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The effects of nettle (Urtica dioica), spiny sowthistle (Sonchus asper) and
dandelion (Taraxacum officinale) on the fish quality during storage period

Isirgan (Urtica dioica), esek gevregi (Sonchus asper) ve karahindiba
(Taraxacum officinale)'nin depolama siiresince balik kalitesi lizerine etkileri
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Abstract: The objective of this research was to examine the abilities to retard oxidation and microbial growth of three green-leaf plants on
aquacultured seabass (Dicentrarchus labrax) fillets during refrigerated storage (+4 °C + 2). For this purpose, dandelion (Taraxacum officinale),
nettle (Urticia dioica) and spiny sowthistle (Sonchus asper) herbs commonly consumed as food in Aegean region were used. The protection
capacities of the water extract and vapor distillates of the plants were investigated. After the fishes obtained from an aquaculture farm in
Cesme, were brought to the laboratory and filleted. The extracts and distillates of the plants were obtained using conventional cooking dosing
and then fillets were applied at 10 °C difference between them to increase the diffusion effect. Chemical, microbial and sensorial analyses were
done until the fillets spoiled. Results showed that, TBARS values of all samples were under the recommended limits at the end of the storage
period. Unlike the TBARS values, all samples were exceeded the recommended TVB-N limits except dandelion distillate samples at the end of
the storage period. When all results are examined, the most important finding is that microbial growth was retarded in the samples treated
with extracts.

Itis concluded that extract and vapour distillates of nettle, dandelion and spiny sowthistle herbs could be used as a preservative to protect the
quality and prolong the shelf-life of seafood.

Keywords: Seabass, quality changes, preservation, antioxidant, herbal additives

Oz: Bu calismanin amaci g yesil yaprakli bitkinin, buzdolabi sartlarinda (+4 °C +2) depolanan levrek (Dicentrarchus labrax) filetolarindaki
oksidasyonu, mikrobiyal gelisimi dnleyebilirliklerini 6lcmektir. Bu amacla Ege Bolgesi'nde gida olarak bolca tiketilen karahindiba (Taraxacum
officinale), 1sirgan (Urticia dioica) ve esek gevregi (Sonchus asper) kullanilmistir. Bitkilerin su fazi ekstrat ve su buhari distilatlarinin toplaminin
koruma kapasiteleri arastiriimistir. Cesme’de bulunan bir su Urlnleri tesisinden elde edilen baliklar laboratuara getirilip fileto edildikten
sonra, bitkilerin ekstrakt ve distilatlari geleneksel pisirme dozaji kullanilarak elde edilmis, daha sonra diflizyon etkisinin yiiksek olmasi
amaciyla aralarinda 10°C fark olacak sekilde filetolara uygulanmistir. 4°C'de depolanan filetolar bozulana kadar kimyasal kalite parametreleri,
mikrobiyolojik ve duyusal analizler tespit edilmistir. Sonuclar, tim numunelerin TBA degerlerinin depolama siiresinin sonunda 6nerilen
sinirlarin altinda oldugunu gostermistir. TBA degerlerinin aksine, karahindiba distile numuneleri disinda tim 6rnekler depolama periyodunun
sonunda onerilen sinirlari asmislardir. Tum sonuglar incelendiginde en 6nemli bulgu, ekstrakte edilmis 6rneklerin mikrobiyolojik gelisimi
geciktirme kabiliyeti gostermesidir.

Isirgan, karahindiba ve esek gevregi gibi bazi bitkilerin, kaliteyi korumak ve raf dmriini uzatmak icin deniz Griinlerinin islenmesinde koruyucu
olarak kullanilabilecegi sonucuna varilmistir.

Anahtar kelimeler: Levrek , kalite degisimi, koruma, antioksidan, bitkisel katkilar
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INTRODUCTION

Herbs have been used for a great variety of
objectives. They have been found to be natural
antioxidants’ important sources. Some of them have
been used for hundreds of years, and their clinical and
pharmacological effects have been widely investigated
from various standpoints. Some clinical effects of herbs
closely regard with their antioxidant activities. The
researches on the extending shelf-life of the food by
use of natural antioxidants gained increasing interest.

It has been demonstrated that the quality loss
of food can be prevented by using antioxidants
due to their preventive or delaying their oxidative
deterioration during processing and storage. Wild fruits,
plants and vegetables have allured much attention
as sources of natural antioxidants. Many of the wild
fruits, plants and vegetables have antioxidants such
as polyphenols (catechins, flavonoids, tannins) and
vitamins (B-carotene, vitamins C and E) (Alpinar et al,,
2009). While some synthetic antioxidant compounds
such as butylated hydroxytoluene (BHT) and butylated
hydroxyanisole (BHA) are commonly used in processed
foods, it has been reported that these chemical
compounds may have side effects. Only few researches
available about antioxidant effects of dandelion on fish
(Tan et al., 2018). On the other hand, several researchers
were focused on antimicrobial and antioxidant effects
of mentioned herbs on food products (Aksu and Kaya,
2004; Biel et al,, 2017; EI-Alim et al., 1999; Frankel et
al., 1996; Gilcin et al., 2004; lvanov, 2014; Karabacak
and Bozkurt, 2008; Mavi et al., 2004; Oz, 2014; Ozyurt
et al,, 2007; Shah et al., 2014). Biel et al,, (2017) have
studied on the chemical composition and antioxidant
properties of common dandelion leaves contrasted
with sea buckthorn and indicated that the leaves of
dandelion and sea buckthorn may be used as good
source of biologically active substances in the human
diet.

Most articles on nettle are related to medical
studies and they demonstrated positive medical
effects of nettle (Alirezalu, Hesari, Eskandari, Valizadeh,
& Sirousazar, 2017; Avci, Kupeli, Eryavuz, Yesilada,
& Kucukkurt, 2006; Bnouham et al.,, 2003; Randall,
Meethan, Randall, & Dobbs, 1999; Testai et al., 2002;
Toldy et al., 2005; Yener, Celik, Ilhan, & Bal, 2009). Ozen
and Korkmaz (2003) have reported that the activities
of cytochrome b5 (cyt b5), NADH-cytochrome b5
reductase (cyt b5 R), glutathione S-transferase (GST),
DT-diaphorase (DTD), glutathione peroxidase (GPx),
glutathione reductase (GR), superoxide dismutase
(SOD) and catalase (CAT) showed an important rise in
the liver at 50 and 100 mg/kg body dose levels of Urtica
dioica extract. Haghju et al., (2016) have performed
investigation to identify and contrast antimicrobial,
physical and mechanical properties of chitosan-based

films, involving free or nanoencapsulated nettle (Urtica
dioical.)extract.Researchersreportedthatthe probable
antimicrobial activity of the films comprising NE-
loaded nanoliposomes against Staphylococcus aureus
was diminished in proportion to free NE-incorporated
films, which could be based on the inhibition effect of
the encapsulation that hinders the release of NE from
the matrix.

Choi et al, (2010) notified that dandelion has
beneficial effect in prohibiting hypercholesterolemic
atherosclerosis and decreasing risk factors for coronary
artery disease. Ovadje et al., (2011) have reported that
dandelion root aqueous extract induces apoptosis in
human leukemia cell lines. Dandelion water extract can
improve the lipid metabolismandis usefulin prohibiting
diabetic complications from lipid peroxidation and
free radicals in diabetic rats (Cho et al., 2002). Hu and
Kitts (2005), have reported that the dandelion flower
extract marked antioxidant activity in both chemical
and biological models and the efficacy of it in inhibiting
both reactive nitric oxide and oxygen species were
bound to its phenolic content. Khan (2017) evaluated
the antidiabetic activity of a Sonchus asper methanol
extract (SAME) in rats and concluded that the important
antidiabetic potential of the SAME in ameliorating
the diabetic conditions in diabetic rats might be due
to the existence of the bioactive components in the
extract. Khan et al., (2012) have suggested that Sonchus
asper composed of active components; displaying
preservative effects against the toxic effects of carbon
tetrachloride (CCl,) in lung of rat.

In this study, it is aimed to investigate the effect
of three green-leaf plant, (nettle, spiny sowthistle and
dandelion) extracts on the quality changes of seabass
(Dicentrarchus labrax) fillets during refrigerated storage
(4 £2°C).

MATERIAL AND METHODS
Preparation and treatment of samples

Herbs were purchased as fresh from local bazaar
in Izmir and transferred to the laboratory. Seabass
(Dicentrarchus labrax) were taken from an aquaculture
farm in Cesme and transferred in iced box to the
laboratory within 2 hours. All samples were headed,
gutted and filleted in the laboratory.

All herbs washed with tap water and allowed to
drain for 30 min. Each plant was distilled by using
herb:water mixture (2:5, w:v) (400 gr plant +1000 ml
water). Distillates and extracts were obtained with
traditional cooking dosage, applied separately to fillets
with 10°C temperature difference forincreased diffusion
efficiency (1/1, 100ml +100g fillet, 30 min.). Two fillets
were inserted in a styrofoam tray and packaged by
over-wrapping with polyvinylidene film. The packaged
fillets were stored at 4°C. Samples were analysed on 0,

424



The effects of nettle (Urtica dioica), spiny sowthistle (Sonchus asper) and dandelion (Taraxacum officinale) on the fish quality during storage period

2,5,7,9and 12 days of the storage period.

Analysis

Total volatile bases nitrogen (TVB-N) analysis

TVB-N analysis was done according to the method
proposed by the Codex Alimentarius Committee in
1968 as modified by Malle and Poumeyrol (1989).

Thiobarbituric acid (TBA) analysis

Thiobarbituric acid (TBA) was determined according
to Tarladgis et al. (1960).

Microbiological analysis

Total aerobic mesophilic bacteria counts (TAMBC)
were determined by Rohde, 2007 and psycrotrophic
bacteria counts (PBC) were determined by Ariyapitipun
et al. (1999).

Sensorial analysis

Closed system-vapour cooking apparatus was used
to prepare samples for sensory test. Sensorial analysis

Table 1. TBA results of the samples (mg malonaldehyde/kg)

were performed to the method from Carbonell et al.
(2002).

Statistical analysis

Statistical analysis was carried out using SPSS
(SPSS, 1999, Version 16.0. Chicago, IL, USA) followed
by Duncan’s multiple range test. The test was used to
compare the differences among means. The results are
presented as means + SD with the significance level set
at p < 0.05 under varying storage periods.

RESULTS AND DISCUSSION
Changes in chemical quality parameters

One of the most commonly used methods for
monitoring lipid oxidation in meat products is the
2-thiobarbituric acid (TBA) test. The steam distillation
method of Tarladgis et al., (1960) in which a portion
of the distillate is directly reacted with an acidic TBA
reagent is frequently used to follow lipid oxidation. The
TBA analysis results of the seabass are given in Table 1.

Days
Samples
0. 2. 5. 7. 9. 12.

C 0.14+0.02% 0.12+0.0142 0.23+0.00°! 0.24+0.00"' 0.24+0.00¢' 0.23+0.00¢'
ND 0.13+0.01% 0.21+0.01** 0.24+0.0153 0.17+0.01¢ 0.43+0.00% 0.47+0.01*!
NE 0.12+0.00%¢ 0.15+0.01%° 0.27+0.00** 0.31+0.01* 0.35+0.01°2 0.48+0.02°'
SD 0.18+0.05* 0.14+0.025< 0.20+0.02< 0.19+0.00* 0.28+0.00<" 0.34+0.00¢'
SE 0.13+0.00* 0.09+0.00% 0.22+0.015 0.23+0.00° 0.27£0.01¢ 0.51+0.00*'
DD 0.14+0.00°% 0.10£0.03< 0.15+0.00% 0.22+0.00< 0.25+0.02%2 0.32+0.00<¢
DE 0.15+0.00* 0.08+0.00% 0.20+0.01¢ 0.19+0.01 0.28+0.01¢ 0.31+0.00%

C: Control; ND: Nettle Distillate; NE: Nettle Extract; SD: Sowthistle Distillate; SE: Sowthistle Extract; DD: Dandelion Distillate; DE: Dandelion Extract
* Means in the same column with the same latter and means in the same line with the same number do not differ significantly at the level of

P<0.05 significance.

The initial TBA values of all samples were all low,
ranging from 0.12 to 0.18. At the end of the 12%" day of
storage at refrigerator, the lowest TBA value was found
in the control group (0.23) and the highest was found
in the sowthistle extract treated samples (0.51) which
means none of the samples reached the admissible
limit of 1 mg malonaldehyde/kg. The sample groups
of ND, NE and SE contained higher TBA values than
others with significant differences at day 12. On the
other hand, TBA values at the end of storage trial were
found to be recommended limit. Since TBA values of
control group was also determined in very low levels,
indication of oxidation is not problem for this species

for the experimented storage period due to its low fat
value.

Packaging methods and addition of antioxidants
affect TBA values. Giilcin et al., (2004), have studied the
antioxidant and antimicrobial effects of WEN (Water
Extract of Nettle), and reported that on the basis of the
outcomes of their work, it is unambiguously referred
that WEN has a strong antioxidant activity against
various oxidative systems in vitro; additionally, WEN can
be used as gainable source of natural antioxidants and
as a potential food supplement or in pharmaceutical
industry. Karabacak and Bozkurt (2008) have studied
the effects of Urtica dioica and Hibiscus sabdariffa on
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the quality and safety of sucuk (Turkish dry-fermented
sausage) and reported that Urtica dioica was more
effecient on reducing histamine formation than the
nitrite/nitrate and BHT. Authors indicated that natural
antioxidant extracts were more effecient than nitrite/
nitrate and BHT. Since seabass is not considering in
the high histamine produced fish species, histamine
formation was not investigated in the present study.

The effects of nettle (Urticia dioica), spiny sowthistle
(Sonchus asper) and dandelion (Taraxacum officinale)
extract on the lipid oxidation have been investigated
previously but only a few studies available about
seafood. As a consequence of the present study, it is
detected that those herbs have positive effects on

Table 2. TVB-N results of the samples (mg/100g)

the total quality of fish but it should be studied more
detailed on compound basis.

Total volatile basic nitrogen (TVB-N) is significant
feature for the evaluation of quality in fishery products
and appear as the most common chemical indicator
of marine fish spoilage. It was indeed established that
a post-mortem decrease of trimethylamine oxide by
bacterial enzymes might cause a dramatic increment
in TMA-N. This process is accompanied by a significant
production of ammonia and other basic nitrogenous
compounds such as methylamine and dimethylamine
which are collectively known as TVB-N (Dhaouadi,
Monser, Sadok, & Adhoum, 2007). TVB-N results of this
study are shown in Table 2.

Days
Samples
0. 2. 5. o 9. 12,

C 10.19+0.44% 22.60+0.44% 28.59+0.22¢42 35.46+0.88%" - -
ND 13.74+0.44% 21.72+1.33% 35.90+0.442! 37.01+0.22% - -
NE 10.63+1.77%* 22.61+1.33% 28.81+0.44<2 37.68+2.22% - -
SD 12.85+1.33%4 20.83+1.33% 28.37+1.77<%2 36.35+2.66%" - -
SE 11.08+0.4423 21.28+2.66% 31.92+2.66 36.79+1.33% - -
DD 11.97+1.33%3 21.27+0.88% 24.38+1.33% 34.57+1.77 - -
DE 11.52+1.77%3 21.72+0.44% 37.23+3.54% 38.12+0.88%' - -

C: Control; ND: Nettle Distillate; NE: Nettle Extract; SD: Sowthistle Distillate; SE: Sowthistle Extract; DD: Dandelion Distillate; DE:

Dandelion Extract

* Means in the same column with the same latter and means in the same line with the same number do not differ significantly at the

level of P<0.05 significance.

The highest TVB-N concentration was found in DE
with 38.12 mg/kg and lowest in DD as 34.57 mg/kg
which was the only sample below the limit at seventh
day of storage. Statistically ND and DE were significantly
different and have the values which passed the limit
first among all included control group. At the end
of day 12, TVB-N value of DD was under 35 mg/100
g which is in consumable range. All other samples
were exceeded the recommended limit although no
significant differences were obtained. There is not any
study on relations of nettle and spiny sowthistle with
sea bass quality. This study is the first study which

examine interactions of these herbs with sea bass.
Therefore, no chance to compare to any study which
was carried out with same materials. Some researchers
used same herbs and different fish species and showed
positive effects of them on shelf-life (Ahmadi et al,,
2014; Arashisar et al, 2008). Studies on promoting
effects of nettle on culturing fish were also carried out
by several researchers (Bilen et al., 2016; Saeidi et al.,
2017)

Changes in the microbial counts

The changes of TAMBC and PBC were shown in
Table 3 and Table 4.
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Table 3. Total aerobic mezophilic bacteria counts (TAMBC log CFU/g) evaluations of groups

Days
Samples
0. 2. 5. 7. 9. 12.

C 4.60+0.01% 4.62+0.04% 5.43+0.112b2 7.19+0.04°! - -
ND 3.50+0.18< 3.50+0.03< 5.53+0.11 7.47+0.112 - -
NE 3.60+0.11< 3.50+0.04< 5.35+0.16°< 5.12+0.08< 7.15+0.10°! -
SD 3.80+0.04% 4.32+0.08°% 5.23+0.13% 7.60+0.45%' - -
SE 3.53+0.21° 4.40+0.134 4.80+0.04% 5.16+0.15% 7.05+0.03"" -
DD 3.80+0.09%* 4.25+0.18" 5.11£0.07< 7.76+0.07%' - -
DE 4.16+0.14 4.33+£0.25%3 4.63+0.02% 5.52+0.20 7.39+0.027 -

* Means in the same column with the same latter and means in the same line with the same number do not differ significantly at the

level of P<0.05 significance.

C: Control; ND: Nettle Distillate; NE: Nettle Extract; SD: Sowthistle Distillate; SE: Sowthistle Extract; DD: Dandelion Distillate; DE:

Dandelion Extract

Table 4. Psychotropic bacteria counts (PBC log CFU/g) evaluations of groups

Days
Samples
0. 2, 5. 7. 9. 12.

C 4.65+0.02* 4.65+0.03* 5.49+0.03* 6.23+0.1220 - -
ND 3.57+0.08 3.76+0.04%3 5.21+0.09°42 6.17+0.06°' = -
NE 3.40+0.10° 3.47+0.02< 5.25+0.00° 5.73+0.03< 7.1940.04% -
SD 3.38+0.35 3.23+0.09% 4.95+0.01¢ 6.11+0.07° - -
SE 3.62+0.03% 4.18+0.16% 5.11+0.07% 5.16+0.15% 6.88+0.02"' -
DD 3.74+0.045 4.17+0.06% 4.91+0.00< 6.52+0.05¢ - -
DE 4.05+0.02¢ 4.27+0.01¢ 5.29+0.03” 6.44+0.082 6.98+0.00¢' -

* Means in the same column with the same latter and means in the same line with the same number do not differ significantly at the

level of P<0.05 significance.

C: Control; ND: Nettle Distillate; NE: Nettle Extract; SD: Sowthistle Distillate; SE: Sowthistle Extract; DD: Dandelion Distillate; DE:

Dandelion Extract

The initial TAMBC and PBC values of control
group were determined as 4.60 and 4.65 log cfu/g,
respectively. Control group (C) and the samples treated
with distillates (ND, SD, DD) reached the maximum
levels at 7" storage day according to ICMSF (1992)
(limit values: 6 - 7 log cfu/qg). Extract treated samples
were reached those limits at 9" day of storage. DE
was significantly (P<0.05) different at day 9*. Microbial
growth was retarded by extracts in the present study
(Table 3).

Astafieva et al.,, (2012) have reported the effects
of antimicrobial peptides extracted from dandelion
(Taraxacum officinale) flowers which shows correlation

with this study. Gatto et al., (2011) have reported that
Sonchus asper showed significant antifungal activity on
fruits but T.officinale extract showed low effectiveness
against all fungi despite its intermediate total phenolic
concentration and its high content in chicoric acid.
Aksu and Kaya, (2004) have reported that nettle (Urtica
dioica) showed blocking abilities to Enterobacteriaceae
and yeast/mould developing in dry fermented sausage.
Alp and Aksu, (2010) demonstrated the treatment of
ground beef with water extract of Urtica dioica had a
small butimportant effect on inhibiting psychrotrophic
bacteria and different microorganisms including
Pseudomanas bacteria with very significant effect.
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Changes in sensory values
Results of the sensory analysis were given at Table 5 and Table 6.
Table 5. Odour and flavour evaluation of groups from sensory analysis

Odour Flavour
Groups Days
0. 2. 5 7. 0. 2. 5

C 5.60+2.61° 5.80+2.68% 5.20+2.05 4.60+0.89' 7.40+1.527 6.60+2.61° 5.20+2.17¢

ND 6.80+2.39° 6.20+2.177 5.20+1.64 4.80+0.84" 7.20+1.647 6.20+2.777 5.20+0.84%

- NE 4.00+1.7312 3.20+1.79% 5.60+1.67°12 6.00:£0.712" 6.80+1.79' 6.20+2.39 5.20+1.30°
2

E sD 3.40+2.30% 3.60+2.70°12 6.80+1.30°"2 7.00£0.71% 6.60+2.51° 6.40+2.41 5.60+1.82°

= SE 4.60+2.41% 3.80+2.28 6.80+1.30' 7.00+1.227 6.60+1.34° 6.20+1.79% 5.20+1.79%

DD 3.20+2.77% 3.40+2.19% 5.80+2.39" 6.00+0.71°° 7.00+1.58 6.60+1.34 5.40+1.67

DE 6.00+1.87 5.40+1.67% 6.00+1.58 6.60£1.14° 7.20+1.64" 6.60+2.30' 5.00+1.22

C 7.40+2.617 7.00+3.08 6.20+2.49 4.00£1.22% 7.40+1.527 6.80+2.287 5.60+2.88%

5 ND 7.20+2.39" 6.60+3.21° 6.20+1.92 4.80+0.84° 6.60+2.51° 6.00+2.45%' 5.40+2.30°'

é NE 6.60+2.51° 5.80+2.39" 6.20+1.92 5.00+0.71° 7.00+1.87 6.40+2.70% 6.60+2.30"'

§ SD 8.00+1.00°' 7.60+2.61° 6.40+2.07% 5.20+1.30° 7.40+2.07% 6.80+2.68° 6.60+2.07%

% SE 8.00+0.71° 7.60+1.14°12 5.00+2.55%% 4.80+0.84% 7.80+1.30°' 7.20+1.92% 5.80+2.59°
v

= DD 7.60+1.14% 7.20+1.48 6.40+1.52°12 4.60+1.52% 7.00+1.87 6.60+2.41 7.20+1.79%

DE 7.00+2.35 6.80+2.77° 5.80+1.64% 4.80+1.48% 7.80+1.647 7.20+3.03 5.60+2.07%

C 1.20+0.45"' 1.20+0.45"' 1.40£0.55% 1.20+0.45"' 1.40£0.55? 1.40+0.55 2.20+1.64"

‘g ND 2.60+0.55% 3.00+1.58 1.80+0.84 2.60+0.89 2.00+1.73 2.20+2.17% 3.00+1.58

é NE 1.40+0.55"' 1.40+0.55"' 1.60£0.55% 1.60+0.89"' 1.40£0.55 1.80£1.30% 2.80+1.48

E sD 1.20+0.45"' 1.20+0.45"' 2.20+1.30¢ 2.40+0.55%" 1.40£0.55? 1.60+0.89 3.00+1.58
o

_é\ SE 1.40+0.55"' 1.60+0.55%' 4.20£3.11 4.40£1.95" 1.20£0.45° 1.40+0.55 3.00+1.87%

E DD 1.00+0.00°' 1.20+0.45"' 2.80+2.95 3.00£0.71%" 1.20+0.45% 1.20+0.45% 2.80+1.48

DE 1.40+0.55"' 1.20+0.45"' 3.00+2.92 3.20+0.84%' 1.20+0.45% 1.20+0.45% 2.40+0.89"

C: Control; ND: Nettle Distillate; NE: Nettle Extract; SD: Sowthistle Distillate; SE: Sowthistle Extract; DD: Dandelion Distillate; DE: Dandelion
Extract
* Means in the same column with the same latter and means in the same line with the same number do not differ significantly at the

level of P<0.05 significance. Statistical evaluations for Table 5 were carried out for odour and flavour individually.
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Table 6. Texture evaluation of groups from sensory analysis

Groups Days
0. 2. 5. 7. 12.

C 7.60+1.67° 7.20£2.174 5.40+1.95% 4.80+1.79* -

ND 7.00£2.35° 6.60+2.30% 6.00+1.58%" 5.40+1.52% -

a NE 6.80+2.05% 6.20+2.59% 6.00+1.58%" 5.80+0.842" -
qé sD 8.20+0.84%' 7.60£1.67212 6.00+1.22212 5.40+1.67% -
T SE 7.20+1.307 6.80+2.05' 6.60+0.89°' 5.60+1.82° -
DD 7.20+1.79% 6.60+2.30' 5.80+1.79% 5.20+1.30° -

DE 7.20+2.17% 6.80+2.17° 5.80+2.28° 5.20+1.92* -

C 7.20+1.48 6.00+2.24" 5.40+2.30° 4.80+1.79% -

ND 6.20+1.92 5.20+2.86"' 5.80+1.92° 4.80+1.10° -

§ NE 6.80+1.64°" 5.20+2.59"' 6.00+2.00°' 5.20+1.79% -
§ SD 5.60+2.88 5.20+2.77% 5.80+1.48° 5.00+0.71° -
é SE 6.40+1.82% 5.80+2.28% 6.60+1.14% 5.40+1.34%" -
DD 6.20+1.92% 5.60+2.41% 6.00+2.12%" 4.60+1.82% -

DE 5.60+2.61° 5.60+2.51% 6.20+2.05% 5.20+0.84" -

C 5.80+1.64% 4.00+2.55% 3.80+2.05%" 3.60+1.52%" -

ND 5.20+3.35? 4.80+3.03' 4.60+2.41% 4.20+1.64 -

E NE 5.60+3.58? 5.00+3.39% 4.80+2.17¢ 4.20+1.79¢ -
§ SD 6.20+3.11% 5.80+3.42% 4.40+1.82 4.00+£1.41% -
.'u_n_ SE 4.60+2.41% 4.40+3.214 4.80+2.17¢ 4.20+2.05" -
DD 4.80+2.17% 4.40+2.88" 4.40+2.61 4.00+2.00*' -

DE 4.60+3.21% 4.20+3.42% 4.40+2.30" 4.20+1.79¢ -

C 5.80£2.59? 5.00£3.39? 5.60+2.30% 4.80+1.92 -

ND 6.80+1.79 6.00+2.74" 5.60+2.30° 4.80+1.30* -

a NE 6.60+2.30°' 5.60+3.13" 6.00+1.58 5.00+1.00°" -
-g SD 6.20+2.77° 4.60+3.58 5.60+1.67° 4.80+0.84 -
] SE 6.20+2.59' 5.20+2.59" 5.60+2.30°' 4.60+1.95% -
DD 6.20+2.17° 5.60+2.51% 6.40+2.07° 5.80+1.30° -

DE 6.40+2.07° 5.40+2.88 6.20+2.05' 5.20+1.79% -

C 4.20+1.10° 4.20+2.05 3.60+1.14 3.00+1.41% -

ND 4.00+1.41 3.80+1.64 3.60+1.14 3.20+0.84° -

@ NE 4.80+0.45% 3.80+1.30 4.00+0.71% 3.40+0.55%" -
g SD 4.20+0.84% 3.40£1.52 3.80+1.10% 3.40+1.14%" -
& SE 4.20+1.10¢ 3.60+1.34% 3.40+1.34% 3.80+1.30%" -
DD 4.00+1.00 4.00+1.00"' 4.20+0.84% 4.20+0.45" -

DE 4.00+1.00 3.80+1.30% 3.60+1.14%" 3.80+0.84" -

* Means in the same column with the same latter and means in the same line with the same number do not differ -significantly at

the level of P<0.05 significance.

C: Control; ND: Nettle Distillate; NE: Nettle Extract; SD: Sowthistle Distillate; SE: Sowthistle Extract; DD: Dandelion Distillate; DE:

Dandelion Extract
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Statistically, from the points of taste and flavour,
all samples were accepted by panellists but extract
treated samples have lost the score among others after
day 5. For odour, there are no significant differences
between groups until day 7. C and ND are low, SD and
SE high in intensity, SE was high in foreign odour, no
significant differences between all samples for fresh
odour at 7" day. There are no significant differences
between all groups in texture and flavour evaluation.
Highest and lowests scores of mean values of odour
test were given for intensity by: DE=6.0/NE=4.7, for
fresh odour by: SD=6.8/NE=5.9 and for foreign odour
by: SE=2.9/C=1.25. Scores of flavour evaluation as
follows; For Intensity: C=6.33/SE=6.0, for fresh odour:
SD=SE=DD=6.93/ND=6 and for foreign odour: ND=2.4/
C=1.25. Highest and lowest scores of mean values of
texture evaluation were given for intensity by: SD=6.8/
NE=DD=6.2, for chewiness by: SE=6.05/SD=5.4, for
fibrousness by: SD=5.1/C=DE=4.3, for juiciness by:
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