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 الاهداء 
 ِؼٍُ اٌثششٌح ِٕٚثغ اٌؼٍُ ٔثٍٕا ِذّذ )طًٍ الله ػٍٍٗ ٚسٍُ (  ىٌإ

ْ اٌٍُٙ اسدُ اتً ٚارلٗ دلاٖٚ اٌجٕٗ ٚؿٍة ِسىٕٗ ٚلا ذذشِٗ ِٓ سٚح ٚاٌذي اٌٙادي ػثذ إٌّا ىٌإ

  .ٔؼٍّٙا ٚاجؼً ٌمائٕا تٗ فً اٌجٕٗ ٌاسب اٌؼآٌٍّ

 اًٌ سٚح ٚاٌذذً سؼذٌح تشٍش 

  .ْ سدٍرً ٚاٌثٍد ِظٍُ ٌُ ذٕـفا تٗ اٌّظاتٍخ تً أـفأخ تٗ اٌمٍٛبإِٔز 

 ىٌغاٌٍاخ اٌلاذً ِاصٌد ٌجثٓ ػٍا .ص٘اس إٌشجس اٌرً ذفٍغ دثاً ٚؿفٌٛح ٚٔماء ٚػـشاًأ ىٌإ

  .خٛاذً ػسجذ ٚالاءأ ىدساض اٌؼّش الاٌٚإ

  .خٛأً ػاطُ ٚػضخأًِ وً خـٖٛ ِشٍرٙا الأ خز تٍذي ٚسسُأِٓ  ىٌإ

٘ثٗ، ٔا٘ذ ، صتٍذج ،  .ٌاَ اٌرً ػشرٙاجًّ اٌٍذظاخ ٚالأأطٛاذُٙ أطذلائً اٌزٌٓ ذسىٓ طٛسُ٘ ٚأ

  .خاٌذج

 .طذلاءً٘ ٚالأالأوافٗ إٌى ِرٕأً أٌثذس شىشي اٌجضًٌ ٚوً ِٓ ساػذًٔ فً أجاص ٘زا اإٌى 

ٔٛس ػًٍٕ  شفاً٘ ٌا ىٌآِ سصلًٕ الله ته ٌا أجًّ ٚاسٚع ٔؼّٗ اػـا٘ا الله ًٌ ٌاتسّح سسّد ػٍ

تفشدً  ٌّلأ لٍثً تذثه ٚذّلأ دٍاذً ٌا ِٓ ِٚظاتخ ؿشٌمً ٌا ِٓ شّؼح اػاءخ ِظاتخ دٍاذً

ًٔ أشؼش تأٔد ِٓ ٍِىد ػّشي ٚدٍاذً ٚجؼٍرًٕ أٌه ػثش تٙا ػٓ ػشمً أي وٍّح أِؼه ٌٓ اجذ 

ذً تٙا ٚلذِٙا ًٌ ٚسادٖ ِٓ اٌذشٌش أرا ؿٍثد ِٕٗ إٌجّٗ ِٓ اٌسّاء إٍِىح ٚسؾ وً إٌساء ٌا ِٓ 

تذٍاذً ادػٛ ستً اْ ٌشٌخ لٍثه ٌٚفسخ طذسن ٌٚضسله تخٍش  ٌا سِض ٔادس اٌجادج ٌا وً شئ جًٍّ

سلاَ دٌٕه ؿشٌمه ٌٚجؼً اٌمشأْ سفٍمه ٚالإ سصق ٌٕٚضي ػٍٍه سدّرٗ ٌٚششح طذسن ٌٍٕٚش

  .٘ذٌه ػّشي ٚدٍاذً ٌاسفٍك ػّشي اٌغاًٌ، اٌـٍة دّذأٌٚذسٓ خاذّه صسٚجً اٌؼضٌض 

طٍٍح اٌرً ٌاَ اٌـفٍح اٌرً ػّشخ تٍرٙا ِٓ اٌذة ٚاٌذجاسج اٌّٙشج الأاٌّرشتؼٕح ػًٍ ػشش الأإٌى 

  .ؿاٌّا سثمد دٍٔا٘ا ٚصِأٙا تٍذذً
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Abstract 

 

Background :Gastrointestinal tract Infections with a variety of infectious agents 

can occur in any part of the tract. Infections can range in severity from self 

Limited to life threatening. 

Objectives: This study was aim to evaluate the antibacterial effect of extract of 

flax seed in bacterial gastrointestinal infections such as E.coli, Salmonella typhi, 

B.cerus, Yersinia enterocolitica. 

Methods :This was descriptive study, carried out in medical and aromatic plant 

center institute, national center for research in Khartoum, from Feb to Aug 2018. 

The crude aqueous methanolic extract of flax seed was studied using the in vitro 

antimicrobial effect against gastrointestinal bacterial infection mechanistic basis 

was further elucidated by testing the inhibitory effect. 

Result : the study showed E. coli, yerasinia enterocolitica, salmonella typhi, 

and B.cerusto were sensitive to flax seed extract in methanol. 

The antibacterial effect of extract tested in different concentration such as 

100%,50%,25% and 12.5% for yerasiniaenterocolitica ,E. coli salmonella typhi, 

and B. cerusto showed maxium zone of inhibition encounter in 100% 

concentration then 50% and least was 12.5% concentration of Flax seed 

extraction. 

Conculosion :The study conducted that the flax seeds extract was effective as 

antibacterial against some bacteria with different concentrations and this helps to 

be used in the treatment of some diseases caused by the bacteria mentioned 

above. 
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 المستخلص

 

إٌى اجشٌد ٘زٖ اٌذساسح فً اٌّشوض اٌمًِٛ ٌٍثذٛز اٌخشؿَٛ فً اٌفرشٖ ِٓ فثشاٌش : الخلفية

 ع اخرثاس فؼاٌٍاخ تزسج اٌىراْ ػًٍ تؼغ اٌثىرشٌا.تغش 8173غسـس أ

ذمٍٍُ فؼاٌٍٗ ِسرخٍض تزٚس اٌىراْ ٌٍثىرشٌا اٌّّشػٗ إٌى ٘ذفد ٘زٖ اٌذساسح :الأهداف

 ،ّؼذٖ ٚاٌمٌْٛٛاٌٍشسٍٕح اٌٍّٙثٗ ٌٍ، ٌٍجٙاص اٌٙؼًّ )اٌساٌٍّٛٔلا اٌرٍفٍح، اٌؼظٌٛح اٌشّؼٍح

 .الاششٌىٍٗ اٌمٌٍٛٛٔٗ(

، داسج اٌّؼاًِأِاخٛرٖ ِٓ  ٔٛاع ِٓ اٌثىرشٌا وٕرشٚيأستؼح أساسح شٍّد ٘زٖ اٌذ: المنهجية

 .حصسػد اٌثىرشٌا ٚاخرثش ِذي ذاشٍش٘ا تاٌّؼاداخ اٌذٌٍٛ

الاسرخلاص اٌىذًٌٛ ٌثزسج اٌىراْ اشثد فؼاٌٍرٗ ػذ اٌثىرشٌا اٌّخراسٖ )اٌساٌٍّٛٔلا اٌرٍفٍح، 

 (.حٌىٍٗ اٌمٌٍٛٛٔالاشش اٌٍشسٍٕح اٌٍّٙثٗ ٌٍّؼذٖ ٚاٌمٌْٛٛ، اٌؼظٌٛح اٌشّؼٍح،

 حاٌٍشسٍٕح اٌٍّٙث اٌؼظٌٛح اٌشّؼٍح،، اٌذساسح أْ تىرشٌا )اٌساٌٍّٛٔلا اٌرٍفٍحأظٙشخ  :النتيجة

ٌّسرخٍض تزٚس اٌىراْ فً اٌٍّصأٛي.  الاششٌىٍٗ اٌمٌٍٛٛٔٗ( وأد دساسح  ٌٍّؼذٖ ٚاٌمٌْٛٛ،

 %،80 %،01 %،711 خرثاس اٌرأشٍش اٌّؼاد ٌٍجشاشٍُ فً اٌّسرخٍض ترشاوٍض ِخرٍفحأذُ 

 ،اٌٍّٙثٗ ٌٍّؼذٖ ٚاٌمٌْٛٛ اٌٍشسٍٕٗ اٌساٌٍّٛٔلا اٌرٍفٍح، اٌؼظٌٛح اٌشّؼٍح، تىرشٌاإٌى % 78.0

% ٚالً 01% شُ 711ٌّٕـمح اٌرصثٍؾ فً ذشوٍض  الاششٌىٍٗ اٌمٌٍٛٛٔٗ أظٙشخ اٌذذ الألظى

  .% ِٓ اسرخشاض تزٚس اٌىرا78.0ْواْ 

ٔٛاع اٌثىرشٌا ترشاوٍض أٙا ٔشاؽ ِؼاد ٌثؼغ ْ تزسج اٌىراْ ٌأسرٕرجد اٌذساسح تأ :الخلاصة

اسرخذاِٙا فً ِؼاٌجٗ تؼغ الاِشاع اٌرً ذسثثٙا اٌثىرشٌا  ىِخرٍفٗ ٚ٘زا ٌساػذ ػٍ

 .ٖػلاأاٌّزوٛسٖ 
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Chapter one 

Introduction, Rationale and Objectives 
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1.1 Introduction:- 

Gastrointestinal tract Infections with a variety of agents can 

occur in any part of the gastrointestinal tract from the mouth to Anal 

Canal. infections can range in severity from self. Limited to life 

threatening, particularly if infection spreads from the gut to other part 

of the body. Infection are typically caused by the ingestion of 

exogenous pathogens in sufficient quantities to evade host defenses 

and then cause disease by multiplication. toxin production, or invasion 

through the gastrointestinal mucosa to reach the blood stream and 

other tissue in other cases, members of the normal of the normal flora 

of gastrointestinal tract can cause disease (warrem levinson, 2014). 

Gastrointestinal infections are viral, bacterial or parasitic 

infections that cause gastroenteritis, an inflammation of the 

gastrointestinal tract involving both the stomach and the small 

intestine. Symptoms include diarrhea, vomiting, and abdominal pain. 

Dehydration is the main danger of gastrointestinal infections, so 

rehydration is important, but most gastrointestinal infections are self-

limited and resolve within a few days. However, in a healthcare 

setting and in specific populations (newborns/infants, immune 

compromised patients or elderly populations), they are potentially 

serious. Rapid diagnosis, appropriate treatment and infection control 

measures are therefore particularly important in these contexts. 

Gastrointestinal infections can be caused by a large number of 

microorganisms. (Robert V.Tauxe and Nathan M. Thielman ,2001) 

What Are Gastrointestinal Infections?  
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Diarrhea, with its frequent and watery bowel movements, often is 

caused by gastrointestinal infections (although other illnesses and 

dietary changes also can be culprits). Germs such as parasites, viruses, 

or bacteria all can cause gastrointestinal (GI) infections. Which germs 

are responsible for diarrhea depends on the geographic area a person 

lives in and its level of sanitation, economic development, and 

hygiene standards. For example, countries that have poor sanitation or 

use human waste as fertilizer tend to have outbreaks of diarrhea when 

intestinal bacteria or parasites contaminate crops or drinking water.In 

developed countries like the United States, outbreaks of diarrhea are 

most often due to what we call food poisoning. Food poisoning 

happens when toxins made by bacteria in food that is not handled, 

stored, or cooked properly make a person sick. The viruses that cause 

diarrheal illness, also known as viral gastroenteritis, can pass through 

a household (or a college dorm or other place where lots of people live 

together) quickly because they're highly infectious. Luckily, the 

diarrhea usually goes away on its own in a few days. For healthy teens 

and adults, viral gastroenteritis is a common but minor inconvenience. 

But for little kids and people with chronic illnesses, it can lead to 

dehydration that requires medical attention. (Robert V.Tauxe and 

Nathan M. Thielman ,2001). 

The flax seeds is anti-inflammatory flax possesses anti-inflammatory 

properties and it is a gluten-free seed. you can also use this seed 

cooking because of its anti-inflammatory properties. Those who 

possess gluten sensitivity can use this seed as an option. Flax seeds are 
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helpful in preventing your body against infection. Flax seed is quite 

safe but sometimes its overconsumption may lead to many side-

effects. These are basically gastrointestinal side-effects which can lead 

to increase in the number of bowel movement, gastric trouble, nausea, 

abdominal pain, diarrhea, and constipation. Flax seed should be 

consumed in little quantities and you should drink plenty of water to 

avoid any side effects. In some cases, it can block your intestine. This 

type of laxative effect can happen due to the formation of large lignin 

chemicals in your body. you should discontinue consumption of flax 

seed as soon as notice any kind of side effects. sometimes, flax seed 

can be poisonous to you if you take it raw or unripe. (Charless 

Bollmann, 2015) 

1.2 Rationale: 

Traditional medicine is now very important in treatment of some 

diseases and is used by human. Its use is preferred because of low cost 

availability and minimal side effect of chemical substances. 

For that this study aimed to determine the activity and effect of flax 

seed extract on the growth properties as antibacterial agent against 

pathogen isolated from patient with GIT infection. 

With increasing of bacterial resistance against available antibiotics 

now become essential to look for traditional medicine. 
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1.3 Objectives: 

General objective: 

To assess in vitro antimicrobial activities of flax seed extract against 

bacteria causing gastro intestinal such as E.Coli,B. cereus, Salmonella 

typhi and yeresinia entercolitica. 

Specific objectives : 

 To detect flax seed antimicrobial activity against E.coli 

B.cereus, Salmonella typhi and yeresinia entercolitica 

 To associate the concentration of crude extract with bacterial 

inhibition zone 

 To compare between sensitivity of antimicrobial durgs with 

flax seeds extract.  
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Literature Review 
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2. Literature review: 

2.1 Definition: 

The small seed of flax (especially Linumusitatissimum) used 

especially as a source of oil, as a demulcent and emollient, and as a 

dietary supplement.(Lisa Drayer ,2018) 

2.2 Component : 

Flaxseed contains all sorts of healthy components, it owes its primary 

healthy reputation to three of them: 

• Omega-3 essential fatty acids, “good” fats that have been shown to 

have heart-healthy effects. Each tablespoon of ground flaxseed 

contains about 1.8 grams of plant omega-3s. 

Lignin‟s, which have both plant estrogen and antioxidant qualities. 

Flaxseed contains 75 to 800 times more Lignin‟s than other plant 

foods. 

Fiber. Flaxseed contains both the soluble and insoluble types. (Elaine 

Magee, 2009)
.
 

2.3 Physical properties 

Physical properties of flaxseeds have been evaluated as a function of 

seed moisture content, varying from 6.09% to16.81%(db). In the 

moisture range, seed length, width, thickness, arithmetic mean 

diameter, and geometric mean diameter increased linearly from 4.27 

to4.64 mm, 2.22 to 2.38 mm, 0.85 to 0.88 mm, 2.45 to 2.63 mm 

and2.00 to 2.12mm respectively with increase in moisture content. 

Flax seed extract were tested against four type of the gram positive 
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and negative bacterial Bacillus Cereus, E. coil. (YalcinCoskuner and 

Ersan Karababa ,et al 2007).
 

2.4 Antimicrobial agents
 

Antimicrobial agents include naturally occurring antibiotics, synthetic 

derivatives of naturally occurring antibiotics (semi-synthetic 

antibiotics) and chemical antimicrobial compounds (chemotherapeutic 

agents). Generally, however, the term „antibiotic‟ is used to describe 

antimicrobial agents (usually antibacterial)that can be used to treat 

infection.(Monica, 2006) 

2.5Antibacterial and Anti biofilm Activity of Flaxseed: 

The present study aimed to explore the antibacterial and anti-biofilm 

activity of flaxseed oil on some locally isolated bacterial pathogens. 

No inhibitory effect was noticed against. 

Escherichia coli or Enterococcus faecalis. However, variable effects 

were developed against 

Methicillin resistant Staphylococcus aureus (MRSA), methicillin 

sensitive Staphylococcus aureus (MSSA), Normal flora of small 

intestine: 

Duodenum is adjacent to stomach and hence it is slightly acidic in 

nature. Therefore microorganisms in duodenum is similar to that of 

stomach. Mainly Lactobacillus and Enterococcus are found in 

deuodenum. 

From duodenum ileum, intestine become less acidic and hence 

number of microorganism increases. 
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In jejunum Enterococci, lactobacillus, Diphtheroid and Candid 

aalbicans are found. 

In Ileum microorganism begins to resemble to that of large intestine. 

Mainly obligate anaerobes such as Clostridium perfinges, Bacteroides 

and anaerobic E. coli are found. (Harith Jabbar and Ahmed saad ,et al, 

2016 ) 
 

2.6 Measure of antibacterial activity &resistance : 

2.6.1 Susceptibility testing techniques 

Laboratory antimicrobial susceptibility testing can be performed 

using: 

A dilution technique. 

A disc diffusion technique. 

Dilution susceptibility tests:  

Manual or semi-automated dilution susceptibility tests are performed 

in Microbiology Reference Laboratories for epidemiological purposes 

or when a patient does not respond to treatment thought to be 

adequate, relapses while being treated, or when there is 

immunosuppression. Dilution techniques measure the minimum 

inhibitory concentration (MIC). They can also be used to measure the 

minimum bactericidal concentration (MBC) which is the lowest 

concentration of antimicrobial required to kill bacteria. A dilution test 

is carried out by adding dilutions of an antimicrobial to a broth or agar 

medium. A standardized inoculum of the test organism is then added. 

After overnight incubation, the MIC is reported as the lowest 

concentration of antimicrobial required to prevent visible growth. By 
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comparing the MIC value with known concentrations of the drug 

obtainable in serum or other body fluids, the likely clinical response 

can be assessed.(Monica, 2006) 

2.6.2 Disc diffusion susceptibility tests:  

Disc diffusion techniques are used by most laboratories to test 

routinely for antimicrobial susceptibility. A disc of blotting paper is 

impregnated with a known volume and appropriate concentration of 

an antimicrobial, and this is placed on a plate of susceptibility testing 

agar uniformly inoculated with the test organism. The antimicrobial 

diffuses from the disc into the medium and the growth of the test 

organism is inhibited at a distance from the disc that is related (among 

other factors) to the susceptibility of the organism. Strains susceptible 

to the antimicrobial are inhibited at a distance from the disc whereas 

resistant strains have smaller zones of inhibition or grow up to edge of 

the disc. For clinical and surveillance purposes and to promote 

reproducibility and comparability of results between laboratories, 

WHO recommends the (NCCLS) modified Kirby-Bauer disc diffusion 

technique. National Committee for Clinical  Laboratory  Standards. 

(Monica, 2006) 

 Kirby-Bauer NCCLS modified disc diffusion technique : The validity 

of this carefully standardized technique depends on, for each defined 

species, using discs of correct antimicrobial content, an inoculum 

which gives confluent growth, and a reliable Mueller Hinton agar. The 

test method After incubation at 35 C for 16–18 hours, zone sizes are 

measured and interpreted using NCCLS standards. These are derived 
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from the correlation which exists between zone sizes and MICs. An 

approximately linear relationship exists between log MIC as measured 

by the dilution test, and the inhibition zone diameter in the diffusion 

test. A regression line expressing this relationship can be obtained by 

testing a large number of strains by both techniques. This has been 

done and enables zone diameter sizes to be correlated to MIC values 

in the NCCLS modified Kirby-Bauer technique. The NCCLS Kirby-

Bauer technique should only be used for well-evaluated bacterial 

species. It is not suitable for bacteria that are slow-growing, need 

special nutrients, or require CO2 or anaerobic incubation.(Monica, 

2006) 

2.6.3 Stokes disc diffusion technique: 

 In this disc technique both the test and control organisms are 

inoculated on the same plate. The zone sizes of the test organism are 

compared directly with that of the control. This method is not as 

highly standardized as the Kirby-Bauer technique and is used in 

laboratories particularly when the exact amount of antimicrobial in a 

disc cannot be guaranteed due to difficulties in obtaining discs and 

storing them correctly or when the other conditions required for the 

Kirby Bauer technique cannot be met .One way laboratories in 

developing countries. 

performing the Stokes technique could change to a technique 

comparable to the WHO recommended Kirby-Bauer technique is to 

use highly stable Rosco Diagnostica antibiotic tablets (Neo-Sensitabs) 

instead of less stable paper discs. (Monica, 2006) 
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2.6.4 Antimicrobial discs: 

The choice of antimicrobials to be included in difficulties in obtaining 

discs and storing them correctly or when the other conditions required 

for the Kirby-Bauer technique cannot be met. One way laboratories in 

developing countries performing the Stokes technique could change to 

a technique comparable to the WHO recommended Kirby-Bauer 

technique is to use highly stable RoscoDiagnostica antibiotic tablets 

(Neo-Sensitabs) instead of less stable paper discs. Rosco Neo-

Sensitabs susceptibility testing Neo-Sensitabs antimicrobial tablets are 

standardized according to the 2004 MIC-breakpoints recommended by 

the NCCLS. The tablets are 9 mm in diameter and colour -coded. The 

formulae  used to produce the tablets gives them a shelf life of about 4 

years and many Neo-Sensitabs can be stored at room temperature. The 

same principles and quality control as used in the modified Kirby-

Bauer method apply when using Neo- Sensitabs. An excellent 2004 

booklet User‟s Guide- Neo-Sensitabs Susceptibility Testing is 

available from RoscoDiagnostica. This describes the principles and 

how to perform susceptibility testing and exactly how to measure and 

interpret zone sizes. The cost and local availability of Neo- Sensitabs 

can be obtained from Rosco Diagnostica. Modified Kirby-Bauer 

susceptibility testing technique Control each new batch of agar by 

testing it with a control strain of E. faecalis (ATCC 29212 or 33186) 

and co-trimoxazole disc. The zone of inhibition should be 20 mm or 

more in diameter. Store the plates at 2–8 C in sealed plastic bags. 

They can be kept for up to 2 weeks. For use, dry the plates with their 
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lids slightly raised in a 35–37 C incubator for about 30 minutes. 

Fastidious organisms: Unmodified Mueller Hinton agar is not suitable 

for susceptibility testing H. influenzae, S. pneumoniae, N. 

gonorrhoeae. Isolates of these organisms should be sent to a specialist 

microbiology laboratory for testing. Alternatively, the addition of 

lyzed blood will enable such organisms to be tested. (Monica, 2006) 

2.6.5 Turbidity standard: 

Equivalent to McFarland 0.5 This is a barium sulphate standard 

against which the turbidity of the test and control inocula can be 

compared. When matched with the standard, the inocula should give 

confluent or almost confluent growth. Shake the standard immediately 

before use.Resistant: A pathogen reported as „resistant‟ implies that 

the infection it has caused will not respond to treatment with the drug 

to which it is resistant irrespective of dose or site of infection. 

Intermediate: A pathogen reported as intermediately susceptible 

suggests that the infection it has caused is likely to respond to 

treatment when the drug is used in larger doses than normal or when 

the drug is concentrated at the site of infection, e.g. in the urinary 

tract. Consideration should be given to using other drugs that may 

provide more optimal therapy. Susceptible: A pathogen reported as 

susceptible suggests that the infection it has caused is likely to 

respond to treatment when the drug to which it is susceptible is used 

in normal recommended doses and administered by an appropriate 

route. (Monica, 2006) 
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2.6.6 Etest :  

Confirmation of unusual resistance profiles can be performed using 

the Etest method. Etest is a quantitative technique for the 

determination of minimum inhibitory concentration (MIC) of 

antimicrobial agents against microorganisms and detection of 

resistance mechanisms. It comprises a predefined gradient of 

antibiotic concentration for a specific antibiotic on a plastic strip. 

When the Etest strip is applied onto an inoculated agar surface, eg 

Mueller Hinton, the gradient of antimicrobial agent is transferred 

immediately to the medium. After overnight incubation or longer, a 

symmetrical inhibition elipse (elliptical shaped zone) centred along 

the strip is formed. The MIC is read directly from the scale in 

micrograms per millilitre (μg/ml) at the point where the inhibition 

elipse edge intersects the strip.(Monica, 2006) 

2.6.7 Nitrocefintest  :   

To detect beta-lactamase enzymes The nitrocefin biochemical test is a 

sensitive technique for detecting beta-lactamase producing strains of 

N. gonorrhoeae, H. influenzaeand M. catarrhalis. Nitrocefin is a 

chromogenic cephalosporin which changes from yellow to red when 

its beta-lactam ring is hydrolyzed by betalactamase. Although the test 

can be performed using a nitrocefin solution, nitrocefin is very 

expensive, light-sensitive, and not easily obtained. Most laboratories 

find it more convenient to use a commercially available nitrocefin test 

such as the Oxoidbetalactamase (nitrocefin) Touch Stick, code 

number BR0066A. Each pack contains 100 sticks. When stored frozen 
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(below –10 C) the sticks have a shelflife of about 1 year. The test is 

performed by touching a colony of the test organism with a stick and 

when the organism is beta-lactamase producing, the end of the stick 

turns pink-red within 15 minutes Acidimetric test to detect beta-

lactamase producing strains of N. gonorrhoeae and H. influenza When 

it is not possible to obtain the products to perform a nitrocefin test, a 

simple.(Monica,2006). 

2.6.8 Acidimetric test  :   

Can be used to detect beta-lactamase producing strains of N. 

gonorrhoeaeand H. influenzae. The test is not sufficiently sensitive to 

detect beta-lactamases producing strains of M. catarrhalis. The 

acidimetric test is based on detecting a change in colour of the 

indicator bromocresol purple from purple to yellow due to penicilloic 

acid produced from the breakdown of penicillin (used in the test) by 

betalactamase.(Monica,2006) 

2.7 Common GI Infection 

Here are a few types of GI infections that you may have heard about: 

Salmonella bacteria lead to between 1 and 5 million cases of diarrheal 

illness in the United States each year. These bacteria, a major cause of 

food poisoning, are frequently found in raw chicken or eggs. 

Shigella bacteria are highly contagious and spread easily from person 

to person. They attack the intestinal wall and may cause ulcers that 

bleed. Shigella infections account for more than 160million cases of 

diarrhea around the world each year. (J. Fernando DelRosario,2015) 
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E. coli bacteria are found in the bowel movements of people and 

animals. Some strains of the bacteria secrete a toxin that can be life-

threatening for little kids and older people. Others can cause traveler's 

diarrhea, a milder infection. E. coli infections spread through direct 

person-to-person contact or contaminated water or food, such as 

undercooked beef or unwashed fruit that came in to contact with 

animal manure.(J. Fernando Del Rosario,2015) 

The Giardia parasite, which spreads easily through contaminated 

water and human contact, is another common cause of diarrheal 

infections in the United States. This parasite can spread in water parks 

and pools because it is resistant to chlorine treatment. Bathing in and 

drinking water from contaminated streams or lakes can lead to an 

infection and chronic diarrhea. Infants in childcare settings can 

become infected with Giardia and bring the parasite home, causing 

diarrhea in family members.(J. Fernando Del Rosario, 2015) 

Another parasite, Cryptosporidium, is a common culprit behind 

diarrhea epidemics in childcare centers and other public places. 

Cryptosporidium often causes watery diarrhea that can last for 2 

weeks or more. (J.Fernando Del Rosario, 2015 ) 

2.8 Signs and Symptom: 

Usually GI infections cause abdominal cramping followed by 

diarrhea. A person might also have: 

A fever. 

Loss of appetite. 

Nausea. 
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Vomiting. 

Weight loss 

Dehydration. 

Mucus or blood in the stool. 

These symptoms typically last for a few days or longer. Symptoms 

that last for more than 2 weeks, however, are a sign of chronic 

diarrhea. Call your doctor if you think that you have chronic diarrhea 

or if you see blood in your stool.(J. Fernando DelRosario,2015 ) 

2.9 Will Symptoms Appear: 

The incubation period for a gastrointestinal infection depends on the 

particular germ causing it. For example, the Shigella incubation period 

is usually 2 to 4 days, but the period for viral infections ranges from 4 

to 48 hours.  

Parasitic infections generally have longer incubation periods; for 

instance, in a Giardia infection, symptoms can take from 1 to 4 weeks 

to appear. Then, depending on the type of germ and the person‟s 

overall health, a diarrheal infection can last for a few days or a few 

weeks. (J. Fernando Del Rosario, 2015) 

2.10 GI Infections Contagious: 

Diarrheal infections are highly contagious. They can spread from 

person to person via dirty hands, contaminated food or water, and 

some pets. Most cases are contagious for as long as a person has 

diarrhea, but some infections can be contagious for even longer.(J. 

Fernando Del Rosario, 2015) 
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Escherichia coli, often called E. coli, is the leading cause of travelers‟ 

diarrhea and a major cause of diarrheal disease in the developing 

world, especially among children. People usually contract E. coli 

through ingestion of water contaminated with human or animal feces. 

Escherichia coli O157:H7 

Escherichia coli O157:H7 is a Shiga toxin-producing form of E. 

coli bacteria, which causes gastrointestinal infections with symptoms 

including bloody diarrhea and vomiting. Though it usually resolves 

after a few days, it can sometimes (5-10%4 of infections) lead to 

hemolytic uremic syndrome (HUS), which can result in kidney failure 

if untreated.(Robert V. Tauxe and Nathan M. Thiel man ,2001) 

Adenovirus can cause diarrhea, fever, conjunctivitis, bladder 

infections and rashes, but the most common symptom is respiratory 

illness. After rotavirus, it is the most common cause of pediatric 

diarrhea.(Robert V. Tauxe and Nathan M.Thielman,2001). 

Rotavirus is the most frequent cause of diarrhea in young children and 

infants and it is responsible for the most severe cases. There is a 

vaccine for rotavirus, but globally it causes more than ½ million 

deaths per year in children less than five years old.6 Most of these 

arein emerging countries.(Robert V. Tauxe and Nathan 

M.Thielman,2001). 

Salmonella and Shigella are food-borne GI illnesses. Salmonella is 

common and is found in raw meats, poultry, seafood and eggs, as well 

as milk and dairy products. Acute symptoms include nausea, 

vomiting, abdominal cramps, diarrhea, fever, and headache. Shigellais 



17 
 

frequently found in water polluted with human feces. Symptoms of 

shigellosis (bacillary dysentery) include abdominal pain, cramps, 

diarrhea, fever, vomiting, and blood, pus, or mucus in stool.(Robert V. 

Tauxe and Nathan M.Thielman, 2001). 

 Staphylococcus aureusis the most common cause of food 

intoxication, characterized by abrupt/violent onset, severe nausea, 

cramps, vomiting, and diarrhea using lasting 1-2 days. This 

opportunistic pathogen can be found on humans (skin, infected cuts, 

noses and throats) and has been associated with a wide range of foods 

including meat and meat products, poultry and egg products, salads, 

bakery products, and dairy products.(Robert V. Tauxe and Nathan M. 

Thiel man, 2001) 

Yersinia enterocolitica, called Y.enterocolitica, is a relatively 

infrequent cause of diarrhea and abdominal pain. Infection is most 

often acquired by eating contaminated food, especially raw or 

undercooked pork products, as well as ice-cream and milk. Common 

symptoms are fever, abdominal pain, and diarrhea, which is often 

bloody.( Robert V. Tauxe and Nathan M. Thielman,2001). 

Bacillus cereus. Commonly found in soil, is a gram-positive 

endospore forming bacterium that can sometimes cause foodborne 

illness. B.cereus endospores can survive cooking and produce 

enterotoxins in food after it has been heated; illnesses often occur after 

eating rice and other prepared foods left at room temperature for too 

long. The signs and symptoms appear within a few hours of ingestion 

and include nausea, pain, and abdominal cramps. B. cereus produces 
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two toxins: one causing diarrhea, and the other causing vomiting. 

More severe signs and symptoms can some times develop. Diagnosis 

can be accomplished by isolating bacteria from stool samples or 

vomitus and uneaten infected food. Treatment involves rehydration 

and supportive therapy. Antibiotics are not typically needed, as the 

illness is usually relatively mild and is due to toxin activity.(Robert V. 

Tauxe and Nathan M. Thielman, 2001). 

2.11 Diagnosis: 

When symptoms point to a possible gastrointestinal infection, 

diagnosis can be confirmed through laboratory tests used for culture or 

antigen detection from stool specimens. In certain cases (e.g. for E. 

coli, Salmonella, C. difficile…), antibiotic susceptibility testing is used 

to determine microbial resistance to antibiotic therapy, if appropriate. 

Particularly in hospital settings, rapid diagnosis provides important 

information for implementing infection control measures. To diagnose 

the cause of a diarrhea, it is helpful to consider where the context is a 

food-borne outbreak or “travelers‟ diarrhea”.( Robert V.Tauxe and 

Nathan M. Thielman, 2001) 

2.12 Normal flora of small intestine: 

Duodenum is adjacent to stomach and hence it is slightly acidic in 

nature. Therefore microorganisms in duodenum is similar to that of 

stomach. Mainly Lactobacillus and Enterococcus are found in 

duodenum. 

From duodenum ileum, intestine become less acidic and hence 

number of microorganism increases. 
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In jejunum Enterococci, lactobacillus, Diphtheroid and Candida 

albicans are found. 

In Ileum microorganism begins to resemble to that of large intestine. 

Mainly obligate anaerobes such as Clostridium perfinges, Bacteroides 

and anaerobic E. coli are found. (GaurabKarki ,2018). 

2.12.1 Normal flora of large intestine: 

Large intestine is anaerobic in nature. It contains obligate anaerobes 

and facultative anaerobes. 

Clostridium perfingens, Bifidobacterium, Bacteroides, Streptococcus 

fecalis, E. coil. (GaurabKarki, 2018). 
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Material and Methods 
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3. Material and Method: 

3.1 Study design 

This was prospective and descriptive study. 

3.2 Study Area 

The study was conducted in medical and aromatic plant institute, 

national center for research in Khartoum 

3.3 Study duration: 

The study was carried out from Feb to Aug 2018 

3.4 Study population 

Bacterial American Type Culture Collection ATCC of E. coli, B. 

cerus, S. typhi, Y.enterocolitica. 

3.5 Sample size 

The study included E. coli, B. cerus, S. typhi, Y.enterocolitica 

bacterial American Type Culture Collection ATCC from 

gastrointestinal tract infection. 

3.6 Sample collection: 

3.6.1 Collection of flax seeds 

The flax seeds were purchased from market. they were identified and 

authenticated by medical and aromatic plants institute, national center 

for research in Khartoum. 

3.6.2 Preparation of the crude extract: 

Approximately 1 kg ground seeds were soaked in the aqueous-

methanol(30:70 v/v) at room temperature for 3 days with occasional 

shaking. It was filtered through a double layered muslin cloth and 

subsequently through a filter paper. The residue was re-soaked in the 
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fresh solvent and the process was repeated twice to get maximum 

yield of crude extract from the plant material. The combined filtrate 

was concentrated in a rotary evaporator at 40 1C under reduced 

pressure (760 mmHg)to a thick, semi-solid mass, labeled as the crude 

extract of Flaxseed, with approximated yield of 8% and was stored at 

20 1C until used (Ghayur and Gilani,2005). 

3.6.3 Bacterial microorganisms: 

Bacillus Cerues ATCC 14579 (Gram + ve bacteria). 

Escherichia coli ATCC 25922 (Gram –ve bacteria). 

Salmonella typhi ATCC(Gram –ve bacteria). 

Yersinia Entercolitica ATCC(Gram –ve bacteria). 

3.6.4 Preparation of bacterial suspensions: 

One ml aliquots of a 24 hours broth culture of the test organisms were 

aseptically distributed onto nutrient agar slopes and incubated at 37º C 

for 24 hours. The bacterial growth was harvested and washed off 

with100 ml sterile normal saline, to produce a suspension containing 

about108- 109 C.F.U/ ml. The suspension was stored in the 

refrigerator at 4°C till used. The average number of viable organisms 

per ml of the stock suspension was determined by means of the 

surface viable counting technique. Serial dilutions of the stock 

suspension were made in sterile normal saline solution and 0.02 ml 

volumes of the appropriate dilution were transferred by micro pipette 

onto the surface of dried nutrient agar plates. The plates were allowed 

to stand for two hours at room temperature for the drops to dry and 

then incubated at 37 °C for24 hours. After incubation, the number of 



22 
 

developed colonies in each drop was counted. The average number of 

colonies per drop (0.02 ml)was multiplied by 50 and by the dilution 

factor to give the viable count of the stock suspension, expressed as 

the number of colony forming units per ml suspension. Each time a 

fresh stock suspension was prepared. All the above experimental 

conditions were maintained constant so that suspensions with very 

close viable counts would be obtained. 

3.6.5 Testing of antibacterial susceptibility 

3.6.5.1 Disc diffusion method: 

The paper disc diffusion method was used to screen the antibacterial 

activity of plant extracts and performed by using Mueller Hinton 

agar(MHA). The experiment was carried out according to the National 

Committee for Clinical Laboratory Standards Guidelines 

(NCCLS,1999). Bacterial suspension was diluted with sterile 

physiological solution to 108cfu/ ml (turbidity = McFarland standard 

0.5). One hundred microliters of bacterial suspension were swabbed 

uniformly on surface of MHA and the inoculum was allowed to dry 

for 5 minutes. Sterilized filter paper discs (What man No.2 mm in 

diameter) were placed on the surface of the MHA and soaked with 20 

μl of a solution of each plant extracts. The inoculated plates were 

incubated at 37 °C for 24h in the inverted position. The diameters 

(mm) of the inhibition zones were measured. The antibacterial activity 

results were expressed in term of the diameter of zone of inhibition 

and <9mm zone was considered as inactive; 9-12mm as partially 
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active; while13-18mm as active and 18mm as very active. (Sana 

Mukhtar and Ifra Ghori, 2012) 

The results were expressed in terms of the diameter of the inhibition 

zone:  

< 9 mm, inactive; 9-12 mm, partially active; 13-18 mm, active;  

>18 mm, very active.(Tania Mariade Almeida Alves, Andréia 

Fonseca, 2000) 

3.7 Data analysis: 

Data were analyzed using computerized program SPSS version 20, by 

chi - square T test.  
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4.Results 

The study was conducted during the period from Feb to Aug 2018.the 

present work studied the antibacterial activities of flax seeds extract 

against four stander bacteria from management laboratory.  

On the standard organisms (E. coli, salmonella typhi, yerasinia 

enterocolitica and B. cerus) shown the Affectivity of Flaxseed begin 

From 12.5% concentration on all spp. And this effectiveness increase 

when the concentration of Flaxseed increase. Table (4.1) 

Result of E. coli, yerasiniaen terocolitica, salmonella typhi, B.cerusto 

sensitivity of flax seeds extract by methanol show high in 

concentration 100% inhibition zone decrease gradually with 

concentration, result insignificant with p.value. Table (4.1)  

 Result of E. coli, yerasinia enterocolitica, salmonella typhi, B.cerus 

to sensitivity of flax seeds extract by methanol show high in 

concentration 50% inhibition zone decrease gradually with 

concentration, result insignificant with p.value. Table (4.1)  

Result of E.coli, Y.enterocolitica, salmonella typhoon, B.Cerus to 

sensitivity of flax seeds extract by methanol show high in 

concentration 25% inhibition zone decrease gradually with 

concentration ,result insignificant with p. value. Table (4.1)  

Result of E. coli, yerasinia enterocolitica, salmonella typhi, B. cerusto 

sensitivity of flax seeds extract by methanol show high in 

concentration 12.5% inhibition zone decrease gradually with 

concentration, result insignificant with p. value. Table (4.1) 
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Comparison of the antimicrobial activity between flax seeds extract 

and reference antibiotics against stander bacteria: 

Flax seeds extract, when compared with reference drugs against 

bacteria stander ,showed better antibacterial activity with 

Ampicillin(20mm) and Nalidxic acid (19mm) against E.coli, the 

chloramphenicol (12mm)the less effect against E.coli compare the 

flax seeds extract, result see insignificant with p. value 0.2. Table(4.2)  

Flax seeds extract, when compared with reference drugs against 

bacteria stander ,showed better antibacterial activity with Nalidxic 

acid (20mm) against yerasinia enterocolitica, the Ampicillin(16mm) 

and chloramphenicol (18mm) less effect against yerasinia 

enterocolitica compare the flax seeds extract, result see insignificant 

with p.value 0.2 Table(4.2) 

Flax seeds extract, when compared with reference drugs against 

bacteria stander ,showed better antibacterial activity with 

Ampicillin(15mm), chloramphenicol(21mm) and Nalidxic acid 

(18mm) against salmonella typhi, result see insignificant with p. value 

0.2.Table(4.2)  

flax seeds extract, when compared with reference drugs against 

bacteria stander ,showed better antibacterial activity with Ampicillin 

(18mm), chloramphenicol(16mm) and Nalidxic acid(18mm) against 

B.cereus, result see insignificant with p. value 0.2 Table(4.2)  
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Table (4.1): inhibition zone (mm) of organism with extraction 

E.coli 100 50 25 12.5 

Mean 17.2 8.3 6.7 5.8 

P. value 0.001 0.003 0.002 0.006 

B.cereus 100 50 25 12.5 

Mean 10.7 8.5 7.3 6.5 

P. value 0.001 0.001 0.002 0.002 

Y.enterocolitica 100 50 25 12.5 

Mean 19.0 16.7 7.5 6.7 

P.value 0.001 0.000 0.001 0.002 

S.typhi 100 50 25 12.5 

Mean 8.5 8.0 8.0 6.8 

P.value 0.001 0.005 0.001 0.001 
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Table (4.2): Comparison of sensitivity of the flax seed extraction 

and antibiotic against the organisms 

Bacteria strain 

Inhibition zone (mm) 

Extraction 

Antibiotic 

Ampicillin 
Nalidxic 

acid 
Chloramphenicol 

E.coli 18 mm 20 mm 19 mm 12 mm 

y.enterocolitica 20 mm 16 mm 20 mm 18 mm 

S.typhi 9 mm 15 mm 18 mm 21 mm 

B.cerus 11 mm 18 mm 18 mm 16 mm 

P. value 0.2 0.2 0.2 0.2 

 

The P.value  is insignificance less than 0.005 
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Figure (4.1):relationship between standerd bacteria and inhibition 

zone of extraction and some antibiotic. 
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5.1 Discussion  

 

The present study determined the antimicrobial activity of extracted 

flax seeds using disc diffusion method. the result showed that 

antimicrobial activities against all of bacteria including E. coli 

yerasinia enterocolitica, salmonella , typhi ,B.ceruswas highly 

effective on the bacteria with 100% inhibition at all concentrations, 

but was variation in the degree of antimicrobial activity on the 

bacteria species increased when the concentration increased. 

Result of E. coli, yerasinia enterocolitica, salmonella typhi, B.cerusto 

sensitivity of flax seeds extract by methanol show high in 

concentration 100% inhibition zone decrease gradually with 

concentration. 

The result showed the antimicrobial activity against the 

Y.enterocolitica (20mm), E.coli(18mm), S.typhi(9mm), B.cerus 

(11mm), was highly effective on the bacteria with 100% inhibition at 

all concentration of flax seeds extract. 

The antimicrobial activity of flax seeds against the Y.enterocolitica 

(17mm), E.coli(9mm), S.typhi (9mm), B.cerus (9mm) was different 

effective in the inhibition zone on the some concentration 50% ,the 

result see insignificant in methanol extraction with p.value  

The antimicrobial activity of flax seeds against the 

Y.enterocolitica(8mm), E.coli(7mm), S.typhi(8mm), B.cerus(8mm) was 

different effective in the inhibition zone on the some concentration 

25%, the result see insignificant in methanol extraction with p. value  
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The antimicrobial activity of flax seeds ,began from minimum 

concentration 12.5% Low inhibit in some bacteria (Y.enterocolitica 

(7mm), E.coli (6mm), S.typhi (7mm), B.cerus (6mm) was different 

effective in the inhibition zone on the concentration 12.5%, but the 

variation in the degree of antimicrobial activity on the bacteria 

organism which the inhibition zone of flax seeds against bacterial 

organism increased when the concentration increased. 

Flax seeds extract, when compared with reference drugs against 

bacteria stander ,showed better antibacterial activity with Ampicillin 

(20mm) and Nalidxic acid(19mm) against E.coli, the 

chloramphenicol(12mm) the less effect against E.coli compare the 

flax seeds extraction, the result see insignificant in methanol 

extraction with p.value 0.2. 

Flax seeds extract, when compared with reference drugs against 

bacteria stander ,showed better antibacterial activity withNalidxic 

acid(20mm) against yerasinia enterocolitica, the Ampicillin (16mm) 

and chloramphenicol(18mm) less effect against yerasinia 

enterocolitica compare the flax seeds extract, the result see 

insignificant in methanol extraction with p. value 0.2.  

Flax seeds extract, when compared with reference drugs against 

bacteria stander ,showed better antibacterial activity with Ampicillin 

(15mm), chloramphenicol(21mm) and Nalidxic acid(18mm) against 

salmonella typhi, the result see insignificant in methanol extraction 

with p. value 0.2.  
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Flax seeds extract, when compared with reference drugs against 

bacteria stander ,showed better antibacterial activity with 

Ampicillin(18mm), chloramphenicol(16mm) and Nalidxic acid 

(18mm) against B.cereus, , the result see insignificant in methanol 

extraction with p. value 0.2.  
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5.2 Conclusion 

Flax seed had antibacterial activity, but with varying degree of 

effectiveness against bacterial E. coli, B.cereus, Y. enterocolitica and 

S.typhi. 

Depth studies of active ingredient of flax seed to determine the active 

compound response to antibacterial activity  
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5.3 Recommendation 

The is good source of environmentally and ecologically safe 

antibacterial and could be used for commercialization with appropriate 

dosage. 

The resistance strain of bacteria should be put in more investigation 

and the resistance gene should be detected. 

This work should be put in to more investigation for future practice in 

the field of pharmacology, phytochemistry, botany and other 

biological field for drugs discovery. 

  



34 
 

 

 

 

 

 

 

 

 

 

 

 

Chapter Six 

References and Appendix 



34 

References 

 

Charles Bollmann ,(2015) the flaxseeds give you diarrhea, flax seeds 

anti-inflamatory, common infection. 

Elaine Magee, (2009) is the author of numerous books on nutrition 

and health. Her opinions and conclusion are her own. 

Gaurab Karki, (2018) normal flora of Gastrointestinal tract ,Online 

Biology. 

GhayurandGilani, (2005) preparation of the crude extract, Journal of 

Ethnopharacology,160:61-68 

Harith jabbar fahad AL-mathkhury,Ahmed saad AL Dhamin and 

khamael LutfAL-Taie, (2016) Antibacterial and Antibiofilm activity 

of flaxseed oil, Iragi journal of science, ,Vol-57,NO.2B,PP:1086-1095 

Jose Fernando del Rosario, (2015) Gastrointestinal Infections and 

Diarrhea, 

Lisa Drayer, (2018) fiber from flaxseed can keep us satisfied and full 

without contributing any calories.”Foods that can suppress appetite , 

aid weight loos 

Monica Chees brough,(2006) District Laboratory Practice inTropical 

Countries Part 2Second Edition. 

RobertV. Tauxe ,NathanM.Thielman, (2001)practice Guidelines for 

the management of infection Diarrhea. clinical infection diseases, 

volume32, Issue3,pages331-351 

Sana Mukhtar and Ifra Ghori,(2012) Antibacterial Activity Of 

Aqueous And Ethanolic Extracts Of Garlic,Cinnamon And Turmeric 



35 
 

Against Escherichia Coli Atcc 25922 And BacillusSubtilisDsm 3256. 

International Journal of Applied Biology and Pharmaceutical 

Technology, ,3(2):131-136. 

Tânia Maria de Almeida Alves, Andréia Fonseca Silva, Mitzi 

Brandão ,(2000)Biological Screening of Brazilian Medicinal Plants. 

Mem. Inst. OswaldoCruz ,Vol.,95(3): 367-373. 

Warrenlevinson,(2014)GastrointestinalTractInfection,chapter73,Revi

ewofmedical microbiology and immunology,14e, 600(75). 

Wayne, Pensilvania, (1999) National Committee for Clinical 

Laboratory Standards (NCCLS). Performance standards for 

antimicrobial susceptibility testing; ninth infor-national supplement., 

M100-S9, Vol.19. 

Yalcinco skunerand ErsanKarababa ,(2007) some physical 

properties of flaxseed(Linumusitatissimum L.), Journal of Food 

Engineering 78(3):10. 

 

 

 

 

 

 

 

 


