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I- Hydrodistilation
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Table 1-Characteristics of growth of lactobacilli isolated from ruminal cattle

Growth conditions [ ooy bl

o o . N
S sl \v.°C $0C  pH=¢/¢ pH=aN1 - "\ZJ/j)JS - \A);)JS C?OZJ:J.}‘ ):JJidiA
Bacterial number  10°C  45°C  pH=4/4 pH=9/6  NaCl NaCl o pmdii;lof glucose Hydroge“r’]:;;larginine
6/5% 18%
1 - + + - - - - -
2 + + + - - - - -
3 - + + - - - - -
4 + + + - - - - -
5 + + + - - - - -
6 - - + - - - + -
7 + - + - - - + +
8 - + + - - - + +
9 + - + - - - + +
10 - + + - - - + +
11 - + + - - - + +
12 + - + - - - + -
13 - + + - - - - -
14 + + + - - - + -
15 + - + - - - + -
16 - + + - - - + +
17 - + + - - - - -
18 + + + - - - - -
19 - + + - - - - -
20 - - + - - - + -
21 - + + - - - - -
22 - + + - - - - -
23 + - + - - - + +
24 - + + - - - + -
25 - + + - - - + +
26 - + + - - - - -
27 + - + - - - + -
28 - + + - - - + -
29 - + + - - - - +
30 - + + - - - + -
31 - + + - - - + +
32 - + + - - - - -
33 + - + - - - + +
34 - + + - - - + +
35 + + + - - - + -
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|
+
+
|
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Table 2-Ability to fertize carbohydrates by lactobacilli isolated form the rumen of cattle

Carbohydrate type
olass 5 S g5
Isolated
bacterial
number
:,.su Manitol ~ Mannose  Trehalose  Sorbitol  Raffinose ~ Maitose ~ Melibiose ~ Sucrose  Cellobiose  Lactose  Arabinose  Galactose
gl
w2
1 - + + ND + + + + + + - +
2 - + + ND + + + + + + - +
3 - + - ND + + + + + + - +
4 - + + ND + + + + + + - +
5 - + + ND + + + + + + ND +
6 + - ND - - ND - + - - + -
7 - - - ND + + + + - + + +
8 - + + ND + + + + + + + +
9 - - - ND + + + + + + + +
10 - - - ND + - + + - + + +
11 - + + ND + + + + + + + +
12 - - ND - - - - - - - - ND
13 - + + ND + + + + + + - +
14 + - - + - - - + + ND + ND
15 + - - ND + + + + + + + -
16 - - - ND + - + + - + + +
17 - + + ND - + - + + - - +
18 - + + ND + + + + + + - +
19 - + + ND + + + + + + - +
20 + - - - - - - + - - + -
21 - + + ND + - + + + + - +
22 - + - ND + + + + + + - +
23 ND - - ND + + + - + + + +
24 + - - ND + - + + - - + -
25 ND + + ND + + + + + + + +
26 - + + ND + + + + + + - +
27 + - - ND + ND + + + ND + -
28 - - - ND + - + + - + + +
29 + + + ND + + + + + + - +
30 + - - ND + ND + + - - + -
31 - - - ND + - + + - + + +
32 - + + ND + + + + + + - +
33 - - - ND + + + + - + + +
34 - - - ND + - + + - + + +
35 + - - + - - - + + - + -

36 - + - - + + + + + + - +
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Table 3-The classification of lactobacilli isolated the
rumen of cattle

o ol 55V 6 la

038 ¥ Jsan el sl 55Y (AB,C) 552
Group Lactobacillus number Lactobacillus group(A,B,C)
table 2
1 1,13, 21, 26, 32 il oY
2 2,4,5,18 e
3 3,22,29,36 SHeRetses
4 17 Aoy S 5ol
Obligate homofermentative
lactobacillus
5 19 Group A
6 20,6 5The 58 9 51 (slaaesly 53SY
7 12 ..
8 14,35 BosSootasl
9 15, 27 Facultative hetrofermentative
lactobacillus
10 24,30 Group B
1 7,23 siaiie 53 5538 (slauls 53SY
12 8 ..
13 9,33 .Cba)i sokaal .
14 10, 16, 28, 31, 34 Facultative hetrofermentative
lactobacillus
15 11,25 Group C

oo sael crass il sl 5 358 s © da S L
sad palllh AK YT aS @8 S dad Ol e V Jsaa
SLdasb 5SY 5 ue Lawb S G 0 Glaie
G e g o3 tass OA L piie by ia
AL el o (EY7) e 8 gan sladanly 5SY
A e 0t € plis sl @l b e ol
SEe 89518 o5 Ol 4aaSd 5 sad gl sla S
pold o sl 9 Yr oY (s san) wols clillae wilius
L oT camlie 5 Vo) olas @l © 4a8 LYY
Vo s sad lua Jawb S Y (a i slaal, SUS
A b w8 585 058 V0 Gl ad (gabsdiils 55 S

(Y dsus) ek a5 C 4B
IS 58B a3 8L s, pac dlla pl3 ¢ Jgan oo
S5 4 a3Y el st a5 Al pliad Guiliad o
aals olsie 4 oyl Shie 0T calisa gl € el
O ol S st 5wl s S Ll 5o LIS ww b
sald lie 4 LT 5Sike 05 5l wals slajles

(8 Jsan) a8 @ g lel wiad 5o e gac

2 (oo o) salid g I8 plans uileat 31 31 bl iy pss alla a3 jLaxs 3l ol g (MM) (S3lkia —FJ g
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Table 4-Mean (mm) and standard deviation of the inhibition zone caused by the effect of Mentha piperita
essential oil and control (distilled water) on lactobacilli isolated from the rumen of the cattle

s
7Sk 09,5 o les (mm::j‘f’““ (=2, pae 251 055 0ylas ‘.\M =~ USJLA - ‘d% = wﬂm
Bacterial group Meam diameter sl SR _5; ® ol (mm)w) pas mu.(mm)_m)

number (mm) of theno ~ Meam diameter Bac;eur:ﬁlbg:oup Meam diameter (mm) ~ Meam diameter (mm)
growth zone (mm) of the no of the no growth zone  of the no growth zone

essential growth zone essential countrol

countrol

1 14+1/3 7/4 - * /48 9 22Y+/f 7/7- £ /23

2 16+2/1 712+ £ 22 10 21\x/f 7/0 £ 0/81

3 15+2/1 7/8- £ /23 11 21YE/Y 7/5- % /00

4 174311 7/5- /4 12 15\ £/ 7.+ 81

5 19+2/8 7/3- % /48 13 17Y+/) 6/7- /81

6 24414 7- %81 14 14Y=£/A 7/5- + 4

7 17£2/5 714+ * |46 15 17\H/f 7/5+ = /01

8 18+1/3 77 X 124 Lactobacillu spintarum 22Y+/f 7/3- £ 148

S lasliwsl 4 gas
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Introduction: Plants produce a wide variety of organic compounds as metabolites derived from the
secondary metabolism. Some plants are sources of several types of essential oil. Essential oils often
have antimicrobial activity against a wide range of bacteria, yeasts and molds. Carvacrol, a terpene
found in oregano oil, inhibits the growth of several bacteria strains including Escherichia coli and
Bacillus cereus. Another example of essential oils is thymol, isomeric with carvacrol and found in
oil of the common spice thyme. Thymol is part of a naturally occurring class of compounds know as
biocides. An essential oil is a concentrated hydrophobic liquid containing volatile aroma
compounds from plants. Essential oils are also known as volatile oils. Essential oils are usually
lipophilic compounds that usually are not miscible with water. They can be diluted in solvents like
pure ethanol and polyethylene glycol. Lactobacillus is a genus of Gram-positive, facultatively
anaerobic or microaerophilic, rod-shaped, non-spore forming bacteria. They are a major part of the
lactic acid bacteria group that convert sugars to lactic acid. Lactobacillus has many species. Many
lactobacilli operate using homofermentative metabolism (they produce only lactic acid from
sugars), and some species use heterofermentative metabolism (they can produce either alcohol or
lactic acid from sugars). Lactobacilli are catalase negative lactic acid bacteria. Strains of lactobacilli
are isolated from the rumen of cattle, sheep and other ruminating animals. In order to evaluate the
effect of Mentha piperita essential oil on the isolated Lactobacillus engaged with rumen acidosis,
ruminal fluid samples were collected from the rumen of cows equipped with permanent fistula.
Material and methods: The cows were fed by a diet containing 65% concentrate and 35% forage.
The Menthapiperita essential oil was extracted by the clevenger apparatus. Bacterial isolation was
done according to the standard methods. Bacterial culture was done on the special media of MRS
and colonies were selected and distinguished based on their size and morphology as well as
catalase, oxidase and Gram staining tests. Catalase test was performed in two ways, tube metod and
slide method. Tube method poured 1-2 ml of hydrogen peroxide solution into a test tube and used a
sterile wooden stick or a glass rod, taked several colonies of 18-24 hours test organism and immerse
in the hydrogen peroxide solution and observed for immediate bubbling. Slid method used a loop or
sterile wooden stick to transfer a small amount of colony growth in the surface of a clean, dry glass
slide and placed a drop of 3% H2O> in the glass slide and observed for the evolution of oxygen
bubbles. The oxidase test is used to identify bacteria that produce cytochorome oxidase, an enzyme
of the bacterial electron transport chain. All bacteria that are oxidase positive are aerobic, and can
use oxygen as a terminal electron acceptor in respiration. This does not mean that they are strict
aerobes. Oxidase test was performed with this method. The amount of 2-3 drops of oxidase reagent
(kovacs) was poured onto filter paper and with the loop, some bacterial colonies were tested on the
filter paper. After 10 seconds, the dark blue color indicates that the test is positive. Complementary
test experiments including biochemical, fermentation of carbohydrates, arginine hydrolysis, study
of bacterial growth in different conditions with regards to environmental temperature and pH,
sodium chloride concentration and CO> production from glucose were performed. The antibacterial
effects of M.piperita essential oil was evaluated by using well diffusion agar method and measuring
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the inhibitory zone diameter in comparison with the control samples (distilled water) and t-test
statistic.

Results and discussion: Thirty-six colonies of Lactobacillus genus were identified according to
their characteristics. It was confirmed that heterofermentative Lactobacillus with a propertion of
58% were more than the homofermentative lactobacillus with 42% following running the
purification and biochemical tests of arginine hydrolysis and fermentation of carbohydrates and Co>
production from glucose. Based on the biochemical similarity and growth characteristics, the 36
isolated Lactobacillus were classified into 15 groups and 3 stories. Fifteen species of Lactobacilli
were diagnosed following the commentary experimental tests in comparison with Bergey's Manual
of Systematic Bacteriology. By using Levene's test, the equality of variances between 2 groups
didn't reject, hence the variations between these 2 groups were equal with the 95% level of
significance. In all cases the number was less than 0.05 (P<0.05) or the average of inhibitory zone
diameter in all treated Lactobacilli were significantly higher than the control. Lactobacillus were
sensitive to the peppermint essential oil.

Conclusion: All the 15 isolated groups of Lactobacillus and Lactobacillus plantarum were
sensitive to the peppermint essential oil based on colony characteristics. Nearly all species of
isolated Lactobacilli species were sensitive to the essential oils. More in vivo experiments are
required for reaching to the practical application of M.piperita essential oil utilization against the
Lactobacillus engaged with rumen acidosis in ruminants.

Keywords: Essential oil, Lactobacillus, Mentha piperita, Rumen
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