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Abstract: The present study was experimented to explore antioxidant potential of herb viz. Mentha longifolia L. in
elongating the shelf life of emulsion based fish product. Since the fish meat product contain excessive amount of
protein and fat which are vulnerable to spoilage due to proteolysis and lipolysis. Therefore fish nuggets incorporated
with 0% (Control), 1%, 2%, and 3% of M. longifolia. extract along with control was studied to explore the potential of
Artemisia nilagirica L. on oxidative stability and storage of aerobically packaged fish nuggets at refrigeration temp on
0,7,14 and 21% day. Aqueous ethanolic extract of M. longifolia L. was prepared and incorporated in fish nuggets.
Fish nuggets prepared with M. longifolia L. (1%) extract were recorded to be the best among all based on various
sensory attributes with overall acceptability of 7.76+0.19. Extract of M. longifolia L. fortified fish nuggets were safe
for human consumption till 21% day of refrigeration (4+1)°C storage under aerobically packaging on the basis of TBA
value, FFA value, microbiological profile and sensory evaluation. The pH, TBA, FFA, total plate count, yeast and
mould count were recorded to 6.49+0.008, 0.825+0.0012, 0.320+0.0005, 4.35+0.010, 1.26+0.013 and 2.20+0.008
respectively, and were found within acceptable range on 21 day of refrigeration storage. Thus, it can be interpreted
that 1% aqueous ethanolic extracts of M. longifolia can be utilized in enhancing the shelf-life and improving the sen-
sory scores of fish nuggets.
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INTRODUCTION forces food industry to include natural antioxidamt

f the di h dav isti meat products to impart oxidative stability. (Caeto
('\j/.IOStO t i. |hse?se.t alt \éve ecr;counter to aé/_ 'Stgf; al., 2008). The herbal extract contain various
Isease which also includes degenerative dised . T ,niioyigant, antimicrobial and anti-lipolytic chater.

occurrence of these diseases is due to exceSSivﬁNojodyloet al., 2007).

formation of pro-oxidant (free radical and reactive \; |5ngiolia belongs to family Lamiaceae, commonly
oxygen species) metabolism in the body. To counter

: o called as wild mint is a fast growing, perenniaftthe
these pro-oxidant, the antioxidant are also_ seatr_ate growing widely all over India. The species possesse
cellular I_evel but o_lue to ;ever_al reason like genet on microbial and anti oxidant properties (Dafaretr
factor, dietary habit, physiological status, wodad al,, 2003; Gulluceet al., 2007). The anti-oxidant and

and en_vironment pollution etc. This is e_XCGSSiveanti microbial properties oM. longifolia L. due to
production of pro-oxidant at cellular level whigalbls e ritenone oxide as active principle presenttin
to OX|dat|v§a damage .Of the cell resulting IN VaBOU ‘The other active principal present in it is mono
lifestyle diseases (diseases, cancer, Card'ovaSCUIacerpenoids menthnone. menthol.  limonine and
disease, atherosclerosis, Alzheimer and Parkinso”)hesperidiné (Mounirat aI’ 2009 ané Ahmadt al
Therefore in today's prospective natural antioxidare  5413) The addition of herbal extract to fish proiu
essential dietary requirement thus qevelopmemahjev not only enhances shelf-life of the products bsbal
added meat product with incorporation of herbataett adds function to it. Keeping in view of the abogets,

as antioxidant of herbal extract as antioxidanp hal in the present study was conducted with the objeatfve

C(_)r_nbatm_g o?<|dat_|ve stress. (Tajkarienal., 2010). evaluatingM. longifolia L. extracts on oxidative stabil-
Lipid oxidation in meat is concern to the consumer it

because it causes physical and chemical changes oiy and storage quality of fish nuggets.
food quality and produces undesirable taste, textur MATERIALSAND METHODS
appearance and nutritional value. (Coedal., 2011).
Consumer demand for safe, natural, wholesome an
high quality food. Consumer prefer organic food ethi

&?aw material: Boneless fish meat oPangasius
pangasius fish belonging to Pangasidae family was
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procured from local market of JammM. longifolia Thio barbituric acid (TBA): It was determined using
were collected from nursery. It was further ideatdf  the method of Wittet al. (1970).

and authenticated by Department of Botany, Jammurree fatty acid (FFA): It was determined by method
University. described by Koniecko (1979).

Preparation of M. longifolia L. extract: FreshM. Microbiological profile: Total plate count, Psychro-
longifolia will be collected and botanically authenticated. trophic count, Coliform count and Yeast and Mould
The leaves were separated and dried 4C4for 6 count in the sample were determined by method de-
hours in hot air oven. The dried leaves were grednd scribed by APHA (2015). Readymade media (Hi-
into fine powder form. The powder was dissolved in Media) were used for the analysis.

90% ethanol aqueous solution for four days undet da Sensory evaluation: A semi-trained experienced sen-
condition. The extract were filtered and evapordated sory panelist consisting of scientists of the Fgcaof
10% dryness v/v using rotatory evaporator. Theagxtr Veterinary Sciences and Animal Husbandry evaluated
was kept in dark at refrigeration temperature wntéé.  the sensory attributes viz: appearance, flavouci-ju
(Mounira, et al., 2009) ness, texture and the overall acceptability oftfraad
Preparation of fish nuggets: Fish meat was cut and stored samples using 8 point descriptive scale titee
minced in a meat mincer (MOD-TC 23 R10 U.P. etal., 1983).

INOX, Marsango, lItaly). Meat emulsion for fish Statistical analysis: The result will be analyzed statis-
nuggets was prepared in bowl chopper [MOD 25 2.8Gtically for analysis of variance and least sigrafic
4.0, Marsango, ltaly]. Crushed ice was added andlifference tests as per Snedecor and Cochran (11989
blending continued for 1.5 minutes. Addition of significant effects, least significant differenceere
refined vegetable oil, spice mixture, condimentsl an calculated at appropriate level of significancedquair
other ingredients and again mixed for 1.5 to 2 neisu  wise comparison of treatment means.

to get the desired emulsion. The weighted quawtity Experimental design: The ethanolic-aqueousV.

the meat batter or emulsion was stuffed in rectimgu longifolia extract was prepared. The extracts Nof
stainless steel mould (17.5cm x11.5cm x5 cm) withlongifolia was added in standardized formulation of
parchment paper re-smeared with oil to avoid gtigki chicken sausages substituting proportionately \f&zd./
Mould was covered with lid and tied with thread.eTh at the level of 1%, 2% and 3%. The products were
mixture was subjected to steam cooking for 50+5evaluated based on physico-chemical, sensory and
minutes in pressure cooker. The boxes were alldwed microbiological profile on 8§, 7", 14"and 2f day
cool at room temperature after removal from pressur during refrigeration storage at (4+1°C).

cooker. The brick shaped fish nugget so obtaine we

sliced and cut into pieces to get smaller nuggets. RESULTSAND DISCUSSION
The formulation in (%) was standardized, optimized Physico-chemical parameters. Table 1 depicted the
and used for preparation of fish nuggets from frdat  effect of M. longifolia . extract on physico-chemical
- 68.6, added water- 9.1, vegetable oil- 8.9, omedit  properties of fish nuggets. The incorporation \of
mixture-4.9, refined wheat flour - 4.1, spice mibgu  |ongifolia extract in fish nuggets significantly (p<0.05)
1.9, table salt-1.6, monosodium glutamate- 0.4itsod  [owered pH value of fish nuggets. It may be attiéiu
tripolyphosphate - 0.4, sodium nitrite -100 ppmeTh to ethanol, menthol and methanone contentMof
fortification was done in the ratio of 1, 2, and 3%  |ongifolia extract. This finding was similar with
longifolia proportionately (wt./wt.) in control. These finding of (Al-Ankari et al, 2004), who studied use of
were stored in refrigerator (4+1°C) for evaluatioh M. longifolia in broiler chicken diet and reported
physico-chemical and sensory parametéts®, 14"  acidic pH(~5.9) of broiler chicken meat. It wasthar
and 2% day. The nuggets were cooled and then storedupported by (Gullucet al., 2007), who also reported
in low density polyethylene pouches (200 gauge).acidic nature (pH~6.0) d¥l. longifolia extract. Other
These developed designer fish nuggets were stared iphysico chemical and proximate parameters viz.
refrigerator at (4+1°C) for evaluation of physideemical moisture, protein, fat, emulsion stability was all

and sensory parameters. comparable to control. Similarly, Gulluct,al. (2007)
Analytical techniques: reported no alteration in meat emulsion and product
pH: The pH of cooked nuggets was measured soortharacteristic on inclusion of essential oil anchthel
after its preparation by the method of Kelkral. extract fromM. longifolia.

(1974). The pH was recorded by immersing combinedTable 2 depicted the effect M. longifolia extract on
glass electrode of digital pH meter (Systronicsifaly  sensory attributes of fish nuggetall the sensory
pH meter 802, Serial No. 603). scores viz. colour, appearance, flavour, juiciness,
Proximate composition: Moisture, Crude protein, texture and over all acceptability of 1Rb longifolia
Crude fats, emulsion stability and cooking yield in extract incorporated fish nuggets was significantly
both control and treated samples were done as pgp<0.05) higher than other types of fish nuggetse T
standard procedures. (AOAC, 2000). different herbal extract includingyl. longifolia has
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Table 1. Effect of Mentha longifolia on physico-chemical properties of fish nuggets{MeSE)*

Parameters 0% 1% 2% 3%

pH 6.48+0.31 6.37+0.14 6.34+0.38 6.24+0.23
Moisture 58.96+1.27 58.16+1.40 58.06+1.43 57.6640.2
Protein 16.33+0.50 16.35+0.36 16.26+0.31 16.16+0.31
Fat 10.93+0.46 10.51+0.47 10.71+0.38 10.46+0.57
Emulsion stability 90.90+1.40 91.15+1.44 91.7141.3 91.91+1.24
Cooking yield 87.86+1.19 88.65+1.34 89.95+1.21 89125

*Mean+ SE with different superscripts in a row w{gaver case alphabet) and column wise (upper agdebet) differ signifi-

cantly (P<0.05).n=6 for each treatment.(n=6)

Table 2. Effect of Mentha longifolia on sensory attributes of fish nuggets. (Mean +SE)*

Attributes 0% 1% 2% 3%

Colour and Appearance 6.18:0.17 6.50:0.17 7.43:0.13 4.01:0.17
Flavour 6.28:0.17 6.65:0.18 7.12:0.11° 4.42:0.13
Juiciness 6.22:0.18 6.42:0.16 7.34:0.13' 4.23:0.1F
Texture 7.38:0.14 7.43:0.16' 6.87%0.11° 4.3%0.17
Overall Acceptability 7.26:0.13 7.41+0.17 7.76:0.19" 4.52:0.19

*Mean+ SE with different superscripts in a row wiewer case alphabet) and column wise (upper efisieabet) differ
significantly (P<0.05).n=21 for each treatment.

positive effect on color, appearance and flavomeht  longifolia extract treated fish nuggets were found to be
produce which was supported Mancini and Huntsuitable for human consumption even ori' 2ty of
(2005), who extensively done research on variousrefrigeration storage, as the value of TBA werenfbu
aspect of changes in color and meat product. Outo be less than 1. This may be attributed to
finding was strongly supported by Cornforth and Jayanti-lipolytic effect and anti-oxidant effect besauof
singh (2004). The control fish nuggets have beenmono terpenoids, menthnone, menthol, limonine and
quickly spoiled on all parameter of sensory attiglsu  hesperidine as active principal presendinlongifolia

as compare toM. longifolia extract treated fish extract (Mounira, 2009 and Ahmatal., 2003).

nuggets. The treated fish nuggets were found daitab The pH value of all types of fish nuggets were régmb

for human consumption even on®8lay of refrigeration  significantly (p<0.05) higher value during refrigéion
storage on the basis of sensory attributes evaluati period. However the pH value of groult! longifolia
The herbal extract had positive effect by inhilgitin extract treated fish nuggets recorded comparatively
discoloration and off odour formation in differeneat  lesser inclination in pH value as compared to @intr
product under vacuum packaging during refrigerationfish nuggets. The acidic nature was attributed to
storage (Neriret al., 2006 and Camo, 2008). Natural methanol, ethanol, menthanone and piperatone oxide
antioxidant can positively affect color and appeaea  content ofM. longifolia extract. The less inclination of
parameter and maintain original color of produat fo pH was reported with incorporation of essentialasil
longer period. (Carpenter, 2007 and Simiteisal., poppy seed in Turkish Sucuk (Gekal., 2011).

2008). The herbal extent can also act as very goodhe FFA contents of all types of fish nuggets was
flavor and binding agent. The sensory character carsignificantly (p<0.05) higher during their refriggion
also be enhanced with herbal extract incorporaition storage. However the rate of inclination of FFAued
various meat products. (Chawsl., 2008). was significantly (p<0.05) lower in M. longifolia
Table 3 showed storage qualityMf longifolia treated  extract incorporated fish nuggets as compared to
fish nugget in terms of physico-chemical propertiescontrol fish nuggets. Our present finding was also
during refrigeration storage. The TBA value inea$  supported by (Djenanet al., 2002), who concluded
control fish nuggets was recorded to be signifigant that topical application of various herbal extraeid
(p<0.05) greater than treated fish nuggets onafsd positive effect on oxidative stability of beef dtea

of refrigeration storage. However, the TBA vaIueMn300
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Table 3. Storage quality oMentha longifolia L. treated fish nugget in terms of physico-chelniczaperties during refrigeration
storage (4+9C). (Mean +SE)*

Treatments Storage days
0™ day 7" day 14" day 21% day
TBA(mg malonaldehyde/kg)
Control 0.302+0.013% 0.429+0.0005° 1.051+0.001% 1.305+0.0005
M. longifolia (1%) 0.298+0.018%¢ 0.394+0.000% 0.674+0.0008° 0.825+0.001%

M. longifolia (2%)

0.293+0.028%¢

0.362+0.000%°

0.625+0.000%°

0.781+0.000%%

M. longifolia (3%) 0.289+0.014% 0.325+0.0008° 0.561+0.0007° 0.761+0.008°
pH

Control 5.88+0.007¢ 5.97+0.009° 6.26+0.011" 6.73+0.005

M. longifolia (1%) 5.85+0.16648¢ 5.87+0.00§° 6.11+0.01% 6.49+0.008"

M. longifolia (2%) 5.82+0.13% 5.73+0.016° 6.02+0.007° 6.36+0 0082

M. longifolia (3%) 5.79+0.17¢" 5.49+0.008° 5.59+0.008" 6.30+0.008%
FFA

Control 0.093+0.000%8 0.135+0.0008 0.2250.000%° 0.362+0.0006"

M. longifolia (1%) 0.091+0.008% 0.115+0.000% 0.205+0.000% 0.320+0.000%

M. longifolia (2%)
M. longifolia (3%)

0.085+0.014%
0.080+0.021%

0.095+0.000&
0.076+0.0008°

0.180+0.0008
0.131+0.0007°

0.234+0.000€%
0.215+0.004%2

*Meanz SE with different superscripts in a row wiEmver case alphabet) and column wise (upper aababet) differ significantly
(P<0.05).n=6 for each treatment.(n=6)

Table 4. Changes in microbiological profile dflentha longifolia L. extract treated fish nugget at refrigeratiomperature
(4+1°C). (Mean +SE)*

Treatments 0" day 7" day 14™ day 21% day
Total Plate Count (logsocfu/g)
Control 2.70+0.0076° 3.74+0.008&° 4.15+0.011%° 5.10+0.0076%

M. longifolia (1%) 2.35+0.007%
M. longifolia (2%)

M. longifolia (3%)

4.35+0.0098?
3.72+0.00782
3.49+0.00682

3.29+0.011%¢ 3.85+0.0078°
1.80+0.0068' 3.10+0.0076° 3.50+0.010%°

1.79+0.0057¢ 2.88+0.0088° 3.15+0.0066°

Psychrotrophic Count (log.cfu/g)

Control ND ND 1.59+0.01%° 2.74+0.015%
M. longifolia (1%) ND ND ND 1.2610.012%
M. longifolia (2%) ND ND ND 0.84+0.0118*
M. longifolia (3%) ND ND ND 0.21+0.0118°
Coliform Count (logyecfu/g)
Control ND ND ND ND
M. longifolia (1%) ND ND ND ND
M. longifolia (2%) ND ND ND ND
M. longifolia (3%) ND ND ND ND
Yeast and Mold Count (log;ecfu/g)
Control ND ND 2.73+0.010% 3.60+0.01167
M. longifolia (1%) ND ND ND 2.20+0.0078*
M. longifolia (2%) ND ND ND 1.79+0.0107%
M. longifolia (3%) ND ND ND 1.34+0.01258°

*Meanz SE with different superscripts in a row w{gaver case alphabet) and column wise (upper afg®bet) differ signifi-
cantly (P<0.05).n=6 for each treatment.
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refrigerated storage at (4+1°C). (Mean +SE)*
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Storage Period (Days)

Treatments 0" day 7" day 14™ day 21% day
Colour and appearance
Control 6.59+0.106%°  6.07+0.108°  5.59+0.097°  4.95+0.14%¢
M. longifolia (1%) 7.08+0.098%  6.42+0.096°  6.04+0.096°  5.40+0.12%
M. longifolia (2%) 7.47+0.118*  6.85+0.093°  6.42+0.096°  5.97+0.090¢
M. longifolia (3%) 6.39+0.086%  5.88+0.118°  5.38+0.10%°  4.54+0.12%¢
Flavour
Control 6.53+0.0942  5093+0.136° 5.58+0.078°  3.96+0.10%&°
M. longifolia (1%) 6.74+0.13%¢  6.12+0.118° 5.77+0.113°  4.09+0.108¢
M. longifolia (2%) 6.77+0.08%¢  6.22+0.07%° 5.89+0.118°  4.16+0.076¢
M. longifolia (3%) 7.15+0.098*  6.74+0.061°  6.35+0.061°  4.85+0.076¢
Texture
Control 7.41+0.088°  6.82+0.105° 5.57+0.086°  4.62+0.112¢
M. longifolia (1%) 7.43+0.116°  6.87+0.137%  5.64+0.092°  4.65+0.140¢
M. longifolia (2%) 7.51+0.912°  6.96+0.126° 5.71+0.127¢ 4.77+0.146°
M. longifolia (3%) 7.35+0.076*  6.75+0.101° 5.52+0.087¢ 4.60+0.052°
Juiciness
Control 6.80+0.106°  6.33+0.105°  5.59+0.12%°  4.88+0.098¢
M. longifolia (1%) 7.04+0.088°® 6.54+0.108°® 5.85+0.118°° 5.11+0.074%
M. longifolia (2%) 7.16+0.116°  6.66+0.098°  5.97+0.098  5.21+0.106¢
M. longifolia (3%) 7.47+0.080°  6.97+0.094° 6.40+0.101° 5.52+0.050¢
Overall acceptability
Control 6.75+0.094*  6.21+0.08%8° 5.41+0.134°  3.96+0.118¢
M. longifolia (1%) 6.87+0.096  6.33+0.088"  5.55+0.128°  4.17+0.06%¢°
M. longifolia (2%) 7.16+0.078%  6.73%0.107*  5.94+0.096°  4.58+0.11%¢
M. longifolia (3%) 7.44+0.096*°  7.16+0.08%°  6.34+0.083°  5.01+0.094¢

*Meanz SE with different superscripts in a row wi{gmver case alphabet) and column wise (upper @ababet) differ significantly
(P<0.05). Mean values are scores on 8 point des@&ipcale where 1- extremely poor and 8- extrerdelsirable. n = 21 for
each treatment.

packaged in vacuum packaging. The present finding i longifolia showed strong antimicrobial activity against
also in agreement with Simitizigt al. (2008), who 30 aerobic microorganisms (Gulluatal., 2007). The
reported dietary natural antioxidant obtained from extract might act upon microbes in various mecimasis
different plant has positive effect on oxidativakslity It might disrupt enzyme system; disrupt genetic
by producing lesser amount of free fatty acid undermaterial of bacteria attacking on phospholipid ysia
vacuum packaging during refrigeration storage. of cellular membrane (Arques al., 2008; Burtet al.,
Table 4 depicted the changes in microbiologicafilro  2007). The present finding was also supported by
of aerobically packaged. longifolia extract incorporated Ceylan and Fung (2004) antimicrobial activity of
fish nuggets during refrigeration storage. The ltota herbal extract responsible of significant declime i
plate count in M. longifolia extract incorporated in microbial load of extracted treated meat produtte T
fish nuggets were recorded significantly (p<0.05) herbal extract had antimicrobial activity and thvisen
lower in comparison to controlled fish nuggets. It incorporated in meat product could elongate itdfshe
clearly indicated tha. longifolia extract was having life under vacuum packaging or aerobic packaging
antibacterial effect. The extract and essentiaboM. during refrigeration storage. The antioxidant and
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antimicrobial nature of extract was due to pip&tee Conclusion
ﬂ)e(isdse,ritgi;p; gzidzétngngmgﬁé ?rzr;tehrclil,ir!iri?czgtr:j’ andThe leaves extract of (19). longifolia - was used in
2009 and Ahmaet al., 2013). preparation of aerobically packaged_ \_/alue a(_jd_elui fis
The pychophilc coun were ound (o be s PSS 1 Ceveobe o e ek
E:r:):r(])b(;?g(ljov%r Ilgﬁ?g%résogslﬂ triitgese?ss_h nﬁgv%?ver (0.21510.0045 and antioxidant activity. ]J% longifolia
psychrophiles were not detected till" 7day of " extracts treated value added fish nuggets has eatian
refrigeration storage. These findings will be atted ~ SENSOry scores (5.01£0.091) as well as extenddd she

to anti-psychrophillic potential dl. longifolia extract. life Of 21 days at refrigeration temperature und_er
The psychrophiles did not appear tilf 7day of aero.b|c_packag|ng. The r_esglt revealed the possible
refrigeration storage due to more thdhday of incu-  @Pplication of (1%)M. longifolia extract as a natural
bation period of most of psychrophillic bacterizcheT ~ SOU'c€ of ant|QX|dant n development .Of value added
coliforms were not detected on any day of storagelSh Nuggets with potential health benefits.
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