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ABSTRACT

Antioxidant activity and inactivation pathogenic
microorganism for extracts of sage, fennel, thyme,
marjoram, chamomile and ginger as herb extracts
were studied. Also, the effect adding of herb ex-
tracts on the antioxidant activity of mango, orange
and carrot juices was also investigated. Results
indicated that all herb extracts had different effect
for the percentages of antioxidant activity ranged
from 35.73 to 88.65%. Marjoram, thyme and sage
had greatest antioxidant effect which was 88.65,
79.44 and 71.57%, respeclively. Adding of thyme
and marjoram extracts to juices recorded the high-
est effect of total antioxidant activity comparing
with fennel and ginger extracts. The highest tota!
phenolics content of thyme, marjoram and sage
extracts was observed by adding to different juices
while the fennel and ginger extracts recorded the
lowest content. Results also showed that, antim-
icrobial activities in vitro the tested of herbs had
affect for the potential activity of Stapylococous
aureus, Salmonella typhi and Escherichia coli and
their activity potentials in inhibition zones as a re-
sult of presence of herb extracts. The results also
showed that sage extract had greater potential
antimicrobial agent against Salmonelfa typhi than
other tested herb extracts. While, the highest inhi-
bition zones against Stapylococcus aureus and
Salmonella lyphi was noticed in the presence of
sage extract and the lowest inhibition was ob-
served with ginger extract. On the other hand, the
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thyme and chamomile exiracts had the highest
inhibitions for Escherichia coli meanwhile; marjo-
ram exiract had the lowest effect for Escherichia
colf inhibition,

INTRODUCTION

A large number of medicinal plants and their ef-
fective constituents have been shown as a benefi-
cial therapeutic potential. Natural antioxidants may
function as reducing agents, free radical scaven-
gers, pro-oxidant metals complexes, and quench-
ers of singlet oxygen. They can be used in the food
industry and there is evidence that they may exert
antioxidant effects within the human body (Rama-
dan ef af 2003). Among Lamiaceae species, oreg-
ano (Onganum vulgare L), thyme (Thymus vul-
garis L) and wild thyme (Thymus serpyllum L)
was widely studied for their antioxidant activity,
due to the highest content of phenolic compounds
(Vichl ef al 2001, Zandi & Ahmadi, 2000 and
Takacsova et al 1995). On the other hand, the
phenolic compounds of thyme have several me-
dicinal benefits, as they sirong antibacterial activity
for common respiratory tract (Inouye et af 2001).
Antimicrobials are used in food for two main rea-
sons: 1) to conirol natural spoilage processes
{food preservation); ‘and 2) to prevent/control
growth of microorganisms, including pathogenic
microorganisms to increase (food safety). (Burt,
2004 and Gaysinsky & Welss, 2007).

To achieve preservation of unstable nufrients
for many processed juices was investigated alter-
native methods of thermal pasteurization, i.e un-
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pasteurized short shelf life juices with high retail
vafue. This trend has continued within the Euro-
pean Union. However within the US recent regula-
tions by the FDA have required processors to
achieve the reduction in the numbers of the most
resislant pathogens in their finished products.
Pathogenic £. coli may survive in acid environ-
ments such as fruit juices for long periods Patil et
al (2009).

Antimicrobial activity for exiracts of Eupatorium
lindleyanum DC (EEL) was screened against eight
selected food spoilage and food-borne pathogens.
These extracts were used as a functional food in-
gredient and as a pathogenic microorganism in-
hibitor to preserve food products. They show effec-
tive antimicrobial effects with a remarkable dose—
response relationship and broad antimicrobial
spectrum on all tests of Gram-positive bacteria and
Gram-negative species of bacteria. Acid environ-
ment or medium helps to enhance the antimicro-
bial activity. Also, the EEL was added in commer-
cial arange juice at a concentration of 0.4 mg mi/1
had a similar antimicrobial effect potassium sor-
bate at the level of 0.2 mg ml/1 (Ji et al 2008).

Food processors, food safety researchers and
regulatory agencies have been increasingly con-
cerned with the growing number of food-borne
illness outbreaks caused by some pathogens
and/or their enterotoxins. Escherichia coli, Staphy-
lococcus aureus, Salmonella spp., Yersinia spp.
and Clostridium spp. are responsible for many
cases of intestinal disorders, causing vomiting and
diarrhoea. However, some microorganisms are
also assoctated with food spoilage, causing eco-
nomic losses (Demirci ef a/ 2008 and Friedman
et al 2002).

{Lampe, 1999) reported that foods containing
antioxidant compounds, such as fruits and vegeta-
bles, could help for preventing of pathologies
caused by oxidative stress,

The fennel (Foeniculurm vulgare) seed is a po-
tential source of natural antioxidant either water or
ethanol seed extracts (FS) which was evaluated by
various antioxidant assay, including fotal antioxi-
dant, free radical scavenging. These antioxidant
activities were compared to standard antioxidants.
The water and ethanol extracts of FS seeds had a
strong antioxidant activity depends on its used
concentration. However, the antioxidant activity
was increasing by adding large amounts of sam-
ple. (Oktay et al 2003). On the other side, the an-
tioxidant activity of the water extract of sage had
the highest reducing power activity compared to
tilia and black tea and no significant effect of these
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extracts on the antibacterial activity on the micro-
organisms under this investigation. (Yildirnm et al
2000).

Natural antimicrobials are receiving an in-
creased of attention for several numbers of issues
for controlling microorganism. Reducing the need
for antibiotics, controlling microbial contamination
in food, improving shelf-life extension technologies
to eliminate undesirable pathogens and/or delay
microbial spoilage, decreasing the development of
antibiotic resistance by pathogenic microorganisms
or strengthening immune cells in humans are other
benefits (Abou-tafeb & Kawai, 2008 and Fisher &
Phillips, 2008).

Even without a more comprehensive under-
standing of how natural antimicrobial substances
work, there is a growing effort to develop new ef-
fective methods that rely primarily on their use to
enhance food safely (Ayala-Zavala ef a/ 2008 and
Brandi, et af 20086).

The aim of this investigation was carried out to
study the effect of herb extracts for sage, fennel,
thyme, marjoram, chamomile and ginger as antim-
icrobial and antioxidant. Also, the effect of adding
these herb extracts to mango, orange and carrot
juices on the antioxidant activity and sensory prop-
erties was also investigated.

MATERIALS AND METHODS

1. Materials

Leaves of sage {(Salvia officinalis L.}, thyme
(Thymus vulgaris L.), marjoram (Origanum majo-
rana L.) fennel (Foeniculum vulgare L.} seeds,
chamomile (Matricania chamomilla L.) florescence
and ginger (Zingiber officinale L.} roots were ob-
tained from Horliculture Research Institute, Agricul-
ture Research Center, Giza, Egypt. These herbs
were dried in the air protected against direct
sunlight, grinding in blender mill, then exiracted
and stored at 5°C for further analysis.

2. Herbs material and extraction

The antioxidant activity of herb extracts were
prepared according to (Samec et al 2010} with

" some modification by adding S5gm of dried herbs

powder to 100 mL of distilied water was heated to
80°C to obtain the herb extracts where, the exirac-
tion proceeded for 5 min. in a closed plastic vial at
room temperature, with continuous stirring. The
obtained herb powders of each selected herb were
filtered through cheese cloth. The antimicrobial
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inhibition herbs extract was done by using 1gm of.

each herbs powder in 100m| ethanol (80%). Ex-
traction was repeated for three times, and then the
" filtrates of all portions were collected in one vessel.
The obtained ethanol extract was concentrated by
using rotary evaporator, after that each extracts of
herb was dissolved in the appropriate solvent for
using as antimicrablal inhibitions.

3. Antioxidant activity for herbs adding to-

juices of mango, orange, and carrot

Fresh juices of mango, orange and carrot
(without any additive) were prepared to tesl the
effect of the previous extracted as natural antioxi-
dant activity and for antimicrobial preservative in
the sefected juices.

4. Antimicrobial susceptibility testing

Stapylococcus aureus (ATCC 20231), Salmo-
nella typhi (ATCC 14028B) and Escherichia coli
{ATCC 69337) were used in vitro to assay the an-
timicrobial activities of selected extracted herbs
{Extracts were prepared by using 100ml 80%
ethanol and concentrated by rotary evaporator).
The disk diffusion, turbidity adjusted to the McFor-
land O.5 turbidity stander. Sterile filter paper
loaded with 12y of extracted sit discs were applied
to each petri dish, plates incubated at 37°C for
. 24h, The inhibition zones were measured in (mm)
by Bauer et af (1966).

5. Total phenolic contents

The total phenclic contents. of each extract
were determined using the Folin—Ciocalteau re-
agent (Zhou & Yu, 2006). The reaction mixture
contained 50 of samples, 250y] of the Folin—~
Ciocalteau reagent, 0.75 ml of 20g/100m| sodium
carbonate and 3ml of pure water. After 2h of reac-
tion at ambient temperature, the absorbance at
765 nm was measured and used to calculate the
phenolic contents using gallic acid as a standard.
The total phenolic contents were then expressed
as gallic acid equivalent (GAE), in mg/g dry sam-
ple. All experiments were performed in triplicate.

6. Assay of antioxidant activity by (DPPH)

The DPPH (1,1-diphenyl-2-picrylhydrazyl) radi-
cal scavenging activity was determined by an as-
say modified by Kwon et al (2006) with some
modification. To 3 mL of 60 yM DPPH was dis-
solved in 95% ethanol, 260 pL for each added
sample extract, and the decrease in the absorb-
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ance was monitored after 30 min at 517 nm (A517
extract). The absorbance of a control (distifed wa-
ter instead of sample extract) was also recorded
after 30 min at the same wavelength (A517 con-
trof}). Therefore, the percentage of inhibition was
caiculated as the following formula:

% Inhibition =
AS517 (control} = A51T (extract) /A517 (control} x 100

7. Sensory evaluation

The sensory evaluation of prepared juices con-
tained the herb extracts was carried out with three
replicates by 10 trained panelists. The investigated
sensory atiributes were flavor {odor and taste),
texture, colour and overall acceptability. All investi-
gated attributes were scored of 10 degree.

8. Statistical analysis

Data were subjected to one-way analysis of
variance (ANOVA) using SPSS version 18 soft-
ware (SPSS Inc., Chicago, USA). Where there was
statistical significance (P = 0.05), the means were
further separated using Duncan’s Multiple Range
Test.

RESULTS AND DISCUSSION

Total antioxidant activity in herbs extracts are
shown in Flg. (1}).Results indicated that all exiracts
of herbs had different percentages of total antioxi-
dant activity which ranged from 35.73 to 88.65%.
Marjoram, thyme and sage showed the greatest
percentages of antioxidant activity recorded 88.65,
79.44 and 71.57%, respectively correlation with the
total of phenolics content. But the lowest percent-
ages of total antioxidant activity observed with gin-
ger and fennel which was 26.57 and 35.73%. Re-
sults also showed the extracted herbs under inves-
tigation had the higher effect as antioxidants than
that for vegetables and fruit such as marigo, or-
ange and carrot. The variation in total antioxidant
aclivity may relate to the content of total phenolic
compound. {Ranilla ef al 2010) found the antioxi-
dant activity based on the DPPH radical inhibition
assay for herb extracts had a significant correlation
with total phenolics content.

Effects of adding herb extracts to some tested
juices such as mango, orange and carrot on the
change of total antioxidant activity are shown in
Fig. (2}. Fresh mango juice had the highest per-
centage of total antioxidant activity (49.13%) fol-
lowed by orange [uice (37.44%) whlle carrot had
the lowest one (14.22%). Significantly increased in
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Fig.1. Antioxidant activity (%) of selected types of herb extracts
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Fig. 2.The effect of adding herb extracts on total antioxidant activity (%) for tested juices

total antioxidant activity was observed of juices
under investigation by adding different herb ex-
tracts. The highest total antioxidant-activity showed
with orange juices in the presence of both marjo-
ram and thyme extracts where reached to 85.78
and 85.30%, respectively. Also, the total antioxi-
dant activity of mango juice with adding marjoram
extract was 83.23% and orange juice with sage
extract was 77.07% followed by mango juice con-

taining either thyme or chamomile extracts were

74.45 and 72.35%, respeclively. Carrot juice with
herb extracts had the lowest level of total antioxi-
dant activity compared with that in mango or or-

ange juices, The highest effect of extracted thyme
as antioxidant activity showed with carrot juice
55.08% while the lowest effect showed with ginger
extract (17.54%). Therefore, juices contained
thyme and marjoram exiracts had the highest total
antioxidant activity than that contained fennel and
ginger extracts. These results similar with obtained
by Djeridane et af (2006) who found that the me-
dicinal herbs exhibit clearly a higher antioxidant
activity and contain significantly more phenolics
than the common vegetables and fruits (nutritional
plants).
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Fig. 3. Effect of herb extracts on inhibition diameters (mm) of Staphylo-
coccus aureus, Salmonella typhi and Escherichia coli

The total phenolic contents in some herb ex-
tracts expressed as gallic acid equivalent (GAE)
per mg/gm on dry matter are shown in Table (1).
The mean values of tolal phenolics ranged from
9.08 to 30.92 mgfam in ginger and thyme, respec-
tively. Thyme and marjoram showed the highest
total phenclic contents 30.92 and 30.83 mg/gm
while fennel and ginger had the lowest content
(9.08 and 9.46 mgf/gm) respectively.-Also, the fotal
phenolics content of sage extract was 28.17mg/gm
while chamomile exiract was 16.47 mg/gm on dry
matter. The exiract of tested herbs were adding to
mango, orange and carrol juices and the effect of
these additives on the total phenolic contents was
investigated and results are shown in Table (1).
The content of total phenolics was calculated as
mg (GAE100mL juices. The total phenolic con-
tents in fresh juices were 20.78, 22.64 and 14.43 in
mango, orange and carrot juices, respectively. The
additional of 10 mL (5%) herb extracts to 90 mL in
fresh juices caused to increase of total phenaolic
contents. The highest total phenolic contents was
showed in juices contained thyme, marjoram and
sage exiracts while the lowest incremental of total
phenolics showed with juices contained fennel and
ginger exiracts. It is important to point out that,
there was a positive correlation between antioxi-
dant potential and phenolics content as estimated
by (Ksouri et al 2007).

The effect of investigated herb extracts as an-
timicrobial agents (at 12pl of extract sit disc) on
inhibition zones of Stapylococcus aureus (ATCC
20231), Salmonella typhi (ATCC 14028) and Es-

cherichia coli (ATCC 69337) in relation to their
potentials activities are given in Fig. (3). Results
indicated that, sage extract had greater potential
effect as antimicrobial agent against Salmonelfa
fyphi than other tested extracts of herbs. The high-
est inhibition zone, for Salmonefla fyphi recorded
15mm. While, sage extract with Stapylococcus
aureus and E.coli recorded the inhibition zones of
8.5mm. Thyme and fennel extracts caused to in-
hibition zones of 11 and 10.5mm while using Sal-
manelfa typhi recorded 10mm inhibition diameter in
the presence of marjoram extract. The extracted
sage gave the highest inhibitions zones with
Stapylococcus aureus, Salmonella fyphi comparing
with the exiracted ginger (6mm). However, the
highest inhibition zones for E. coli were noticed by
using thyme and chamomile extracts (10mm) and
the lowest inhibition diameter was obtained with
marjoram extracted which was (6mm). Several
studies atiributed the inhibitor effect of plant ex-
tracts against pathogens bacteria to their phenolic
composition (Baydar et al 2004; Rodriguez Va-
quero et al 2007). The inhibitor effect of these
phenolics could be explained by adsorption of cell
membranes, interaction with enzymes, subsirate
and metal ion deprivation (Scalbert, 1991).
Sensory evaluation of mango, orange and
carrot juices contained herb extracts are shown
in Table (2). Results indicated that no significant
changes in colour as a result of adding herb
extracts in comparing with control samples (fresh
juices). Fresh mango juice and mango juice
contained chamomile extract gave the highest
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Table 1. Total phenolic contents in selected herbs and their juices containing of extracted herbs*

mg/100 mL,
Extracted Mango juice Orange juice Carrot juice
Medicinal and aro- medicinal with extracted with extracted with extracted
matic herbs herbs medicinal herbs | medicinal herbs | medicinal herbs
ma/gm (DM) mgGAE/100mL mgGAEM00mL mgGAE/M100mL
Control** 20.78+2.04 22.64+0.98 14.43+1.01
Sage 28.1741.15 41.2510.89 42.09+1.58 38.2611.44
Fennel 9.0810.61 23.7111.58 26.77+0.30 21.8610.54
Thyme 30.92+0.98 43.7612.22 44 1742 55 40.51+1.72
Marjoram 30.83+2.13 42 .93+1.51 45.75+1.39 37.25+1.28
Chamomile 16.47+0.84 33.5912 .45 37.96+1.10 25 51+0.55
Ginger 9.4610.35 2367044 28.0810.78 19.23+0.91

* Blend 90 mL juice to10 mL extracted herbs from 5gm/100ml in hot water at 80°C for Smin.on (DM)
** Fresh mango, orange and carrot juices

Table 2. Sensory evaluation of mango, orange and carrof juices containing extracted herbs

Significantly different according to the Duncan test (p<0.05).

Medicinal and "
Aromatic herbs Color Taste Odor Texture acz\;ar:ility
Controt 8.5041.32 | 8.00+1.00 | 7.33+1.11 | 8.60+1.00 8.00+1.00
Sage 8.17+0.76 | 7.07+0.32 | 6.8310.35 | 8.4310.49 8.1310.74
Fennel § 8.33+1.53 | 7.63:0.58 | 7.36¢0.98 | 8.57+0.58 8.3410.58
Thyme o | 8.31:020 | 7.78+153 | 8.15:1.00 | 8.76:1562 | 8.00+1.60
Marjoram § 8.00+1.00 | 7.4721.13 | 7.30+153 | 8.35¢1.13 7.33+1.53
Chamomile 8.50+1.50 | 7.0041.73 | 8.00t144 | 8.1941.73 8.00+1.73
Ginger 7.6712.08 | 6.67+2.08 | 7.22:1.20 | 8.22+2.11 7.00+2.00
Control 8.00+1.41 | 8.20+1.30 | 7.36+1.64 | 8.50+0.50 7.80£0.84
Sage 7.1041.00 | 7.30:0.83 | 6.7720.44 | B.41+0.55 8.00£0.79
Fenne :g 7.8041.48 | 8.00+1.41 | 8.2041.10 | B8.45+1.14 8.50+1.50
Thyme e:., 8.20+1.09 | 8.40+1.14 | 8344148 | 8.80%1.10 8.9010.89
Marjoram g 8.40+1.14 | 8.00+1.58 | 8.0841.22 | 8.22¢1.10 8.10£1.14
Chamonmile 7.40:0.89 | 7.60+1.12 | 7.62¢0.55 { 8.600.89 8.20£0.83
Ginger 7.32¢166 | 7.4010.890 | 7.40£1.18 | 8.0041.22 7.80+1.10
Control 8.75+1.50 | 8.50+1.73 | 7.5541.91 | 8.00+1.41 7.63+1.70
Sage 7.7541.77 | 7.50+0.57 | 6.50£1.73 | 7.00x1.12 6.75+0.95
Fennel § 7.92+0.54 | 7.74+0.50 | 7.28£0.96 | 7.330.50 6.7540.50
Thyme 5 8.00+1.41 | 7.69:0.96 | 7.77t0.96 | 7.65:1.25 7.00+1.41
Marjoram (‘_)I:“ 7.4241.29 | 7.75¢0.96 | 7.52¢1.29 7.2541.45 6.7511.70
Chamonmile 8.50£1.16 | 7.48+058 | 6.49+1.00 | 6.7840.30 6.50+1.00
Ginger 7.68+0.50 | 7.25:0.50 | 6.71:0.96 | 6.57%1.50 7.00+1,15
Means +SD
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colour score in comparing with other juices con-
tained another herb extracts. Also, orange juice

contained marjoram extract had the highest score -

comparing with other tested orange juices. Also,
no significant changes were noticed in taste juices
contained different extracted of herbs. Therefore,
adding fennel, thyme and marjoram extracts gave
the best results while adding ginger extract gave
the lowest score in all tested juices. Same findings
are shown in odor and texture. Generally, adding
herb extracts to investigated juices don’t signifi-
cantly effect on sensory evaluation but caused to
improve juices properties especially for antioxidant
or antimicrobial which may be increase the shelf
life of these juices.
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