Korean Journal of Food Preservation Vol. 10. No. 3, pp.401 ~405 (2003} S A T2 A5 5 51 3] %)

Antibacterial and Antioxidant Effect of Botanical Antimicrobial Agent-Citrus product
on Pollack or Ascidian Fishmeat
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Abstract

The antibiotic and antioxidant effect of botanical antimicrobial agent-citrus product(BAAC) prepared from citrus fruits were
investigated by using fishmeats made from pollack and ascidian fillet. We inoculated Salmonella typhi into fishmeats that were
aferwards treated with BAAC varying the concentration level (50-500ppm) including the control not-treated with BAAC.
While specimens were stored at 5C for designated period, we measured changes of total number of bacteria, peroxide level
and textural properties. In addition, we performed organoleptic examination, focusing on appearance, texture and odor for
fishmeats treated with BAAC and stored for designated period. For pollack and ascidian fishmeats, the initial total number of
bacteria were 3.7x10°CFUJg and 7.5x10°CFUJg, respectively. After they were treated with 250 ppm of BAAC solution and
stored for 5 days at 5, the figures reduced to 2.5x10CFUjg and 8.4x10CFU/g. No bacteria were found in fishmeats treated
with above 500 ppm of BAAC, which remarkably proved antibiotic effect of BAAC solution. Furthermore, all the
BAAC-treated specimens exhibited notable antioxidant effect. Fishmeats which were previously treated with 500 ppm of BAAC
solution and stored for 30 days at 5C, showed the lower peroxide level of 16.5 meg/kg than 68.9 meg/kg in the control of
pollack and 21.2 meg/kg than 80.7 meg/kg in the control of ascidian. In the results of texture and organoleptic evaluation we
could also observe good effects of BAAC on maintaining the freshness of fisher products.
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Introduction multiplication of putrefactive and pathogenic bacteria, show low
efficiency within the safety range but show the possibility of

Putrefaction and intoxication due to putrefactive and intoxication at the level that it is efficient. Taking this fact into

pathogenic bacterial contamination is ome of the serious consideration, an ideal antibiotic agent must be the one with

problems we face today in various fields; from pharmaceutical high efficiency in prevention of bacterial contamination and

field to the preservation industry of agricultural, meat and microbial activity in diverse products or fields, as well as
fishery products. Accordingly, disinfectants which have high

efficiency against diverse putrescent and pathogenic bacteria

non-toxic and safe to human physiology. In this light, studies
are being done with natural botanical antimicrobial agents
including grapefruit seed exiract(GFSE). GFSE has high
antimicrobial efficiency(1-5). and has most of features of a

meanwhile safe to human physiology have been developed.

Unfortunately, up to current date, most of chemical

prescrvatives, which are used for the p e of restraining sterilant(6) ; it is antibiotic, tonic, non-toxic(7,8) and enhances

antibacterial activity of leukocyte. Botanical antimicrobial
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odorless, and colorless. In addition, its rich content of natural

ascorbic acid, tocopherol and polyphenolic compounds prevents
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sxidation of agricultural products and keeps original flavor,
sdor, and color of fishery products. Because BAAC could be
axpected to reduce deterioration rate of fishery products, we
would like report on the results of antibacterial and antioxidant
BAAC fishmeats made from

chalcogramma)

activities  of against

pollack(Theragra and  ascidian(Halocynthia

roretzi) caught along the South.Sea of Korea.

Materials and Methods

Preparation of BAAC

According to the previous method(9), citrus fruits were
washed, steeped in the solution of natural antimicrobial agent,
and then dred in an infrared ray-equipped dryer through
drum-drying process. The dred fruits were weighed and
triturated by using Geiger milling system in the good
manufacturing  practice(GMP).  The
fermented in the sealed plastic

milled products were
container, filtered and
concentrated to the form of Biomass, to which such biological
synergists as natural organic acids and bioflavonoids were
added. The mixture was homogenized and standardized to stable
liquid product. The final product prepared by GMP, botanical
antimicrobial agent-citrus product(BAAC), was used in this
experiment on the basis of physicochemical analysis and
sensory evaluation for pollack or ascidian fishmeat.

Preparation of fishmeats treated with BAAC

We purchased pollack(Theragra  chalcogramma) — and
ascidian(Halocynthia roretzi) from the Pusan Public Fish Market
and prepared pollack and ascidian fishmeats according to Park’s
Method(10). After the prepared fishmeats were sterilized in the
autovlave they were inoculated with Salmonella typhi in this
experiment, which is pathogenic and food-bome poisoning, and
then treated with BAAC solution in the weight level of
0(Control), 50, 100, 250 and 500 ppm, respectively. The
BAAC-treated fishmeats were put into a sterilized polyethylene
bag with the control and stored for 5 days or 30 days at 5C.

Measurement of the number of bacteria

We diluted fishmeats with sterile water using stomach and
filtered them. The filtrates were inoculated on the plate count
agar and incubated for 48 hours at 30TC. The number of
bacteria on the stored fishmeats was counted by paper disk
method(9).

Measurement of peroxide value

The antioxidant effect of BAAC was performed for fishmeat
according to Fileh’s method (11).
1, v/v) was added to the
specimen and blended to extract the lipid. The extracted

specimen  prepared

Chloroform-methanol mixture (2 :

mixtures were kept for 30 days at 5°C. The peroxide level of
specimen mixture was measured by the A.O.AC. method(12)
and indicated in meqg/kg.

Measurement of textural changes

The condition of Instron texturemeter was represented in the
Table 1. From the force-deformation curve, we measured the
dimension with planimeter. Hardness is represented as the
height of the top point of the first transformation curve, which
is necessary to apply pressure up to the set pressure rate(13).
Cohesiveness is calculated by the ratio of the dimension of the
second transformation curve respect to the dimension of the
first transformation curve(14). Elasticity is represented as the
distance from the starting point of the second transformation
curve to the top point(15). Gumminess is the multiplication of
hardness and cohesiveness, and Chewiness is the multiplication

of elasticity and gumminess(16).

Table 1. Operation conditions of Instron Texuremeter

Instron model 1.000

Testing instrument

Sample size 2x2x2(cm)
Ratio of deformation 70%
Cross head speed 50nm/mn
Chart speed 50mm/mm
Number of bite 2

Area compensation 400
Weight of load cell Skg

Sensory evaluation

Ten trained panels performed the organoleptic examination by
Hedonic test method(17), regarding color and odor of fishmeats
which were treated with BAAC and kept in a polyethylene bag
for 5 days at STC. The standard of measurement used is as
follows:

Dislike extremely 1 point
Dislike very much 2 points
Dislike moderately 3 points
Dislike slightly 4 points
Neither like nor dislike 5 points
Like slightly 6 points
Like moderately 7 points
Like very much 8 points

Like extremely 9 points
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The results obtained from sensory evaluation were treated
statistically by LSD(Least Significant Difference) test(18).

Results and Discussion

Antibacterial activity of BAAC

The number of Samonella typhi according to BAAC is
shown in the Table 2. In the specimen not-treated with BAAC,
the number of bacteria were individually increased to 49 times
of the original number for pollac fishmeat and to 110 times for
ascidian fishmeat after 5 days of storage period, whereas the
specimen treated with 50 ppm of BAAC showed remarkablly
antibacterial ~effect; the number reduced from 3.7x10°CFU
(colony-forming units)/g to 6.7><103CFU/g for pollack fishmeat
and from 7.5><104CFU/g to 9.5><103CFU/g for ascidian fishmeat.
In case of 100 ppm, the total number of bacteria in pollack
fishmeat reduced to 9.0x10°CFUJg and to 4.4 x 10°CFUjg in
ascidian fishmeat. Pollack and ascidian fishmeat were
completely sterilized with 500 ml of BAAC solution, in which
we could achieve 100% antibacterial effect to inhibit the
growth of Samonella typhi. In Juven’s report(19), the
experimenter  inoculated Compylobacter jejuni(106CFU/g) to
mechanically separated turkey meat, and added 65mg of ascorbic
acid to each 100g of the meat. As a result of 4 week-storage
at 5T, the number of bacteria was reduced to IOZCFU/g after
7 weeks. When considered the fact that BAAC includes 3.5%
~ 45% of ascorbic acid, it is assumed that the antibacterial
effect of BAAC attributes to hydroxyl radical, the cytotoxic
substance produced in the reduction process of ascorbic
acid(19). BAAC may be expected to reduce the bacterial

multiplication under the 500 ppm at low temperature.

Table 2. Effect of BAAC on the antibacterial activity
against Salmonell typhi inoculated on pollack or ascidian
fishmeat treated with BAAC and stored for 5 days at 5T

(Unit : CFU/g)
Sample Poltack Ascidian
Treated P
concentration Stor.aocb;e . 5 0 5
(pm) P
o (dyy) -
O(Control) 18 x 10° 83 x 1(°
50 67 x 10° 95 x 10°
100 37x100 90x10° 75x10° 44x 10
250 25x 10 84x10

500 0 0

Peroxide value

The changes in peroxide level of the extract from pollack or
ascdian fishmeat stored for 30 days at 5C are shown in Table
3 or Table 4, respectively. The peroxide level in the untreated
specimen increased more rapidly than that treated with BAAC.
As in Table 3, peroxide value in the specimen extracted from
pollack fishmeat, due to high rancidity rate, radically increased
to 413meq/kg on 10th day, 55.5meq/kg on 20th day, and
56.9meq/kg on 30th day. On the other hand, all specimens
treated with BAAC showed small increase rate up to the 10th
day, and as the treated level of BAAC was increased, the
increase rate was reduced. For the specimen treated with
BAAC at the concentration level of 500 ppm, peroxide value
radically exhibited 16.5 meq/kg on the 30th day, which is only
24% of rancidity rate of untreated specimen. In case of
ascidian fishmeat in Table 4, the rancidity rate was even higher
than that of pollack fishmeat. The peroxide level without any
treatment(Control) increased to 67.7meq/kg on the 10th day,
and to the highest rate on the 20th day. Thereafter, we
observed the increase rate of low peroxide value, expecting the
decomposition of peroxide compounds; however, it showed
radical increase up to 80.7meq/kg on the 30th day. The
specimen treated with 250 ppm and 3500 ppm of BAAC
solution showed remarkably antioxidant effect showing 28.0meq/
kg and 21.2meq/kg of low peroxide level on the 30th day.
These antioxidant activity of BAAC attributes to the antioxidant
components such as tocopherol, ascorbic acid and others. Thus
BAAC solution not only seem to prevent the production of
toxic substance but also to minimize the destruction of nutrients

and food pigments.

Table 3. Changes in peroxide value(meq/kg) of lipids
extracted from BAAC-treated pollack fishmeat and stored at
5T for 30 days

Treated Storage period (days)
Concentration

of BAAC (ppm) 0 10 20 30
0(Control) 6.4 413 555 68.9
50 6.4 19.5 35.7 433
100 6.4 18.7 26.6 33.6
250 6.4 154 209 28.2
500 6.4 11.5 13.4 16.5

Texture After

5 days of storage period at 5C the results of textural
examination are shown in the Table 5 and Table 6. Table 5
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thows textural properties of pollack fishmeat after the storage
seriod. Untreated specimen decreased to 54.3% in hardness,
’8.5% in elasticity, 51.2% in cohesiveness and 27.7% of the
nitial value in chewiness. Nevertheless, with regard to
3AAC-treated pollack fishmeats, the textural propertics of the
pecimen treated with 100 ppm or 500 ppm of BAAC solution
howed 814% or 87.1% in hardness, 902% or 93.5% in
Jlasticity. 72.1% or 83.7% in cohesiveness and 81.4% or 83.7%
f the initial value, respectively. We could hence conclude that
3AAC s effective in preserving fishmeats. As shown in Table
5, changes of the textural properties in ascidian fishmeat
thowed a similar pattem to those of pollack fishmeat. The
extural values of the control not-treated with BAAC was
lecreased to 35.0% in hardness, 45.1% in elasticity, 41.5% in
:ohesiveness and 15.8% in chewiness of the initial value after
5 days of storage. The textural properties of ascidian fishmeats
reated with 100 ppm or 500 ppm of BAAC solution showed
37.0% or 80.0% in hardness, 60.7% or 65.6% in elasticity,
30.0% or 67.7% in cohesiveness and 75.8% or 87.1% of the
nitial value in chewiness, respectively. We could also see that
3AAC is effective in preserving ascidian fishmeats. Therefore,
he quality of fishery products could be improved through the
storage period by treating with BAAC.

lable 4. Changes in peroxide value(meq/kg) of lipids
axtracted from BAAC-treated ascidian fishmeat and stored
it 5T for 30 days

Treated Storage period (days)
Concentration

of BAAC (ppm) 0 10 20 30
0(Control) 12.7 67.7 83.5 80.7
50 12.7 382 66.4 64.8
100 12.7 29.0 50.3 554
250 12.7 21.1 26.9 28.0
500 12.7 169 19.8 212

Table 5. Changes in textural property of fishmeat prepared
with BAAC-treated pollack fillet and stored for 5 days at 5T

Treated Textural properties

Concentration . . .
of BAAC (ppm) Hardness Elasticity Cohesiveness Chewiness

0(Control) 38 0.63 022 0.59
50 45 0.78 0.25 1.46
100 57 0.83 0.31 1.75
250 58 0.88 0.38 1.83
500 6.1 0.86 0.36 1.80

# The intial textural properties showed 7.0 in hardness, 0.92 in
elasticity, 0.43 in cohesiveness and 2.15 in chewiness, respectively.
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Table 6. Changes in textural property of fishmeat prepared
with BAAC-treated ascidian fillet and stored for 5 days at
5T

Treated Textural properties

Concertration . . .
of BAAC (ppm) Hardness Elasticity Cohesiveness Chewiness

0(Control) 35 0.55 0.27 0.49
50 55 0.69 035 1.76
100 6.7 0.74 0.39 235
250 75 0.75 045 2.66
500 8.0 0.80 0.44 2.70

* The intial textural properties showed 10.0 in hardness, 122 in
elasticity, 0.65 in cohesiveness and 3.10 in chewiness, respectively.

Organoleptic Examination

Table 7 shows the results of LSD test with organoleptic
parameter regarding appearance, odor, texture, and color of
fishmeats both untreated(control) and treated with various level
of BAAC solution and stored for 5 days at 5.

Table 7. Sensory evaluation for pollack or ascidian fishmeat
treated with various diluted solution of BAAC, respectively
and stored for 5 days at 5T

COI;l;reer?ttrzfition Pollack Ascidian
fishmeat fishmeat
(ppm)
0(Control) 34 30
50 45 5.1
100 6.8 72
250 79 8.7
200 74 8.1

Pollack or ascidian fishmeat treated with 250 ppm of BAAC
showed the best scores(7.9 or 8.7) in comparison with 3.4 or
3.0, respectively.

Considering the above-mentioned results, we could conclude
the applicability of BAAC on the other fishery products by
pursing more sophisticated fundamental studies on BAAC
concentration and treatment method to maintain the freshness of
fishery products.
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