaction mixture)---=--

CON 2.69+0.072 0.47£0.059
PW 0.1 0.61%0.027 052%0.017
0.3 0.48+0.006 0.28%0.017

PE 0.1 0.36=0.029 0.31£0.005
0.3 0.20%0.013 0.28+0.009

oW 0.1 0.26%0.008 0.36+0.066
0.3 0.15+0.012 0.20%0.014

GE 0.1 0.17%0.007 0.21+0.005
0.3 0.13%0.002 0.13%0.006

LW 0.1 2.35+0.124 0.66£0.023
0.3 0.93%0.019 0.57%0.009

LE 0.1 0.66%0.010 1.03+0.014
0.3 0.30%0.015 0.33%0.023

SW 0.1 - 1.75£0.031 0.43+0.014
0.3 057+0.023 0.34%0.005

SE 0.1 0.81£0.101 0.50%0.005
0.3 0.13£0.085 0.29+0.009

Vitamin ¢ 0L 222+0211 2.72%0.138
0.3 0.76%+0.087 0.73%0.025

L 0.1 1.77£0.015 0.300.040
Vitamin E 1.18£0.061 0250014
Camosine 01 0.30£0.034 0.39+0.034
0.3 0.10%0.005 0.19%0.016

Tyrosine 0.1 0.26%0.002 0.18%0.027
0.3 0.07£0.008 0.16+0.006

Glutathione  ©-L 5.67+0.221 0.87%0.057
0.3 553+ 0.059 0.98+0.016

CON: Contrél, PW: Hot water extract of Pinus densiflora, PE: Ethanol
extract of Pinus densiflora, GW: Hot water' extract of Green tea, Ethanol

extract of Green tea, LW: Hot water extract of Lithospermum erythrorhizon,
LE: Ethanol extract of Lithospermum erythrorhizon, SW: Hot water extract

of Schizandra chinensis, SE: Ethanol extract of Schizandra chinensis.
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Table 4. The comparison of antioxidative ability of plant extracts with
various antioxidants reacted with hydroxyl radical depending on concentration
(0.1%, 0.3%) in deoxyribose

Conc.
Sample ((;:;: o Hydroxyl radical
----- TBARS(mg MDA/L reaction mixture)-----

CON 12240073

01 T 143%01%

PW 03 1.38+0.138

- 0.1 1.34%0.089

03 0.32+0.013

01 151%0.107

GW 03 1.21+0.030

0.1 1.26%0.105

GE 03 0.23+0.033

0.1 2.20£0.153

Lw 03 0.88+0.086

01 21220111

LE 03 0,560,082

0.1 153%0.127

SW 03 0.64+0.109

- 0.1 1.47% 0,092

03 0.31%0.116

. 0.1 1.33%0.019

Vitamin C 5 0.88 0,002

. 0.1 1.1350.044

Vitamin . 4 0.39+0.089

Carros 0.1 075+0.116

arnosine 0.3 0.42%0.077

Tvrosine 0.1 | 1.07%0.047

y 0.3 0.56+0.006

. 0.1 0.90+0.031

Glutathione 5 0.45+0.026

CON: Control, PW: Hot water extract of Pinus densiflora, PE: Ethanol
extract of Pinus densiflora, GW: Hot water extract of Green tea, Ethanol
extract of Green tea, LW: Hot water. extract of Lithospermum erythrorhizon,
LE: Ethanol extract of Lithospermum erythrorhizon, SW: Hot water extract
of Schizandra chinensis, SE: Ethanol extract of Schizandra chinensis.
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Table 5. The comparison of electron donating ability of plant extracts
with various antioxidants depending on concentration (0.1%, 0.3%)

Conc. . 1
Sample %) Electron donating ability(%6)
(]

0.1 ‘ 548+227
PW 0.3 588+1.08
0.1 84.1+0.12
PE 03 85.7+0.82
0.1 53.9+2.08
GW 03 5541245
0.1 95.3+0.20
GE 0.3 96.9+0.90
0.1 4731517
LW 03 50.4+0.99
0.1 895+221
LE 03 89.9+1.28
0.1 50.3+1.86
Sw 0.3 54.0+3.23
o1 TITELTT
SE 03 . 80.7+341
. 0.1 64.1+2.48
Vitamin C 03 71.3*+1.43
. 0.1 81+1.79
Vitamin E 0.3 195+1.68
c _ 01 483+1.55
arnosine 03 55.4+251
T . 0.1 29+201
yrosine 03 13.1+1.49
' 01 609+1.24
Glutathione 03 65.3+257

CON: Control, PW: Hot water extract of Pinus densiflora, PE: Ethanol
extract of Pinus densiflora, GW: Hot water extract of Green tea, Ethanol
extract of Green tea, LW: Hot water extract of Lithospermum erythrorhizon,
LE: Ethanol extract of Lithospermum erythrorhizon, SW: Hot water extract
of Schizandra chinensis, SE: Ethanol extract of Schizandra chinensis.
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o AdEY T EA

ALY d 2 g FEE0 HUA UAEY A vAe 4FE
paper disc method® &A% Z3+= Table 60 VeEld vle} 2oh, AHF 14
B d FEE EF YA vAEd U3 7L Jehix] ggtoy A
AEZ9 Jdeg FEFEL AY YAAH FF 25 di&§ FFYHE JEAG
getA JAE dEE FE3E9 HYA S ozt FFHASAHES 98 A7
8 248 AE Table 79 vehd vhsh 2ok 4YY WAE 2F P4
n g g3ty FFAE JYEHNL 53] Ax dEE FEFELS WY 2443
% 10' CFU/mIZ Yehy HAE FoAM 713 Hold 4L Yehlir. of
v ZAxY dgE FEEo AF R vAEL HFE 4UAT ds I
Fg veldgdE 8 5199 2ue AT 9z dEgs FE2E A
Hjok 24X ¥ RE YA o diste 10' CFU/ml~10° CFU/mIE ey
Aok o (2009 Had @ad uie RE HAAH T ddty Fadol #H
otz ¥E 3 v o 2y FA & FEEY FLoE AFTF
g zole UMYy wigF 7] FFE WY UATAE Jelo] WA v
AE AAE dAFdeE Aoz #GHNUY. £97 HA FEE9 AS 27
A, Az FgAdHGE ooy #HYAd UAEY AF dATE HYH.
%9 g FEEL Vibriod IS YEld tde dFE 2ECDHI Y
of & Add FAE FFE BYh

Table 6. Antimicrobial activities of plant extracts against pathogenic
microorganism

. sc’ LE PD GT
Strain No.
water ethanol water ethanol water ethanol water ethanol
Bacillus subtilis KCTC 1021 - 4+ - + - + - +
Escherichia coli ATCC 11775, - + -  + - + -+
St !
aphylococcus aureus B + B + _ 4 B 4
ATCC 19737
Li .
iSteria monocytogenes _ + _ + _ + _ +
Scott A
Salmonella typhimurium
- + - + - o+ - 4+
ATCC 14028

*SC ; Schizandra chinensis, LE ; Lithospermum erythrorhizon, PD ; Pinus
densiflora, GT ; Green tea "+ ; positive, — ; negative
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Table 7. Viable cell of pathogenic microorganism in tryptic soy broth
containing plant ethanol extracts incubation for 24 hours
(log No. CFU/ml)

Incubation

Pathogens time control SC LE PD GT
(hrs)

0 4.19 4.49 413 3.00 402
B. sub ' 12 8.55 3.85 1.59 3.19 2.86
24 8.32 198 ° 124 331 2.37
0 5.38 512 5.09 5.16 531
E. coli 12 9.01 453 257 373 501
24 9.08 3.28 1.38 3.35 456
0 5.44 479 4.26 460 5.49
Staphy. aureus 12 8.78 .7.08 1.38 2.49 517
24 8.85 3.23 1.11 1.11 5.14
L 0 5.26 492 4.03 499 490
. 12 8.90 359 1.49 2.42 447
monocytogenes 24 8.79 3.27 1.46 1.60 4.03
Sal. 0 5.96 5.01 5.38 5.61 5.74
. . 12 9.28 497 3.65 254 5.04
typhimurium 24 994 265 166 159 503

g, 243 FitsiA e} 3AsE vw

gto] AYPA iAol ¢4 €9 2 B3 FEEAY 71E9 5
A (Vitamin C, Vitamin E, Camosine, Tyrosine, Glutathione)¢tel 45 #&S&
gtoluy] 9)ste] TBARSE 4@ A%E th&% 2rh Table 8 vpebd v
o} zto] A3tEAA Q) Fe¥'o] ¢} W@ binding 58 WET 269 MDA ppm
o] H]3te] Glutathioneg A& ZE HAE HFojAq & TBARS#S o
B £§, FAsA @5 AT Hoh JAdFEES BEF A7 A
Hoz v TBARS%ks Uetlo] Fe*oldl d§ Fasze Asiants o
E Ao Ugyt oRE %o AYdA HIAFF IAFEEY Fe¥'ol
o] e binding Eol 7|AskE Rez BYATh ey, hydroxyl radicaldl
& 4% gasAe s AfE HESY) %9 TBARS#S SA4E 2
3 AWAH OS2 hydroxyl radicalel W 43t AFHE Ao vdeEhdA Fqch
23]8, Vitamin C8| %€ 2@ A}FA 485 3= A2 YEWH. °
A& Vitamin C9 s @& 333 28 o 48 Jetd Aoz 355
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o oty A AEJ &7dn. IY, FAFEES EFAAA ¢
sty FSEFE 2T HEo D@ Aoz yerde wet hydroxyl
radicaldll ti¥ Z+F FAsAC FAAF2E BEHAFHE Ye A2 YR

Table 8. The comparison of antioxidative ability of hot water and
ethanol extracts added various antioxidants on ferrous iron and
hydroxyl radical in oil emulsion

Prooxidant
Sample F& TOH
CON 2.69£0.072 0.47 +£0.059
Vitamin C 2220211 2.72+0.138
+PW 0.35%£0.045 2.58%0.018
+PE 1.34+0.173 2.34+0.015
+GW 0.71£0.022 2.47+0.022
+GE 0.06£0.020 2.28+0.016
* Vitamin E 1.77£0.015 0.30+0.040
+PW 0.46 +0.066 0.34%0.019 .
+PE 0.46£0.050 0.28+0.005
+GW 0.37£0.021 0.34+0.008
+GE 0.35+0.010 0.28+0.014
Carmnosine 0.30+0.034 0.39£0.034
+PW 0.31£0.072 0.27+0.007
+PE 0.260.009 0.26£0.010
+GW 0.57%£0.021 0.33%£0.015
+GE 0.28+0.024 0.27+0.012
Tyrosine 0.26%0.002 0.181+0.027
+PW 0.29+0.022 0.18+0.027
+PE 0.28+0.006 0.23%0.011
+GW 0.32%0.018 0.23%0.012
+GE 0.30+0.013 0.28+0.005
Glutathione 5.6710.221 0.87+0.057
+PW 0.25£0.011 0.45%0.024
+PE 0.98+0.112 0.35%0.004
+GW 0.25£0.013 0.39+0.025
+GE 0.18£0.009 0.351+0.025

CON: Control, PW: Hot water extract of Pinus densiflora, PE: Ethanol
extract of Pinus densiflora, GW: Hot water extract of Green tea, Ethanol
extract of Green tea
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of, A5A HAsle) o HAZ FFRA 4

AAE 2220 o8 FFYAHo) BAY PYA w0 P A45A A
Zbol WE FFYAY FSEAHE FAES Ystd FFTAo) AJY HAE
ethanol &€& 45AE 03% #7184 clear zone B4 FF& ZHsA Y
Ebd ZIE table 9914 R uhsh 2ok 4y FAETH AeA ERE 4Y
T R5A clear zoneol AU 23y HAE &S FFE A7 3
FAE NHMNEZ AEAd o8 vehg Fae obd Aoz BaFAt gt
Aol 9% AAE olge 2329 7Y F5A4L gla HIAE A
G A5A 4T FAE = AoZ BYHUG

Table 9. Antimicrobial activities of plant extracts added various
antioxidant against pathogenic microorganism

Strain No. sc* LE
Antioxidants™ I 0 miIv v I I miIvy
Bacillus subtilis KCTC 1021 + + + + + + + + + +
Escherichia coli ATCC 11775, + + + + + + + + + +
Staphylococcus aureus

+ + + + + + + + + +
ATCC 19737
Listeria monocytogenes

+ + + 4+ + + + + + +
Scott A
Salmonella typhimurium

+ + + + + 4+ + + + o+
ATCC 14028

Strain No. PD g GT
Antioxidants I 0 mIv v I 0 mIv Vv
Bacillus subtilis KCTC 1021 + + + + + 4w twtwtw tw
Escherichia coli ATCC 11775, + + + + 4+ +wtwtwtw tw
Staphylococcus aureus + 4 4wttt
ATCC 19737 W T W
Listeria monocytogenes

+ + + + 4+ +wtwtw tw tw
Scott A
Salmonella typhymurium

+ 4+ + + 4 twtwtwtw+
ATCC 14028 worwow W

*SC ; Schizandra chinensis, LE ; Lithospermum erythrorhizon, PD ; Pinus
densiflora, GT ; Green tea ~'1 ; Vitamin C, II ; Vitamin E, Il ; carnosine,
IV ; tyrosine, V ; glutathione
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SAE Add A A7
Studies on developments of functional meat products
using plant extracts from pine needle and green
tea

Abstract

The natural sources extracted from green tea and pine needle were
utilized to investigate the effects of extracts on free radical reaction, lipid
oxidation and nitrite scavenging ability. The purpose of these research is to
develop functional sausage using plant extracts from green. tea and pine
needle. The degree of lipid oxidation is very sensitive to kinds of oil
emulsion reacted with iron sources and oxygen species. The results revealed
the highest TBARS value in case of fish oil was used in oil emulsion.
Thus, fish oil was used to investigate antioxidant ability of plant extracts
from green tea and pine needle. The antioxidants of extracts from green tea
and pine needle were different depending on concentration of extracts, which
were a lower TBARS value in 0.3% extracts concentration, compared to
0.196 extracts concentration. And also, the binding ability on iron sources
was superior in hot water extracts, but oxygen scavenging ability was the
lowest TBARS values in ethanol extracts. The important factor of lipid
oxidation were Fe?' ion and active oxygen, in which were bound by plant
extracts except GSH in case of Fe* ion and Cu® ion were existed.
However, the hydroxyl radical scavenging ability of extracts were lowed,
compared to extracts reacted with Fe?' ion and hemoglobin. The hydroxyl
radical scavenging ability of green tea and pine needle extracts had a little
low TBARS value in 0.1% and 0.3% extracts concentration in deoxyribose.
The ethanol extracts of pine needle were higher than those of hot water
extracts on the basis of Fe®' ion content. The ascorbic acid content of green
tea showed 14.3mg/100g in hot water extracts and 16.7mg/100g in ethanol
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extracts. Electron donating ability of extracts showed difference depending
on extracts concentration, which were higher in ethanol extracts than those
of hot water extracts. The nitrite scavenging effects were tended to be
different depending on pH value, however they were decreased overall as pH
value was increased. Especially, the nitrite scavenging ability of 0.3%
extracts from green tea and pine needle were the most effective in pH 1.2
and pH 3.0, which were showed 95% nitrite scavenging ability. The
functional sausage was prepared to carried out to investigate functional and
storage characteristics through effective extracts. This products were stored
at different temperature. The changes of pH were tended to be a little
ranged from pH 6.07 to pH 635 in control. At the same time, the pH
changes treated with plant extracts showed the same tendency as control.
The treatments using natural extracts revealed a little low TBARS value
during storage at 10°C. But, they were not significantly different(P>0.05).
The nitrite scavenging ability of extracts from pine needle were higher
than green tea extracts, irrespective of storage temperature. As storage time
goes by, the nitrite contents of sausage product gradually were a little more
decreased during storage at 30 C than those of storage at 10 C. The VBN
content was tended to be increased as storage time goes by, irrespective of
storage temperature. The changes of VBN contents were rapidly more
increased during storage at 30 C than those of storage at 10 C. The
treatments using plant extracts revealed a little low VBN content, compared
to control during storage. The total bacteria was tended to be increased as
storage time goes by, irrespective of storage temperature. The changes of
total bacteria were more increased to 22x10'~32x10° CFU/g during
storage at 30 C than 2.2x10'~3.3%10° CFU/g in case of storage at 10 T.
The treatments using plant extracts revealed an antimicrobial activity until
storage at 3 days, compared to control. The lightness of sausage color
gradually were a little more decreased during storage at 30 C than those of
storage at 10 T. Overall, the lightness of sausage color treated with pine

needle extracts were a more bright than those of control. However, the

_160_



redness of sausage color treated w1th pine needle and green tea showed the
most lowest red color, compared to control.

Sensory test suggested that the changes of sausage color, flavor, texture
and taste were tended to be decreased gradually. Especially, sensory score
were rapidly decreased for 20 days storage at 30C. However, the sensory
scores of sausage color gradually were a little more decreased during
storage at 30 T than those of stored at 10 TC.

In conclusion, these research suggested that pine needle and green tea
were the most effective plant extracts on the basis of the functional
properties (antioxidants and nitrite scavenging ability). At the same time,
sausage prepared from pine needle extract was the most effective natural

resources on the basis of the functional and physico-chemical properties.

1.4 &

AZole ATHopN HAE oA FAMA WYL P2 EE: F
g8 £ Jde A9 B2 ojfd TH AT/ AYF #Hel Ha U
(1-4). A9 Aarseld & §= gRo] o= AspYAA/E ZE FFY #7A
Fol e AsptA axE YA R3d. F 5F 220 A Aspu
¢ E¥ radical ¥+g ANte] AA NFAH L JAFAE EIe AL oy
u, &AL el FF, radical source ¥ ¥HE-7]Zel wE 3PS JAG + 3
= 43 Ede 477 983t

29 Asle] 9§ AW E free radical chain reaction o 9@ A-F4tst W
237 lipoxygenase $° 9% AAH 3z BEoA dFFAiA(singlet
oxygen)7} E¥ 32 uats whg-3sted PAJE nonconjugated diene 3H3HE] ¢
Az FES £ UAGG). P, AL4X 0 dig G 72 F76),
EX(6), 718, oA#@®), dF/), BAF(9), +x(10) 5 BT 77 2
Pxjo] gtow, el Adsptzidl AMEEHE dASAZE Fistdo]l ZExn
7tAo] APE butyl hydroxy anisol ©]1} butyl hydroxy toluene 5o U2},
QAo vl FAgo] Z7] W&o Ago] A Jrk(1l). wetA, st
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o] £3 B o ¢AY FASAE Mtz s A7/ Fws WEgHo
S (12).

B, §79 A U d7EE A A& Te] ¥ v e AAZA
AAzA, 354 ZuA, B2EYG, 25 2 FA Fo] dFHL JUTHII). &
8, 2&d EAsts ML ZENE I EAYd D} AFude F4S &
oz AYAstE Zt&gAAG T gAA U4, 15). Lie 5(16)L L
S22 4 AsFv JF e VKN FE=AIGL A3, Green T(17)
> 718 Fol 43t v F2nle] WAHYE Aol EXs xito]l 44
¥H-$-3} =6, non-heme iron & @2 AP (F)Y o Bt FHF A5t
A4E ¥ At Lewis 5(18)% Kunsman $(19)2 3 33 E9 A&
22E BEXALA vt dojyoz e HER EAYY o F3sA
I, g E2 B &R EAY A foe AYAE FAVIRGE 238 oA
gk s

Keller (2002 §#9 AAAELF AANZL EX3A Y9 gao] Fol W
stel 7} WASTEL SHY T, Younathan SEDE 79 Ax Aol FAA2
Bo} 84 Mg sty std¥ o AHFHE A §AY. Igene F(22)2
A%E 7198 9 warmed-over flavour(WOF)& 4ol F29x4E= Ax3A
o]H, triglycerides= UA A w&3R[E wolgt WOF Aol #o3tn TBA
7t} @#5 WL Atold] A@@AYt vty Rudgd. 183, Zipser 5(23)
< TBA#ol 33 E7tH A ete JadA7t 2dn Q) Igene &
(22)2 7t 93 myoglobinol A "o} A U3t nonheme irono] AH&E & A
A9 dRem Sato 5(24)2 7FEA e & A E myglobin®th nonheme iron
o] A8& #AANYT Yl nonheme ironF Fe’'o] F¥'rrl @40 =
O 3Ach Wills(25)= nonheme irono] 9§ Ag& & pHel 7izsld A
Ad4E o E%2™, myogolbine pHol ol& P2 A9 wxz gotrizn 3t
At

Younathan &(26)2 /& 71942 & o myoglobino] Z&EE 523 A)
Q1 ferric hemochromogen 2.2 v}t 392w, Liu $(27)€ myglobin o
A AgFo= JAdgdAAM B don 39T Green 5(28)2 7t 9
3] myglobino] WA= Hol23 E¥#Adtale] A w5 =6 myglobin
& nonheme iron®] F$-9 @7 Hol&o] Fe¥'d o AYF Agxus Jo}
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2 S¥Th Mottram S5(20)9] Slst® &Fe Fa EvYEE aldehyded
alcoholo] 1 &&& TUE S§HFHET hexanal® #3Fo] dAsA E2ov, linoleic
acid®] 432 hexanale] AT 3G

T3, A2 AEY AHF, AF 2 2F AEHEESY Asugoz AEe
AR 54 FAe BHog e AEUAEY AEHEHY W
et EAWol FuAgolY BYFEL B FREHEAY Ao AE
dAAN WY 2% BAZ BFYT UTHI0). BtEAY GEA o
SAFOY £AMFE Sol BARNZ WHE 4ol ojFAA S K49
WAl 2 QA sh31) B oklel, Clostridium botulinum o) g 47 %8(32),
SAIEe] Fu) P33, AW VYP2(34-37) £ AMdEE 28 A
g @tk 2y, AE 2 gAY BE olEAFL 1 A T4 UE
o dP%E ol4 HAsA HW ¥ Zo| hemoglobin®] 43150} methemoglobin
2 Y5 HENEZIZNE 5 2E 5L Jo7u38), By HFo
SorE @ WFEE 5ol dAEol U 2F L 3F olVFS weatel Wy
nitro- samine2 AAsIE Aoz &3A JATH(39, 40).

WA, 4E9 71EFo] WASE nitrosamine & AAE7] AsA SAE A
%ZA] nitrosamine 8 A 7HsA41), $8 1F HEAEFT AXY RAF

QA FoNA BAEE 28 amined] FAF(42) BF A7/ IPHIL Y.

2HNO; = N:Oz + HO [1]
R R:

>NH+N202— >N -N = O + HNO; - (2]
R2 R:
Rate = &, tRleNH] [NHOJ [3]
Rate = «2 [total amine] [nitrite}’ - [4]

Where «1 and k2 are the respective rate contents

Fig. 1. Reaction of nitrosation and equation of reaction rate(43).
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olg{ %k, o}AA} 23 amine #9] dialkylnitrosamine A4 ¥+-$-& Mirvishol
o WAl (218 B3 A8H, 1 HEEEE B3] T (4] #
©] amino A} nitrite ¥ =9 Al Fol u] 2 FcH(Fig. 1).

Nitrate in g Smoke Amino acid
Plants water Air Peptide
Cheese Burning Gas Protein
Meat Product| [NO, NO,, N,O, Drugs
Amine Nitrosamine
Nitrite salt Nitrite NO R R
L—p 2 > N I N
Cured product HNO, Agent H , NH E> N-NO
R R”

v

. noxious .
Reaction ~ Accumulation

with DNA f—TDQXIOUS 3} cancer causing [IE——>| CANCER
incell [—ROQXIQUS__»|  NOXEN

Fig. 2. Formation of nitrosamine and carcinogenicity(43).

#H ol Kanner(44)& S-nitroso-cysteine ©] §FoA sz zA e A%<
7td Bt ot LA ClL botulium o A FFA wWE nitritedl] A of
Adolzta Attt dAA Adel Wi 7 H2e] F2 PYL nitrosamine
blocking agent £ Cl botulium 3% @7 nitrite§ ZFsle A3l RAoju,
Nitrosamine & A A 28] 243l 3E¢E2 A ascorbate$} erythorbate?} A+
53 i (ascorbate$} erythrobate7} AT} A o)7]& s} A F9 Y=o &
ol AS) EF, fried bacon AFEAl polysorbate AL A o
-tocopherol& 500 ppm AFHS-F{& W vi$ A FHolgs Aol wa ATH4G).

2 99| sodium hypophosphiteg ¥ x| o}AANUEFH 4 bacond 3
7}et= WY, lactic acid producing bacteria® H7ldt= W, potassium
sorbate$} nitrite®] EFAILWY(46) FE sorbic acidete] EFALEAT)F 0|
antibotulinal activityel &3 3 ej2tn 3}
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o] &} & nitriter €%, A4 pH EE ascorbate EA3tol]l G 4 (48)ol v F X
$(49, 50)o A ZAEOE Bt o, Zipser 5(23)2 nitrite’t myoglobin
& ferrous nitric oxide hemochromen 2.2 W3}A|# iron porphyrin®} <HAJE
AL A ste] WOFS} 4318 JAddx 3ot Sato F(24)2 nitritedl] A
899 nitric oxideZt AHHQ free radical 447t ¥vtz2 3. Gray 5
(B1)e olFAYE HYT XL pentanal® hexanal?] FFol A HAHA
thx o

g, & dFE AEFY 71F € AN dove 4F Afads AA
g 4 Jde HAE g9 dgo2 SAF AxA HstHe TS opRAAY
dFe 232ax JEAZA 1 EFE ¥l Hrhda de £4% 53 F&
Eo] A4S free radicald] "X+ F¥S AESD, 4F FUSAE
3 FAsH L vw, FESuA s £, A2 AIES VY €2 JF
A4 AEo] AE=En Je v, KAFA g AHe gde X34, o &€
A (S SAF ARA Ao 7|34, A 2 IS opALHY #F
& "z, E434d.

2. 45 2 3y
7t. &9, 53 3589 7154 HEMAEY])

DA =

Exe AAAZU AN FA3A ALERen, £9& FAdEa A2
ofxtel ) A Hst AL R APl ALEE AlGE EFA|%oln], FAEA
( @ -tocopherol, carnosine, tyrosine, glutathione), Trichloroacetic acid(TCA),
Griess reagent (sulfanilic acid, naphthylamine) %+ Sigma Chemical Co.(St.
Louis, MO)el Al T3}l 3, ascorbic acidE Fisher Scientificol A +U3tA 2
o, 2-thiobarbituric acid(TBA)¥ Eastern Organic Chemicals(Roochester, NY)
ol FYsta] AHESA.
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O ANszA
£93% X3 42 0g 9 FF5 100ml & 718t 85T ol A 34 B¢
23] W8 233, Whatman No. 12 A3¢ ¥ FZd2 5o Ethanol §
Z2E82 &9 =& 2 20g°) 200mlE $3 F29A 24hr AAAY F
Whatman No. 19 3@ F FHAx3A 82 AL

@ Oil emulsion A
Oil emulsion® A}8-387] deo] &3 pH652 BAF 01 M maleic acid
buffer, 8ml & ¥& Y& 5048 9 tween-20 % 05ml A=Y oil(cotton seed
oil, linseed oil, fish oil, lard oil) & %1 15%3 ¥ ¥ KOH 2~3 2L
¥3 Zy3tEA 01N HCIZ pH657F HEE Azt ALgstt

® Liposome(PC; phosphatidylcholine) & A
Liposome?2] Z A= Lee®t Hendricks(52)¢] WHe 2 Multiamellar
liposomeS A Z3A k. 500mge] PCE chloroformo] FAUE 100m! v o] # 4
A AF Az AFAZY IS 50mM hepes buffer(5mg PC/ml) 100 ml&
¥ 3L branson sonifier 45022 10plus, 30% %<t sonicated & © & pH74%
ARG F ALgEslh

2) 434y

(D Thiobarbituric acid reactive substances(TBARS) &3

Thiobarbituric acid reactive substances(TBARS)+ Buege$} Auste] 9
(63)ell wet FA3ATh 1ml ¥ EFEo] A7 APB-E 37 T water bath
oM 1A B¢ W$AAT wgo] TuxEbA 504 dibutylhydroxytoluene
(BHT) 72% € A=l 73t Ashibgg AXAZG HEEFELS & 3L
oS 2ml TCA/TBA Alekg 718t tA] &8 F B EoA 1583 71EA
At 718 F FEAA 43I F 2000xg 9 £=2 158 4G AHY.
25 94E FFEMHITACHI UV-2001) 531nm oA 24883, FARE A8
el FHFTE 7t e Hgez YUY TBARSE#HS ml wgEFH
Eo t3lA g malondialdehyde (MDA)Z H A8k},
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@ Hydroxyl radical( - OH)2| A4 &3
Hydroxyl radical( - OH)8l 84 ZA & Gutteridge(54)2] Wid o &3
&t Oil emulsion W49 deoxyribose & AH&3te] 1ml ¥rg E§Eo] AL
AEWE 37T water batholl A 1Az Bt wkgAZT ¥ge] B4 3 £ 2
ml TCA/TBA A& 7Hati, Efste] & EolA 168 7129420 ¥ 38
oA YZAA 2000%g 9 £x2 1587 AR ARG AF5AL FIE
531 nm oA A3

® Nonheme iron(¥] 3 3) &3

Nonheme iron(d]3#3) #4-& Ferrozine iron £4Wg(55)8 %3+ +43
o ZFA3Hth Total iron £4& AN 1mARE AL, A7) 2%
ascorbic acid (w/v) 0.1ml & 7}3to E§& o}, A4 582 wgAA
% F 11.3% TCA(w/NY) 1mlE 718t 42 odg $&ES 3000Xg oA 15
# 9A4EY AFHYG 45 2mlE AFBd &7z 08mlYd 10%
ammonium acetate ¢ 0.2ml 2] ferrozine color reagent(75mg ferrozine + 75
mg neocuproine + HCI 1drop)& 713t & o& ARE 3000xgolA 158
T AAdEY A 9§ 58 F 562mmolM FE=E FAHHD. Ferrous
iron(Fe” )24 E @A 0.1ml ascorbate tJAle] 0.1 ml TCAE 71 ¥ 99 u
Y Zol £t |

@ Ascorbic acid &7

Ascorbic acid &4 & Sikic 5(56)9 Wyl we} ANEE 108 F<F 10,000
XgolA AEE A3, 45 05mlE 3 5% TCA 2ml 2 @S
AAAAT. A, 4TAA 108 $ 15000xg oA UL AT, 35
05ml & #3l9 859% orthophosphoric acid 0.05ml, 8% a,a'-dipyridyl 0.05
ml, 3% aqueous ferric chloride 0.05ml & 71§ % 1A1F F¢t ferrous
dipyridyl chromophore &Zo] FAHHEZE Mo W3 £ 55nm oA &%
TE &4
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® ARTAT 54
AZRFAEL Blois(57)9 W& ¥Y3d FA34AT. 4 AR 2mid 2
x10“*M DPPH(1,1-dipheny!-1-picrylhydrazyl) 10ml & {3 vortex & ¥ 30
B 5% BXF & 517nm oA FBREE FAI}AYG. AT L 100-[(Al
EHMTY FRE/FATY F3E)x100]22 YERRAG.

® oHAAY A2AZE &3 A

obAAY 2AZE 2L Kato 5(58)9] WH2Z 1 mM NaNO; €9 2ml
of 4 N& 1ml & 782, 0.1N HCl(pH1.2), 02M FdA &3 4(pH 3.0, pH
6022 Z+Zt pH1.2, 30, 6022 HAF O H&EHe RIYE 10ml 2 3
Rtk o] £4g 37Tl 1A wGAIZ F 2 g 1mlE 3o 2% =
A8l 2ml 9 30% AAEAom LHF griess reagent(l % sulfanilic acid :
1% naphthylamine = 1 : 1) 04ml & 713 ¥ vortex3dled Aol 1583 %
2 F 520nmoAA FFEE 2D dEZTE griess reagent A FHFF
g 73ty Ao, oldAd AAF L 100-[(ME8F 779 F3E/FH7
Fo F35)x100]22 YeEhRAch
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b £9, 53 3222 o3 2AAY 715H 54 € ARPFE
(Ag1)
D A=
O &2AA Az g Ax=FTH
1) 2A1A wge&

Table 1. Sausage formulation

Ingredients Absolute value(g) Contents(%)
Pork 3000
Fat 1000 } 100
Ice 1000
NaCl 80 16
MSG 15 0.3
Sugar 15 0.3
Sodium phosphate 15 03
Nitrite 0.75 0.015
L-ascorbic acid 25 0.05
Casein 50 1.0
White pepper 15 03
Allspice 5 0.1
Nutmeg 25 0.05
. Sage 25 0.05
ISP 50 1.0
Starch 50 1.0

ii) Sausage Az A

Grind raw meat poeep- 1/4 inches plate
| p Add half ice,
J and salt, ascorbate, nitrite
First chopping ‘ . Add rgmamed ice(pine needle and green tea extracts)
and spice
l‘ P Add casein, fat
Second chopping j———pp Add ISP, starch
Stuffing
Casing =P Size 062 mm PVDC casings
¥ _
Boiling 0 68T, 80min
Cold shower

Fig. 3. Preparation process of sausage.
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2) 484y
O Nz =4
AR ZAL AR 3 FHFFE M #3712 BAE oS 50ml
Ag & &7132 A Brinkman Polytron(Type PT 10/35)2.2 223 H1 &
EZ FHANAY. 4miel £4EE polyethylene A1 &(17X100mm)o] &7 4
ol AHg3A

@ XZA
Aol AHgE AA1A XAAE polyvinylidene chloride(PVDC) coating(3.7
em)E AHEER LY, TAAY A= 100 X 62(CHE X A Z)mm 2 AHEEY
=3

® pH &34 |
pHE 43l Wio) met A8 5g& 3ule] 74 & 7148l homogenate
3t & pH meter (Model DP-135M)2 27 8 g}

® Thiobarbituric acid reactive substances(TBARS) &3
Thiobarbituric acid reactive substances(TBARS) & & A8 [ o udx
Y438ty @A 37T, 1hr ¢ incubation A7]A &3 T3t

® ZE olFAY FF2H :

FE obFAAY FFSALS A1 Wwyd T 9429 da 2854
€ AHE3R L, 37T, 1hr B¢ incubation A7)%] %3, 520nm FFE =3
¥ EESA dYstd §%FE ppm BYE Yehigoh

® Volatile Basic Nitrogen(VBN) &3 &3
HEA A7 AL(VBNEF LS ER(G9)e] wHoez AR 10g9 Z§4
30ml & A7ME F, 15000rpm oA 2%¥37F homogenate ¥ 100ml & A &3
o] whatman No. 122 &8¢t 43 1 ml & conway 447 9Ad 3
3, HHdE 00IN H:BO: 0.1ml% conway(0.066% methyl red : 0.066%
brom- cresolgreen = 1:1) A|%& 2~34E2& Y& ¥ 9AS ’é”é} 2o} v1g
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=d ¥ 9Ho KeCOs(100miol FFHF 50g9 KoCO: & HUF A4
24X B g 4FAE AHLSATH) Iml € wWEA FY3AT £7] 9
ol §do] F Holxg +£Ho=2 FHHAAZ vhF 37 T oA 2413t incubation
dFE EAE 93 4l 002N HeSOs4 2 A Zo] FAYTF 5UsA € w7t
A AR FAPTF= KLCOz Al F/7HSTE W3, 248%¢ 002N HoSOs 9
ml & mg%E @43t Yl

@ ANaAHAS AESH HA
Az" 2AA 10go] BF FHFF Oml & ¥o] homogenizer(ACE nissei
AM 12, Japan)& ©l§3t4 15000 pmol A 903 #3238 A F FF AZE
o] g3l A45HL HaAU 45 ImlE YA 39 0.1% peptone 34
Ao Y5 X G F pour plate method(60)Z HAQuix|o) HF3Q YF+-E &
At

Table 2. Media and conditions of incubation

Type of count . Medium Temp Time
Total bacterial count  Plate count agar(Difco) 37T 24hr
A 23

AAA Y H& A8E F7 3cm, ¥°] 24cm Y A7IZ AE F 17 A
£% 9N coring 3t 3083 F7] Fol x=EFAA EMA F polyethylene
Bgoz & A TAs%A HMAA(Color difference meter, Minolta CR-200,
Japan)E ©] €3 Hunter ZH(L=9 %, a=3 4 E)o2 FA3Hct ol Al E
EFANRL 71719 manual o] @t Y=94.95, a=0.3132, b=0.3203 2.2 3lgoH,
63 WR3ld HARE F3Ah

#5734
A 24718 A0, 1, 5, 10, 20, 30, 09) Fol Lolvpe
38 Yolu] fstel ANAE 10T, 0 TAN ARSAN A, Fo), 243

1 S

®
Eiay
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a3 3 g Hrisldoh AAEY #58YS T FEL AX 2ARY ER
ztol & A¥ME F A+ FHO ZFUAYL JdAXE 842 FAHUY Hit
By YO R JEE HAYEDOZ ANRPen, B 2AF 2yn 4
obF yimir} @ 13, Jmth 1 23, BEolt : 3, o} 4%, olF ¥ : 5H o
2 2 NEE Hrtsigd.

© FA443
SAAYE 449 Agd W& HIFzEFeA2 Jeludew, z+ 74
g FoA HFL BAEANE & F =005 £F9A4 Duncan’s multiple

test ol we} B Fr},

3. 4% % 23
7b €9, 52 FE2E9 714 HE

D sEd €93 5XF&80] APAaste vAEs 9%

HEA FEEEY AWst £7AAQ iron sourcest TAAAF Ak
£ godled F23% 4¥& 3= hydroxyl radical( - OH)d| W% Z+ 32 E8S
o ¥4 4FE Table. 39 Yt 549 £€U3 33 F5 59 A4l

T 01%HT 03%7F Aty oz e TBARS#E YeEldo ¥% Frld w
2 Faztgol Fukste AFyolUnh T HxdE FgAHF Fi AGgL
Cheigh $(63)°] Hud d7d=e} dAdE Rolg.

ol £943% FAFEEY YL FEUE 4F gAY v 2dY
o 2 A3} Table 3% Zo] X¥4idst £7A1Q) iron sourcesdt FAAA Fof
Al HbH7H77t 718 &2 TBARS#S Jehligied, €93 353288 A
oz AuHist £RAQ iron sourcesSt FAIAAO] tiF FAsto] el
Wt £%, Fe¥3 Cu” ol binding 53 9332 Ry 23}323E0
22 TBARS#E JEHI L9, o]& vitamin C, vitamin E B E @& g
< YEtATh Hbel i@ a3 93 33 &8 25 2zt gasA
Box @2 TBARS#E YUt €93 5345589 F44LFd A
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o
P

A5 e vusgon, - OH @ ABus Y=L €93 52 dg
& 2280 $5agom, 53, 54 v 258 & uHA RUE U
& TBARS#E Ushigich

Table 3. The comparison of antioxidant ability of hot water and ethanol
extracts with various antioxidants depending on concentration(0.1%,
0.3%) in oil emulsion

" Concentration(%)
0.1 03
Fe® Hb - OH Fe* Hb - OH

CON 269+0.072° 500£0.076° 047+0.059 2.69+0.072° 500+0.076° 0.47£0.059°
PW  0.3610.027% 03920005 052+0.017° 0.20%0.006' 0.23+0.010° 0.28£0.017°
PE  06110.029° 0.30£0.116° 031+0.005" 0.48+0.013° 0.98+0031" 0.28+0.009°
GW 02610008 021+0.006° 03610066 0.13+0.012° 0.21%+0.006° 0.1310.014'
GE  017%0007" 0.19+0.009° 021+0.005% 0.15+0.002% 0.18+0.003* 0.20%0.006™
VC  22240211° 24110027° 272+0.138°  0.76:0.087° 2.16+0.082° 0.7310.025°
VE  177+0015" 4.24+0156" 0.30£0.040® 1.18+0.061° 4.16+0.087" 0.2510.014™
CA 030+0034' 2.83+0025° 039%0.034* 0.10+0.005% 1.32+0.058° 0.19£0.016"
TY 02620002 30210064 01840027 0.07£0008° 258+0.128° 0160006
GSH 5670.221° 232+0.409° 087+0057° 553+0.059" 401:0.085° 0.98+0.016"

Fe', 5ppm; Hb, 4mM; - OH, 5ppm Fe?'+4mM HoOq(final concentration).
CON: control, PW: pine needle hot water extract, PE: pine needle ethanol
extract, GW: Green tea hot water extract, GE: Green tea ethanol extract,
VC: vitamin C, VE: vitamin E, CA: Camosine, TY: Tyrosine, GSH:
Glutathione. *® Means in the same column bearing different superscript are
significantly different(P<0.05).

- 173 -



Table 4. The comparison of antioxidant ability of plant extracts with
various antioxidants reacted with hydroxyl radical depending on
concentration(0.1%, 0.3%) in deoxyribose

Concentration(%)

0.1

03

CON 1.81+0.024° 1.81£0.024°
PW 2.09+0.029° 2.09+0.049°
PE 1.76 +:0.060° 1.12£0.058'®
GW 2.06£0.055 2.01 £0.030°
GE 1.61£0.024° 1.03%+0.033¢
vVC 1.73£0.019° 1.68+0.056°
VE 1.53+0.044“ 1.23%+0.0

CA 1.28+0.032° 1.20+0.040"
TY 1.45+0.017° 1.36 £0.006°
GSH 1.50+0.031° 1.25+0.026*

Symbols are the same as table 3. ** Means in the same column bearing
different superscript are significantly different(P<0.05).

olg{gt - OHS EXFYHE F0 AAHS Yolrrl 93l deoxyribose’d ol A
AEF A3 Table 49 o] s%7t Z718d wa} -OH TASH LS 27139
o, 03%9 &9 %z dgtg F2Eo] deoxyriboseFNAHE FA] z+ 3t
SARG ¥e TBARS#E YUEHUAL. oRAL 4% 53 &g 352
FA2ERTE =L /I3 AdE AL JEdE Roln.

2) Iron &%

FES AQAN EAss 95 vF 92T M FRF a9 o
W 70Kge AFE 7t FAAAY A o 3~4g F=7E Aol {0l
Ao (64), 1 FolA ¢ 65% hemoglobindl 3% 7}%#< myoglobindl 2128z
30% 7t#< ferritin®} hemosiderin 5 7] 2gAY A¥Fgoz2 EAsn ¢
thE5). AUl FHao] HEL ferric(Fe’)e Fejz AZHAY Y& u)
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AEo. olg AZ¥ FELS AAUAAN ALAES 32 A AERE FA3
£ YA ABG6) € vitamin E67)Y ZL2E YA Ho J¥TFY =3 ¢ H
Aol F7tgez SFA WS dodA EUH6s). oY F FEFEE9
iron §F% Fe’'ole9 #%FL 53 &80 Hatd £ 59 e 2
£9°] z}7} 1.02 mg/100g, 1.80 mg/100gS YEtA 29, total iron FF] 3¢
T £9 &80 ¥ FFE YA N(Fig. 5. #etA, Fet Haber-weiss
gl A AW free radicalel Y-S F7/HAIIE ATFANEAN FEE 369,
70), ¥ A¥AE Ando(71)9] ascorbate & Al ferrous 9} ferric iron & A1 ¥
f Ao A nitrite FF S F2AAGE R Lee F(72)E o9 HAME meat
system APNA ferrous® ferric iron F7FF7F HRTFd w8 AF3] E&
nitrite ¥ F < JYetlAdE B1E 2AZ £ ¥ FFE AA 9 iron §Fo] &
AF &AM nitriteE 2AANZE & Utk B @A, SFAF £olA 9
nitrite 2428 & %3 FEEHT iron §Fo] £ &Y FE2E9 2AFL]
S Ao Algdrh
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Fig. 5. Contents of Fe?' and total iron in plant
extracts. PW: pine needle hot water extract, PE: pine
needle ethanol extract, GW: Green tea hot water
extract, GE: Green tea ethanol extract.
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3) Ascorbic acid &%

AARA e dstAls 3 FE7]de] e} free radicale] FAE m Aol
2= system [ # o]0 AL free radical® T AASE system D7 &
o, F$o wetde 5434 FAASY vELH FAgAZ UFriz @
(73). AR5 EolY st 22 H N AHAISE FE8E free radicald)
A& HolF= system [9 H4HSAZAE ceruloplasmin, lactoferrin, transferrin,
glutathione peroxidase, catalase §°] 129, vitamin E, vitamin C, uric acid,
superoxide dismutase 5 XA FERuteS AAFAY A G
ZZ088 FJANA 4F 9 radical 2AAR AE3E system 09 FA4HzHA)
o]t}(74). o]} g system [l %3t ascorbic acid &FS Fig. 6914 REut
o} Zol £9 FEE vl X FE5E0] o, 53] B4 dE@g F&
o] 1671 mg/100g 2.2 71 & FE& Jehidth o] Nha®t Yang(75)
o] oA ¥ 21.8mg/100g, Kim(76)8] TF Y 25.7mg/100g & Kim $(77)
o HYY Ax 202mg/100g B HAWHoz ¥ $£I& YEyNLH,
Park 5(78)¢ #Z% 13.1mg/100g BoE & @S Jehdigoh

20

Ascorbic acid content(mg/100g)

PW PE GW GE
Plant extracts

Fig. 6. Contents of ascorbic acid in plant extracts.
PW: pine needle hot water extract, PE: pine needle
ethanol extract, GW: Green tea hot water extract, GE:
Green tea ethanol extract.
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4) FA3tAI¢%te] ARAFTAT WL

g3 549 Fa3 292 oxidative free radical@e] ¥gAd 7128 &

Reg oinxit, EXHE, BHA, ZREAT o8 71X 43 34 g3y
Bugn 9, 80) AATASS &Y, 534 FE2EH FF FsA Y
DPPH( ¢, a '-diphenyl- 8 -picrylhydrazy)ol] wiate] A& Az 5x71 F7H3
o mzt g ¥ 848 Yehdiden, £93 i FEEL FEWHA B
Aol 50% ol ¥L A4S YA AEA deg F2EL 95 F
2E Bn AARFTATol A UeEgen, 53] 01%9 €43 =i dge F
ZEL 77 844%, 149%2 Z4F FASARTGE 2 THEES Jehio.
ol Kang T@DY €9 EFFEFETH 70% acetone FEES HAF A%l
809%, 826% 2 Hid #H FAISIR L™, Lee 5(82)9 diethylether 2 &
g F4olwAo] 338%, ELHA 384%9 AATHEF Bos ¥ #4S Y
El U} 1 tH(Table 5).

Table 5. The comparison of electron donating ability of plant extracts
with various antioxidants depending on concentration (0.1%, 0.3%)

Concentration(%)
0.1 03
———————— Electron donating ability(%)-——---—-
PW 55.2+2.30° 585%0.82°
PE 84.4+0.69° 86.7+£0.55
GW 53.2+2.46° 57.7+0.56°
GE 749+0.87° 76.4+0.66°
vC 67.0£1.10° 68.7£0.72°
VE 10.7+0.66° 11.2+0.45"
CA 48.0+t1.47" 48.2%1.00'
TY 41+042" 145%+0.81%
GSH 60.1+1.33° 61.9+0.92°

PW: pine needle hot water extract, PE: pine needle ethanol extract, GW:
Green tea hot water extract, GE: Green tea ethanol extract, VC: vitamin C,
VE: vitamin E, CA: Carnosine, TY: Tyrosine, GSH: Glutathione.

% Means in the same column bearing different superscript are significantly
different(P<0.05).
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5) pHY AtsiA se] o} AAY 2AZE vz

b L M w9 s ¥t ol Clostridium botulinumel
e FERL0), SAFY TU F200), AHFH YL 201-14) & AN
stedl T8 J8E o au, AF 2 AN FE ol AMNEL 1 A
A7t 54€ Yely dAFE ol AHSFA HY ¥A Fo] hemoglobin®]
4315 o] methemoglobing FA3td WEIHEIZNF § 4F F5& Y27
H(15), @93 AFoly g4F 9L AFHEF T FFHA Ade 28 2L 3F
ogl ot whgdte WP UEZAYE Qe Aoz gex dvhds, 17).
F3, UEZANY AFEAQ ofAAEH ol & AFUd EAstn Jlonz
OJEE FHIAL AL HES FAA AAHRAS @ YEZARY YArte4
< o =0

wetd, AEA FEEF FAstAge oAMd AAREE vlug AR
Fig. 73} Zo] pHe 2o W 2 4£A% S Y Ay oz e
FEEERTOE 94 &80 olddY 2AFEL) FA Yegen, pH 124
A 03% Fx9 €93 =3 dF FEE0] 959%, 96.7%9 2AZEE YEY
At FastA FolA §YAR 2L+ ascorbic acid$} glutathione pHol
#Ae] 80% ol AA% S UYeEtU e, sx9 Frtd e A8 F&
BEY oldIYE £2AZEL WA FrtEgY. £ 8, €97 53 d54FE
& pH 3.071A] ol@Arg e A£AUAQ ascorbic acid®t FAHE &S eI o,
ol A2AREE HEFHo2 A7HE ascorbic acide] WAEAZAMY o] &

s s e

olge] A &£Udf} ZXNFFEL ol EAA #F FaispAete FAsH
HadA e $58 Z2#E Jehlde 8o oiyel, o}didd 2AZLGNR
S 2§42 Uded ez Hol A AT AAEZA AFHIMEY
HEEEAZAMY c]§o] 75 Aoz ALHY, SAF A=xA A7t€Ee of
249 2AAZMY AHEE 7HeE Aoz dddEd
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Fig. 7. Nitrite scavenging ability of plant extracts
and various antioxidants at 0.19% and 0.3%. PW:
pine needle hot water extract, PE: pine needle ethanol
extract, GW: Green tea hot water extract, GE: Green
tea ethanol extract, VC: vitamin C, VE: vitamin E, CA:
Carnosine, TY: Tyrosine, GSH: Glutathione.

U &9, 53 F58E o8% 2K M5y 54 € AZAY JE
1) pHY W3}

Table 6& A%71%e] WE sausages] pHE UEhd A2 27 pH
ge H2T 6079 Hlsted AT = L &Y= B AT 42 591,

- 179 -



597, 5992 Thi %€ @& Uit ARz A3kl we mE A

£ exo BALel AF 104~20UA7MA Fastes FFod, A% 0UA
HE 47 Frtste A Eoldirt ole AR A we} pHY ZaE vl
AES Ao o FMPAHog pH7l #AY+E Langlosis® Kemp(83)2
B9}l dA3IH e, AR 0U~0U7HK]9] pHE 35~ Deymere}t Vandekerckove(84)7}
Hug g2 9o 4FEF W3, MM e A L ofvxite] B
o 714717 =&H7] dEQ A2z Algdn.

Table 6. Changes of sausage pH depending on plant extracts addition
during storage at 10T and 30T

Storage time(days)
0 1 3 10 20 30 40
10C  6.07 6.06 6.05 6.01 6.07 6.08 6.15

CON
30C 607 607 606 605 610 631 6.35
PN 10C 591 591 590 590 58 593 610
30C 591 591 590 58 601 610 620
GT 10C 597 597 596 594 594 601 6.07
30C 597 595 593 591 609 611 6.13
10C 599 598 597 59 600 600 6.03
PN+GT

30t 599 599 599 59 604 620 622

CON: Control, PN: Pine needle, GT: Green tea, PN+GT: pine needle+Green tea.

2) Agatslz o] w3l

A ikst7t 218 HA  malonaldehyde, acetal 33 E S o] Frbstetd oo
2-thiobarbituric acid& wHg-Al#, WAg Mo Hx 2 RE ol FAFJHE
F F A5 FAAEE A Ak 53], ¢F € SAFE S A
EE SFAsted 98 AHEHI JE(8), TBAZI:E §9 B5HAS 24%
ABEAZ Ak 8191.2.0(86), Rogar 5(87)% Tarladgis(88)e SAE <] A
3o wE malonaldehyde AL FH A3 FAAA7 Eol §AFE
& BAH3}E ARV €vhn Ras

o
(A

>
i
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wpebd, AAx9] AWASHEE B Jstd exd ARIIRESG A
N85S TBRASZOZ 2% AHE Fig. 89 Yl 10T A& A
A% 0YdA] ZF 0.09MDA ppm o} M3t &9, =2 123 &Y+x3 B
& #7777 25 007MDAppme 2 o3t @& TBARS#H S WAt &,
AR71ztol ARBSE TBARS &2 AAM3 ZF7tsted, A% 094 =7
0.50 MDA ppmell Hl3te] €9 048 MDA ppm, 53 0.46 MDA ppmo. & 22t %
& TBARS#g YehiD 30C A%e F$E ZE A7/ A3 0947
Ae A8 Z74807t A% 094 olEREE FAs Frtasts Aok
a8y, 10CARY AL dzTo) Hatd 4284 228 777 ARl
Aol we okt ¥ TBARSHE JERUITH

TBAXE o] 4% 74§49 BeolA Suh(89)= TBAAZL 10]4d de 4
HE7l Bolq He 4 flon, A% AL HY TBAXE 07~1.0% %03,
Hdd £S5 ALdE 01~024%0ld Fssdn BRI v Aok o
71203 Bol AAA e VAL 10C AZA A% 0LA7A, 30T A%A
A% 209A7A AAESe Qe ez Bod

0.9
10T

ot
o

o
w

oo
0o

30¢C

©
@

TBARS(mg MDA/L reaction mixture)
o
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Fig. 8. Changes of sausage TBARS depending on
plant extracts addition during storage at 10C and
30TC. CON: Control, PN: Pine needle, GT: Green tea,
PN+GT: pine needle +Green tea.
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3) IAE oA gF W3

G5 wAo] fste] Foxst Thomson 5(90)°) §Ael WA 73
Bu olel, Wesley 5(91)2 L3 Fu|gAddS A NaNO:o HAA7NS
&< 50~100ppme 2 FE3HR AA AT 28 Y, Leedt Song(92)2 o}
g HIHAlY 9§ FAR Fo € 4L o AAAY HIMEFo] @olA
T& Folgx FA. £F, AEAHF dAEA st APAE T A
3 zolzk Aoy, diEEe AFAEL oAAG L AT AR} S2H4HL
AAAZTER 31, old] Ha§ ofFAEY F£FL 150~200 ppm o2 A Al 5}
RAH93). 53], vz ME ClL botulinum A Ale] Yo HA2HFL 150ppme 2
AZsT A1, 715 LF S obFAYE 200ppm, FAYEL 500 ppmE Z H31A]
g2 Ansz UG sy, ojFAde FYHIAdE S H24(94)
o2 g AvAEdA uFHsA 2 48 Jebln, nitrosamined] A
QPg gasAst oo FEe 2P § U oo ojFAPL HA
HEAd ALY FuH2 Bo| S A7) WEC A F ol ALY A7}
Fe HAs dobsin, sy HFAAYFAME AFSY FEFES T0ppm
o]t A3t Ut

olgl g, AAAS AR7|E FE olAANY #IFe WIE Fig. 99 #oh
A 10T 9 B¢ AR Ao odet Aoz A3 FrdiHoy,
30C AZS AF 104A7NA Fae Zo] oy, AR 1094 oFFEHE
AAs Fasgch ol8l@ AFE Leest Cassen(96)0] B LE7 A5
of et FE olANE FFS FEUE A AU AF 0UA AT
1209 ppmell ¥3ld &9, =3 2 &£Y+=x B A7 242 1202 ppm,
1183 ppm, 1206 ppm2.2 =3+ H7FF71 L W& & JehiUd. 8, A
Z717to]l ZAFgel wel 2o FAGC) Il vty &Y HTF B
#e Jethde ol @ AEA FEE AT IE opAUY TIHo) ¢
RE &4 B4 &0 B Q& ascorbic acid®} irong] 89 Hoz Algd
t}.
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Fig. 9. Changes of sausage residual nitrite content
depending on plant extracts addition during storage
at 10T and 30T. CON: Control, PN: Pine needle, GT-
Green tea, PN+GT: pine needle+Green tea.

4) Volatile Basic Nitrogen(VBN) &< ¥3}

SAZEL AZF THEYAo] opmeitzt 2 o) o 7AA FIIH A=
27} 5y ol wwAd slsEHd wE otz Hfetol=el Frt
oA UG A7l AL FUHst7l WEolth o2, @A AWHEE
BN QAN E U7 E AA(VBN)El o452 AchE9). £, A%
7|17te] W2 E49 VBN &3 F713in, olRe Az F4 A= 4Fw
A7 Qo LA AT, AF7e) wE HEY ArHALxT s
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AL @8 chaind AF7F ALEHEA Folvieyd, HABIER, ol
, GEYel, Adeld F uidHe} FAEFEY oo dstd %o 553
3 & W A0 ol E TATT 3 THIY).

AR71%F HEA FE2E FMT 2AAS {4 F7HAR(VBN)Y #F
€ AT AF}= Fig. 103 2ok AA7|%0] 3R w2 2= @A Qle]

F7tete Aol en, 10C AZRE 30CAHRS A7 & oz Frhs
T Ao, E™}, 10T A A% A7 g HA 8] Frtate ¥,
0TAZLE AF 208A74A FA38] F7Hsitst 1 olF 58 AA3 Frtdte
ZA%e Yehdid. 22z, A37ikel FHstd wet izl vlste A&
F2E A7t B2 VBN #3FE Uehlilen, 4E8AF £49% 53 5¢F
£€9 VBN &%Fo] 71 @2 #%e Ui HFTAHM) 985 2 X
& A VBN #Fol 20mg% °ldtelojol 71o] 7hed oz PAH
doH, EREDLS |71F AFY 3¢ VBN HFol 30mg% ¥ ¥sjztzn
¥ ¢ duxn sAch gaA, £ 489 AR Bel 10CAZY F¢e AR
4090173 7H4 Ao XFHH, 0TAHZY B$ 2T A% 20974, 44
FEE AMTE A% 0U71A A4 F9dd Qe ez dddd

du

poc)

5 Fad59 ¥z

F459 FHL AN vAE 297 AA4Y AT FHEE dAse 7]
ol HY, £F 12 Fo AT ¢ WsE FHAY F Ad. AV G E
AANA e FF49 W3k Fig. 113 2o, 10T A% 3% 22x10'~33%x10°
CFU/g &2 Z718tden, 30T A% #A$E 22x10'~32x10°CFU/g 28
10T Ao st F7t9 Fo] A Jelwo. £, 10C AFY B =
E AT A% 104A7A] AEe F717F i od, A 0UARE gz
o B3t FEEANFI} dax ¥E & JEHUAY 30T AFA dxFE
A% 1d84RH Fd57t 343 FMste A¥S BeH, &8 IHsFe
A% 3YARA 2.7x10' CFU/g € JUEhlol, dlzFo| Hlste 228 A777)
A% 3A7A gFEol AE Re2 YdEy,
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Fig. 10. Changes of sausage volatile basic nitrogen
(VBN) depending on plant extracts addition during
storage at 10C and 30T. CON: Control, PN: Pine
needle, GT: Green tea, PN+GT: pine needle+Green tea.

s2vete] A$ ASAFo|Y AA R U FHIEANAN ATFFE AFH
o} A on ZA|AF0|PEF2$) 93] (International Committee on Microbiological
Specification:ICMSF)l M & HAA &, YL 2L 71F K ddtod oPE
221008 AHT Uk B, IFA(A, 92 R DA A ATS BEE 2
@A F78;n, ¢ 2 mE)AAE 5x10%g, 281 394 HhEn, ¢, m 2 M
WA E 10CFU/g 2.2 7332 Atk Lamkey F(101)& AAX A&7 #
A A9S ATS7 10°CFU/g o2 B3ton, o] £F& dutgoz AF
A BEHoz B A/ YA Ho Hx RaA He ol BHA &
AGAE 10T AZAANE AF 40L9A7R] FEHAL, 30C A% 3¢
WzTE A% 20Y0F AFF #2& Ut Rez2 gt
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Fig. 11. Changes of sausage total bacteria depending
on plant extracts addition during storage at 10T
and 30T. CON: Control, PN: Pine needle, GT: Green
tea, PN+GT: pine needle+Green tea.

6) Ao A5}

AT 42 Aniztel AF AHYA 71E0] He FT&E 8. %
A, €Ed AR7|NY we Fxe ¥EE Fig. 129 o 10T A% 3¢
AA7I17e) wek A9 Wizt Ao, 30T AR AF AF7I%e] Bl
wel dErt gastes A% dehidd £, 2xd BAgle] dEFd ¥
3 £&E HA7MT g & HEE YEALeH, &9 FEEC MR W
& $A4& Yyl 233, Mg JehlE redness®] W3E Fig. 133
2o 10C AR A$ Agrige] Aaged wa HA3 Frissies, 30T
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o] BAE A 109A7A MM 3] Frste A Fold, 2 olF 4Id F/EN
< Yehdigich 28y, JAEE Yo g dETd bsod 58 U
T ¢ e e Jvehdien, £4+53 BRFEE A M Be @ge
YeRf it

ol AN} LMAZ HJIE nitrite’l NOZ 450 442 EQ
myoglobin# ¥F-§# 0 2% nitrosylmyoglobin®] #FAZ(102)5] £4& A 4
bt Adoln, o) d SMddel YAEAQ nitrited EYFH HHFEE0]
ALALE AAALLZA AT 2T ¥ty Yot Aoz &AM
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Fig. 12. Changes of sausage lightness depending on
plant extracts addition during storage at 10T and
30TC. CON: Control, PN: Pine needle, GT: Green tea,
PN+GT: pine needle+Green tea.
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Fig. 13. Changes of sausage redness depending on
plant extracts addition during storage at 10T and

30TC. CON: Control, PN: Pine needle, GT: Green tea,
PN+GT: pine needle+Green tea.

7 BEAA

FEPAE IEE BARERDL olgatd 2ANY A, Frl, 2P, %
& zASET. & 2P 1~582 FES sdod, 13 : o}F vmr}, 27
vuch 33 WEoid, 48 : ¥, 5% : olF $uz 2 NEE e
Fig. 145 2E¥ 437129 Be 24X 43 Fve B7he 23} x4
BAKS AR7IR) B FasE FPolgen, 0T A% YA JFRH

—

€ 37 ARG AR 23R} %9 gFHA ABRE Fig. 15914
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28347179 #5747 A3 gz 7ol vstd 4 3L e ved
, AL BA JdERen, €9 &8 W7 A¢ Lxd BAgo)
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Fig. 14. Changes of sausage color and flavor
evaluation depending on plant extracts addition
during storage at 10C and 30T. CON: Control, PN:
Pine needle, GT: Green tea, PN+GT. pine needle+Green
tea.
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Fig. 15. Changes of sausage texture and taste
evaluation depending on plant extracts addition
during storage at 10T and 30T. CON: Control, PN:
Pine needle, GT: Green tea, PN+GT: pine needle+Green
tea. . .
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4.8 ¢

£ SA32E88L o889 free radical ¢ R AUt vlAE I
3} nitrosamine 449 AWAA JFAAY otAtdol B &Y} =3 5
3289 £A%EL A7) v} AESA

7t €9, 53 289 7IvA4 FE

A ukArsl A< iron sources®} oxygen speciesol WE oil EHE VRS
& AEY A7 RE AHYFAA fish oilo] 7}F ¥ TBARSEE vehlo
&7 ZXFEE9 G434 HEE fish oil& AL .

Z+F gitstAlet 33 Hu A7 FEEFEE AYAAS JATHS
0.1%E = 03%7F ¥ TBARS#E YeERS 3, iron SOUI'CC_S°“ ] $ binding
582 dFFEE A 22y, dAEFT dE FEE TIFTYL
Negg FEHE0] £539th. E3], ferrous iron binding 532 GSHE A&
2E A7t $578%A21, copper iondl H§ binding THE ATt =
TR 434t Hemoglobine] W@ 3idstsde £d3 H5xF&&0| 3
At ot 3t ¥ Adolen, ¥Ad4AQ superoxide, hydrogen peroxide®t
hydroxyl radicaldl] ti§ &89 X358 e A2 YEyn

Deoxyribosetoll 4 ¢ hydroxyl radical L3582 €93 =3 Ade&FE2E
o] 0.1%% 03%NA diz7 Bt ¥ TBARSEHS Yerldd. A, &9
B 3 g FEEL 03%9 FEAAM O FasiA el vAAME B
TBARS# S Wi

%289 iron §FE &9 &g FEE0] M ¥ §FE Yo,
ascorbic acid &% a9 ¢ A& FE2EAA ¥ ¢& YehlUY

AAFATL T2 555 o) 4oy, d453& HE g F
8o ¥ 4L Jehddth £3 £33 XAFEEL 4F A A v
3t ¥& AAFTAEE YEhiA :

ofEANE A2ARELL pHY ZFad we A JUeton, - 03%e £93 =
A #£EL pH129 pH3.09A 95%°14e £2A%FE UYeyen, ascorbic
acid AMEYE & £2AFES YA ‘ ‘
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. &9, 53 FEES o8 2AAY 715 EY € AFY HE

AA1R 9 pHe e dE2T HlEtd £97% %3 L &Y+ B A
747 A g€ g vEhidY ARU|ke] ARdtel wet e AHEFe
&9 @A/l AF 10¥ ~20¢71A #Add7t AR 0YEH 4L F1E
€ B%E JEhfY

itz WstE 10 C AR 29 A% 0494 iz 0.09 MDA ppm °ll
vt &9, i aga $9+3a BY 7 EF 0.07MDAppmlE ¢
%2 TBARS #& dehdo] dizFo vistq A EH F&& H7TY 48
FislE g Jdehidt £3, A7) ZA(E4E TBARS @2 AA 3 F
ete AgolRes, A% 094 HZET 050 MDA ppmol Blste] £ 048
MDA ppm, 5%} 0.46 MDA ppm2.& %3t @& TBARS#%E 4Yetiin. 28
U, 30C AF AS BE APt A% 2097A AAE Frtete Aoy
A4 2045 ol F 433 Frlste AU

AARA Y AF7E AL olALE ¥FES AF 10T Y B+ ARV
Aol uet dAFCR HA3 FAIAeU, 30T AFS A 1094 4T
3] Zasttrt o olF MA 3| FAasATE %6 FAROl A7)l B
of wpe} wato v &Y HIMFIF A Fe AE ojFAAA FFS JERR
o}

HEA HUTHAA(VBN)E LS 250 #ARUC] AF7|zte] ZHgtel] iz
F7tete AFolud. 10C AJRgE 0CAHZY A$h & Foz2 F7ses
BFolAct. £, 10C AZS A4 AR7IT e MAME Frise wd,
0CAZLE A7 204744 433 F71ettdrt 2 o|F5H AA3 Ftste 3
Foldutt. g, AF7Ie] e wel giE:Fo] vl AEH FEE
A7 @& VBN #3238 Jeien, AEANF €47 X3 BEFEFEY
VBN #&Fol 713 @2 & JYehdigio

FF59 AsE 10T A9 3¢ 22x10'~33%x10°CFU/g 2.2 Z71819.2
o, 30C AR A$E 22%10'~32x10°CFU/g &2 10C A& Hlsty =
7t Zol #A JErwdh. £8, 10C AR A% ZE AT/ AF 10¥
7HR A FIh7t Yo, A 04 FE dETo vt F&E AT
% & @& YElAT 30C AFA dRFE AR 1945 357 3
A3 Fste AFoiden, 228 A7FE A% 3Y7RA 27x10'CFU/g &

- 192 -



Uehfol, tzTo) uate] 228 AT A 3UAA FFYe] Y& R
2 e

2R YEE 10T ARA ARr1del B Ao Azt AQen, 30T
A4S AR7Irel ABE W FEs Fase AL VIS £, 2
ol BAY0l YxTo Hlad 22E AT/ dx & BEES YRS
W, £9 3280 71 B AZL Yy 131, FAEE WESE @
2 GEFd v FEE AT B& e YBuRen, £Y+x3 2
222 A7 M Be e JE

BEAA 2% 2449 M3z Fojs X6 DA APy wa Fa
st APolgon, 0T AF 0¥ oFRHE A% FarsHUD. 24Ae
275 %0 BEAA AHE B APk BEHeR, £AFH =433
29 7153 5S4 $48 Roz Yuon 53, £95589 %} ¢4
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A study on development of functional sausage using

waste resources

Abstract

These studies were carried out to develop the functional meat products
using extracts from waste resources. The changes of pH were tended to be
a little decreased from pH 6.4 to pH 6.0. At the same time, the moisture
content showed the same tendency as 62~60%. The water holding capacity
of functional sausage gradually were tended to be a little more decreased
during storage at 30 T, compared to 10 T. The changes of salt content also
have a same tendency, except the treatments of vitamin C. The treatments
using natural resources revealed a low TBARS value. But they were not
significantly different(P>0.05). The nitrite scavenging ability of extracts from
Schizandra chinensis were the most highest, compared to other extracts. As
storage time goes by, the nitrite contents of sausage product gradually were
a little more decreased during storage at 30 T than those of storage at 10
C. The lightness of sausage color gradually were a little more decreased
during storage at 30 T than those of storage at 10 C. But they were not
significantly different(P>0.05). The redness of sausage color also had very
similar tendency to the lightness of sausage color in spite of redness of
sausage color was a little increased during storage until 10 days. Sensory
test suggested that the changes of sausage color, flavor, texture and taste
were tended to be decreased gradually, but there was not significantly
different during storage at 10 T and 30 C(P>0.05). However, the sensory
scores of sausage color gradually were a little more decreased during
storage at 30 T than those of stored at 10 C. In conclusion, sausage treated
sesamol extracted from sesame meal was the most effective natural

resources on the basis of the functional properties.
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1990 d il A BAF 47% 9 @3 AAFER dASdPon, do2k
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obANYGL I AAMIE EALE YUY dAFE o AdFsHA H4 Y F
o] hemoglobin®] At3}%9] methemoglobing ¥4 s HEHRZZWF F
F FEL 9o75(2), @A AFoY 4F L FAFFYF Fo FRHHA A
= 28 2 37 olulFe wgste wdd UEZARE AAde Aoz ¢
A ATHS, 4). ol # HENF FAF AMNMAZ A7 HHAE £0)7] s H
Z5 oA Qo & chitosan(5), EtR o= gL XA, FEA, Futolgx
4, 344 o B4E RL YE FEFRE6) 23, APFA, {9 AW
2, 2Y26E 253, 383 d IS dWES, HPeg 2 =3
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9 HAYEE 32389 free radical ¥+8 L X WAt Al 9 FFH
UEZA A4 AP JeFAQ ol A dg HAA EHAHAE
AEGo 2N 7154 AAA ALE ANEsuz & 4¥8E sY3A

2. 48 2 9y
7t Al B

Table 1. Sausage formulation.

Ingredients Absolute value(g) Contents(%)
Pork 3000 }

Fat 1000 100

Ice 1000

NaCl 80
MSG 15
Sugar 15
Sodium phosphate 15
Nitrite
L-ascorbic acid
Casein

White pepper
Allspice
Nutmeg

cwwwo

od
=]
143}

[$214)]

Sage
ISP
Starch

waste resources
ascorbic acid 0.5%
ascorbic acid 1.0%
potassium sorbate 0.5 %
potassium sorbate 1.0 %
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OO |=—O000—-O00000 -
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- 203 -



U Ay

1) A& 24

Ng AL 2AA 3 FH5E 7Hsto fziz 24 & dg 50
ml A8l £7]2 Al Brinkman Polytron(Type PT 10/35)2.2 2%3t Hx
2 BHAZACY. 4mle EHEE polyethylene AlE#H(17X100 mm)ol] &A
Aol A&t

2) EAA

ANgo| ALLE AAA EAAE polyvinylidene chloride(PVDC) coating(3.7
pem)E AHEsRen, X349 AVE 100 X 6272 X A Z)mm 2 A3t
t}. '

3) pH &34
pHE UutAQ Wyo wel A& 5g& 3w FHFE 7F3 homogenate
# % pH meter(Model DP-135M)2 =45 5(ch.

& B2 Bae 2NA o 1g & e $£2287)(Shimadzy,
HA-300) £ 2434t

5 24¥ &3

By 242 ol9 AH8)9 ¢FH(press method) 2.2 A3t vk &
A2A1R] 05g8 Whatman No. 16 €81 ¢3A7|2 35~50Kg/cm2 9] ¢3 o
2 2B 4FAS ¥ nr]x3F o] BEoflE #49 WA Hode FHY HH
¢ planimeter2 ZA &%}

1271z 0] Bolgle WA
He (%) = X100
5 AT Holgle FADH
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6) 9= 53
=&AL Agd 349 FF5E 718k 18,000 rpm 94 2 ¥ homogenate
3 ¥ 9% A(Takemura TM-30D, Japan)2 &A 344

7) Thiobarbituric acid reactive substances(TBARS) &7

Thiobarbituric acid reactive substances(TBARS)E Buege$} Aust®] %H(9)
& ozt £AHY 2FSAY. 1ml Wg EFEo] 504 dibutylhydroxytoluene
(BHT) 7.2% & Al&ol 718t siutgg FAANAG HEEFES F HS

% 2ml TCA/TBA A& 7t8ta thA] EF F F& BAA 1583 7184
Ao A & BEAIA AW F 2000xg 9 SET 1587 Y4B AR
A5 de FFS(HITACHI UV-2001) 531mm oA &A1, FAEE A=
Aol ZHF5E 718ld 2e wyez 38U TBARSHE ml #HEEF
Eo} U3 A ug malondialdehyde(MDA)Z A3t}

8) otANY #FEA
ol AAtY FFL Kato 51008 HHE It A3 4 ANgE TFTE S
HEY §5F 1mE st 2% 248 2ml 9 30% 2ALYdes LA
Griess reagent(1 % sulfanilic acid : 1% naphthylamine = 1 : 1) 0.4ml & 7}&
Z vortexdtd] ALoA 1583 ¥ F 520nmAA FFE=E FAAGD. of
ANY gFe FFFM) dYstd ppm G2 UYEHUT

9) ¥4z &4
£NAe 4& NEE A7 3cm, ¥0l 24cm e 712 AE F V) NET
971 & coring 3t 3083 7] Fo =& AAH 24X F polyethylene YE L
2 3 @ A8 MAA(Color difference meter, Minolta CR-200, Japan)&
©] 43t} Hunter (L=R %, a=FqE)o2 FASATG. old Ag4d EEFAD
€ 71719 manual o} @&} Y=94.95, a=0.3132, b=0.3203 2.2 & Yo, 63 V&
st FAgS T3
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F5AAE AR AZ7)ZHO, 1, 5, 10, 20,30, 40Y) Fol Yo W3
g golry] Yt AAIRE 10T, 30CAM AFAAN 4, & 2AF a3
e Grlado AAE B89 FET FAE AA 2AX9 FAHolE
Adg £ Qe Yol #EUTL AAXE 8Pz FAHAG. PP L 5
AYozg 713% AAMHADLZ AAgd e, o, 237 aga 4L o F 4
w1y, U 23, REolg 1 3F, $o : 43, olF Fo : 5302 &
A8 E BraAh

11) SAIA=
SAAGE Z4Fe A8 il FALEFLAZ Yl o, & Fo u
g fola AT S BAENE @ F ¢=005 £&94A Duncan’s multiple test

ol oreh B s

3.4% ¢ 53

Adg AAELmA, AZA, AL, ZEQA) 05% A7 &AA Az
A A7 AR S BEFH o2 H7MEE potassium sorbate(0.5 %, 1.0 %)% H 7}t
¥ nitrite 442 9189 H7l9E ascorbic acid 9 F%(05%, 1.0%)E 2R3
o AAE Ht 2ARA 9 AFAY ZE nitrite FHFE vlZ AP

7}. pHe| W3}

2A1A AE F 4 22E107TC, 30T) AZ71F 409 F<F pHe WU E &
e A7 Fig. 13 #o] 10T AR 3% dRF pH 639 Heo #Hzd
(chitosan, sesamol, Z27d) H7}7E pH642Z % E4 UJeton,
ascorbic acid 1.0% A7} 7F pH52 2 713 @& e Jeglidd. £3 30T
Ao ASE L AYoAed, AL ¥&+E pHe WA YeEe
o, 2 Ay AF F pHe Zive AR7Itel FHgtd wel wPEe 4
o w& FAFe Fged osteq YA A2 Q1so pHF #FA12)@TE
it At Aol
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Fig. 1. Changes of sausage pH depending on
natural extracts addition during storage at 10T and
30T. CON: control, CH: chitosan 0.5%, SE: sesamol
05%, KTP: dry korean tangrine peel 0.5%, A0.5%:
ascorbic acid 0.5%, Al.0%: ascorbic acid 1.0 %, S0.5%:
potassium sorbate 0.5%, $1.0%: potassium sorbate 1.0
%.

4. F2el Wg

A7z 220 ©e AANY $EUFY WHE Fg 25 Zo] 10T 9
0T A% BF AQ7ie] Aatgel met gase oY, 10T AR
HohE 30T A%l A% 09AREH thd 528 Za7 Frhshe ol
ATk 10T o 30T AN FEFFE 62~60% A ehhgich
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Storage time(days)
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- A1.0% -0-50.5% —-51.0%

Fig. 2. Changes of sausage moisture depending on
natural extracts addition during storage at 10T
and 30T. CON: control, CH: chitosan 05%, SE:
sesamol 0.59%, KTP: dry korean tangrine peel 05 9%,
A05%: ascorbic acid 0.5%, A1.0%: ascorbic acid 1.0 %,
S0.5%: potassium sorbate 05%, S1.0%: potassium
sorbate 1.0 %.

ot B4 e] W

AAE HJb 2AA e BS54 WEE Fig. 33 Zo] 3739 B3t
w2k 30 T Aol vlstd 10 T Aol AA3 #FAsPow, dFE 59~43%
9] F& Zoz #IAsYu. 28y, ascorbic acid A7tFE 52~3B% 2 A
g Zoz #ade A4S YUY
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Fig. 3. Changes of sausage water holding capacity
depending on natural extracts addition during
storage at 10T and 30TC. CON: control, CH: chitosan
05%, SE: sesamol 0.59%, KTP: dry korean tangrine
peel 0.5%, A0.5%: ascorbic acid 0.5%, Al1.0%: ascorbic
acid 1.0%, S0.5%: potassium sorbate 0.5%, S1.0%:
potassium sorbate 1.0 %.

2 9= s

L5 A7) B dxe AN(Fig. 49 HSI< ascorbic acid B7HT+E
Astie FAE AFoUen, 10T 0T AR BF AZ27] 23~18%
ol AA7I7te] Aol wre} A3 A AF40 LA 20~17% E U
etk A 71 Aol wat dxrt FUMRvkE Park §9 Baste At
Huy, ol EZAMPVDC)Y Aol & Aol Algdd.
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Fig. 4. Changes of sausage NaCl depending on
natural extracts addition during storage at 10T
and 30T. CON: control, CH: chitosan 05%, SE:
sesamol 05%, KTP: dry korean tangrine peel 0.5 %,
A0.5%: ascorbic acid 0.5%, Al1.0%: ascorbic acid 1.0%,
S0.5%: potassium sorbate 0.59%, S1.0%: potassium
sorbate 1.0 %.

of. gatstel] mlxE 4@

A G712k @& A£AA e TBRAS# S Wst= Fig. 59 o] 10T A%
S A% 0¥A 7 013MDAppm 9| Hl&t HAE FH7I+Q chitosan
0.11 MDA ppm, sesamol 0.12 MDA ppm, ZE7%4 2 011 MDAppm &2 ti 9
& @e Jdehdien, ARrie] ZFAE4E TBARS &2 A3 F7Hatd
th 30T AZY A4E AF 10 4A7HA A A3 TBARS #to]l F7Hstd o,
A% 04AFEHE 43 F71848%. 10CAZH 30C A EF g7
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Hj3le] HAE HJ/HF7 ©a ¥& TBARS &2 Ugudod, 94 AF
A F%H(P>0.05). £, AP vlZE $1¥ potassium sorbate 7/ FE ©f
279 AAEA7IF vty ¥ TBARS#S UHehiey, 494 AA
52 st

N
<)
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-
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e
o
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TBARS(mg MDA/L reaction mixture)
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0.0
0 5 10 20 30 40
Storage time(days)

#4CON -4 CH -oSE KPP --A05%
A A1.0% -0-50.5% -0-51.0%

Fig. 5. Changes of sausage TBARS depending on
natural extracts addition during storage at 10T
and 30TC. CON: control, CH: chitosan 05%, SE:
sesamol 0.5%, KTP: dry korean tangrine peel 05%,
A0.5%: ascorbic acid 0.5%, A1.0%: ascorbic acid 1.0 %,
S0.5%: potassium sorbate 05%, S1.0%: potassium
sorbate 1.0 %.
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vl BE o} AAME TF W

ZE olAMNY FFY W (Fig. 6)= A 10T o A% AR7Ie HF
et GAHoZ A8 ZAidger 30T AR AR 5AAAA F53] 2
A807t AF 10 AASEE ANS 223U Ascorbic acd AATE SE
o APl AR 0LARE hET 868ppm ol H|E < ascorbic acid 0.5%
A7} F 239 ppm, ascorbic acid 1.0% A7} 214ppm &2 ZE ol FAAA &F
S BFony, AF7|e] AHEFE MAF] FA3A.
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I =N
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Contents of residual nitrite(ppm)

20

Storage time(days)

4 CON -~CH -oSE KPP {3A0.5%
-&-A1.0% -0-S0.5% —0-S51.0%

Fig. 6. Changes of sausage residual nitrite content
depending on natural extracts addition during
storage at 10C and 30TC.CON: control, CH: chitosan
05%, SE: sesamol 0.5%, KTP: dry korean tangrine
peel 05%, A05%: ascorbic acid 0.59%, Al1.0%: ascorbic
acid 1.0%, S05%: potassium sorbate 05%, S$1.0%:
potassium sorbate 1.0 %.
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Ab Azt 2 AA1A] gEHg W

2598 AZ7)17e] wE lightness® W3t Fig. 73 2ok 10 C A% A%
20 YA 5 € lightness7t Z4a3ddes, 30 CAZ L A 5UAEE lightness
o] ZAE Yehdol 2AA g71e 10 C AZEY 30 CAZA =] A4S
et =28, 4 A7 F94L AFHA FUTHP>0.05). RednessE
(Fig. 8) lightness &} 8 10C ¢ 30 C A% EF A% 10 4A7AA F7tsict
7} Zaste 3¥S Jelldr o] Ax ARt wE Ao WAges A%
7120l Ao wal lightness & #2389, redness © $7Fstth7l oAl #A4a
o= Kim 5(13)3 Park 5(14)9 B39 dX&4A.
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Storage time(days)
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-A-A1.0% -0-S0.5% —-51.0%

Fig. 7. Changes of sausage hunter value(L)
depending on natural extracts addition during
storage at 10T and 30T. CON: control, CH: chitosan
05%, SE: sesamol 05%, KTP: dry korean tangrine
peel 05%, A05%: ascorbic acid 0.5%, Al1.0%: ascorbic
acid 1.0%, S05%: potassium sorbate 0.59%, S1.0%:
potassium sorbate 1.0 %. :
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Storage time(days)

#-CON -oCH -@SE —KP - =
-A-A1.0% -0-50.5% —-51.0%

Fig. 8. Changes of sausage hunter value(a)
depending on natural extracts addition during
storage at 10T and 30TC. CON: control, CH: chitosan
05%, SE: sesamol 05%, KTP: dry korean tangrine
peel 0.5%, A0.5%: ascorbic acid 0.5%, A1.0%: ascorbic
acid 1.0%, S0.5%: potassium sorbate 05%, S1.0%:
potassium sorbate 1.0 %.

of. At

ZAXE 10T 9 30 TAM AFsEN AR713ES A, &, 247 281
%E 71EE HAMYGAHY)LE B/t 23 Fig. 9, 103 o] H@7|o] F
Bl wet A, ¥, 237 281, %S FrdHE FFgelen, 10T Boe
30T Aol 2 Fo2 A2t 10T AZS 3¢ M, & =237 283
RE AZ 09D7HA B5HIE 37 o)delded, 0T A AF 2047
A2 Yyetgd. F, AF713S 10 TE 409Y A, 30 T £ 20 97X7E A 3ol
bede dAsid £, AtHez 7o Y77 vEAME & Xo
€ YEiA &
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0 Flavor 0

4 CON -a-CH -o-SE --KTP  (3-A0.5%
-A-A1.0% -0-50.5% -o-51.0%

Fig. 9. Changes of sausage color and flavor
depending on natural extracts addition during
storage at 10T and 30TC. CON: control, CH: chitosan
05%, SE: sesamol 0.5%, KTP: dry korean tangrine
peel 0.5%, A0.5%: ascorbic acid 0.52%, Al1.0%: ascorbic
acid 1.0%, S0.5%: potassium sorbate 05%, S1.0%:
potassium sorbate 1.0 %.
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0 Taste 0

4CON —4CH -eSE -+-KIP -0-A0.5%
-&-A1.0% -0-50.5% —o-S1.0%

Fig. 10. Changes of sausage texture and taste
depending on natural extracts addition during
storage at 10T and 30T. CON: control, CH: chitosan
059%, SE: sesamol 0.5%, KTP: dry korean tangrine
peel 05%, A0.5%: ascorbic acid 0.5%, A1.0%: ascorbic
acid 1.0%, S0.5%: potassium sorbate 0.5%, S$1.0%:
potassium sorbate 1.0 %.
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4.8 <%

AAY 328 H7l 2AA9 pHe ¥slE= 10 CHAS B¥ W=7 pH 63
o] u]&o] =AY (chitosan, sesamol, ZHZZA) HF7I+E pH64 2 ¥ =4
Uelgon, $2& 10C ARt 30 CAZel A% 109ARH i 8%
Zo] a7t Z748te Aol ByEYe AF7IZe] Aagd =t 30T A
Fo] Hate] 10 CTHAo] MA3F ZisFon, & 59~43% 9 HAE U
e 9= W3E ascorbic acid A7MTFE AYsiE FAHE BFoIUL
oy, AHASEE 10C AZH 30 CTAZ BF T Hssd AAE AT
7} o4 @& TBARS &€ uUehlsieod, foAde AFHA fdd. 8, A
A4 6|IE 9% potassium sorbate 7FTE hE T HIE HZETFA w3
o] @& TBARS &€ Uehligleu, 94 #o4L AAHA gt oAty
dFe AR 10T o A4S A7l Aol met dAH R HHE Fa
sgou, 30T A% A 5UARAA F53) oy AF 10 LA RH
= NS gaste AgolAt 10T AR F A& Ase A 20 IAFH
lightness 7} Z4&gon, 30T AL A% 5YALE lightness 8 F2E Y
bl th. 22, redness® lightness ¢ €2 10T ¢ 30 C AF 25 AR 10
A7 Zrbsttizt MA 3 B2 FZoiUct. BeAA A A, ¥, =3
7 adln e ARVIzel AFHFel wat gase FFeded, 10T 2o
E30T AFo] & Zoz FAsAch #eHsE A, 10T AFLS 40 7A,
30T AFL AF 2097A AF73Ne] Hsd Aoz #LHUG wA, A
AQozRE &% sesamolol AAA Y AZAY o}ALYF £2AFEOl 7
oz ol ALE JheAe) ERHY Aoz #ddEn.
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A 4 A B8 4879 di A E 9 starter=4] 9
=4

Cultural characteristics of mixed starter made by

isolated lactic acid bacteria during meat fermentation

- Abstract

The characteristics of L. plantarum N-2, N-9, and P. pentosaceus N-3,
N-4 selected among 10 strains isolated from kimchi were studied to develop
meat starter. The selected strains survived in artificial gastric juice(pH 2.5)
after incubation for 3 hrs at 37°C. The strains also survived in artificial bile
juice containing 1% oxagall for 24 hrs at 37C. Nitrite depletion ratio of four
kinds of mixed starter made by selected strains was above 95% in MRS
broth containing 200ug/mé nitrite after incubation for 48 hrs at 32T. Two
kinds of mixed starter(L. plantarum N-2 + P. pentosaceus N-3 and L.
plantarum N-2 + P. pentosaceus N-4) showed 100% nitrite depletion ratio in
the same condition. The two kinds of mixed starter showed growth in MRS
broth containing 8% NaCl. and survived after heat treatment for 20min at 6
0C.

1.4 &

o AREH AFAA FY3HA ol &= Y FAFL FAE B3 4
o stg AAEY, FE FFEY, AAFELE T FAY 71w LA g
HEAZY FAZAALY Az o] &HT Yot oo = FATY HAMEE
Eo] AA S IF ZasH 4 /1A AY 4L JMAT &) WA 3l
th(Gilliland, 1990). #At#Fe] dEHA A8 BPo=e Fud BFHsq 9
%S ARAANE BRAAEL T+ AW FRAEL dHAE FBAA 4
&3l 7te Zol FaIHY FuldA B {ATE oldde BH7AA P&
o Z & Y& fFAEel BA h(Floch, 1972; Sandine, 1979). ol2l@ o2

ol

bl
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798 7l5ez Ads FAFEL AF ARY startert JTAZ 9 o]fHI
A7, 1986).
Az 2 Az 2R YoA fFAaAde 98 AU g& ol &3t {4t

BAse Aot F4& pHE YFo Sold ntd HEHE WAl 3n @
AL HAANAA A7 gt FJAZIH(Kandler, 1983; Whitaker, 1978). &
A F9 starter2 AlEHE AT ZdFojol & 2HAL 47 6% oA
A 100ppmoliA Y 5= glolof &8 AdFAL 27~43TC, dAFHAA o]
U S48 Aastr] Polot stm ¢ A7 @@ Ao AR 48 £
32 olol FcH(Smiths, 1981). EF FAT S W 7|4 BHAME 44
F glojof sta ottt ofAAY, ¥E, &7 R ¥ pHilE AFo] 73
R& o] &8k grh(Egan, 1983).

B AgoAe 2E £AA A FE starter cultureZ2A AlE7tsA4S HES
7] 8ty PAAA B MHuso FHE KT F L plantarumd P.
pentosaceus ZtZt 27 F& ol 843t UAFAYH AF FF Y di@ HEe =
Al o o5 4FF9 EF starter2 AZE F oldAY 2ATH W
A, AUy 52 2389 FF BFE 2AA AL starter2A Y AL S
HESAD.

=2 e

po

>

2. 4w 2 3y

7t Be 42 AF 9, AF GFA) U WY 23

B Agg fAE 4F0] dF 9F Aol did e FAE7] Ao
AF ¢ 9L Kobayashi 5(1973)9] #¥ol we} 0.IN HCIE AH&3to] pH 25
2 ZAE MRS brotholl pepsin 1%E 718 ALE3 9 AF A9
WA 73 Aee 2d¥ $A72 MRS brothol A 23] o) 4 A wjgsie &
H4e ¥ ©g 3000rpmolA 1083 F94EsY T4 Wgn FATS
4% % 37C2 #48 AFAAL WS IJTTAM 34T A% I
t}. 3A1F #F 0.1% HT peptoneTE ol &3 A A ¥ F MRS agardl 3
F3 37CANA 48412 WG F A E colonyE AF3te] wiFHe] Ads
s} vz gt AF FENS MRS brothd 1% pancreatin® d7}3t H# 3
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¥ 478389 AFE 10% oxagall(Difco,USA)E 4L A2 1% H7}ste] pHE
682 ZAF ¥ ALAAT. RAKAZY AFYZo) g WAL AT Yo
A 3AL T g F 3000rpmell A 1083 94 REsd A5de vEga #
AL i AF GFYE 4593 FFo2 HUlstd 37T 2442 R
g WY F AEFE A

Y. &3 259 olAdY &A% A

29 259 A 43FE 42 starter [ (L plantarum N-2 + P. pentosaceus
N-3), starter II(L. plantarum N-2 + P. pentosaceus N-4), starter (L.
plantarum N-9 + P. pentosaceus N-3), starter IV(L plantarum N-9 + P.
pentosaceus N-4)2 AZ¢ F EF TF & oldAA 2A%F FHL
Dodds$t Collins-Thompson(1984)¢] o wat AAstd . MRS broth 9mé
o 2mg/mée] nitrite slon. 1€ 718t HFEHE7F 200pg/me7t HA 3t
T wjA o] 24X wiFAID A {AE S 244 559 Foz HFso 32T
AA wlFIRBA 24X AR ANBE MFS IAE }AANASGE A3
Rt

o £ 579 94 &3

% 459 NaCldl dig HA4& zA8H7] 18t 2k2 0, 8, 10%9 NaClz
EXE £ ¥ MRS brotholl 24A1F i@ QA AT wiFd e 2 22} starter
LIL I IVE JF# F 6A 3422 pH meter?} spectrophotometerE ©|
439 pHet FFEE SA3A

g, &3 #F9 g &3

starter I, 18] #FAFFE 37CAAM Ao widgd F 2m gold band
ampoule(Weaton Co., US.A)l &F3lo W3 g 60TAA 10, 2087 &
Mg F FA YZAA MRS agarg AHE3te QEFFE 2A3Q.
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3.47%4 ¢ 13

7t 28 4 AF A9, AF FEYel g Ui

AXANA B F F4TFY L plantraum(N-2, N-9), P. pentosaceus(N-3,
N-4)& AT AAollA AT g Fo A4S FAEE SAH® d0= g2
¥(Fig 1, 2, 3, 4). 28 F3F ZF AT A Aol AT wjIFd Fo A7

£ ZF "3 1 log cycle 3= ol Ao 10° CFU/MmI FE9 43
€ 29 279 FAE AEE JeEIAY. &3] P. pentosaceus(N-3)FF
9} P. pentosaceus(N-4)F& AF Aol AL wjg Fo A7t A9
Wstzh glo ZHg Ad WS JeEtld AFES B8 QA JE HHAE dif
2o 9% ugESc AZAHE 9Fe EHsA Ran AEATE AF
£ 3te o] fdeln oA 9439 R& pH #Eo|HDare F, 1972). ©
2 A {FATE F AFFELol s vAELE FUA =EEA Ko
a2 AP 71eE LA R F97F g gEN fFAade A A8
71%, & probioticsZ9] &&& 37] A= AYd S F A= I
Aol gl 59 Aol Fasd A

AFHBANA A2 viFd F AP #59 AF dF Yo it Uiy E &
¢ 27E 2e FA 2F EF AF 2FHANY 4FF71 10° CFU/ml o1 %
g Yelgo] A& 715 Aoz FFHUG. dvtd oz SAEL oA o
& Azte] vz &7 did Ao WAdE /A FAES 9 Aol
AZ& A AEHYo] L AW Fol 28 & JvH(x, 1997). o127 7|
Agol QEY P Y HFoH HoAFez RBuHe BF
g Aol slojof gt} Gilliland 5(1984)2 r4t#e] probiotics® 24-3}7]
MM E oxagallel 0.3% € wlAdN AFE £ Y& = WS 7HA
of gttt B vl vt 2y ¥ AFRAEL L acidophillus, L casei,
L breviss9 FW &#d FAATe GFc dg Aol 2 Holu oA
FAsA e FAFEL 015% oxagallel FH8 HAGHE HFFo) Bis
sttt B @ vl Qoh(Gilliland 5, 19984; Sandine, 1979). ¥ A @A £
g 23 fd FAFS FUHAN FAHA ARLAE EFEHn AF o3
AEF FEHANAY Fe WAL B AAol HAHNE A ¢ AR E 5 F
oA o8 712 A 715E $Y8 5 U o2 Badgi
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Treatment

| ; Before incubation in artificial gastric juice
I ; After incubation for 3 hrs in artificial gastric juice
Il'; After incubation for 24 hrs in artificial bile juice

Fig 1. Survival of N-2(L. plantarum)isolated from
kimchi in artificial gastric juice(pH 2.5) for 3 hrs
and artificial bile juice for 24 hrs after treatment
with gastric juice for 3 hrs at 37T

95

9.0 1
8.5 1 A
8.0 4
7.51
70-
| il it

Treatment

Viable cell(log No. CFU/m

| ; Before incubation in artificial gastric juice
Il ; After incubation for 3 hrs in artificial gastric juice
It ; After incubation for 24 hrs in artificial bile juice

Fig 2. Survival of N-3(P. pentosaceus) isolated
from kimchi in artificial gastric juice(pH 2.5) for 3
hrs and artificial bile juice for 24 hrs after
treatment with gastric juice for 3 hrs at 37C
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Fig 3. Survival of N-4(P. pentosaceus) isolated from
kimchi in artificial gastric juice(pH 2.5) for 3 hrs
and artificial bile juice for 24 hrs after treatment
with gastric juice for 3 hrs at 37T
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Il ; After incubation for 24 hrs in artificial bile juice

Fig 4. Survival of N-9(L plantarum) isolated from
kimchi in artificial gastric juice(pH 2.5) for 3 hrs
and artificial bile juice for 24 hrs after treatment
with gastric juice for 3 hrs at 37T.
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&% 2T o AAd &AT &

AT FATE EF FFE AMEEY] A8t EFHAUL A9 o} AAE &
AFS AES AFAL Table 134 o). @5 #F9 o}2AR 2453 A #
A B3dE B EF starter BF 95% oA AASE eI o E3
starter I starter I 4841 Wi F WS o 100%<] oFAAY 2A%S JYeE
At @A LE SAFY Axe vIAME FE Pediococcivt Lactobacillig
A3t 12 AT LEE APAIA HF pHE 46~512 ¥ 3t gloy
olol W3l fHAME Micrococcig F2 AHL3AY ttE 3 st 2a
229l 239T °lstollX HF pHE 52~5622 Hlu¥ EA 3t Ro| EHo)
tHBacus, 1984). metA 2 A= £ FFY #4479 L plantarum™
P. pentosaceus& EF AH§3te] BE AAR Az Al o] &FTH AAA Y9
e mE2A FEdtd LEALTS AxFPL SESAPF FAC T4
B9 AFAQY oHAIEY 2ALE Eo} H2E SAF starter2AN 9 A%
o] 7ts3ditin AL A

™

Table 1. Depletion of nitrite in MRS broth by various starter after incubation
for 48 hrs at 37T

Kinds of starter’ nitrite scavenging ratio, %
Starter I 100
Starter II 100
Starter III 970
Starter IV . 97.0

* starter I ; L plantarum(N-2) + P. pentosaceus(N-3)
starter Il ; L. plantarum(N-2) + P. pentosaceus(N-4)
starter Il ; L. plantarum(N-9) + P. pentosaceus(N-3)
starter IV ; L. plantarum(N-9) + P. pentosaceus(N-4)



o & 259 U A

B AT 28 AR AEA EF starter2 AHE37] Y3t op ALY
27%0] Hol\d L plantarum(N-2)$} P. pentosaceus(N-3)& &¥% starter I
s} L. plantarum(N-2)$} P. pentosaceus(N-4)& E&% starter & A3ty
2 duid e SR8 e 59 4L 0, 8 10%9 NaClel #H7Ha
MRS brotholl 24A1ZF ¥iFE FAHEE 1112 HFst wjgstdEs {39 pH
g Z2A%d AL ZFAE table 29 YErd vi Zo E3 #5794 Ui e
uF 48A2 Fol 8% ¥ FEAAMZ Aol st Aoz YEten pH
3 vl 2442 o] F 2 4ol R HAHUT 10%S F FEAAME v %A
gt o] i o|FoljX & Aoz FAHMNUG. wElA B AYAM EHTE &
g £ AEEOHE v dFEY °31}M'>‘°l Holg Aoz HEHA
o}

Table 2. Growth of starter cultures in various NaCl concentration at
37C. o

Starter Incubation

. . 0% 8% 10%
culture time(hrs)

0 0.039 0.039 0.039
1 24 1.845 0.998 0.019
O. D. : 48 2.128 1.252 0.259
(600nm) 0 0.039 0.039 0.039
II 24 1.983 0.869 0.030

48 2.162 1.339 0.675

0 6.79 6.79 6.79

| 24 3.02 3.68 525

oH 48 2.84 3.36 5.12
0 6.79 6.79 6.79

I 24 3.06 3.66 5.20

48 2.78 3.07 4.84

*starter 1 : L plantarum(N-2) + P. pentosaceus(N-3)
starter II : L. plantarum(N-2) + P. pentosaceus(N-4)



g £ 759 944 &4

L. plantarum3} P. pentosaceus &% 59 QWA S 53¢ A= Table
3914 BE uie} 2o 60ToA 10, 208 ¢ IAHY F FA Wgsiq Q&
$E Z2A% A, NBo] FHEFE YFFeE FAENoY Fol o5 &As
AEEAE G Aoz FRHAY FF E APGodA £ starterg o] &3
o ham$ AZ3A 8 25 A FA Al ohFAES 2ANED B ol F
nE A% FARHE AXA HoEdE 1 #AH F AT AMEER g1 @
o E SAES HFANL A FUoA AFFL(H, 19848 & + e A
oz BodHAY.

Table 3. Effect of heat treatment on the starter cultures
(log No. CFU/ml)

Temp Time(min) starter 17 starter II
control 0 865 + 0.08° 884 = 0.06
10 3.37 = 0.09 459 + 0.19
60T
20 294 £ 0.08 350 = 043

" : Mean(log) * standard deviation
Tstarter 1 : L plantarum(N-2) + P. pentosaceus(N-3)
starter II : L. plantarum(N-2) + P. pentosaceus(N-4)



4. 8 ¢

AxoA 2 AgsHo] FAE FAE F LE 2AA AZE starter2A 9
AHg 7H5AL HESS A3to L plantarum¥ P. pentosaceus& ©]4384 <
T Azt AF FFAN A WA o] F FFE o83 EF FFE A
Z3% F obdAdd AATH duA, 4l & FAHFUH

1 22 $479 9F 94, 93 gFd A e FH3E 2R 445 =
£ oA 3x3 wjF F 10° CFU/ml o439 AZFE Jehde] A&
o] JFsatgen @EYANE FFuih FEY ol Yo 10° CFU/m
olde] AEFE Yehdol A4t FFYe ol e Ao BEHUT.

2 fAEe EF FF2 AMEEY] st ERY F obEAAY 2AFE
245 A3 w]F 4843 o} Fol| L plantarum(N-2)3 P. pentosaceus(N-3)
E§4e starter I3+ L plantarum(N-2)3% P. pentosaceus(N-4)& &
starter 18] Z$ 100%9] olA4AE 2A% S Jedo @5 #59 o B
A7t ¥& Aoz HEHAUT.

o
A

My A

3 £3 732o QWAL 3% 27 8% o EEANE 4B sHsson
Wl 48417t o) % pH 40]5t8 Uehe] & AYE Aol g Aoz
25t

4. Y 39 QU S Y A AN Aol FHAAFLF YdFe d4
sdgou doll o ¢A3] AMEEHAE ¥ Aoz #FH FAHRHFE A
e FAF AZ A A 7Hed Aoz ZdEU
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Al 5 A Starter F7IA 717 9A T3 T 94ASY

v Y E351F o]ty HA4o wA= 9F
Effect of addition time of mixed starter on the
changes of microbiological and physico—chemical
characteristics of meat during curing

Abstract

The change of residual nitrite content, pH, color, lactic acid bacteria and
coliform bacteri during fermentation for 72 hrs at 32C was examined to
investigate the effect of mixed starter on curing of pork meat. Nitrite
depletion ratio showed above 90% in starter inoculated meat and about 70%
in control after 72 hrs incubation at 32C. the growth of coliform bacteria
inhibited significantly in mixed starter inoculated meat compared to control.
The number of coliform bacteria was 598 (log CFU/ml) in control, 2.85 (log
CFU/ml) in starter I (Pediococcus pentosaceus N-3+ Lactobacillus plantarum
N-2) inoculated meat and 3.06 (log CFU/mlin starter II(P. pentosaceus N-4
+ L. plantarum N-2 ) inoculated meat after fermentation for 72 hrs at 32TC.
The effect of addition time of mixed starter on -changes ‘of nitrite depletion
and coliform bacteria was also investigated. Nitrite depletion ratio of cured
meat after fermentation for 72 hrs at 32T showed 97.0 % of starter added
meat before curing and 96.8% of starter added meat after 2 days pre-curing,
respectively. The starter added before curing was better than after
pre—curing for 2 days in changes of coliform bacteria, pH and nitrite

depletion ratio during fermentation, of sausages for 72 hrs at 32T.
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T $8 Jdae A 434 80l /79 au7t FUkstn ey o
T AFY A2H BEF FIhEte Aot 71E SAFLS FE =59
YEE 7hF3td F2 {, wo)|A, AR Foz AvHI gled I AUt
Fdg 4F M SAEFS ‘:‘.""H‘i%’qli o] FAFT A wIA 483
o5l AT FAF Aol FLY EAZR UFHEA SAF ARA AHEHE
ofAtde) Aol FFH A EF} E tHAZ W A Folm AAHY
AF7F 19509 i e &datA JPHo . KAF AXA| AVEHE ohAA
< nitric oxideZ E3=H &) ojuf YA€ nitric oxideZt myoglobind} Z 33}
o SAF §H& PRI (Zaka T, 1976). o= o}AAHL Staphylococcus
aureus$} Clostridium botulinum®™ Z€ A FE5d9 F4& JA3e Hdkx
#osie] Atstel 9@ AHH HAPAHA, Fried A Fo Jd3s AeR
a2 ol SAF AR AoA QlojMe & He HMEER d4H9 fo
(Kromlich %, 1983; Poter, 1975). ¥ $(1982)0] AAIA] A FAAM ofddY
F%0) 87~102 ppm AEFIJTR BIF AANE & Yo IJH ofFAY)
Fo 23R BAHLY £ e amineF S} 2839 N-nitrosamineo] 2=
Wetd B0l AAHE  UuE AMdol HZ dXAA olFAAAY HAAd
gzt A7 diF571 AR HCrosby F, 1976). 4944 329 nitrosamine
AEME F3) AL FFo] A&7 Yot Heath(1962)e] 23t dimethyl
-nitrosamine& F A A4S KA sHeAol Ao sHo. a8y AA
7hAl ol A EE WA AMEE £ e HE MIHA S AFAA
obFAEE AHEEA ¥R SAFE AT E AL YA 23 AFA e
TAEYG o & 98 JHA EAE °F7]’*]§ T om2 otANGY AIEHS
TFAE Wl dAYgye] e o) AHdoltt ity o8 7x =29
€ 18¥ W Hio %& AHEEY ol FAHY 4Y 1A EdE #YIEA
Agol9e] SAFol FEde AL S YFHeR BHAIE R F83
= RN P A= 8
B AYS LE AAA AR A olAAYY ZR7IEY S4 HdL e
A FEA Uniz A4y EZo AFAI He [E MANE S 2ANA
AAE F Qe starter 7 A71E ARSI Y8t 4ToA 293¢ AR F
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starter® HE¥ A starterst FAAE FA FME F §9 opAUG
¥, |4, pHe W3}, WAEHY WiE FEUT.

2. Al ¥ Y

7t &% starter 7t & F9 A

EF starter 7ol @ LA T &9 WIE FAH) A3 EF starter
g 3% AFstA 32TolA 7223 AFsAA JE opAA Y, vIAES W,
pH, 49| HsE AU

1) AlgEy
SFAN AKPANA FAE =5 30gy Astod AR A

2) £% starter =4

4t 3 Lactobacillus plantarum 1% 3 Pediococcus pentosaceus 2% 2
Z+zh 37TCTAA 2443 v g F 3000rpme 2 1083 YA E I3t phosphate
buffer(pH 7.0)2 23} A13& ¥ £33l starter KL plantarum N-2 + P. pentosaceus
N-3), starter II(L. plantarum N-2 + P. pentosaceus N-4)& ZA|sto &9 ¥
=7} ¢ 10'CFU/m7t IS HA 34 §F AL

3) A A9 =A
dA) A& sodium chloride 4%,,sugar 2%, sodium nitrite 0.02%& &%
F ZA s AEsHATHE, 1999)

4) T #F starter 7o A& A5 MAPESH A

2% nAYE HALE AR 10ge AAL BHoz FAHoE HH
o} 0.1% peptone solution 90mlE #7}3t stomacher(Lab blender model 400,
TMC Co)Z #&d & ¥ 1 94 ImlE A 4% F FATSFE 002%
sodium azide® X %% MRS agar, coliform bacteriat violet red bile agar®l
Ztzt AF s 37T A 48A1% Wigd F el colonyTE& ASdd dzT
o} ¥ w3t



5) £® #F starter 7t A¥ FAXY pH A3 &3

AA 59 pH W3 HAE AR 10ge 12X FFez Fadez AP
o] 0.1% peptone solution 90mIE #H7lstdq FA3} A7 F 1 A& A8 3
o pH meter® ZA394.

6) £F @5 starter ¥7t A FAF He IE o} FJE &3
GRS He BE olAAE 3L Ito 5(1979)9] el wat w4
Fa Ao AGzA % A& AANEE Table 1, Sheme 1.3 2o} AA A

7 4A%Y 54 &3

£4 §9L& MAA(CR 200, Minolta)2 33] wHE = so] FFE 73
Hom ZHAge lightness$} redness® YVERHI L ojue] EERS Y=045
a=0.3132, y=0.32039] {4 calibration plateg® A}-£3Qc}.

Table 1. Preparation of reagent using sample pre-treatment

Reagent Procedure

Dissolve 106g of potassium ferrocanide trihydrate(KsFe(CN)g -

Reagent 1
cagen 3H;0) in water and dilute to 1,000mt

Dissolve 220g of zinc acetate dihydrate(Zn(CH3COO): - 2H20) and

R t I
cagen 30mé of glacial acetic acid in water and dilute to 1,000mé

. Dissolve 50g of sodium tetraborate decahydrate(Na:B.O; -« 10H0)
Borax solution . )
in 1,000m¢ of tepid water and cool to room temperature




Sample 10g
!
Saturated borax soln. 5mé
{
100n¢ D.W

l
Heating (in water bath, 15min)
l
Reagent I, 2mé
|
Reagent II, 2mé
{
Transfer 200m¢ volumetric flask
l
Stand for 30min at room temp.
l
Dilute to the mark with water
!
Filteration
l
Filterate (20m¢)

Scheme 1. Preparation of curing meat before chemical analysis.

4. % T3 starters] ¥IHA7IG) mre &9 W

2% T3 starterd) WAV @ LA FA Fo HWEHE A&y s
o 97 #4 glo] AXA} starter& Tol A7HE A9 4TAAN 292 I
FHL AD T Ko Ui Y starter® 3% WEFA 32T 724 &
SN FE opAAY, HjARe Wsh pH, 49 wsE BFAYY. Y
startere] ZAe ANEHE, APde 919 FAHAh



g, T4 A
EAASE SPSS 4 Z219E o]8€39 Duncan’s multiple testell w}e}
S AAR3}A

3.4% 2 13

7}, EF starter 7t o £ W3}
1) £ starter A7l o §9 M PYELA W3

& #F starter®] A 7 {FALH dAFFTY W3 Table 2,
Table 3014 & uish goh fAE4el Wsktable 1S starter® 27HE 34
W x7] 10° CFU/ml~ 10° CFU/mlSl HEFAAM @& 722384712 10°
CFU/mIE $A3tdA §47 AFZde dd& As7E Q). starter F37)
FAME BE 27| §4FF7F 10° CFU/Mml ZE2 A veiged oe
S EAFE FAFFA Aoz Ardy 2i7 IYEFE 3 £ 10
CFU/mIZtA Z7t8te A%e Udehits %& 2N e 2 $71 23 #
A% AFES B Table 39 d4A IFA F dBAE LY ¥sE BT
v}, starter® H7M F$9) 27] YAFESFE 10° CFU/Mml IEZ FAHEIR L
U 2gst 18ggel wel starter A7MFE PAF TSI 10° CFU/ml dE=2
fFAE D Ba 2ARAGNE 2 7 ZaAHE A%E Yl oy starterg
F7bstA @& Afde dATEFIT AR Ftste A2 YERTh
Collins(1961)¢} Gilliland $(1969)2) Rito] &3 faFo] AAstE HAato)
93 pH7} ZAEHo] ¥ pHAAMY dA T 3L dAgdd syt &
A4Y A7 yZFEEe] 10' CFU/ml A= AZ&71e QoY starter FHIHF
o vlZ@ o 10° CFU/ml AE #2AQ 2o]& Yeho] 2 H&ol JAlg
= Ao2 BAHAY. starterg H/EA ¥ A5, FATFE BE F7]
A% Z7tstgoy 6 mE fake] MAE starter FIHFE BTk u)ofay)
f&Zo] AT EHFAHY A&7t o|FAA &L ALRE AGHUL. 4
#F49 YAFT W8 ARolM starter IF starter I HAFE K95 =
°o]l& YellA Fdd. B AYPA 7] dFEEF7T dbd =A JdEhd A&
Aoy ol 98K S e AP F UATETY Lo A =%d o



goleh AR Wb DAERHOT A ANS A4E AHAE AR
$429 944H% Atz 9E%9 FUE FAY 8o HE oz
B |

Table 2. Effect of mixed starter on the changes of lactic acid bacteria

during fermentation for 72 hrs at 32T.
(log No CFU/ml)

Incubation

. No starter starter I starter II

time(hrs)
0 2.60+0.22% 6.78+0.26° 6.95+0.21°
12 4.38+0.15° 7.8510.16° 7.19+0.09°
18 598+0.13° 8.2610.05° 8.33+0.24°
24 5.98+0.18° 854+0.14° 8.191+0.08°
36 6.97+0.18 85110.21° 8.68+0.07°
48 7.31+0.14° 8.83+0.09° 8.45+0.20°
60 762+0.31% 8.610.09° 890+0.10°
72 6.93+0.06 8.26+0.08° 8.37+0.03°

Starter I : L plantarum N-2 + P. pentosaceus N-3
Starter II : L. plantarum N-2 + P. pentosaceus N-4

* . means * standard deviation
3~°Means within each column with no common superscripts
are significantly different(P<0.05)

Table 3. Effect of mixed starter on the changes of coliform bacteria

during fermentation for 72 hrs at 32T.
(log No CFU/ml)

Incubation

. No starter starter 1 starter II

time(hrs)
0 1.641+0.13™ 1.97£0.09* 1.84+0.09°
12 3.02+0.07° 2.86+0.10° 2.22+0.09°
18 3.74+0.13° 2.26+0.09 2.74+0.09°
24 401£0.15° 252+0.17 2.80£0.10°
36 474%+0.12° 2.63+0.14° 2.67+0.22°7
48 498+0.10° 297+0.12° - 3.07+0.04°
60 5.38+0.08° 3.07+0.11° 3.18+0.06°
72 5.98%0.08" 2.95+0.32° 3.06+0.26

all abbreviations are the same as Table 2.

* ! means * standard deviation

3~°Means within each column with no common superscripts are significantly
different(P<0.05)
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2) £3 oF starter A7l A% S pH W3}

EF #F starter A7 ol oY Ko pH W3 E 2 A= Table 49 2
th. 7] pHE RE AFFAA fFASHA Jdebgoyd Ha Ato] ZARE+S
starter& #H718A &€& A S, pHE 63EE AT WA starter H7HTolA
WE 36A12k0] AYHEAFE pHYL 50182 4387 AAste $E T2A1271 A
50]3te] pHE #AHAL HE 72ATA i pH/E F71ete o] #FHIY
o} & %) starter 7179 pH7F 4 F ol f T starter2 AHEE Ao
AAstAA AT Aol iAol o] Az Ao HFF TL HRE
A% Y FAZY H4Fo] dAHE Aoz AU E‘?} T2A A &9
pH7} & F7iste A& d@¥de] 45839 st A{A HAdy #F4L ¥
d2Yol A W& A2 Deymer 5(1979)9 &3 Bud »f o 43y
o2 ofARYE Y& pHY £& 2 oA &3, 240 o& FJdde
H 31(Scopes, 1970; Greenberg, 1972; £, 1986)5 & u|Fo] & o starter 7}
o 9§ &9 pH AH3sle oA EE FAAIZ $4& A b
TAHoZ L ANog BIHUYT

Table 4. Effect of mixed starter on the changes of pH during fermentation
for 72 hrs at 32T.

Incubation

time(hrs) No starter starter 1 starter 11
0 6.63+0.10™ 6.60+0.21% 6.6110.09%
12 6.80+0.16° 6.14+0.34* 6.22+0.21°
18 7.01+0.30° 6.14+0.17* 5.78+0.22°
24 6.72+0.08" 5.0110.05° 5.13+0.08°
36 6.51+0.10° 492+0.18 4.80+0.43°
48 6.6410.15°, 477+0.11° 485*0.15°
60 6.71£0.05° 466+0.10° 4.75+0.15
72 6.47+0.06° 4.78+0.06" 4.84+0.09°

all abbreviations are the same as Table 2.

* . pH value * standard deviation

#"“Means within each column with no common superscripts are significantly
different(P<0.05)



3) 3 TF starter F7l AF & U FE olAAA 2AE

&3 TF starter A7t A & W9 FE o}AAGY £2ALE YEI F
= table 59 2t} starter& I A olAAAY 2AJ LA 124H
5E 8% ol49 obEAAYE A£AEES YelUo] A T2ANA = 95% o] A9
ofdd AAEE YErUAT.

Nordin(1969)& B ®AHZE°] pHE A AIA nitrite®] nitrate2 2] A §y)
g Z71Ad B ol nitrite® ZAAIE enzymed MWD SQT. £
Fournaud (1964, 1966)< #AIFolA E§ FA3TY nitrite reductase
enzyme systemol] th3le] Bu37|1= AT weA A7 ol AAY £A
L 3y AU FLE AW Guite olAANAE 2AJE enzymed
ottt & ¢ JAth v starter® F7FER & & A fole obEAYG 1A
o] HE 27|1EH FU¥7Ie ey ¢E WU 0% FEY AATTE
Bo] &g ofAAFY 2AV o]FAR] gL eF HyIHJeH H UHF
717 B A FdE FAFHA Aole YeElU AT Mol Azg TE A
AW olAY FFHS A 5094 36ppm °lF FAEFHTH 53 P F$ A
% 35¢A 67ppm ©°]49] olAAiFe] FEIFTE ATFAIH(S T, 1983)7F Bn
Hol & ulo olAde] BEY B9 WA EAQ nitrosamined] B FE )
a2 98 gd3 AL 9AK e FEEE o} ALY L nitrosamined] B4
3 A FAZ de=d Sen F(1984)9] WEW nitrosamined] A FL oA
Ad sz Fo HA@dn Busgoen o2 @ nitrosamine o} ALY I}
g7 ascorbate E£+& erythrobate® 37 AM8-3t= A o| nitrosamine A ZFS
A grE ATAHE BuHH tHSen T, 1979).
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Table 5. Effect of mixed starter on the changes of nitrite depletion
rate during fermentation for 72 hrs at 32'C7

(%)
Incubation
. No starter starter I starter II
time(hrs)
0 0 0 0
12 23.46*+0.17 8560+ 1.57° 86.62+0.77°
18 35.22*+1.74° 87.79+1.08° 86.86+0.94°
24 4953+1.16" 92.74+0.99° 90.87+1.72°
36 60.06+0.85" 92.10£0.61° 94.62+0.60°
48 68.05%0.60" 96.18£0.55° 94.72+1.00°
60 70.19+0.54° 96.86+0.62" 9742+ 157
72 70.64+1.02° 97.00+0.66° 98.54+0.77°

all abbreviations are the same as Table 2.

* : means*standard deviation

#"®Means within each column with no common superscripts are
significantly different(P<0.05)

4) £ 27 starter® H7HE $99 Ag 27

Y 27 stater A7t 9 24 WE 2HY e eH LrHTable 6,
7. starter A7kl 4 L @ W3 AHE BA RET starter 7T BT
a7k AYYSE 429 37 AFS deiND dzTe AT 4
49l Aole QAT WA 2ARA hETe L gol tha R %L ey
o AeiFstel #oH Aot BAHYG a & W) FeolE YT 2T
£71%€ a gol Rko hRTY S $R/ APl @} Balo] HAUR
starter& A7HE Z9 WE 4BNTA] 7.24% 7.488 vhehlol tiETsh HA}
# A%S dehiYon $E 60 olF NSt thd gasg HET
Bt starter A77S HAES AWHOE RE ol FE starterst & WS U
F oA E AAHY] WEY Aoz BUHY o: Fxo WYL s
AoE BAHUL VA F AU F7h: 2% U] pH A%} FEe=
A8 g9 TE7H WA F Y7HE NOst #astel A% 97 49
ol JFE Byl dRolzhe nu(ol, 19899 YAkE AHL e
aeU A ol FRE 1 @] Faste o EFAUL ok B LE
oA 29 o4 AYHHY] WES] So] WS Yehd Aoz AR



Table 6. Effect of mixed starter on the changes of value L(lightness)

during fermentation for 72 hrs at 32T.

Incubation

time(hrs) No starter starter 1 starter II
0 35.00+1.06™ 33.67+0.95" 34.22+£097°
12 35.44+0.32° 34.4410.76" 33.77+1.11°
18 35.01£0.41° 35.05+0.24° 35.15+1.37°
24 35.06+0.85" 36.88+0.88° 35.62+0.46%
36 36.90+147" 35.61+0.90° 36.40£0.62°
48 35.21+£1.99° 36.99+0.67° 38.41+1.01°
60 33.88+1.18 37.72+2.06" 37.77£0.53
72 35.13+0.13° 37.42+0.77° 38.16+1.14°

all abbreviations are the same as Table 2.

* . L value * standard deviation

2~°Means within each column with no common superscripts are significantly
different(P<0.05)

Table 7. Effect of mixed starter on the changes of value a(redness)
during fermentation for 72 hrs at 32T.

Incubation

time(hrs) No starter starter I starter 11
0 6.62+0.09™ 6.54+0.05° 6.6410.02°°
12 6.81+0.14° 6.90+0.10° 6.77+0.04°
18 7.13%0.12° 7.15%0.09° 6.88+0.13*
24 7.14%£0.11° 7.29+0.13° 754+0.13%
36 7.24+0.11° 7.33%0.03° 7.51%0.02°
48 7.62+0.24° 7.24+0.08° 7.48+0.12°
60 759%0.08" 717£0.12° 7.26£0.15°
72 7.38+0.05° 7.17+0.17° 7.28+0.11%

all abbreviations are the same as Table 2.

* 1 a value * standard deviation

2~“Means within each column with no common superscripts are significantly
different(P<0.05)
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Y. 3 25 starterd] H7HA71 e &9 ¥

&3 FF starter?] H7PAZIE FA37] Astd EA AP glol dA A
starterg& Z°] AZIY B9 4TolA 24 9A FAHE A F £ starter
€ AFsA 32ToA 724 TAAINEAH IS opAAY, nBEY WE, pH,
4] ¥zeE dE3H

1) Starter ¥7HA1710) W& K9 Qg W

Starter H7IA17]] BE |9 FAdS S dFdTY WHE YA A
&3 Zo(Table 8, 9). Table 84 HE vie} Zo] {FAFF9 AFF AA
A Zz FAo starter® YEH ¢ 2E £7] 10° CFU/mIE Yehi oy
AA FAH F starter® FEF A olE 10° CFU/mIY FAFSFE Ueh et
dazt APL4E fAFSE F7489 10° CFU/MIE Yehddan foze
Ax &L Aoz AGHUY. FFTFY 7 $(Table 9)oll= starter H7t=
Aste] thFFE4 F7bh 2R Fou BE 27 dFFTFE AA FA
< AR ¥ starter® HEF %9 F$ 10° CFU/MIE Ydehd gA Azg 5
Aol starter& HEF ALETY 10' CFU/mIRt A Yegc o 94A 3
AE AXNGA ZF 27 718 vEld 2342 gaHA. -

Table 8. Changes of lactic acid bacteria in meat according to addition
time of starter during fermentation for 72 hrs at 32T.
(log No CFU/ml)

Fermentation Starter I Starter II
time(hrs) A ’ B A B
0 6.78+0.26 7.3210.24° 695+021° 7.22%0.12°
24 854+0.14° 8.31+0.19° 8.19+0.08° 8.02+0.06°
48 8.83+0.09° 8.24+0.09° 845+020° 847+0.13"
72 8.26+0.08° 8.50£0.06" 8.37£0.03° 8.60+0.09°

Starter I : L. plantarum N-2 + P. pentosaceus N-3

Starter I : L plantarum N-2 + P. pentosaceus N-4

A : Addition of starter without curing

B : Addition of starter after pre-curing for 2 days at 4T

*Means * standard deviation

*> Means within each column with no common superscripts are significantly
different(P<0.05)
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Table 9. Changes of coliform bacteria in meat according to addition
time during fermentation for 72 hrs at 32T.
(log No CFU/ml)

Fermentation Starter I Starter II
time(hrs) A B A B
0 1.97+0.09° 218+0.09" 1.84+0.21° 251%0.16°
24 252+0.17°  2.36%0.09° 2.80%0.08° 2.30£0.15°
48 297+0.12° 2.44%0.16° 3.07+0.20° 2.87+0.07°
72 295+032° 2.85+0.14° 3.06+0.03° 3.06x0.17°

all abbreviations are the same as Table 8.

*Means * standard deviation

ab Means within each column with no common superscripts are significantly
different(P<0.05)

2) Starter A7HAI71o) WE %) pH A8

Starter B7HA171o] W& 9 pH WaE Yebd ABE Table 108 2. A
Y7 2% @i 27 pHE 66 A2 Uegon 2is PP4S pHE 5
olstz BAHUT T HE By AR AP FAO starters FAE 3
o7} 97 BHL AR F starter® WA ARG pH SAHoz WA U
el dx 9 FA9 starter® #7189 sausageE AZA{UH HE 271 F
A7 AAoR A F4e Aoz oAAY B 54 1A, oF w4
2o 4ZdA S| F% § W) AL 2 Ro2 wHIUT

Table 10. Changes of pH in meat according to addition time of starter
during fermentation for 72 hrs at 32TC.

Fermentation Starter I Starter 11
time(hrs) A B A B
0 6.65+0.13° 6.43+0.05° 6.61£009° 6.49*0.16
24 491£009° 520+0.12° 505+£0.08° 547+0.15°
48 473%0.15° 4.71+0.05° 481+0.15*° 4.81+0.07°
72 465+0.06" 4.83*0.09° 469+0.09° 4.79*0.17°

all abbreviations are the same as Table 8.

*Means * standard deviation

2b Means within each column with no common superscripts are significantly
different(P<0.05)



3) Starter H7}A 710 @& JE o} ALYE ¥ W3

Starter H7FA|7]0] w& JE ofAAFS W3t AIE Table 114 vebd wt
ot 2. BE 24MA starterg& HIMFOEAN ofAAF L 0%l 2AHA
on] HE DA AT EF JE bR ¥ol 7 ppmol3tE e
WA 48X HA] A4 F obALYE 2ALL 85%01dS UEY Su
JE opAAYGol AAA BAL At AW Rez dFAHJLH FA F
starter& HF St 24AF TE Fo olFAE 2ALL MU%lEE UBUA
o, starterst FAAE A AME AF FE 24MTA 90%01 3] ohAALY
aAES Yeles a7t JYd,F FIhsT. TR T2A33A starterst
AAAE A H7HE AP 293 GAF F starter& H/ME AP T o}
AN 2AEE 9%l 22 A FAY FEE YEUNT BHA 9A %
A Qlo] starterg Ht2 AHJstax WAL HEM yvz] JE ojAUNFL &
Aoz 2AY 5 A& AeZ #IHUY Eakes F(1975)2 LA P 1.5%
NO;E AGAA 54 1008 F¢ 2FEF4El 100 ppmol 3tz EERTIL
o £ Salem F(1983)2 AA|Ao] NaNOs& 300 ppm ¥ 4Tel 3043t
Agsted old 125 ppmeoldte] Aol FEHUTE FAIE BuE A
2

Table 11. Changes of nitrite depletion rate in meat according to
addition time of starter during fermentation for 72 hrs at 32T.

(%)
Fermentation Starter 1 Starter 11
time(hrs) A B A B
0 0 87.14%1.21 0 88.00£1.19
24 92.74+1.07° 88.48%131° 94.72+142*° 94.33+165
48 97.18+0.55° 95.81+1.12° 9446+198° 96.85+1.43
72 97.00+1.11° 96.88+0.98 9854+155° 97.98+1.24°

all abbreviations are the same as Table 8.
‘Means * standard deviation

% Means within each column with no common superscripts are significantly
different(P<0.05)



4) Starter A7HA17)9) e A9 Az}

Starter 7HA171o] HE &9 MeHE Uehd 23} Table 12, 13% 2ok
Table 116] Jehd L g&te] 958 2W 92 34 ¥ starter® 3718 3% L
ol @7 A&T FAO starter® F7HE F9RT e e Ushuged a
& A% 2E 27 GA FA starter® WFE P 6618 YRz
QA ¥ starter® WFE A$olE 7128 el Ao o8 o) 9 A
o2 BYHYUT 2 Bast AWPel Beh starter A7HAAo] FBEe] H
et Frhtgeh L @9 A9l B Ro)§ RPou WHEE starter
A7) BB Aot g ReE BuHe R (19849 AT A FYa
A 4AE Bz e FAF AZA GA ARH FA) B 49 2 F2

g HFETGD 2T olANGe [WE FAA7EA BHe RE FA4
2 Ao JUEch 0% Z& ARE FUN & A $F BE 2AX A=A
AANN Eeld FAZ starter® AAA WA A HFoe] AzselE
2E 2479 FAE THE Ao VIR

Table 12. Changes of vale L in meat according to addition time of starter
during fermentation for 72 hrs at 32T.

Fermentation Starter 1 Starter II
time(hrs) A B A B
0 33671095 39.821+0.34° 342240977 40.77£049°
24 41.88+0.88° 42.89+0.81° 4262+046° 43.14*=058°
48 42.02+0.67° 4351t1.35° 4301£1.01* 45.18%t068°
72 242+077 43971149 4316+1.14* 4552+052°

all abbreviations are the same as Table 8.

‘means * standard deviation

2> Means within each column with no common superscripts are significantly
different(P<0.05)

Table 13. Changes of vale a in meat according to addition time of
starter during fermentation for 72 hrs at 32T.

Fermentation Starter 1 Starter 1I
time(hrs) A B A B
0 661005  7.12+0.06 6.731£002°  6.89%+0.05°
24 7.29+0.13*  761%£0.17° 754013 7.99%0.14°
48 7241008  7.24+0.09" 748+0.12° 727008
72 6.00£0.17° 6.31+0.04° 6.03£0.11° 6.05+0.14°

all abbreviations are the same as Table 8.

‘means * standard deviation :

*® Means within each column with no common superscripts are significantly
different(P<0.05)



4. 8 %

HEAAA AZE A EF FAT starters] A7t & g F S WA
318 ZAMstL starterd] Hold olANY £ATE FIRE 39 ohANYEY 3
F715Q0 &4 LA JMedA SEA UnA 24y Al FTFAG He
AE olAFAL BAAE & Ye- WS 23R startery H7HA71E €8
e g2 #A Fo FAT AY olAAE FEFY WY &4, vBEF
A A3 5& dFSAG

1. Starter H7tel A® &9 WsE FFSHA.

- starter® H7H¢ F$ TE 2717A 10° CFU/MIZAA farEel 4432
o i FEFe WstE 29 Gavt 9P wet starter AHTE K
FTF7E 10° CFU/ml AF2 FA=HDL BE 2AMANE 2 7 #as
e A%e Jeued FAATY Bde dFEIT4E AR Fose
AL2 YERT

- pHe W39 Z§ 27] pHE RE AFTAM FASHA Yeikiey ¢E
Azl B#E 5 starter FH7MTS pHe 63 =& A& WA starter
7oA EE 36AZe] AYEAFE pHIt 50]8t2 H st

- A& olAANGY 27489 AAE starter AT F$ LA RABAR
Bl AlREo 2AIACE 9% o4 ohEAEY £AEE dEd WY
starter FH7FFAME obAFE A& MFRVIFH FUEIIE S
oy g B7] 0% L £ATTE HAG.

- 49 W= ¥E M) AETE L &F a gol F7HA.

2. Starters] H7HA7)o] BE o) WHE BRAAL.

- §ab@50) WBE starter 7M7) ARl BARROH WYE IS
Ax FHe AD F starter® HEF A% 59 RFEZH7 o2 =R
g wash dggel get gAEEY 4% JA=RY.

- pHe| W3E BW starter A7HAI710] BAC BE 2] pHY} 5oleE 7
28 A Yehach |

- RE o}ANG AARE starter AHAIZI} FBYo] WE D] 97% o4
o) £748¢ Yehio] BE o}AAdel %ol 10ppm olaHZ EhRT,

- gA9] A9 Lz ¥sE BW 9A 2] starter A7HAIVO) 4Bl 2
ete 2%e JEIReH a &) A$ & 27 94 ¥ starter® A7}
@ We AMEs i ERoy wErt APPel wI AAsh HA
starter® A7He A9} S AL U

=
L,
o
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H4 3 QGRER)

Al1A uA FEES o888 7T AAA AR
Development of functional sausage using extracts
from Schizandra chinensis

Abstract

These studies were carried out to develop the functional meat products
using extracts from Schizandra chinensis. The changes of pH were tended
to be a little decreased from pH 64 to pH 6.0. At the same time, the
moisture content of functional sausage showed range from 62 to 60%. The
water holding capacity of functional sausage gradually were tended to be a
little more decreased during storage at 30 C, compared to storage at 10 .
The changes of salt content also have a same tendency, except the
treatments of Schizandra chinensis and ascorbic acid. The treatments using
natural resources revealed a low TBARS value. But, they were not
significantly different(P>0.05). The nitrite scavenging ability of extracts from
Schizandra chinensis were the most highest, compared to other extracts. As
storage time goes by, the nitrite contents of sausage product gradually were
a little more decreased during storage at 30 'C than those of storage at 10
T. The lightness of sausage color gradually were a little more decreased
during storage at 30 T than those of storage at 10 T. But they were not
significantly different(P>0.05). The redness of sausage color also had very
similar tendency to the lightness of sausage color in spite of redness of
sausage color was a little increased during storage until 10 'days. Especially,
the sausage with extracts from Schizandra chinensis and sausage with
ascorbic acid had a higher red color than those of other treatments. But,
there were not significantly different(P>0.05), depending on each treatments.
Sensory tests suggested that the changes of sausage color, flavor, texture
and taste were tended to be decreased gradually, but there was not
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significantly different during storage at 10 C and 30 T(P>0.05). However,
the sensory scores of sausage color gradually were a little more decreased
during storage at 30 C than those of stored at 10 C. In conclusion, these
research suggested that Schizandra chinensis was the most effective plant
extracts on the basis of the functional properties(antioxidants and nitrite
scavenging ability). But, it is desirable to add under 0.5% extracts powder

of Schizandra chinensis on the basis of texture.

1.4 &

Lxyd @UldAA SAEFE AR e 334 AFHNMEY A&E
do] 242 AL B4 A 8 SAEE ARzl we} WA,
M= vjgEo] L&5r] Wi o]& WAy At AFREAE HJ}
st WAL AAAIL e, T4 B AFREANZA FEFFEQL BE
Al(potassiuin sorbate)E& AHEo2ZH AA g {34 k77t =@o] H1
Ack. B, AF 71F - AF € zYF AFAHREY FIWNgoz AF9
AT 7154 FHe 2HozZ AsEE AEHNES AETHRIY weo)
st EdRo] FtF Lol APAEE A FASAHERY AAo) A&
(Mg FHAA FAF FAZ dFHT JAl). 2 dBHA d2 KA Fol

FALEE SOl THAZ HrtE e AAGolY ofdAYg e S w2
St 31(2) Wt olva}l, Clostridium botulinumo] Whd HZZL(3), SAZ
ol F3@), I LARAEG~8) & Al F8T 98 . 2
By AF 2 AAve AE oFBYL o AAJF EAES JEUY dAFE
ol4 4AsA HW ¥ Fo| hemoglobin®l At8t5o] methemoglobingd 4
o HEFRIZNNGT T 4F F5L 42799, @A A Foy ooE
2 BAFFY 5o FREH A 273 ¢ 3F olvIF s BYH YEES
ARl ggshe Aoz delA S0, 11, o @, niiter ES SE, A4
pH ®& ascorbate EAJ3to] A A(12)olvt FAS(13, 144 ZAJE B
A1E EUEZ, €2 A7 JAYH ftoy, AAHoZ {KAFA L34
nitrite 2 A 342 FEG ATE vlug Aotk web, B YL AR
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AzA 2ujal FE2EL F7sd UEZA Y AHHYA FFAALY of
AXNGo] gt BHEHA} potassium sorbate2}te] AZAHE HEFoZA 7%
A AAA AEE AEdaz s

2. 48 2 ¥

7b. ulA &8 A=

20g 9 A Az YAE FFHFF 100ml & 7138+ 85 T dlA 32T &<
23] ¥E =233 Whatman No. 12 38 ¥ d+-FE2ES F4dx7)
(FDS510SPT)E AH238t9 Temp. 60T, Vac. 10mmTorr 2 3tolA F21= &
o A8,

. 2A1A W&
AR o wjge| & Table 134 24,

Table 1. Sausage formulation

Ingredients Absolute value(g) Contents(%)
Pork 3000
Fat 1000 } 100
Ice 1000
NaCl 80 16
MSG 15 0.3
Sugar 15 0.3
Sodium phosphate 15 0.3
Nitrite 0.75 0.015
L-ascorbic acid 25 0.05
Casein 50 1.0
White pepper 15 0.3
Allspice 5 0.1
Nutmeg 25 0.05
Sage 25 0.05
ISP 50 10
Starch 50 10
Schizandra chinensis 25 0.5
ascorbic acid 0.5 % 25 05
ascorbic acid 1.0% 50 1.0
potassium sorbate 0.5 % 25 05
potassium sorbate 1.0 % 50 1.0




t}. Sausage AMZE T4
Sausage?d] AZF AL Fig. 174 o

Grind raw meat [~ 1/4 inches plate
» Add half ice,
and salt, ascorbate, nitrite
First cutting ‘::; :six;amed e
‘ ——p Add casein, fat
Second cutting » Add ISP, starch, natural products
¥
Stuffing
¥
Casing » Size @62 mm PVDC casings
¥
Boiling » 63°C, 80min
)
Cold shower

Fig. 1. Preparation process of sausage.

g X34 L A8

Algo] AFEE AAIR EAAE polyvinylidene chloride(PVDC) coating(3.7
m)& AHgsglen, X3A9 AV ¢ 62mm 2 AMES Y FRs D, 2AR 9
A71E 100X62 mmUZtEX M 2)2 ZA s 24z 10T9 30T 4043¢ 28
A g2 AP

v} pH &%
pHE dutHQ Wyd wet A& 5g& 8o FH5E 7Hl homogenated
% pH meter(Model DP-135M)2 &# 34t}



=
4
o
rlo JN
Ho o

AL By &3 _

B4y 2L ol A(15)9 ¢4EY(press method) 22 FA3 ¢t w4 @
AAA 05g& whatman No. 19] 28¥X 43712 35~50Kg/cm® 9] e
2 2R ¢S 3 27120 EAUE ¥4 A FHode FH9 A
< planimeter2 &3 3 ).

271250 BolglE B3
E‘Fﬁ X]-"f-(%) = ]Q:‘,’,l]—‘;fs;ma -:] X100

oh. 4% &3
AEZAL Agd 3uje FH5E 718t 18000 rpm o}A] 2 £3+ homogenate &
% d=A(Takemura TM-30D, Japan)E &33Aot.

Z}. Thiobarbituric acid reactive substances(TBARS) &3

Thiobarbituric acid reactive substances(TBARS): Buege$} Aust®] #'H(16)&
k7t A ZA3Yrh 1ml g EFE 50put dibutylhydroxytoluene
(BHT) 72 % & A&l 7tste} Atgute2 AN #ETFEL T 4
th2 2ml TCA/TBA A%& 7H8ta ©A] £ F ZE B4 1583 7144
Ak 719 F AZAM 47 F 2000xg 9 &= 158 A4 EH AR
A4S He FJZ(HITACHI UV-2001) 531 nm oA &AL, FARE A&
PAol ZHFFE 7lstd 22 Wygoz &A&Utt. TBARSHS mi ¥HEF
Eo] A ug malondialdehyde(MDA)Z X A&ttt

2. obANY BFEA

449 YFE Kato FUDY UL A2 $sel 2t NRE FRFL 5
MeY B ImE Asted 2% ZUEA 2mis 0% 2usdes S
Griess reagent(1 % sulfanilic acid : 1% naphthylamine = 1 : 1) 04ml & 7}&
F vortexsdtd A4 1587 Fx] F 520nm A FJE=E FAHAY. o}
AdY qFe BEIAA dYitd ppm EH2 HEHAAG.



7t 43 &4

2A A M AlEE A7 3cm, ¥l 24cm 8 AVIE AE F 1 NED
978 & coring 3t 3083 F7] Fol =&AA LA F polyethylene WE L
2 & A 2F8tdq MAA(Color difference meter, Minolta CR-200, Japan)&
o]-&3t9 Hunter #(L=H %, a=FHqx)o2 FEAg%ct old ALd EFF49
€ 71719] manual o] @&} Y=94.95 a=0.3132, b=0.3203 &.2 3 QLon, 63 uE
gt PGS T

€ gotr7] fiste] 2AAE 10T, 30CTAM AFsaA A, &, 24z 283
& GRS 438 B529L FEY FHS AX 2AA9 FAA0lE
HEE & e TH AFAGL AAAE 892 FAHNT. HhEe 5
Yoz 715k AAURLZ Ao, &, 237 283 & ofF |
wmo 1y, g 2y, BE¥elg 1 33, ¥ ! 43, o}F 9 : 5oz Z
NEEg BrtstH

3. 54X
TAAGYE 24749 Algd U3} FFLEFLAE YU en, 2 o w
€ Foa AFE BAENE & F 2 =005 $F9A Duncan’s multiple test

o ma B

3.43% 2 13

7k, 47471708 pHY W3}

2A% Az F Z LEUA0T, 0T) ARV 0Y S pHY WHE &
4% A3} Table 28 #o] X9 #ARC] HF7)7tol 7o) wat pHE
A28, 10T AZe 3¢ 29 A¢ ascorbic acid 7t7E A A7) pHS.
7~52 2 @& pHE YR ascorbic acid 1.0% H7F+7F pH52 2 7}
A Re e et B9, 30T AR ALE e AFgoygon, A7



E7t ¥€5F pHe 24 dened, & 489 A% F pHY Fae= A%
713kol Aol wet vl YES] 4 wE FAEY FEo] dste YL
ke sty pH7E #A(19)¥dE Bist dA e Aol

Table 2. Changes of sausage pH depending on addition of Schizandra
chinensis extract during storage at 10C and 30T

Storage Storage time(days)
Treat. Temp.
(T) 0 5 10 20 30 40
10 6.3410.023 6.33%0.031 6.29+0.062 629*+0.053 6.27*0.032 6.12+0.041
CON 30 6.3410.023 6.21+£0.047 598L£0.025 5.88+0.048 5.79+0.062 5741+0.033
10 56610034 563+0.062 551+0.089 54910036 52910.072 524*0.054
S€ 30 56610034 558+0025 543£0.052 530+0.033 52810018 527%0.062
A 05% 10 57110072 5710063 570£0.032 567+0.021 566+0.042 556%0.073
30 571£0072 563+0.011 561+0.046 55910038 556+0.055 5.51*+0.037
A 1.0% 10 525+0.021 51810055 515%0.043 5.08+0.088 5.07+0.010 5.06+0.066
30 52510.021 492*+0.087 48710076 4770102 47510011 4.65%£0.062
S 05% 10 6.31 i 0.033 631£0.068 6.24+0.056 6250017 6. 16 +0.037 6.07+0.033
30 6.31+0.033 6.21*0.077 6.20t0.062 6.18+0.036 6.09+t0.015 607+0.019
10 6.34+0.043 6.33+0.014 6.27£0.035-6.27+£0.019 6.26+0017 6.12+0.036
S 1.0%

30 6.34+£0.043 6.34%0.011 630%£0.014 626+0011 6.22+0.041 6.14+0.057

CON: control, SC: schizandra chinensis 0.5 %, A0.5%: ascc")rbic acid 05%,
Al1.0%: ascorbic acid 109%, S05%: potassium sorbate 05%, S1.0%:
potassium sorbate 1.0 %.

. TR Wt

AFNNE 250 & LAAY FEFFS WUZE Table 33 Z0] 10T
% 30C AR 25 AF7Ize] AF#ge w2t Firde FFolAem, 10T A
FEOE 30T A%l AP 104ARE tL sEFF] a0t Sotste 3%
oj]Ath 10T ¢ 30 C AZA AF 04A 62~60% WA TEHFZFS et
oy, QulAe} ascorbic acid 7} 60~53% 9 HAE JYelUL). o @
A3 = Table 2-°4> Aol o] @nu)xte} ascorbic acid 7179 ¥& pHE A&
AR S Ba4E A7t 409 Ao Algd
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Table 3. Changes of sausage moisture content depending on Schizandra
chinensis extract addition during storage at 10C and 30T

(%)
Storage . .  Storage time(days)
Treat. Temp.

(T) 0 5 10 20 30 40
10 60.331£0.175 60.21 £0.162 60.16+0.138 60.08+0.116 60.00£0.146 59.93+0.033
COoN 30 60.33£0.175 60.00£0.142 59.75+0.176 59.58+0.127 58.26+0.164 58.17£0.154
10 59.67+0.094 59.25+0.163 58.93+0.068 58.394:0.146 58.36 £0.208 58.22+0.126
>¢ 30 59.67+0.094 5841 £0.133 58.31+£0.234 56.37£0.162 56.13+0.027 55.25+0.132
. 10 60.13£0.211 59,73+£0.206 58.86+0.167 58.77£0.191 58.66£0.161 58.63+0.173
A 05% 30 60.131£0.211 58.6910.132 58.5310.143 58.42+0.094 57.83+0.131 57.61£0.116
. 10 58.3410.141 57.67£0.067 56.9310.111 55.62+0.223 55.37+0.167 54.51 £0.209
A L0% 30 58.3410.141 56.11£0.108 55.8310.196 54.61+0.153 53.93+0.174 53.33+0.186
. 10 61.8910.166 61.651+0.184 60.83+0.188 60.78+0.169 60.66+0.103 60.37£0.192
> 05% 30 61.8010.166 61.08+0.061 60.23+0.163 60.12+0.139 59.17£0.122 58.66+0.025
S 1.0% 10 62.21£0.201 62.10£0.169 61.93+0.217 61.76 £0.237 61.4310.138 60.89+0.134

0%

30 622110201 61.63%+0.173 61.54+0.218 61.17+0.106 60.66+0.149 59.29+0.176

CON: control, SC: schizandra chinensis 0.5%, A0.5%: ascorbic acid 0.5 9%,
Al1.0%: ascorbic acid 1.09%, S05%: potassium sorbate 05%, S$1.0%:
potassium sorbate 1.0 %.

o B4Ee wg

vl A7t 2ARA Y HE&He WilE Table 49 2ol A7 Aol
wg} 30 T AR vlated 10T AFo] MA3] FAdgen, YrE 50~43%
o] & Zoz ZAsAY. a3y, 29|29} ascorbic acid 7F e 52~33%
2 O & o2 ZA%dE AL UgUAY ol 219} ascorbic acid
A7b7e pH7t $AAA 50~510 7t @ASE /M 84719 &9 oA
3t 7 84719 71 FdEA Ho MR FolBrA PLE, net
charge® 0 71gtA €. aglzz, E8x9 A £ Je 92 BAF
o] 847 71 dids] HAAM RFYo] A3t Aoz AlRHT



Table 4. Changes in water holding capacity of sausage depending on
Schizandra chinensis extract addition during storage at 10C and 30T

(%)
Storage Storage time(days)
Treat. Temp.

(T) 0 ) 10 20 30 40
10 53.51£0.236 52.33:+0.103 49.30+0.282 48.79£0.107 45.80%0.167 45.17+0.103
CON 30 53.51£0.236 50.92+0.115 4850+0.193 45.83+0.059 44.70+0.354 43.10+0.158
10 50.13£0.288 49.10+0.269 45.80+0.261 43.00£0.184 42.76+0.398 39.43+0.306
S 30 50.13+0.288 48.57+0:107 3853+0.124 37.70+0.134 36.86%0.146 36.00+0.119
o 10 52.01£0.144 51.4730.183 50.00+0.291 46.70+0.157 46.47+£0.237 43.47+0.3%
A 05% 30 52.01£0.144 47.6710.112 47.27+0.374 42.47%+0.169 37.20£0.161 36.50£0.135
o 10 49.31+0.139 4857+0.184 39.24+0.118 39.00+0.148 38.57+0.329 35.6710.247
A 10% 30  49.3110.139 37.73%0.129 36.70%0.265 34.77£0.128 33.77+0.133 32.90£0.171
o 10 59.331£0.112 59.10£0.100 57.12+0.256 56.57+0.149 55.20+0.144 54.33+0.228
5 05% 30 59.33+0.112 58.10%+0.104 56.05+0.383 53.20+0.214 46.60+0.207 45.67+0.151
S 1.09 10 59.63%0.298 59.30£0.284 57.16+0.345 56.62i0.242 55.70+0.136 54.55+0.163

0%

30  59.63+0.298 58.80+0.279 57.37+0.339 54.80+0.324 54.05+0.122 53.15£0.157

CON: control, SC: schizandrd chinensis 05 %, A0.5%: ascorbic acid 0.5 %,
A1.0%: ascorbic acid 1.0%, S0.5%: potassium sorbate 0.5%, S1.0%:
potassium sorbate 1.0 %.

g dx9 W3t

e ARV BE FE Wile ¥sls v A} ascorbic acid ¥ 7H
g AYstnEs A AFPo)Yen, 10T 30TCAY 5 AFx7] 23~18
% A Ag7Izkol Aol wet HAM3 Fidtd AF40LA 20~17% S
YER itH(Table 5). A37i1zte Aol we} =7t F71@0E Park 5(20)
o] RagE AutsEy ol EAAPVDC)S Aolo) o Aol Atz
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Table 5. Changes in NaCl content of sausage depending on Schizandra
chinensis extract addition during storage at 10C and 30T

(%)
Storage Storage time(days)
Treat. Temp.
(C) 0 5 10 20 30 40
10 2.2210.123 2.20£0.031 2.12£0.094 2.07+0.041 1.97£0.061 1.89+0.062
CON 30 2.22%0.123 2.20£0.029 2.16+0.025 1.96+0.035 1.94£0.112 1.90+0.059
10 1.81+0.075 1.81 £0.057 1.80+0.029 1.78%£0.025 1.73+0.022 1.71£0.049
S¢ 30 1.81£0.075 1.81+0.062 1.80£0.073 1.75£0.077 1.74+0.029 1.72+0.104
A 05% 10 2.04£0.034 1.941£0.041 1.92£0.017 1.89£0.062 1.86+0.034 1.81+0.017
30 20410034 2.03+0.061 2.03+0.104 1.96+0.088 1.91+0.065 1.85+0.027
A 1.0% 10 1.81£0.065 1.77+£0.047 1.73£0.025 1.70+0.009 1.69+0.092 1.68+0.063
30 1.81£0.065 1.81+0.086 1.81+0.037 1.73£0.016 1.70+£0.081 1.69+0.071
S 05% 10 2.27+0.086 2.20£0.035 2.17£0.019 2.17+0.047 2.13£0.047 2.03+0.053
30 2.2710.086 2.25+0.094 2.23+0.084 2.16+0.036 2.10+0.014 2.03+0.078
10 2.28+0.047 2.21£0.102 2.20£0.039 2.19+0.085 2.16+0.096 2.07%0.064
S 1.0%

30 2.28+0.047 2.27£0.085 2.2410.064 2.17£0.015 2.15*0.093 2.07£0.093

CON: control, SC: schizandra chinensis 0.5%, A0.5%: ascorbic acid 0.59%,
A1.0%: ascorbic acid 1.0%, S05%: potassium sorbate 0.5%, S1.0%:
potassium sorbate 1.0 %.

ub. AdHikste] wlXe 9

A 713t wE 2A1Xe] TBRASES W3t Fig. 29 Zo] 10T A%
VCAHY 2F A 049x HZT 0.13MDAppm 9l H A 2rx H7E,
ascorbic acid #7}79} potassium sorbate 7} BEF Y4 ¥ & YEH
Ron, HF7|re] AHRT4E TBARS &2 AA3 F7H8do. 30 C A3
A$E A 109471 MM TBARS gtel F7tstiou, A3 20 YA HH
v 343 Ftstdd. =8, A3 vZE 98l HA71E potassium sorbate 3
7AtE dz2Te & FHsMd vE AR " g4 ¥S TBARS#HS
Hetlod, 942 ARHA FkTHP>0.05). = Han¥ Park(21)9] =%
33 20% ol potassium sorbate 0.28% H7}3 LA = AZ71HE dxz79
A% 2FARE ARAAst Ao Xolg YEUY, Foye] JAAEYE K1
e FEHoR XA Furth. ol AAL XA ARA FUMHE FA
859 Ao} o]e] Lo F Aog AlREY.
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Fig. 2. Changes of sausage TBARS depending on
natural extracts addition during storage at 10T
and 30TC. CON: control, SC: schizandra chinensis 0.5
%, A0.5%: ascorbic acid 0.5 %, A1.0%: ascorbic acid 1.0
%, S0.5%: potassium sorbate 0.5%, S1.0%: potassium
sorbate 1.0 %.

uh, & opA A ghaFol Wiz

AXA AZRA F7MF 294 FE2E89 olALE 2AFAES in vitroddAlA
JES A7 Fig. 3% o] h2TE H24¢ wd ena HAstre FH4E U
B emAl 289 o1AAE 24 /A S A Aot IAE opALNE
gao] Wiste AR 10T 9 3A$ A7 Hd) wet dAHLE HA3F
Zasgeov, 30T AZE AF 5AAAA F43 #2007 AF 109AF
BE MM ZasAdh(Fig. 4). ol8ld otAAg F v 2%, 24 pH
= ascorbate EAste] A A(12)0ld A K13, 14)0A #AdE Hig
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dA3tAth £, 2P| 9} ascorbic acid 7 FE X @A AF 0
AFH HE7 868ppm o H|&to] 2wz} H 747} 254 ppm, ascorbic acid 0.5
% #H7t+ 239 ppm, ascorbic acid 1.0% A7} 214ppm 2.8 IE o}AAY
FFE FFAen, AF7|te] AAEFE AAME Fasdd. oy 2nzt
A7b 2ARA 9] ZFE ol AL FFo] R o]lfE ascorbate EA| 3} ferrous
9} ferric iron in vitrogelA o}A4iY §FS FAAZATDE Ando(22)9] B
I1E ZAZ oA FE2E £9 £ iron §FY Aoz Algdd. olAAY
2 7HEFoIAY SAF AZAAE A% E8 2499, 2 FEE 7HFAZ,
2k, 499 Fx, obEIE A, 59 pH o5 E gy 2 S U9 nAY
o we gaok23)n sdAod, AFLET ¥E5E(2), pHIl R S55(25),
BEE7t ST 5(26) TE o}AIY FFo| RolAdE: A7 B 4y
A3g siwgsa o

Fig. 3. Effects of Schizandra chinensis reacted with
nitrite in presence of ascorbic acid on nitrite
scavenging ability. 150ppm: nitrite, 500ppm: ascorbic
acid CON: without Schizandra chinensis, SC: with
Schizandra chinensis
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Fig. 4. Changes of sausage residual nitrite content
depending on natural extracts addition during storage
at 10C and 30T. CON: control, SC: schizandra chinensis
0.5%, A0.5%: ascorbic acid 0.5%, Al.0%: ascorbic acid
1.0%, S05%: potassium sorbate 0.5%, S1.0%: potassium
sorbate 1.0 %.

AL Mol @3t

&5y AR\ W& lightness® W3lE Fig. 59 o] 10C AR A%
20 YA H¥ lightness7t ZAsgew, 30 C AL AF 54AFH lightness
o ZAE JEelgo] AAA Wyl 10T AZEY 30T AFA 2y F2dge
Vet 28, 4 HaE7d f94e 9FHA FUHP>0.05). Redness=
lightness & @8 10T & 30 C AR EF AF 104ANA F718id7t 243
e A%e Jeldk(Fig. 6). ©] 23 A7 g Mo Wits A7
Zto]l 7ol wa} lightness & 439, redness & F718tth7t Al 4@



e Kim $@73 Park §(28)9] B39 X8 53], 2049} ascorbic
acid A7t 79 redness 7t |27 & HZFEA HEY L @& YA
t}h ool AA7ILEL 10T 2dE 30T 7 B&4E Yehdgled, o o4
= 29A¢} ascorbic acid 777 & A7 Bl L BeAe YE
Wol AAA] M& QwulA9} ascorbic acid A7} F7F 3o
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Fig. 5. Changes of sausage hunter value(L)
depending on natural extracts addition during storage
at 10T and 30TC. CON: control, SC: schizandra chinensis
05%, A05%: ascorbic acid 0.5%, A1.0%: ascorbic acid
10%, S0.5%: potassium sorbate 0.5 %, S1.0%: potassium
sorbate 1.0 %.
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Fig. 6. Changes of sausage hunter value(a)
depending on natural extracts addition during storage
at 10C and 30T. CON: control, SC: schizandra chinensis
0.5 %, A05%: ascorbic acid 0.5 %, A1.0%: ascorbic acid
1.09%, S05%: potassium sorbate 0.5%, S1.0%: potassium
sorbate 1.0 %.

o. &sAHA

ARZNDES A, &, 2AF axn g 7IZE FAAEez B A
Fig. 7, 8% Zo| AA7|zte] Aol wet 4, &, 217 a8x, & F43
E ZAFgoied, 10T B 30T AFe] & Zoz2 a3 10T AR
o A% M AR a2 XS A 40 L7AA @5HI 37 ol gl
o, 30 C AL AF 20Y7ARANE Jdelgth F, ARV 10 TE 409 o)A,
30CE 2097A7 ARe] 7HeHe FAAT. E£F, APz gxTY
Y717 vz e & Aolg HetlA gted, 2v A9} ascorbic acid A
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Color
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Fig. 7. Changes of sausage color and flavor
depending on natural extracts addition during storage
at 10C and 30C. CON: control, SC: schizandra chinensis
0.5%, A0.5%: ascorbic acid 0.59%, Al.0%: ascorbic acid
1.0%, S0.5%: potassium sorbate 05%, S1.0%: potassium
sorbate 1.0 %. .
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Fig. 8. Changes of sausage texture and taste
depending on natural extracts addition during storage
at 10T and 30T. CON: control, SC: schizandra chinensis
0.5%, A05%: ascorbic acid 0.5%, A1.0%: ascorbic acid
1.0%, S0.5%: potassium sorbate 0.5%, S1.0%: potassium
sorbate 1.0 %.

Fig. 9. Comparison of sausage section made from
Schizandra chinensis extracts. CON: control, SC:
Schizandra chinensis 0.5%.
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AAA AZA AR QFE BHoZ HslEE potassium sorbate(0.5 %,
1.0%)% nitrite A& 938l #7715 & ascorbic acid & FX(05%, 1.0%)E
2R3 U FEE FH7F 2AAY AP T FE olAAE FFE 10T
30TAAM AFsAAN BRF 23 X9 BAY] pH, 8, B4y, 95,
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At 9%

Effects of Schizandra chinensis concentration on

sausage characteristic

Abstract

Nitrite was well known to generate nitrosamine in case of reacted with
amine and acted as carcinogen. These studies were carried out to develop
the functional sausage products using extracts from Schizandra chinensis
depending on concentration(0.1%,0.3%). At the same time, the nitrite
scavenging ability depending on 'the concentration of Schizandra chinensis
extracts were determined. The pH values were tended to be low as the
concentration of Schizandra chinensis was increased during storage time. As
storage time goes by, pH change of sausage product were a little more
dropped during storage at 30 T than those of storage at 10 C. The residue
nitrite contents were tended to be decreased as the concentration of
Schizandra chinensis was increased. As storage time goes by, the residue
nitrite contents were lowed in case of addition of Schizandra chinensis,
compared to those of control, irrespective of temperature. And also, the
sausage added Schizandra chinensis had a low TBARS value than that of
control, in which revealed antioxidant ability of Schizandra chinensis against

rancidity during storage time.
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o}A4E L BC 13417173 F3olA dPE o8 § HEAZE A g3z, =
e £AIX] ZHE |43 AAEE AASATQ). ZU2RE @A o=
Z1MA @AY dohe ¥t glo] & AM7] $¢ AAEG orAANge H
77t At EE gom, 25 AMEEHI e HHE LAY AFHo] 1890
ddid)) ojn] FEHoR FASEHD PRl i 71&x ¥ F2n, Polenske(2)
T 4AZ ArtHe ALY LS AT F4E ol ojFAYPes A@H FX
ERE Jedda 9o, Anonymous(1)e ¢dolv AAIS HIE 4
FolA ol ANFY £ & AU

RS SHLSGE ol ANFY Lol oA Yoz, G HAME
AHEA @od, ofdLdd glo] ANETE 7HAT 47 SAFL dHos
Y ol AGE S AUt AR SAF L ¢S FL Koz AMNFHY
T3 A3, 4). Haldane(5)oll ¢j3td SAdedd S44 9 nitric oxided 2
o olFojztd: 3N, Kerr 5(6)2 & 100lbsF o}2Atd 1/4 once H 7}
2 7tesdx k. 3 Hoagland 5(7)2 d& H7ME Kol A4d o
A olAAY A ol FHolnn A

gxqle] dd AAF(NO;) dFHFol WHOS ANY YA L% ADI
(Acceptable Daily Intake) 219mg/60kg Bth 1.774] WA 3378} B3, o
¥ NOs H#H 39 906~%51% & A42E T3 HFAddE Bu@)7 ¢2zxd ¥
Aod NO; &%, S 871EX 2 44 HAF S U@ #Yo) nxy3 Qo

A9 B¢ fFrobske €38 NO; 37T AT S o|dAe oy, 250
2 HjdHE 8% °]99 NOs= FZedoz A&y Hi, o)F 15~25% 7}
ol (NO2o2 sl A #ulA] B4 2AS A NO; 712 H§ 5o
amine 79 Z¥3t¥ nitrosoamine & A Y F ATHO, 10). FH(11)S NO;
AAES A7 1083 F AL AP ETe] BAE EAHEAN NO; Aol &
EFE Aol 9% AAFE) FUlsteE A FVBAE Vet ruEy
oo, AT ZATEG ML AFAFo] B JEUAY AU AL Eo] o 2~8uj2
E5€ AAEA

Maugh(12)& “#gd] #=3& 127/ o4 & ool 18 9 g+
ofojo] Hl3 W|HFHo] HY &) 9] "= Bugt R FF v 5ol B
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223 003~012g Ad v 1g& YFHA HE AT &
olglgt o}AAAe s Wi vFAE 1990dY] 2F¥ USDA(M 55
el 93 dA3] A=Y gov, ¥ Er|EL 156 ppm(1/4 oz or 7.09
g/1001b of meat)o 2 A3, AAHOZ2E 120ppm ol L o|3t2 ALL3Hm,
-9 Al (ascorbate, erythorbate)$} Zol @A FAC AHLd:=E FASdR U
(14). g&tyq & dF& ol ALEY HAAES 7] Asto ol AUAEY 2AF
fo] e 1A FEES AAA AZRA FEHEE e £AAY E4S
AES.

2. Alg ¥ WY

7h AlgEAZR .
oS d4(85T, 3hE 2, dFsd FAARY F £2E YA T2
H (0.1%, 0.3%)2 A XA AlE-3 o)

. dEEA(FE, B9, ) 33
AOAC. Wioz =439,

o} pHEA
pHE 943 Wl g Al 5g& 39 FF5E 73] homogenize
3 ¥ pH meter(Model DP-135M)Z & A3t}

2. BEAHA
E A Al Rheometer(Model CR-100, SUN SCIENTFIC Co. Japan)& A}&

&9 hardness, springness, cohesiveness, strength® 233} th,

up, o} ALY #FE3

old Y ¥HFHE Kato 5(15)9] FHE A% £ Z N2E FHFE 5
v SlH% F ImlE Hetd 2% 24449 2ml 9 30% xAHgdoz 43T
Griess reagent(1 % sulfanilic acid : 1% naphthylamine = 1 : 1) 0.4ml & 7}&
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% vortexdte] AZojA 1583 WA F 520nmolN FFEE FHAAT. oF
A2Y FFe 2EFA dYst ppm GHE YERAUTH

vh 4z &3

2AA9 & A 8E A7 3cm, £°] 24cm 8 AV|2 AE F ) AED
970 & coring 3t 30%3t F7] Foll =EAIA AL F polyethylene BE 2
2 % A A3 Mz1A(Color. difference meter, Minolta CR-200, Japan)&
o}43l9] Hunter ZZ(L=9E, a=HqE)o2 HEAGYct ol Al4d EFMA
& 71714 manual o] mhe} Y=94.95, a=0.3132, b=0.3203 2.2 3 PJon, 65 uE
3 FEAS P

Ab A AR FEjolE it &

A Ak Morrison® Smith(16), 1813, A.0.A.C.(17) o &3t 434
249 AR 1g B £¥3F% #7148 v (chloroform:methanol=2:1) 60m¢E 7}t
F #3712 383¢ awsta oA (whatman No 2)2 d#}sd A& &
e 34 33 5t F&28 499 134 HFse FHTE M o
S 3000 rpmo 2 30¥3 ARG 439 AAGILH, }F £4L2 4
0Colstll A ZAYEEAY F I 10mgd £+% AWE 05N methanol-
NaOH& 4(2g NaOH/100ml methanol) 2ml& 7}& ¥ 583 713t WZ4s4d
t}. YZtg Al 89 BFs-methanol 9% 4mlE 7}3t3 thA] 3083 7HEs F 4
oA @Ad Yd the, 2mlel 2,24-trimethyl pentaned 78l wytea
NaCl ¥3149 5mli& 7tst 183 £t 308% AAF F 4394 A
o NaxSO:2 2L AAT & GCo FUste A & Aate 53
& EFA9WAH(Sigma, US.A)E AHEstY W F & A b2, #4221
& Table 1] Jebdidch

e L

_?1_1‘

lo
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Table 1. Specification and operating conditions of GC for fatty acid analysis.

Instrument DS 6200(Donam, Korea)

Column DB-FFAP(0.53mm X 30m)
Detector ' Flame Ionization Detector

Oven temperature 165C ~ 3TC/min ~ 230TC(3min)
Injector temperature 2507

Detector temperature 270C

Carrier gas * flow rate Na2(10psi)

Injection volume 0.614

Software dsCHROM plus

Saotn A §3E amino acid-analyzer® A3t

o}. Thiobarbituric acid reactive substances(TBARS) &3

Thiobarbituric acid reactive substances(TBARS)E Buege$t Auste] ¥
(18) okt A3t 2A3YE 1ml 9§ E7E 50 uf dibutylhydroxytoluene
(BHT) 72 % & Al8°) 7tste] Apsputg-g& AXAAG. HEEFES 2 HS

€ 2ml TCA/TBA A %g 7tstn dAl EF § #E B4 15683 71E4
A 719 £ FEA 47 F 2000xg 9 £E2 1583 A& AAG
Asdg FJE(HITACHI UV-2001) 531nm oA &R, FAEE A&
HAdl FHTE st 2 Pioz A3t TBARS#S ml #H&EH
Ed] A g malondialdehyde(MDA)E E A& th.

3.37 ¢ »n3

. ARAZPE elR AAAe] AP Ee] A

AYLEES Y 2429 A%r12d Qg Re] WahE Table 29 2oh
ANHOZ +E% GEE FasE APolYen, Auw vudy FFe 3
Hae AFIRS. Ll Azt 2AAE dRFo Matd ARVIE FEF
Q9xe gast uusgen, e Aue FFe A7} Lxol BA
gol oIt Z7keHe APIAT HAA, elAHA 2AAE FEo] BAY]
AF717 B YRR Aole A9 Qe RoZ Uy
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Table 2. Changes of chemical analysis of sausage depending on
Schizandra chinensis addition during storage at 10 T and 30T

Days Temp Sample Moisure(%) Protein(%) Fat(%) NaCl(%)

CON 58.4 182 227 25

0 0.1% 59.5 186 228 26
0.3% 60.8 187 246 2.7

CON 57.8 185 255 2.0

10T 0.1% 59.4 189 255 2.2

10 0.3% 59.6 19.0 25.7 23
CON 57.4 186 25.5 24

30T 0.1% 586 19.2 26.1 25

0.3% 59.3 194 26.3 25

CON 57.6 20.1 21.8 19

10T 0.1% 59.1 213 219 2.0

o0 0.3% 59.3 216 219 2.0
CON 56.8 213 21.1 2.2

30T 0.1% 58.1 22.4 212 24

0.3% 58.7 225 219 24

CON 57.2 223 22.1 19

10T 0.1% 586 242 225 20

%0 0.3% 589 243 23.1 2.1
CON 534 24.3 216 20

30T 0.1% 54.2 243 278 2.2

0.3% 54.8 256 282 2.2

CON 56.9 213 233 1.6

10T 0.1% 579 28.8 23.1 18

0 0.3% 58.4 29.3 246 18
CON 492 287 29.4 20

30T 0.1% 50.1 296 308 22

0.3% 50.8 29.7 319 2.2

CON: control, 0.1%: Schizandra chinensis 0.1%, 0.3%: Schizandra chinensis 0.3%.

U AR71E WA AAR 9] pHel ¥ 3}

A Z7]7td pHe| W3l Table 33 Zo] ti=Fo) uvlgtd Qnjzel FE7}
7% pHE @A dede Aoy & W¥ste e, A% g&
pHe ¥t miujao o Avxoez oz HAFs Pt ¥& pHE
Hetd R vzt & A9 pHZ ¥7) &9 Reg Algdn
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Table 3. Changes of pH of sausage depending on Schizandra chinensis
addition during storage at 10 T and 30T

Temp. 10T 30T
Storage(day) CON 0.1% 0.3% CON 0.1% 0.3%
0 6.57 6.55 6.50 6.57 6.55 6.50
10 6.48 6.45 6.43 6.36 6.33 6.32
20 6.35 6.32 6.21 6.21 6.20 6.12
- 30 6.19 6.17 6.08 6.01 6.00 5.88.
40 6.03 5.98 5.97 5.95 5.87 5.76

CON: control, 0.1%: Schizandra chinensis 0.1%, 0.3%: Schizandra chinensis 0.3%.

o}, A&7zt e ui A AR EAWAS

M08 2A7e] BAel WshE Table 49 Bt} iz 7o) Hlatel <wlA}
AAENAS BE7 ZAA%O] Te} hardness7t ZASE Ao} n@
Zoldth AB71%FNE 2uAF ¥7h 2AA 9 hardness Mol S o]z}
9ict.

2 AT 20 LA 9 AEot ALY FFAs)

A& FFe AF27] 2T B50ppm, 29A 0.1%H7H B20ppm, L
o2k 0.3%H 7+ 7950ppm o2 7o Hdtd i @A Yexon, enz
o) F=7t F7 el wet JEopAAP Y #Fol AasE A& YEHUANG. o
AE enze] o ANYGEAT AFHE AFde Aot BE, A7INe] FH
ol met = FAGo] hETF vl 2w Fr 2AA FEopAL
d &Fol ¥ A& JEghUT
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Table 4. Changes of texture of sausage depending on Schizandra
chinensis addition during storage at 10 T and 30T

Hardeness Springiness

Storage Temp. sample (Kg) (mm) Cohesiveness  Strength

CON 5.86 84.78 72.21 2.68

0 0.1% 6.00 84.33 70.32 221
0.3% 6.12 82.62 68.36 211

CON 6.12 85.19 74.37 2.48

10C 0.1% 6.42 82.81 72.75 2.08

0.3% 6.51 81.82 68.53 3.49

10 CON 6.36 86.67 79.20 1.77
30T 0.1% 6.80 88.89 80.29 142

0.3% 6.83 82.52 72.07 1.76

CON 6.47 96.23 96.81 1.73

10T 0.1% 6.38 91.49 87.04 168

0.3% 6.09 92.00 89.14 1.37

2 CON 6.80 89.08 81.02 2.43
30T 0.1% 6.82 85.97 80.40 1.06

0.3% 6.78 71.73 62.18 1.32

CON 712 95.70 93.93 1.27

10T 0.1% 7.42 82.96 73.94 117

2 0.3% 7.58 91.75 85.30 1.62
CON - 719 90.90 86.15 137

30T 0.1% 7.28 85.62 76.12 2.75

0.3% 7.37 100.00 99.80 1.36

CON 7.78 85.36 79.74 1.42

10T 0.1% 7.80 8265 7297 193

0 0.3% 7.82 94.82 94.40 101
CON 7.65 8791 82.40 1.27

30T 0.1% 7.74 82.65 72.81 1.57

0.3% 7.04 7463 65.63 1.01

CON: control, 0.1%: Schizandra chinensis 0.19, 0.3%: Schizandra chinensis 0.3%.
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Table 5. Changes of residual nitrite content of sausage depending on
Schizandra chinensis addition during storage at 10 T and 30T

Temp. 10C 30T
Storage(day) CON 0.1% 0.3% CON 0.1% 0.3%
0 98.50 98.20 79.45 98.50 98.20 79.45
10 69.95 59.85 36.60 29.10 24.15 22.00
20 63.70 50.00 2025 1485 15.65 15.65
30 4755 4545 22.90 13.15 12.40 12.85
40 47.85 43.25 18.10 16.15 12.45 15.00

CON: control, 0.1%: Schizandra chinensis 0.1%, 0.3%: Schizandra chinensis 0.3%.

L ARNDE A AAA Y SAAS

2 SAFY Axe 2uAgA FEHETFE AFAINE dAHA 8ol
ek £ AYN 2AAY [37IEd FE@L)Y W3 WA
7tate Aol HAE()E F2dE AFIUT AFSEE WA
30CAFe] 10T AR Bok AZ7I%el Aol wat A4z F7t o
w2 A Uebgch 28y, 2uR @rtaAAY B¢ dzTol HlEte g
o Wizte AWHoE ¥& APl 2 Aol HuFHo, HAEE AW
oz gz vt @& FFoIAo

ks 2

B e oo i

o AA712% ool 29 Agws

AR71% LAY AFF WA dsel oAE 4L 2RI 93
o 04T AP oA APy 2YWHE ZARAG. AET A AR
o MgE ARrIze] AHEFE ERAPRY 240 vjulaA FreAou,
ezt H7t AR Y S EHAFUY WsE dxFoe v 4 Fad
£ Agolth. ey, BESAPRY 2L wus Free A% U
BRI olel W@ LulAte] AW 2 HAE Gl U F o 3B
A77 aFan,
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Table 6. Changes of color of sausage depending on Schizandra chinensis
addition during storage at 10 T and 30T

Storage time(day)

Temp. 0 10 20 ) 0

CON 7136 6371 %% .94 6754

10T 0.1% 71.36 66.39 6677 69,63 69.89

. 0.3% 71.36 69.43 67.16 68.11 69.02
CON 71.36 6459 64,52 64.76 63.80

30T 0.1% 7136 7037 66.92 6731 61.33

03% 7136 67.60 64.95 65.99 5.8

CON 6.83 747 645 755 7.48

10T 0.1% 6.83 729 757 6.36 6.87
. 0.3% 6.83 638 737 719 722
CON 6.83 733 6.19 699 741

30T 0.1% 6.83 470 570 770 826

03% 6.83 6.47 781 670 704

CON 1024 825 888 820 811

10T 0.1% 1024 820 845 829 836

. 0.3% 1024 1032 8.42 843 856
CON 1024 8.40 1063 923 9.03

30T 0.1% 1024 953 1064 977 1048

03% 1024 969 969 1068 1007

CON: control, 0.1%: Schizandra chinensis 0.1%, 0.3%: Schizandra chinensis 0.3%.

Tablé 7. Changes of fatty acid of sausage depending on Schizandra
chinensis addition during storage at 10 T and 30T

Storage 0 ’ 40
10T
Sample CON 0.1% 0.3% CON 0.1% 0.3%
14:0 2.718 333 256 264 2.88 238
15:0 0.00 0.00 0.00 0.00 0.00 0.00
16:0 4918 54.10 4279 4897 52.58 41.72
16:1 1.27 0.40 1.31 1.88 0.62 1.20
180 6.52 23.76 1954 12.29 25.14 19.84
18:1 20.27 14.85 29.28 27.24 16.37 31.70
18:2 12.01 3.55 2.56 5.48 0.80 2.10
18:3 6.49 0.00 0.00 0.00 0.00 0.00
20:1 1.48 0.00 1.62 151 1.61 1.05
22:0 0.00 0.00 0.00 0.00 0.00 0.00
23:0 0.00 0.00 0.34 0.00 0.00 0.00
24:0 0.00 0.00 0.00 0.00 0.00 0.00
22:6 0.00 0.00 0.00 0.00 0.00 0.00
SFA 58.48 81.20 65.23 63.89 80.60 63.94
USFA 41.52 18.80 34.77 36.11 19.40 36.06

CON: control, 0.1%: Schizandra chinensis 0.1%, 0.3%: Schizandra chinensis
0.3%. SFA: saturated fatty acid, USFA: unsaturated fatty acid



ol. AR7|t T ujA AXA 9 ol it s

Frejotr Al ¥ Table 8% Zo] AA7|to] el wte} feElolrx
A gge Zrtete e Jehinh ARx) 2T E glutamic acid,
aspatic acid, leucine £22 =& #F S UeUden, ot A 5(19)9 Br1
St AR AFoINT. AR7IL] B Aol wal QulA HIF 2A]R 9] #g
olul At gh3o] ArH o2 Fitsts AFS Ut

Table 8. Changes of free amino acid of sausage depending on
Schizandra chinensis addition during storage at 10 T and 30T

(mg/g)
0 40
10 30
CON 0.1 0.3 CON 01 0.3 CON 0.1 0.3

aspatic acid 19 1.83 141 2.30 197 1.69 271 1.99 1.94
threonine 0.89 1.08 094 133 0.99 0.83 228 2.60 1.56
serine 0.88 1.06 0.99 1.38 0.99 1.06 232 547 9.49
glutamic acid 323 362 358 444 467 431 422 5.48 426
proline 1.17 1.18 1. 13‘ 2.09 1.75 1.77 2.80 393 1.36
glycine 0.16 1.56 1.34 0.19 2.16 2.48 347 38 3.19
Alanine 1.14 1.15 1.18 1.33 1.41 1.21 1.24 1.23 1.86
valine 1.85 1.86 1.19 158 1.06 1.27 2.62 2.43 2.09
cystine 0.17 0.15 0.21 0.35 0.22 025 0.54 0.28 0.24
methionine 0.34 0.57 0.45 0.61 0.89 0.49 3.86 527 11.90
isoleucine 1.15 1.69 1.30 2.00 2.32 253 427 6.54 1.99
leucine 1.51 1.82 1.64 2.12 354 281 201 373 4.06
tyrosine 0.63 1.08 0.73 0.34 0.61 0.75 217 441 1.35
phenylalanine 1.39 2.30 147 1.78 1.26 1.52 332 372 234
lysine 1.33 1.65 1.12 192 237 261 5.66 6.69 6.06
histidine 037 0.69 0.37 0.68 0.89 0.84 0.20 3.69 1.59
arginine 0.92 1.36 1.07 1.07 1.04 1.08 0.20 3.06 0.74
Total 19.07 2465 20.12 2551 28.14 275 4389 6437 56.02

CON: control, 0.1%: Schizandra chinensis 0.1%, 0.3%: Schizandra chinensis 0.3%.

A AA71F v A &R e] TBARSH 3t

FEE W HIt 2AAY ARIRES AU EE ZAME HR table
9¢} o] 10CAZE Y= 30CTAHAZ°] TBARSH gkl =A Jdetton, g7
of "3t QuA HILAA AT 2= @AYl di& W2 TBARSEHS e
ol 2uzte] FAkshe ol %1°—°-‘?J%—3‘r9d‘4 ojRAL LWAE HIFo=H
AZFT AAE AAAND F UEE Mg Ao,
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Table 9. Changes of TBARS of sausage depending on Schizandra
chinensis addition during storage at 10 T and 30T

Storage time(days)

Temp.  Sample 0 10 20 30 40

con 01110004 02720043 053+0.120 0680133 0.83%0.084
10T 0.1 0.10£0.019 020+0.034 038+0077 0600142 0.83+0.174
0.3 0.10+0.039 021+0.036 0.36=0.086 060+0.163 0.82+0.099
con 0.11£0004 04310071 1.12£0.223 1.52+0.330 1.76+0.321
30¢C 0.1 0.10£0.019 0.43+0.062 1.10£0.131 143+0217 1.53%=0.040
0.3 0.10£0.039 0.43£0.063 1.041+0.139 14410304 1.50%0.211

CON: control, 0.1%: Schizandra chinensis 0.19, 0.3%: Schizandra chinensis 0.3%.

4. 8 ¢

obAANE 2AFE JUE LuA FEEE FEHE01% 03%)2 H7ted
AZLEE10T, 30C) YEZA 449 AFAHQA FFAAA obAdg o
g HAAB Eane AZHSE AESFAT AFVIzHE pH ¥sE d=F
of Hgtd 2uAe] FEI ¥4 E pHE A dEwow, AF7|to]
gl wet 10CAZETG 30CAHZEY Z% pHZb 4T RE FFoAH. JE of
ANYG el FFe AAx7] WZTF 9850ppm, .9 A 0.1% HF7H+ 98.20ppm, &
)z}t 0.3% A7 7950ppmeE Z 74 HlEle tih A YElgton @un|
9] Tt F7teel wet TE opAAR Y ol FAdE AF¥elU. £ E
A Z71zke] Aol wel euat A7E 2AIA Y FEotulit ol AuA
o2 ZFtste AUt LPA 7t AAA S AL XA WAL A= oF
F gAY EXFALAL wustA Frtete FEelid. 10CAFRGE 3
0TCAgo] TBARSS #ol A velhon, ti2Fo uded uxp H7tiA
A7} £xo #FAQC A ¥ TBARS#HE Yeldo] AR5 Ao i g
A3t o] <zt Frtste Aol
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A 33 &3 starter7} HEAAA AR v G
Effect of mixed starter on manufactured of fermented
sausage '

Abstract

Effect of mixing ratio of Lactobacillus plantarum and Pediococcus pentosaceus
isolated from kimchi on fermentation of sausage was studied to select mixed
starter. Several mixing ratio of L. plantarum and P. pentosaceus(8:2, 6:4, 55,
4:6 and 2:8) did not show significant difference in depletion of nitrite in
MRS broth containing 200 ppm nitrite. Nitrite depletion ratio of two kinds
of mixed starter(L. plantarum N-2 + P. pentosaceus N-3 and L. plantarum
N-2 + P. pentosaceus N-4) was higher than that of commercial meat starter
(Staphylococcus xylosus + P. pentosaceus). The growth of Listeria monocytogenes
Scott A, Escherichia coli, ATCC 11775, Salmonella typhimurium ATCC
14028 and Staphylococcus aureus ATCC 29737 was inhibited by addition of
the two kinds of mixed starter in a;tificial]y contaminated meat during
curing for 48 hrs at 32T.

LA &

HE SAF AR YA AALEY FA FAHE AR mAElF
E AHde] HHAPM FH AQLE A 19409 2 AFoz2 {4
g 2AR AEFsA Q93 LA E ANEsgith(Jensen 5, 1940). QAL E
2AA e F2 Lactobacilli7t 7t Bl #Ase Aoz gz ot (Deibel 7,
1961 ; Hofmann &, 1980) Rheinbaben® Hadlok(1979)2 A& ZF< o&E 2A|A
AA E2 A 2FF 37T catalase FIT T M%7t StaphylococciF 1L 4.8%%t
o] Micrococcizh 8t E Fischer® Schleifer(1980)= 61%7} Staphylococci®
i 39%%e]l Micrococcith Edtich. 28y LA ES 74945 AN
€ AN SEANTE SGFAIA AdEs7] A% EFoz {FAd FF



g BdE/ EUdHY HaE AAR Y ddo] & 3H Y H(Deibel &, 1957). Al
£ 7}53 starter2A4 B1E 2R v|AEZE Lactobacilli(Everson &, 1970),
Pediococci (Blickstads, 1981), Micrococci(Haymon, 1984)& & + 9oH
Pohja(1960)2 SAE gBo2ie EAF Micrococci®t Staphylococcid]
HEF B3t Bu@ vt o Numi(1966)E Micrococci®t Lactobacilli®l
Y starter2A Ao AnE wASALY 1 AFH Micrococci®t Lactobacillie
E43 &3 starterd] AA37t A HAG 2 F Gryczka F(1979) 9
3 Lactobacillus plantarum™ Pediococcil Micrococci® {3 dFE ol &
st TSl i =Fo] 2EHIIE FH.

B A¥L AxoA Ead §AF F L plantarum3} P. pentosaceusE ©|
£% &% starterd °]8 7hsAH AR EFPHE T3 o} EF starter
o] HeA vAEd g FFH4L FEHIUG

2. AE 2 Wy
7t EF #F9 starter A X
ARAA Aere® Lactobacillus plantarum N-2, Pediococcus pentosaceus

N-3, P. pentosaceus N-4& ©]&3lad Table 1, Table 29} Zo] widtsty &3
TF starter® A=At

Table 1. Ratio of lactic acid bacteria as starter 1

Lactobacillus Pediococcus pentosaceus
plantarum(N-2) I(N-3)
I ‘ 8 2
I 6 4
HI .5 5
v 4 6
A 2 8




Table 2. Ratio of lactic acid bacteria as starter II

Lactobacillus Pediococcus pentosaceus
plantarum(N-2) II(N-4)
I : 8 2
I ' 6 4
I 5 5
v 4 6
\% 2 8

U, &3 #FF starter®] o}FAYH 2AT A

obdAatd AA%ol 71 #Hold 55 wjFgule starter 13} - starter I}
Christian Hansen Co.(Denmark)24%€ Y% SP(Staphylococcus xylosus +
Pediococcus pentosaceus)®l 23t o}ANE 2A%9 FA L Dodds® Collins-
Thompson(1984)2] W] wtel A A&t MRS broth 9méell 2mg/mée] nitrite
slon. IME H7I8tY HFF T/ 200ue/me7t HA 3t FFF v o] 2443
WG A7) starter& 42t FFsHe] 32TolA wF3AA 2443 AL E AE
g AF s FE o}AAPLS UL

o & &F starterd] FF4H 4

Y 25 startere] QA2 @ FAS UelAe FZAHE ZHH]
dote} T TF starter® A7HG B E22 HYF) A9He2 294
1 F R2CAA AR dxgd e 2P

1) Age HeE _

YA U AKHA FUSF 4 =8/ sodium chloride 4%, sugar 2%,
sodium nitrite. 0.02% (4, 1999)& £ XA E A7t Alg3iden £
fAb#& MRS brotholl Al 37TolA 24A3 WAl F Q4% (3000rpm,
20min)8t] phosphate buffer(pH 7.0)2 cell&. 23] AAso F9o H=7F %
10CFU/m7t SI=8 33 843k starter2 AH§atgich
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2) 9942 QHAN FAKY 4A F vABEY W3
A5 A #AAF F 2979 A4S 38U sty A8 10gol 24,
4BAL APz FaHoz AFHdA 0.1% peptone solution 90mlE A7},
stomacher(Lab blender, model 400, TMC Co.)& ©o|&3« #A&$ F 1 o
ImE AA 34 ¥ pour plate methodZ2 2F vIPES] £&8 25
2 ALY FFH AHSMA R wFRA L Table 3014 Hewe 2o,

Table 3. Media and condition of incubation for contaminated microorganisms

Microorganism . Medium Incubation
Listeria monocytogenes Scott A Macbride listeria agar 37T, 48hr
Escherichia coli ATCC 11775 EMB agar 37T, 48hr
Saimonella typhimuriumm ATCC 14028  Bismuth sulphate agar 37T, 48hr

Staphylococcus aureus ATCC 29737 Staphylococcus ‘110 medium 37T, 48hr

3) A%< pH ¥ &4
A F dASXY pH ¥UsE A& 10ge 4M3 Poz FFHo2 HFH
3t 0.1% peptone solution 90mlE 7}l stomacher(Lab blender, model
400, TMC Co.)& ol&3t9q #A3} AN F 2 4 pH meter2 ZA3Q40

3.4 2 33

7h &5 wigulo] @& o AMY 2A%

HE AAA AR A AMEERE EF FFY WF¥E ZAS] Ao wjg
Hld] @& ofAY 2A%E F3F FAAE Fig 1, 20] vebd uie} 2o L
plantarum(N-2)3} P. pentosaceus 1(N-3) &% T F(starter I), L plantarum (N-2)
8} P. pentosaceus (N-4) 3 #FF(starter IS 82, 6:4, 55, 4:6, 2:89] H|-&
E 74 HFsA 48AX wF F oolANY 2AL 2P AR 2%9
starter ZtZ wi§ 19] 79 99.7%, 0} M9 A$ 42 99.7~99.8%, wi g IvVe
4§ 993%, Vo A9 100%2 Jeht 2E wjFu|od A 9%l & AA
TS YEhRen 53] Ve F9 ofBAAE 100% 2A%Y HF 5L &7

rlo



€& Yehdiddg. 28y @l g2 oG AAFTAE FAHA Aol
Vet 2] ghokom i 48AIZHAC] FE ol AP o] wiFtule] FAQle]l A9
A2AE AL YEgt. @5 7579 olAAY AAFTE ARdA SR E v g}
Zol 7V =& 2A%E UEHd L plantarum(N-2)9] 7§ 32TolA 2442t
Wl F 99.12% 8 JEHA R UMA FFE 9T%AEY 2ATE YEho &
5 IFROE &3 F7F ofAANY &A% ¥ £ Aoz HAddHUY F
B EF #F7 @5 ZFRG A AHTE o $78 o= ddHo 2E
2A1A ARA @5 #FRY EF TF starter’t ¥ FIE Aoz #AIHA
o9 starterd wWiFHlE AAIR W9 o}AAY AAdE ¥YE Aot /e
Aoz AU TG /M olAMYE AAT Hold wifgH & 552 &
&3 starter 13 IE A4A-E& FF2A SP starter?] o}AAY 2AFH vlay 2
BE fig 33 2o Y4 FFQA SP starterd o}ANY 2ATL wlF 2472
F 709%, 48A13 Fole 86.04%FE YEht EF TF starterd] ofFAAE 4A
SR ¥ Ho yelyth o]E SP starterd A SAAL A MAHol o
st fAte] Aol =7 W& Reg #dH SP starter2 AXF LA
AAAE AA3 45 FOsl FL& BE4E MAe ez ¢8A Ao
(Bacus, 1986). watA & AAA] AZAl starter2A 9 271A 79 wjgH|=
552 Hstete Aol ¥ ez AU

110
§ " M24hr D48hr
3
- 1m.
o
[=)]
£
=g
e ¥
>
3
n
£ ]
s
b4
70 - -
{ 1 [} v v

Kinds of mixing ratio

Fig 1. Effect of mixing ratio on rate of nitrite depletion
of L. plantarum N-2 and P. pentosaceus N-3
(starter 1) I ; 8:2, II ; 6:4, III ; 55, IV ; 46, V ;
2:8
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Nitrite scavenging rate(%,

\
fl

Nitrite scavenging rate(%

110

W24 hr 048 hr

100 1

70 - P —
| I i v v
Kinds of mixing ratio

Fig 2. Effect of mixing ratio on rate of nitrite depletion
of L. plantarum N-2 and Ped. pentosaceus N-4
(starter II) I ; 8:2, I ; 6:4, HI ; 55, IV ; 46, V ;
2:8

110

W24 hr 048 hr
100

starter | starter II' ° SP
Kinds of starter

Fig 3. Depletion of nitrite by starter I(L. plantarum
N-2+P. pentosaceus N-3), starter II(L. plantarum
N-2+P. pentosaceus N-4) and SP(Staph. carnosus
+ P. pentosaceus).



U, & FF starterd 7453

3 #F starterd FFAYE AV Hdoq AKE dAH ez 2 GA
A F 4379 starter FoA 53] ALY 2ATo] Hold 2F 9 starterE
Autsted 9 F FAS) HEE F 32ToAM AFsidAd 2979 et 4
A& ¢ pHE &A%Yt £F #F starterd] 7l @& dAK W 2979
34 &3 pHE £A4% d3+ 453 2d. A% Salmonella typhimurium
2 AYHez 29X F A+e pHE 3AY AH(Fig 4), starterE FF
32 @& dxFe g 48A7A 10° CFU/mIcl 49 48 2& A 7|3
AT BA starter® HFT A WY 29T HFELS WG 24ATRH
LGFF7F FA87] ANRste ulg 482 HA ) 1 log cycled] #AE UEHIA
t}. pHe ¥WEE g 277 WY A 713 4] vt #3E 9d starter 3
7} o] A$ wE 48A7HA pH 50188 YEldT ol starterd fAtdel 4
AR YT ko] XS e pHE ZAAA Sal typhimurime] 33& 9
A Aoz Arg@. ol Kang 5(1999)0] @& A FW starter culture
7} WA diacetyldl &3 E. coli O157H73% Sal. typhimurium® A3 QA&
iz 2ag v Qo] f4Ee. 9§ AR e YA ERAR: 4%
AqAe fAjle] E F Y& Aoz AlgdH. .

Fig 5.5 Staphylococcus aureus® U A2 PN A5 24979 3+
&3 pHE Yehd Aol Staph aureus®l 73 $NE Sal typhimurium®l 73
$-9} FAE AL Yeho] starter 7MoY AR JAI&o] FIHA Y
Bt o]t Sameshima 5(1998)0] B FAFol WA 2AAWe Staph
aureus® AL JATdE Hugt {FAT FFE YEJAY. Fig 62
Listeria monocytogenesE QA% 29X %9 247 357 pHE
el A3oltt. L monocytogenesl A% thE A 49 AR A4S e
starter A7} F7F Q2 F R L monocytogenes?] 3 4-&°] ¥ AYE B
3 pHY #AE wj%) 48A1HA pH 5 ©l32 dExth o t& FATEY
listeria A% Ao W RuEH {FAG FFE el A (Aymerich F,
2000; Hugas %, 199). Fig 7.& Escherichia coli 9 9A59 2% 4ed
Astolth, 94} Zo] FAIY FFS ueldlol 471X 9T BF starter FF
A4S WAl 43 JAEYE Jedda =
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Fig 4. Effect of mixed starter on the growth of
Salmonella typhimurium ATCC 14028 in artificially
contaminated meat during curing for 48 hrs at 32TC.
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Fig 5. Effect of mixed starter on the growth of
Staphylococcus aureus ATCC 29737 in artificially
contaminated meat during curing for 48 hrs at 32T.
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Fig 6. Effect of mixed starter on the growth of

Listeria monocytogenes Scott A in artificially
contaminated meat during curing for 48 hrs at 32TC.
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Fig 7. Effect of mixed starter on the growth of
Escherichia coli ATCC 11775 in artificially
contaminated meat during curing for 48 hrs at 32TC.



5. & ¢

B AL ARgA ¥R FA4TF F L plantarum™ P. pentosaceus® &
g TF starter& LR LAIA ] Ao HLEr] A% A SA HHo= ofA
Ad AA%O] Hold 2 #F 9 viPHIE AR AHHoZ HAN T 2
QN7 GAGo) EF FF starter® FEd] RTAA AFHAA F= 3o
Aol e dT B+E&3 pHE S48t starterd] ¥4 L FAEFAT

L A fFAT S EF starter2 AX37] A g 2H L o}ARY =A%
€ A3 ALt 49 A viPu & EF 95% o4 Hojd oA
g 2A%E JeEd e 53 559 79 100%9] olAAE £2AS5E 4
ettt Zbzhe] wigu] e ofAAE AATL #9FHQ olE AFY
T ANy EF EF startere= YA€ F5U SPstarter Bt} opALE &
Aol FL& Aog FAHUL.

2. £F starterd FIE5HES AESHY] A3 AXS Ul A4FH o2 HAA
& LFAY F starterg& HEFS 29T 3+E&7 pHE AT dH
2% 9] starter 25 4% 24T 3t wiF 48 F LI AT FAa
sgon pH £3 ZasteE AFE 294,

3]
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Al 4A B 47 A7t 25 2AAY 54 F

uj P 253 o]3}5A W
Effect of selected mixed starter on the changes of
microbiological and physico—chemical characteristics
during fermentation of sausage

Abstract

Three isolated lactic acid bacteria (Lactobacillus plantarum N-2, Pedicoccus
pentosaceus N-3, N-4) from kimchi were used to make mixed starter. Effect
of the mixed starter on microbiological and physico-chemical changes during
fermentation of sausage was investigated compare with commercial starter
to develop meat starter. The selected starer (L. plantarum N-2 + P.
pentosaceus N-4)- and starter 1 (L. plantarum N-2 + P. pentosaceus N-3)
showed lower coliform bacterial count and higher hardnes—s and cohesiveness
than commercial starter in early stage of fermentation(4-7 days). The
activities of selected starter was similar to commercial starter in changes of
weight loss, lactic bacteria, Aw, and residual nitrite content during
fermentation for 21 days. But pH range was 4.2~45 in sélected starter 1
and II added sausage and 4.5~4.7 in commercial starter added sausage
during fermentation. The ratio of nitrite depletion was about 98% in all
treatments after fermentation for 21 days. Content of essential amino acid
such as threonine, alanien, valine, isoleucine, leucine, phenylalanine, lysine
and histidine in starter II added sausage much higher than in commercial
starter and starter I added sausage after fermentation. Content of palmitoleic
acid, stearic acid, olelic acid and linoleic acid in starter Il added sausage

was higher than commercial starter added sausage after fermentation.



1.4 &

FE 2AAE AdE dus% $AY, 49, A4, 3F R ¥U8
Eds] WA EE IZ casingdl 3ANY ¥ AAAYE A @43 947
BHES &4, IZANA BT BHEHYE FAF SAFY dFSEZ raw
sausagePt1E R0 FHAMME dEAHY AT FuUd LE 2ANAE
3 FH7F dgEy GRS @ AR MEAEE A g1 wHE $4, A
ZA|Z dry sausage® ¥ 733 At} Dry sausageF M E AxX9 Ao o
2} dry sausage$} semi-dry sausageZ A 732 9 tHCampbell-platt,
1995). B8 AAAE FEFFo] 50% ol&7t 53 pH7t 48~52 A&7 H%
AEAA F2AA %ol 7tsss dAEE A G 4E F UAEF ¢
A & o| th(Zeuthen, 1995; Baldini 5, 1983). fr4tFo] AXA W] de ZF&
st A F pH7t 500182 oA NI ot W & o] A4
A o] o] ZAXNER Y& gto] AriA drh T3} {AAFel FF
FAL AFe pHE & 99 FTHAHAA BFo Fuz A Axgo
& Fol & £AA G e Yolrt} Rojx pHE ¢ & R4 vAPE9
ARE JAANA AFY AR E FIHAIIE d8E a9 o1 gy & A
EAEe ELEF vPEELS AWy dfAS EHAA LR AR EHe
WS Rtangy flavor)& A Boh(Licke, 1985). o8 SAFL 4 A7}
% Az 93ty FEEAEI A}HL & A9 FI HI Fo] FAF
o 9o F4 T frldez EHEHo pHrF Wolx RujA vjdEe HF
£ dAstaz mAEYd dsf ¢AFE 2 Fo] doi(Hammes 5, 1994; Bacus
T, 1983). =¥ LE SAE W9 FATEL A/E olAARY Fo) g
ol 4Asn SAFE U olAAPL 28 F BHHA T Po} FI &
Axe Aoz 48X HTanaka %, 1985 ; Palumbo %, 1981). olAAg & 3}
ot gl AAE A WA SRS JdehA MY §43 Clostridium
botulinumz & AZF% DYES A7l sl B Hsl=lojop & HFRo|r,
Zaka 5(1976)2 IE SAIFNA HAALL starter(L plantarum + P. pentosaceus)
FHLZ ooz FUHI oM FAYEE 2 o] EIHY vl$ He Fur
JEHeH e PAo) Vo ALY L 100ppmUL2E 2830y B2
& vk ik BEA starter®2 AHEHE FATL wae 4 SAFe 24 7}

Me o M



obAAY F ol FAF FEFE o}ANEE 2AANA TLE LR
AE A ofAAG A SAFY ¢AAHE Eole FATY dYol=x

29 Z1dE F Aok #W®, BFE AAR AR AHEEHE startere © Y
F& Agste ARG EF FFE AHSEE Aol AFFE ¥ ¢ #3
3 Aoz Ruyn ¢HLiepe, 1983; Vignolo &, 1989). AHE-HE MAES F
2 lactobacilli, pediococci, micrococci, non pathogenic staphylococcis ol @5,
T 5ol AE SAFE YA ol& @ rh(Bacus, 1986; Gunilla F, 1994).

B AFe O $540] oln] 4FE AAAA BT AL EF #F=2
AHEE HE AANAE AZE F 54 R A2VT Fo AEES, o3
A W3lE oA AlEsT U= FYE EF FF(Staphylococcus xylosus+
P.pentosaceus)$}t 8l 3dte] HE3A

o o

Lo

2. 45 2 3y
7} &% starter A7} HE AAIA 9 Az
1) 48As

® AN&

8% ALY AW FH FTRFAA =F F 4823 o9
ham 9% SAWE 7Y AYF F P8 Ho2 AN white
pepper, coriander$ 9 H7MEL A FGavjdoA FUASFHAL casinge fibrous
casing& AH&& o

@ AHEEF
Startere ¥8¥® #AM#F S )| 83t9 Lactobacillus plantarum N-2¢
Pediococcus pentosaceus N-3& &@3§t starter 13+ L plantarum N-29+ P.
pentosaceus N-48 E§ starter [1E Ax3dta] AR AT 4z FAHL
37ColAd 24717 wgd F 3000rpmeE 10¥3 A4 &3t phosphate
buffer(pH 7.002 23 AF ¥ bufferz AH RS AZz3}ATS A=A S o §
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kel 2% 79| starterg ZAGALY F9 =7 27 o 10CFU/m7t HE2
ZAE F AEsAY. FYE starterd] SP(Staphylococcus xylosus + P.
pentosaceus)t YEZEH NN BATPon AF wuit 10'CFU/gY FE =7}
¥|=% 43 phosphate buffero]l AEHAIA ALEs At H& AA1A] AzA A}
€3 starter FEAL Fig 1o JehRd

Fig 1. Photographs of starters made by suspension
of lactic acid bacteria isolated from kimchi for
fermented sausage.

2) BF AAA 9 Az L £4

Y553 A2 FALE 47 5x3X3mz HAEF F -20ToA 157Y o)A
BEsATt 7s AA MHo] 805 EE 5T AfE 2o LH AAH
Azl AR AAAN E@d FAFE o)8F LA AAAY ARE
Table 13} Z& wjgeoz2 A=At Tumblerdld A &3 Fiz 53
EFdE A2AA EFEA #Ze FH|F starter® FEFAIL stufferd o] L3}
o} fibrous casing®l < 200g¥ FAAAG. T 3T A(1984)9] Wyo] waf &
w57t 2ESE chamberol X 2193 $43 AZE d¢n 2 AL Table 29
2},
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Table 1. Formula used for the production of fermented sausage

Ingredients Amount(g) Content(%)
Pork 10,000 80
Fat 2,500 20
NaCl 350 2.8
Glucose 125 1
NaNO; 1.875 : 0.015
L-ascorbic acid 6.25 0.05
White pepper .375 0.3
Allspice ' 125 0.1
Nutmet 6.25 0.05
Sage 6.25 0.05
Starter culture
Starter I Lactobacillus plantarum N-2 + Pediococcus pentosaceus N-3
Starter I Lactobacillus plantarum N-2 + Pediococcus pentosaceus N-4
SP Staphylococcus xylosus + Pediococcus pentosaceus

Table 2. Ripening condition of dry sausage during fermentation

Time(Days) Temperature(T) Relative humidity(%)
1 22~24 94~96
2 : 21~22 90~92
3 18~20 85~88

4~21 12~15 75~80

. AT starter A7 LE AARAY K4 F VAESH W &F
AR 10ge& FFHoz A 90mle 0.1% peptone solution R
stomacher(Lab blender model 400, TMC Co.)olA #AAIY L FAY ImlE
FaHoz AA 3Add {FAFFE MRS agar, coliform bacteriat violet
red bile agarZ ©] &3l pour plate methodZ 37TColA 24A17F wiksi] A4
€ colony 48 &4 ‘

_303_



oh §42 starter W7k BE AAAY 4 F oA W 57

D 44 3 33748 ¥8

FFgLE 204 AZ A% 3% FAH 33N FINHE YPe=
Adste] st

AZAT 2% - 239 53
AZA%S 53 X100

FARF%) =

2) %74 ¥ pH ¥3
pHE A& 10go] 90mle £§H4E ¥ stomacherdld #FA3F ¥ pH
meter2 &3 3tAth

@
A
o,
oi

TFREIEHNE W3}
FEIHEE ANBE FFZH F Aw Z3F7](Novasina Co., Switzerland)Z 2
S5TAA & B4 A% FFc] =28 A Fdgx goe2 FH}A

4 £ F AL o}ANY W3

Ha AAA e FE ALY BFES AR 10gE A At 94L& }F
4 20m¢E sampleZ 3t Ito F(1979)¢] ol uwiet v FP AlFRA
¢} A8 A M2 E Table 3, Scheme 17 o] A3}

Table 3. Preparation of reagent using sample pre-treatment

Reagent Procedure

Dissolve 106g of potassium ferrocanide trihydrate(KsFe(CN)s

t1
Reagen 3H,0) in water and dilute to 1,000me

Dissolve 220g of zinc acetate dihydrate(Zn(CH3zCOO); - 2H20) and

Reagent 11
cagen 30m¢ of glacial acetic acid in water and dilute to 1,000mé

Dissolve 50g of sodium tetraborate decahydrate(NazB;0O; + 10H:0)

Borax solution .. .
in 1,000m¢ of tepid water and cool to room temperature




Sample 10g
l
Saturated borax soln. Smé
{
100m¢ D.W
l
Heating (in water bath, 15min)
i
Reagent 1, 2m¢
i
Reagent 1I, 2md
l
Transfer 200m¢ volumetric flask
!
Stand for 30min at room temp.
— |
Dilute to the mark with water
l
Filteration
!
Filterate (20m¢)

Scheme 1. Preparation of fermented sausage for experiment.

5 €4 F &4 W3} |
SMe MAF A|RE color difference meter(CR 200 Minolta, Japan)€ °]&
349 L, a &g FA3A '



6) dax &3
springiness(@4d), cohesiveness($¥34), hardness(Ax4) 28I strength
(B=) € NEE lm FAZ AE v}E Rheometer(Model CR-100, SUN
SCIENTFIC Co. Japan)& °|439 &3t

7 A FPobvl et &3

A W 43H& Morrison® Smith 123, AOAC. e 39 EMsge 2
A ANE 1g T EFFZE #7]18 vk (chloroform:methanol=2:1) 60m¢E 7}8 F
TA7IZ 38 ZWdt A (whatman No 2)2 A #Asteq AL S5+ 3
A< 38 wEsgy. 229 99 /30 AFsE 2H5E A g 3000
mpmo 2 302 QRS 4EFAE AARALH, 33 4L 40T 39
A ZAFEAN F AL 10mg9 &% AHE& 05N methanol-NaOHE 2 (2g
NaOH/100ml methanol) 2ml& 7}¢t F 583 7tdso dzaigch Wzd A
89| BFs-methanol £% 4ml& 7182 o} 3083 719§ £ B2 @3
3 WZ§ o8, 2ml9) 2,24-trimethyl pentaned 718t} Ewal: NaCl T34
o 5mie 7bsted 183 EF3L 0T NG F 429 A3t NaSO.2
TES AAG F GCol FUstsd E4sant. 7 Awite FAL gEAA
(Sigma, US.A)E Al 88t o2& AZta Blasgct B ZAL Table 44
YEFAR,

Table 4. Specification and operating conditions of GC for fatty acid analysis.

Instrument DS 6200(Donam, Korea)

Column DB-FFAP(0.53mm % 30m)
Detector Flame Ionization Detector

Oven temperature 165C ~ 3T/min ~ 230TC(3min)
Injector temperature | 250C

Detector temperature 270C

Carrier gas - flow rate N2(10psi)

Injection volume 0.640

Software dsCHROM plus

FEobe] x4t FFL amino acid analyzer2 Z3 &gl



g SAAY
FAIME = SPSS 54 Z21WE o] 839 Duncan’s multiple testol]l w}e}
FrAHS FAsA

3.427 2 3@

7t FAE starter F7F R AAR Y 54 F UYESH W

FAE starterE H7M8l AZH LE LAA Y F4 F FATTY ¥Ee
Fig 2914 2¥ vle} 4}, Starter 779 $47F5E §4 7] 100 CFU/mIE
etz 4 7174 2 7 i F77 Ry A9 dAFA
AHE Aoz FFHAUG. _

Starterzte] f9 A Aol iU skt oy @ AFAE Leistner F
(1981)°] HE AAA A4 27| FATY wME FHo] AAA £4 274 L
daoZ $HHE gram 4 HTY FAE JARERE HF |SAFS U4
283 Ao ZlddgE BIg & u o B A¥dIAe FAY BIFS
el §AFEE £4 7)o 2 47 10° CFU/mIZ 2toud £4 29
% zJlstd £42r)dE 10° CFU/mIZ JYegoy ofs & o &Aste
frAbdo] ARe Aoz AGEHAUY.

Mg AANA A FY WRETST ¥E Yed d3E Fig 3% 2o 4
27 dAFEFE 10° CFU/MIZ BE%F fASHA YElou 4o g
starter A7FF 9] P FTFE Fide AFL BAY. ot YFEI ¥

pHOl & Aol E23l7] Wi 2R 2AAWNY starterd] o3 A€
Aol ggo g AAgo] AdAHE Aoz AEHAT(E, 1996). olad A=
Roca 5(1989)°] starter®] & AA|A U] Enterobacteriaceaed] t§ antagonistic
effect® 71¥ctn Ra@ AFAHYG FAER s £ Unlitirk 5(1991)9)
Bug g7 BALANA FFA Soudjuk $4FY coliformd] F7F #A3A

e 947299 4% AFE YUY,

o

o Ju N

Jo
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Fig 2. Changes in number of lactic acid bacteria in
fermented sausage with different starter cultures
during ripening for 21 days. Starter I ; Lactobacillus
plantarum N-2 + Pediococcus pentosaceus N-3, Starter I
i Lactobacillus plantarum N-2 + Pediococcus pentosaceus
N-4, SP ; Staphylococcus xylosus + Pediococcus pentosaceus
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Fig 3. Changes in number of coliform bacteria in
fermented sausage with different starter cultures
during ripening for 21 days. all abbreviations are the
same as Fig 1.



U frAbE starter 7 A AAIA Y £ F o3y ws)
) s4 § F¥Fae A

starter& H78lY AXF HE 2AAE 21%1 ¢ s4ANEN FFRA
o] W3lE FA% I Fig 49 2ok 54 24AdE 33289 starter |,
starter 1€ 71 2AA 9 B¢ 73 A4 JYeiston 4d& 2F6SP)Y 3
e o @A 45}‘,&5} BE AAAE 54 F pHZ Robd we a—ra
o] ZFAJ}ER FE BHES pH/l B2 NIAFITE FFELE 9A &
& JeERAT. ol ¥ (1996)9 A7 dFAgE dx= AU

2) %4 % pH W3

£ fATFS starter2 AHE3ld A2 ¢ 2AXe £4 F pH WEE
23§ ZABE Fig 59 2o 4 27] £AA 9 pHE 563 =2 =4 YEx
oy %4 297 starter I3 starter I 2T I3 Faso 4138 Y
guiglen a4 #F AYTE 4432 pH7t ZA2AYG. 54 L7] 219
Ao starter I3 N2 A2 AAIX 9] pHE 45038 FAFH 9w JH&
32 AZRF 2A1X9 pHE 45°14& UBUAh ol LactobacilliZ} ¥l
A e A AEES FEde 4F5AHE 7HAY pediococcit F FUE F:
71 sty da ¥& pHE YEldt: Christian Hansen(1991)8] Q432
Axjstch. WA starter 13 [IE starter2 ALg3te] @E AAAE A2
A4S HE HRE F239 FAAAH g% f3 uAEY A JAAHA}
ob22 £AA ARATE GFAE F UE Aoz ArdT
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Fig 4. Change in weight loss of fermented sausage
with different starter cultures during ripening for
21 days. all abbreviations are the same as Fig 1.

6.5

5.5

pH

451

0 2 4 7 14 21
Storage time(days)

|;0— Stater § ~~ Starter | —a— SP |

Fig 5. Change in pH of fermented sausage with
different starter cultures during ripening for 21
days. all abbreviations are the same as Fig 1.
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3) 4 T TE 84 g

3 starterg A7 Az2E L& 2AAY §4 T FEEHE WU E
3¢ A3+ Fig 69 veld uis} 29 54 271 RE AgT77F 0969 F
€ BAEE YoYU 40 JAggd wd a3 FIe FAHNG 53
starter [2 AZY L& 2AAY FF BYEE UE starter HPT9 LR
&R FESAZEYG 54 TdA7A L YL BRI 5427
starter A2 7Ze] FHQ Aole UAUH. FE BAHEE pH/l #FLHA o
g §o B5Yo] yolx Az S £oldA goz U Jop. wA
pH7F ¥ BE 2AAJL 8 4= @A Yeid ez dddUG ¥
(1996)8] A7 ZAFol 3d TE LA 4 2094 FEEY=7T 0.807HA
ol ey & dPdMe £4 27 FE Y= % 09FERE Y
Ebstth o] AMS# starterd] FF7F €71 EA Aoz ARHUS.

H 54 F BE HANY W8

starter® A7bste] AZE LE AAAY £4 F FE oAAI 2ALL
23 AE Fig 79 UEhd viel g olAAY 2ALE $4 294 33
3] F7}8to} starter I} starter I 39 TE o} ANR IS 247ppm o2 vhEL
gou 444 #3729 A% 547pme YERAT. $4 49A starter 13}
starter 18] & o}ANEI YL Z7} 15ppm, 155 ppme 2 YElGoU A4
#7o A$ 254ppmoE BAHo] & AYL BTG £4 21YA starter I,
starter II, 494 @3¢ A$ 227 088, 101, 1.17ppm 2.2 vheh} ok o)
Ao 2A9 Aoz BUIUY. §4 L7 starterts] $oHQ Hol: BAH
A st
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Fig 6. Change in Aw of fermented sausage with
different starter cultures during ripening for 21
days. all abbreviations are the same as Fig 1.
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Fig 7. Change in residual nitrite content of
fermented sausage with different starter cultures
during ripening for 21 days. all abbreviations are the
same as Fig 1.
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5) €4 F &4 W3

Aard EF starterg H7lste) AxF LA sausaged 4 F 49 Age
Table 49 Jebd uie} 2o, L gt& RE starterd|A Ao APL+2 gx
3t A4S YT £4 7] 5289, 5422, 54282 YEY §4 27 §49
Za7t F=dAY. a @9 3 54 294 starter 242k 11.29, 1043, 11.099]
e HAEE Jeldddoy §4 498 HANZsE dolA £4 1494 1035,
10.74, 10958 Yo 4§ #59 £8 FAF starter’t FAS FE Y
e At

Table 4. Changes of color value in fermented sausages with different

starter during ripening

Starter " Ripening time(days)
Color value .
culture 2 4 7 14
starter I 58.78" 61.94° 55.34° 52.89°
. starter I 6152 58.71° 58.01 54.22°
SP 60.06° 61.88° 55.47° 54.28"
starter I 11.29° 10.94° 1093° 10.35°
. starter II 10.43° 10.94° 10.62° 10.74®
SP 11.09° 10.74° 11.40° 10.95°

*starter 1 ; L plantarum N-2 + P. pentosaceus N-3
starter I1 ; L. plantarum N-2 + P. pentosaceus N-4
SP ; Staph xylosus + P. pentosaceus

6) &4 F texture %3}

7} starter 2 9E AAXE AR 149 T 2ARES ST A=
Table 59 %t} Table 5914 RiE v} o] RE AHZFo|A hardness,
strengths $A4Jc] Ao w} F7sie 24FE JehHAL  springiness,
cohesiveness®] Z$ole 4 794A4A7A T8 4 1494 o 7348
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e A%< BYch hardness®] A$-ole $4 X7 starter 242 3,36, 356, 3.04
g Yeldo] 28 AT starter’t 494 #FED O 22 3¢S B4 £
FAHE  starter7t F4F AAHol thax Fky] #EQ Ao BEHUG
Klettners} List(1980) & %7] Atx9 F7}7F hardness®| #de 7lq 8=
Bag FAE 482 YUt 4 1494 E 866, 859, 8692 YENY &
dol A&y wel Frtete A% S Jetdol & {FAT starterst 44E
FF9 FoHQl Aole RolA Gt '

Table 5. Changes of texture in fermented sausages with different
starter during ripening
Ripening Starter Hardness Springiness

Cohesiveness  Strength

time (days) culture’ (Kg) (mm)

starter ' 336 - 67.70° 59.50° 162

s starter I 356° 76.84° 75.54° 1.01°

SP 3.04° 74.78° 67.63° 0.81°

starter I 6.48° 83.70° 75.73° 151°

. starter I 6.86° 84.30° 76.02 2.49°

SP 6.25° 83.00° 73.64° 1.88°

starter I 8.66" 77.78° 72.63° 2.34°

y _starter II 8.59° ¢ 73.21° 73.21° 2.50°

SP 8.69° 65.07° 65.07" - 2.05°

*all abbreviations are the same as Table 4.

7 &4 F %9 obulxat Ws}
Zt2te] starter® A7Me BE AARE Axse] $HATEN L7 0 st
14YA 73 obulxite) WaHE 3 At Table 60 ek vhsh Bt &
N 1494 #2 obvlxate kg 2 AW YREY §3 opnlxAe &4
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71zkel N g +E Frtete Z%E YEHAL 53] starter 2 A= LA &
AR e A$ 4Y94 FFE AEE ASRT LE 49A BF obr il
Threonine, alanine, valine, isoleucine, leucine, phenylalanine, lysine, histidine
ol Z717} F=8 At £3] leucine, phenylalanine® starter I7F 448 TF
wo of 2v] B oz FAHUYG F FE o3 A Sk starter I
o] WE 14¥UA 33984322 7HF B ¥ frE obvixde Yo &
44 #FE 213563, starter [ 1975798 udElRth F8 oH| xS § @
A o] proteasecl ol3te] R AQEHE EF2A TR LAY Frg %
o] Ao 7%t B AYgAA fa opmlitel §FL starter I, A8 F
ZF starter, starter [9) £22 YelY B A|YolA B FAtT starterd] A
TR Aol "“ﬁ% #FEgd o $F& Aoz BEHUGY WA 448 &
F oA 28 AT starter2 UE 2AAE AZSAE FHE Aoz wd
=9t .

Table 6. Changes of free amino acid composition in fermented

sausages with different starter during ripening
(unit : mg/100g)

Starter culture’ Starter I Starter' II SP
AFF \ Days 0 14 0 14 0 14
Aspartic acid 8.94 85.99 942 108.93 14.45 72.13
Threonine 11.82 93.19 14.05 148.28 15.52 102.45
Serine 14.46 64.64 19.23 111.91 20.98 81.36
Glutamic acid 25.19 22057 43.18 406.60 38.85 294,68
Proline 1454 3351 30.48 56.88 2857 34.48
Glycine 26.43 99.63 34.77 161.63 35.35 93.90
Alanine 77.28 213.27 112.26 290.39  106.47 219.44
Valine 13.51 88.65 16.12 191.58 18.06 127.06
Cystine 5.40 247 14.26 6.61 10.12 381
Methionine 14.82 111.35 16.28 233.65 19.64 119.66
Isoleucine 21.46 102.36 32.12 224.07 32.39 11793
Leucine 32.44 260.94 41.00 456.61 44.38 314.34
Tyrosine 11.86 -60.56 14.04 142.62 16.45 81.69 .
Phenylalanine . 2651 13141 38.02 361.30 39.02 155.91
Lysine 23.22 215.66 2151 333.53 2774 249.76
Histidine 6.21 46.24 467 96.27 6.89 60.50
Arginine 15.40 147.82 19.65 167.57 5.77 6.55
Total 349.49 1975.79 487.02 3398.43 480.65 2135.63

*all abbreviations are the same as Table 4.
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8) 4 F AW ¥s

Zt starterd 2 WA AANAE AR SAFAE AAEA TR 0dA%}
1495 Awate] WstE 2A3F Ay Table 79 Zth. Palmitoleic acid®] 7
< starter I, 19} 3% H& Z7id] wis] L& 2r|d 71 BEE YU
o AAL #F9 ASde Fide ez FFAHAGD £ stearic acidd
79 starter I, 1 2% @& L7] 7oy 348 ¢F9 B5ds 7
A235t9 713 Fe Fe& BQ) Oleic acide starter 25 $7H8tE 4%& Y&
WRew E3] starter 19 3% 71 B& 4& JetiAdth Linoleic acid®] 7
<, starter 19 2§ & D7]o] 2 99, starter I8} FPYE FFE LR
7] Z718te A%S JElen 53] starter I7F B2 4 YeEhAY
% ¥3 A PAe] R starter [ IVt P4 FFEY o] AEHULY EX
A PAL YL FF PS¢ £ FAT starter2ot B FFE JEARA
tt. a2y oleic acid® ¥4 A4 linoleic acid®] A% 44& TFEY
starter 12 AZ¥ w& 2404 288 o Bl A&AAT B8 A
FNMHE L& hamoll A oleic acid7t 7+ ®o] A& AU Bug u Qo
B A4y 59% 2F4E YEUio. gEA ddE ZFERG 2 dPdA &
2§ HAHE starter2 @R 2ARAE Axs=A0 U5 At A FA
oM o £& Aoz BeHh F& AL ketone, aldehydes®t alcoholit
502 Bi=o] wa AAIX %3 § FRe] 7] @ch(Stahnke, 1994). L E
AA A PAXN gkl 24 FFL startere] §A, FAEY FH4 &
5o watd 2& o7t e RS2 Fernandez $(1991)2 B wh ),
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Table 7. Changes of free fatty acid composition in fermented sausages
with different starter during ripening

(unit : %)
Starter
. starter 1 starter II SP
culture :

F.A\Days 0 14 " 0 14 0 14
14:0 2.30 2.61 2.55 2.20 361 2.30
15:0 ND ND ND ND ND ND
16:0 37.25 43.03 42.08 35.90 59.62 38.16
16:1 0.30 1.37 0.78 1.50 145 0.68
180 18.80 21.711 15.98 18.19 30.35 061
181 11.15 27.43 0.96 37.56 1.75 19.99
18:2 3.00 0.20 0.22 3.90 0.31 349
18:3 ND ND ND ND ND ND
20:1 27.21 2.00 36.91 0.76 292 34.77
22:0 ND ND ND ND ND ND
23:0 ND 1.65 0.51 ND ND ND
24:0 ND ND ND ND ND ND
22:6 ND ND ND ND ND ND

SFA"Y 58.34 69.00 61.12 56.28 93.58 41.07
USFA? 41.66 31.00 33.88 43.72 6.42 58.93

*all abbreviations are the same as Table 4.
USFA : saturated fatty acid

PUSFA : unsaturated fatty acid

ND : not detected

ol e ZAAE FHs B o AXAN 2P FAT starter® TE £AA
Az AHEE A4 & AT AoY P8 FF2 Axdje R Bop ¥E
NS BEA Y oldAE FEFE LA 27| FHE FFRG @ AL
2 Jeigd £8 o8 g2 FZ4ME F98 2594 A AHE B F
ol A ol AHLHE 494 FFQ SP starterdl]l A &L 715& e AL
2 #aso A Fd=e AEHIT YE YR SAF starterd] FA}AE
718 Aoz 7ldiEd.
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4. 8 9

B AgLe 1 540 olv] d4FHE HANA YT FATE EF dF=2
AHgEt BE AAAE AR F 4 L ARVT T vAEFH, 05T
A A3E FdAM AMSEL e VU] EF T F(Staphylococcus xylosus+
Pediococcus pentosaceus)St Bl 39 meat starter24 9 AlE 7154 S HE
7] 93t FPHUAY.

1. starter& FA7bstd Az, £4% HE 2AX9 v|YESZ WE BFFH
A3 375 3¢ RE %E 2AANAN TE 294 10° CFU/mIE e
ol #a AV 2 71 ARAHJL 3T B35 ¢ar gLTE
ZasE A%L BY. 538 starter N9 A HE 494 10' CFU/mIg
w3 gAFZTTE YUY,
2. starter& 71t A AT FFE AAA Y o|3eH wslg FRE A
- Z2YPALL BE 24AIA starter I3} starter IS H7teld A2 @
A AAA BYE #FE AOMEHY Ax $E ARG FF FAE
o) & Aoz FAHNoY LEI PP o FAY FYS B

- pHY A $ee 2& A 71T AA& FF, starter I, starter 9] €22
$e A%gE 2o B AYPdA 2T /AT starter’t Hojd 4 AA
ol de Aoz #EH/UG 4

- FEEATY AL TE 2V KA AEE 2oy IdE 4UA FE
starter 12 A L& AANA Y FEEGYEI FAsd LE 1495
starter I3 FAME 3FE HALoY 2R Wrlole F4F A& BolA &
Skt

- olANE 2AEL U 29A AP E FFRY starter I, starter 18] £A

&) 2 BEoy F3FH ol giden WA U] oMY AAE
< A9 FA F & JE AT

- &4 Ase Az A9 dE 7] B FAE starterst FUE #F
7t fANE AEE YRR

- Texture®] M3} hardness®] 2§ WA Z7] starter H7lF7F 34L& &
FRT 5L Aoz FEHO LR AAR AXVTE EE:AF F US
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Ao2 BIE=UY

- 2E 149 A F2 opr =T H 4 starter N2 AZE LA AAAT}
A8 FFE ARG ARG G5 opv|xite] Fol o BE AoE YE
wow starter [£ BHlZ B Aoz FFHJG

- i g 1494 §8 AWAL 23§ d3 B {4 starter?} oleic acide}
linoleic acidE Y| #§ myristic acid, palmitic acid, stearic acid®] 42 ¢ &
L Aoz #FFHYH.
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ALY AAFSBEY, 52, 29 A $4¢
1. ¥5d Ad 2589 AAFTAF v
AdE ¥5(%) AR FA5(%)
+
£2(24) 03 et o8
+
£2(1ee) 03 0
+
D) 03 4045
+
e 03 365050
~ 0.1 50.3+1.86
2FAHE ) 0.3 54.0+323
+
LA S E) 03 i
O 374
HYA uAEd U FFHL dEgg FEFE(QuA, €9, HaHAA
*5%

¥2. W94 vAEd U AL 589 7Y

. 20 A &4 =3
88 A 35 dus 97 due 9% deL
Bacillus subtilis KCTC 1021 x O x O x O
Escherichia coli ATCC 11775, X O X O X O
Staphylococcus aureus ATCC 19737 x O x O x O
Listeria monocytogenes Scott A X O X O x O
Salmonella typhimurium ATCC 14028 x O x O x O

Ogls, x: &
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2. 1716 SAFY AN FE
O AAE HJF 2AA 9 #3834
HAFSE9 H71Fol 03% T2 A7lHE SAFY 7133 e
4g A &g
O 2E 2AA AzxL FF =23
A& L plantarum® P. pentosaceus 4t A% 3 FuUlA, o124
N WAl $48o BE 2ANAE FF 204 A

3. L7154 SAFE MY
7h R AARAS A
1) i)
G 279 uPHlE 1:19 9 oIAY 2AF AP 2%E.

B3 9E A2AA9 ]

A& % (g) A58 (%)
=2} 7] 10,000 80
2| | 2,500 20
e 350 2.8
Glucose 125 ‘ 1
ol AL 1.875 0.015
L-ascorbic acid 6.25 0.05
LR 375 0.3
Allspice 125 0.1
Nutmet 6.25 0.05
Sage 6.25 0.05
GEFTE
1 Lactobacillus plantarum + Pediococcus pentosaceus N-3
Caig | Lactobacillus plantarum + Pediococcus pentosaceus N-4
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2) AZFAR

¥=44

!

&4

P 1. F8EAA AXTA

¥4 AFEAANA SAZAFSZH7] AHE)

— 5X3X3cm

—> -5CE 3%

—» 21 7 1/4 inches

-20TCeAM 179 T4

—> 455, HUHA 2 T HTF

— 27 02.5cm cellulose #|©}4

—> B 49 o] TR(F2FF] AHE)

AZH(Y) 2%(T) 3ol 55 =(%)
1 22~24 94~9%6
2 21~22 90~92
3 18~20 85~88
4-21 12~15 75~80

- 325 -



292 HEAAA S48 Y}

-\ E
A
o . "2 !i

A F A% 2 AE3
93 HaA2AA AFH dE e
AF 1; AQE 2F
AE2; F2],

AF 3, F2 1




E AYAN BEd AT EFOZ Az TR AN HYL FF
£ A48 2E 2NN TY 542 uad AH

O 47 2702 AZE L& 2NN} 44 F UPE2$d 274 3
Qm AE o} AP AAFO] 48 FAo 4YL FFRY F& =
e e, | ~

O % %9 olulxte] @3o) HY4 FFuT WRon 53 W4 ofvx
Aol e o 2v) FE,
82 APA A B F4F FFOZ AZY LA 2AA7 @
2 Aate] o] BRE

O AR Bed FAFO2 AZS BT 2AAE FYE 52 A4S
sHol 28
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Y. AQES o] &8 715 2AAS B+

1) =i g

®5. A2A|A uj§y)

A& % Z(g) W2 &(%)

o A 327] 3000
=] v} 1000 } 100
a5 1000
Eals) 80 1.6
MSG .- 15 0.3
A 15 03
QA4 15 03
ol AL 0.75 0.015
L-ascorbic acid 25 0.05
7HA1 50 1.0
W 15 0.3
Allspice 5 0.1

~ Nutmeg 25 0.05
Sage 25 0.05
EeEdFuy 50 1.0
AE 50 10
2.9z} 15 0.3

O ALDEY oldAF 2AFEo] Hojd 29| FE2E ALE
O 29z A7t =71 03% A= WelAe F3dAFge) 944,
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2) ZAA 9 A= A

A5 > 37 1/4 inches

_ ¥L&1/2, &~F, ascorbate, o} &4+
- A

v
1z A& —> 421/2 gA837}

» 7HAIQ], AH(33] £&)AH7}

2z A4 —> 2egsus AR on)x

9

4
'

Aol A — %7 062mm PVDC # °|%
|

714 —> 68Tl A 80% 719

¥z
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