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A much discussed and worrisome topic today is growing ratio of eating disorders among people especially youth. Eating 

disorders are characteristic behavioral disorders which present persistent disturbances in eating behavior with body 

weight, body image and body shape continuously preoccupying an individual's mind. These behavioral disorders affect a 

person's social life along with affecting physical and psychological health. Excessive food intake, compulsive strenuous 

exercise, food restriction, starvation, use of laxatives, vomiting immediately after eating, binging and purging are some 

behaviors which depict the presence of an eating disorder. Collectively, up to 5% population, mostly adolescents and young 

adults suffer from eating disorders. Usually both male and female of any age and ethnicity are at equal risk of having an eating 

disorder but generally women suffer more as compared to men. Of eating disorders, anorexia and bulimia nervosa are 

common among females but can also occur in males. Psychiatric problems also occur hand in hand with eating disorders 

such as disproportionate mood swings, OCD, anxiety and panic attacks and different drugs abuse. Treatment of eating 

disorders involves treating psychological as well as physical complications along with addressing malnutrition, GERD and 

other gastrointestinal problems. Out of other eating disorders bulimia nervosa has shown increasing trends among youth. 

Binge eating or Bulimia nervosa is eating larger quantity of foods in shorter time span. A binge eater �rstly binges on food, 

feels ashamed of his/her action and weight, purges secretly and also feels guilty for eating too much. While binging is done 

with consuming large quantity of food or �lling up to the throat within short time, associated discomfort, nausea and 

vomiting source the purging phase. Occurrence of bulimia nervosa among young females and adolescents is high but 

statistics also indicate increasing ratios in young adolescent males. Although bulimia is common among youth, it can affect 

individuals of all ages and gender having low, normal or high weight. Adolescents and young adults suffering from bulimia 

nervosa are often those who are mentally preoccupied with weight issues, fear to gain weight, have a dreadful urge to lose 

weight, are super conscious and discontented with their body image, size and shape. An emblematic case of an individual 

with bulimia nervosa is often an adolescent to young adult female or male having an enthusiastic, goal oriented, 

perfectionist, and diligent, introverted and stubborn personality. Such individuals are also awful self-critics and tend to have 

low self-esteem based on body image distortion. Regardless of the physical parameters, binging on large quantities of food 

and then purging them out gives the person a sense of satisfaction by eating the desired type of food in hefty amounts along 

with a sense of control and relief by throwing up or excreting it out as an attempt to maintain weight. Generally, the affected 

individuals do this to eat whatever they want while maintaining or losing weight upon wish. This mechanism also relieves 

stress, anxiety and reduces negative moods for them, keeping them calm and composed by giving the person a sense of 

control in at least one aspect of his/her life, which largely explains reason for the increased ratios of bulimia among youth who 

are constantly subjected to body shaming, peer pressure, fear of being left out, sky rocketing pressure from social media to 

be and look perfect and to be up to the mark with the societal beauty standards.
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Gastroesophageal Reux Disease (GERD)

Gastroesophageal re�ux disease (GERD) is a chronic disease usually caused by the re�ux of acidic gastric and duodenal contents 
into the distal esophagus. Major symptoms of GERD are acidity, heartburn, acid regurgitation, and chest pain. It is a digestive 
disease with the direct medical costs estimated around 9.3 billion dollars annually, and with the symptoms portending a low quality 
of life. The most common and known phenotype of GERD is Re�ux esophagitis (RE). Many countries has a high prevalence of GERD, 
Especially in USA, about 44% of Americans suffer from GERD symptoms at least once monthly, 17% once weekly, and 7% once daily. 
Traditionally, GERD is less common in Asians. The overall prevalence of RE in Japanese adults is about 16%. Aging causes various 
physiologic changes in GIT that may increase the risk of developing complications such as GERD. Age-related changes in the 
physiology of the esophagus can be divided into two categories: motility and sensory. In general, changes in esophageal motility are 
mild and tend to be quiet in an older patient. It is possible that both the motility and nerve changes observed in the esophagus of 
older patients, combined with lower comorbidities and medication use, lead to a higher risk of esophageal mucosa to re�ux and 
cause in�ammation and development of GERD-related problems. Previously, it was thought that gastric acid release decreased 
with age, but further research revealed that the underlying mechanism may have been Helicobacter pylori infection that eventually 
developed atrophic gastritis. As the prevalence of Helicobacter pylori infection has decreased over the last 3-4 decades, more 
recent studies have shown that gastric acid secretion is maintained normally in more than 80% of elderly subjects. Comorbidity and 
commonly used drugs can reduce esophageal sphincter tone, esophageal clearance mechanisms, and saliva production.

A low-fat diet likely contributes to a more favorable stomach distribution. Male gender, civil servant, smoking, strong tea, alcohol 
consumption, meat diet and body mass index (BMI) are risk factors associated with GERD. In many countries, dietary fat, 
cholesterol, saturated fatty acid (SFA), dietary �ber, and other nutrients are associated with GERD. An epidemiological study 
showed a link between high fat intake and GERD. Also, dietary �ber, particularly cereal �ber, has been found to reduce the risk of 
adenocarcinoma of the esophagus and stomach, of which GERD is a well-known risk factor. The mechanism may be that dietary 
�ber reduces the intake of gastric nitrites, which is thought to promote re�ux by relaxing the lower esophageal sphincter (LES). A 
high-�ber diet has played a protective role in GERD. However, dietary �ber reduced the number of gastroesophageal re�uxes, but 
increased their duration, and had no signi�cant effect on gastric emptying and gastric acid secretion. Diet plays an important role in 
controlling acid re�ux symptoms and is the �rst line of treatment used for people with GERD. Foods high in �ber make you feel full, 
so you're less likely to overeat, which can contribute to heartburn. So get healthy �ber from these foods, such as whole grains like 
oatmeal, couscous, and brown rice, root vegetables like sweet potatoes, carrots, and beets, and green vegetables like asparagus, 
broccoli, and green beans. Lemon juice is generally considered very acidic, but a small amount of lemon juice mixed with warm 
water and honey has an alkalizing effect, neutralizing stomach acid. In addition, honey has natural antioxidants that protect the 
health of cells. On the other hand, Ginger is another top digestive aid due to its medicinal properties. It is alkaline in nature and anti-
in�ammatory, which eases irritation in the digestive tract. Try sipping ginger tea whenever you feel heartburn. The goal is to create a 
diet based on a healthy variety of foods, including fruits and vegetables, lean protein sources, complex carbohydrates, and healthy 
fats. If you suspect that food may be triggering or worsening your GERD symptoms, try keeping a daily, weekly diary.
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Pre-History and History of Legumes to 1900

Legumes are thought to be one of the earliest human-domesticated plants. We know from Bible that Lentils were also the 

ingredient of the cultivation and food of ancient Egypt. In Turkey, fossilized seeds of pea, lentils and other leguminous plants 

have been discovered from the �re places of Neolithic age, approximately 7000 to 8000 years B. C. ago. The human 

population inhabiting around the lakes during 4000-5000 B.C. in Switzerland, grew peas and a dwarf �eld bean. Farmers in 

China started to cultivate soy bean during 2000-3000 B.C. These crops were introduced and then started to cultivate in 

America and Asia nearly 3,000 years ago.

For soil improvement Romans used used legumes in pastures dating 37 B. C. [1]. In Finland, pea cultivation has been 

documented since the 17th century it was common in the southwest, where soils contained enough clay and arable �elds 

were available, and spread slowly throughout the country [2]. In Sub-Saharan Africa regarding the trends in production, 

distribution, trade of legumes, the approximate used area for total harvesting of all the leguminous crops was 20 million ha in 

2006-2008, which is 28% of total area used for cultivating crops worldwide. From this area, 54% of the area was used for cow 

peas, 28% for dry beans and 18% for all other lentils. West and Central Africa produced estimated 2.6 million tons of cowpeas 

on 7.8 million ha  per annum in 1990s, which was about 69% of the global production and harvesting [3]. 

There is an estimated 10% of pulse contributions to protein intake and the top 16 developing countries out of 28, that are 

producing these crops, are from Sub-Saharan Africa. The top 5 countries in this list (Braudi, Rwanda, Uganda, Kenya, 

Comoros) are also in Sub-Saharan Africa. For the production of lentils in Sub- Saharan Africa, the area speci�ed for this 

purpose is 17% while it is 10% in rest of the world [4]. The land required for the cultivation of legumes is of poor quality, 

meaning that there are no strict criteria for land and can be grown easily on any type of land. On the other hand, cereals such 

as wheat, maize, rice, barley requires fertilized land, temperature and humidity-controlled conditions for proper growth and 

they are also very sensitive crops. Legumes can be grown in areas with scarcity of water and are resistant to tough weather 

and land conditions. Unfortunately, the pulses and legumes do not get investment, resources and the Governments in most 

of the countries do not pay much attention to these crops as they are mostly consumed as secondary food while cereals are 

mostly assumed as priority attention crop. Cereals are considered as food security crops and policies are devised for their 

growth and protection [5].

The proportions of cultivated legumes have great differences across the world. The cultivation of legumes uses 16% of total 

cultivated land globally and the soybean crop among these is the most important crop in America in terms of food choice, 

trade and �nancial impact. In Europe the area of grain legumes is about 4 million, in this area 8 million t legume seeds are 
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produced. Pea is the dominant legume seed in Europe, which is cultivated on about 1 million ha [6]. Regular consumption o 

legumes are highly recommended due to their nutritional value among the food stuffs. In Middle Ages, they were one of the 

most important sources of energy (starch) and protein in the human diet. But now legumes have been replaced by potatoes, 

food of animal origin or cereals by their role [7]. However, attitudes towards legumes have been improving for some time now, 

and they are no longer consistently viewed as old-fashioned. The reasons for this are health bene�ts of legumes are being 

increasingly recognized and acknowledged [8].
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A R T I C L E I N F O A B S T R A C T

Autism is a diversi�ed group of neurological disorders having unknown cause which are 

interpreted entirely based on behavioral examination. During the last two decades, the 

frequency and prevalence rate of autism spectrum disorder (ASD) have risen. The elevated level 

of oxidative stress and reduced antioxidant potential has been associated with this disorder. 

Further in autism, the genetic as well as environmental determinants may escalate 

susceptibility to oxidative stress. Elevated oxidative stress in ASD give rise to the development 

of this disorder regarding both clinical manifestations and pathological process. Autism 

manifests the characteristics like changes in complicated human behaviors which includes 

social interaction, communication and stereotypies. In addition, children suffering from autism 

may not be able to cope anxiety and behave unreasonably even to otherwise benign stimulators. 

It is proposed by growing evidence that epigenetic mechanisms play a role in the etiology of 

autism. To detect epigenetic biomarkers for ASD, numerous studies have endeavored until now. 

Children having autism spectrum disorder (ASD) usually show remarkable behavioral di�culties 

in combination with dysfunction in social relationship.

Review Article

Phytochemicals And Nutraceuticals as A Promising Drug Candidate in Autism 
Spectrum Disorder 
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Autism paves a spectrum of neurodevelopmental diseases 

which start in the initial childhood and have potential to 

remain till adolescence and adulthood. According to 

Diagnostic and Statistical Manual of Mental Disorders 

(DSM-5), people suffering from Autism spectrum disorder 

(ASD) have compromised social skills, impediments in 

speech and communication and repetitive behaviors at 

some level [1]. ASD is a framework applied to demonstrate 

individuals having particular integration of deterioration in 

social interaction, speech and obsessive behaviors, 

immensely con�ned concerns and/or neurological 

behaviors occurring at initial stages of life [2]. The loss in 

t wo  m a j o r  d o m a i n s ,  � rs t ,  co n s t ra i n t s  i n  s o c i a l 

relationships, communication and stereotyped, constant 

patterns of behaviors are the characteristics of autism 

which is a common neuropsychiatric problem [3]. Autism is 

a highly inherited and diversi�ed group of neurological 

development phenotype identi�ed in greater than 1% of 

children [4]. The prevalence of autism is fairly less than 1% 

globally but in high-earning countries, estimates are 

greater [2].1 in 59 children (almost 1.7%) has been reported 

its prevalence in Unites States of America (USA) [5]. It is a 

growth phase classi�ed by compromised social 

interaction, speech and repetitive behavior affecting 1 in 59 

children. By 2020, ASD is predicted to affect 1 in almost 

forty (40) children [6]. Autism is complex neurological 

development impairment and the symptoms vary from 

absence of social relations and loss of communication to 
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in�exible, stereotypic and repetitive behaviors. This 

disorder has also been linked with comorbidities like, 

epilepsy, aggression, loss in sensory processing, anxiety 

and also with Attention-de�cit/hyperactivity disorder 

(ADHD) [7]. Pre-natal stress has also been related with 

greater risk to develop autism in the child.6 Elevated levels 

of oxidative stress and reduced levels of antioxidant like 

glutathione peroxidase, catalase and superoxide 

d i s m u t a s e  t h e r e b y  i n c r e a s i n g  i n � a m m a t i o n , 

malfunctioning of immune system and mitochondria 

leading cause of ASD [8]. Adults suffering from post-

traumatic stress disorder (PTSD) face complicated 

retarding impulses and has been linked to Autism in 

children [9]. Autism can be diagnosed at the juvenile age of 

eighteen (18) months, so it is recommended that typical 

inspection of ASD at the age of 18-24 months with 

proceeding developmental surveillance in the primary care 

to be intervened [10].

contributors to the pathological process of autism [7]. 

Alterations in the sequence of DNA is DNA methylation 

which is linked to autism causation [11]. In ASD, the 

prevalence range of gastrointestinal complications is nine 

percent (9%) to seventy percent (70%) and it correlates 

with attitudes and behaviors compatible with the autistic 

endophenotype suggesting that these might be 

considered the main complications related with autism.  A 

robust link of gut to brain cross-communication takes 

place due to gut dysbiosis which is responsible for 

abundant amount of propanoic acid (PPA) production, a 

short-chain fatty acid (SCFA), by impaired intestinal 

micro�ora in patients with autism. This aggravates 

impairment in neurochemical, mitochondrial as well as 

behavioral function taking place in autism [7].

Pathophysiology: In autism spectrum disorder (ASD), 

imbalance in the pathway of PI3K/Akt/mTOR has become 

the center of attention identify a curative role for tau 

depletion in down regulating this pathway and ameliorating 

the symptoms related with autism [10]. The distinct 

immune cells, mast cells, are provoked by stress and 

environmental stimuli that might then provoke microglia 

resulting in aberrant synaptic pruning as well as 

malfunctioning of neural connection.  The “fear threshold” 

in the amygdala might be changed by this process and 

prompt a heightened “�ght or �ight” response. The 

integration of environmental stimuli together with 

corticotropin releasing hormone (CRH) which is secreted 

under the condition of stress, might be the main 

Figure 1: Different environmental predisposing factors which 

could be important for development of ASD by in�uencing genetic 

marks

Figure 1: In Autism, the mechanism of oxidative stress 

It is considered that autism appear during the course of 

initial cortical development. But, the de�nite stages of 

development and related molecular system which prime 

disease tendency are evasive.  studied Schafer et al.,

subject-acquired induced pluripotent stem cells (iPSCs) 

during the recapitulation of cortical development in order 

to �gure out initial neurodevelopmental modi�cations in 

ASD with macrocephaly. ASD-related alterations in the 

growth pattern of initial development of neuron, which 

involved temporal downregulation of certain gene systems 

and structural growth escalation were revealed by our 

study. It is indicated by changed chromatin accessibility 

that observed alterations return back to a pathologically 

central phase in (NSC's). Concerted disproportionately 

represented network components in neural stem cells of 

control group was adequate to provoke autism-like 

properties, and bypassing the neural stem cells (NSC's) 

stage through direct conversion of autism induced 
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pluripotent stem cells (iPSCs) into induced neurons 

terminated autism-related phenotypes. It is recognized by 

our �ndings that heterochronic �uctuations of a gene 

network which organized initially in development, cause 

subsequent neurodevelopmental aberrations in autism 

[ 1 2 ] .  A u t i s m  i s  a  co m p l ex ,  d i ve rs i � e d  g ro u p  of 

neurodevelopmental  disorders occurring due to 

interaction between genes of environmental factors. ASD 

is closely linked with behavior alterations and loss of social 

interaction and communication. It has been suggested by 

existing research on pathophysiology that there is an 

association between severity of ASD symptoms and 

gastrointestinal problems. The intestinal permeability, 

mucosal  immune function might be affected by 

downregulation of gut micro �ora and intestinal 

in�ammation. It has also been suggested by several studies 

that dietary components (food allergens/toxins) and 

metabolic activity of the gut micro�ora role might be 

related with behavioural modi�cations in neurodevelop-

mental disorders including ASD [13]. Sleep related 

problems are very common in young children suffering 

from autism (ASD) and are related with evidence of 

aggressiveness, anxiety or depression and attention 

problems [14].The brain bases of autism (ASD) remain 

unknown despite its growing prevalence. It is indicated by 

aberrant levels of N-acetyl compounds, creatine + 

phosphocreatine, glutamate+glutamine or choline 

compounds computed by proton magnetic resonance 

s p e c t r o s c o p y  w h i c h  e n e r g e t i c  m e t a b o l i s m  o f 

mitochondria, glial or neuron density and/or in�ammation 

m ay  a d d  u p  to  n e u ro p at h o g e n e s i s  of  AS D.  T h e 

neuroanatomic distribution of these metabolites might 

assist analyze key theories of autism [14]. The gut 

micro�ora varies among typically developing (TD) and 

individuals with autism, although leaving it uncertain either 

the micro�ora contributes to symptoms besides from 

genetic risks. We transplanted gut micro�ora into disease 

free mice, taken from patients having autism or typically 

developing control group which showed that colonization 

of ASD gut �ora is adequate for the induction of distinctive 

autism related behaviors. The mice brains having 

colonization of autism gut �ora exhibit substitute grafting 

of autism-related genes. The particular species of bacteria 

as well as their metabolites take part in regulation of 

behaviors related to autism. It is anticipated by microbiome 

and metabolome pro�les of mice fostering the gut �ora of 

human. In fact, the treatment with metabolite of candidate 

microbe of an autism mouse model improved and regulated 

respectively behavioral abnormalities and excitability of 

neurons in the brain. We suggest that gut micro�ora, 

through formation of neuroactive metabolites, modulate 

the mice behaviors. This indicate that gut and brain 

relations add up the pathophysiology of autism spectrum 

disorder [15].

Natural Products to Combat Autism Spectrum Disorder - 

A Mechanistic Approach: Dietary phytochemicals, as a 

substitute neurotherapeutic moiety, are considered to be 

secure and bene�cial. By regulating signaling pathways like 

NF-κB, Nrf2, MAPK cascade or Sirtuin-FoxO cascade, these 

compounds give neuroprotection. In scienti�c literature, 

t h e r e  h a s  b e e n  c u r r e n t  e v i d e n c e  t h a t  d i e t a r y 

phytochemicals like curcumin, sulforaphane, naringenin 

and resveratrol regulate gut–brain debate responsible for 

behavioral, mitochondrial and biochemical malfunctioning 

and also cellular and behavioral sensory modi�cations. 

These dietary phytochemicals may be composed of novel 

brain-centered supply systems that control their 

constraints of reduced oral bioavailability and short half-

life resulting in elongated action. The work on the formation 

of brain-centered potential therapeutic agents for 

neurological disorders like autism is still insu�cient. In this 

chapter, we explore credible mechanisms and proof from 

scienti�c research studies as well as from our personal 

research for the usage of sulforaphane, resveratrol, 

naringenin and curcumin as neurotherapeutic agents for 

ASD [6].

Polyphenols:  To �ght against neurological (brain) 

disorders, dietary polyphenols are identi�ed as auspicious 

nutraceuticals. These are the distinctive compounds 

which have indicated to be very bene�cial to neutralize the 

neurodegeneration among other morbid conditions, 

oxidative stress, reduce in�ammation, helpful in the 

prevention as well as treatment of numerous chronic 

diseases. In order to prevent and treatment of neurological 

disorders, the ability of these dietary polyphenols has not 

only been linked with their potential to arrive up the brain 

which rely upon their chemical composition and 

interaction promptly with cells in brain, but also on their 

capacity to regulate the cross-talk among gut and brain, 

interfering with various branches of this axis [16]. In order 

to prevent from or treat psychological or neurological 

disorders, one or more cannabinoids and/or terpenes 

together with psilocybin and/or psilocin can be used [17]. 

The compositions cannabinoid is depicted including 

minimum one (1) particular quantity of cannabinoid, 

particular quantity of a primary terpene, non-cannabinoid 

minimum 5% in terms of weight, carrier, non-terpene, 

optionally minimum three (3) secondary terpenes, glycol 

<5% in terms of weight and water < 20% in terms of weight, 

where said non-terpene, non-cannabinoid carrier contains 

cellulose and terpenes to cannabinoids is about 0.1 to 

almost 1.0. In terms of weight-to-weight ratio in said 

composition.  Also depicted are the above compositions 

where said non-cannabinoid, non-terpene carrier contains 
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< 5% by weight cellulose and almost 0.05-1.0 is the terpenes 

to  c a n n a b i n o i d s  we i g h t-to -we i g h t  rat i o  i n  s a i d 

compositions, making terpene-enriched cannabinoid 

compositions with improved therapeutic effect compared 

with that of a composition consisting the similar quantities 

of cannabinoids and one half the amount of said primary 

terpene [18].

are bene�cial scaffolds which is implied by comparatively 

their hard con�guration. Flavonoids have broad spectrum 

in�uences on several biological marks as similar to 

steroids. The confront is to perceive the structural 

components of �avonoid in�uences on certain marks and 

formulation of agents which are particular for these marks 

[20]. Natural �avonoids such as quercetin and luteolin 

display strong anti-in�ammatory as well as anti-oxidant 

functions and restrict the secretion of in�ammatory 

mediators from human Mast Cells (MCs). Luteolin and its 

structurally related quercetin inhibit allergic in�ammation 

as well as the release of interleukin-6 and interleukin-8 (IL-

6), (IL-8), histamine, leukotrienes and TNF-alpha from 

cultured mast cells of humans. It is indicated by brain 

expression, microglia activation and also by elevated levels 

of IL-6 and TNF-alpha in plasma that there is a close link 

between autism spectrum disorders (ASDs) brain 

in�ammation [21].

 Naphthoquinones: To aggregate neuroactive compounds, 

fermentation is considered as a bene�cial procedure. The 

alterations in the quantities of neuroactive substances 

which are present in food are permitted by food processing. 

Food components may in�uence the production of 

neuroactive compounds by gut micro�ora. There is an 

association between probiotics,  prebiotics and  

psychological health of humans. Speci�c plants and 

microbes manufacture the neuroactive compounds 

through playing various roles, particularly as a stress 

response. In foods, the well-known neuroactive 

compounds are dopamine, serotonin, melatonin, 

norepinephrine, tyramine, histamine, tryptamine, 

kynurenic acid, kynurenine, gamma-aminobutyric acid 

(GABA) and β-phenylethylamine. A few of these compounds 

are present in fermented foods that may affect mood or 

behavior as well as on overall human health [22].

Alkaloids: The aromatic oils, terpenoids, naturally 

occurring in numerous plants and greater than 200 have 

been described. Phytol, pinene, linalool, limonene, 

myrcene, caryophyllene oxidate, nerolidol and β-

caryophyllene all are the examples of terpenoids. The 

regulator y bodies such as the Food and Extract 

Manufacturers Association and the United States Food and 

Drug Administration (FDA) recommend that these 

terpenoids are generally Recognized as Safe as food 

additives [19].

Flavonoids: here has been a revival of attraction in pseudo 

and plant-based �avonoids as regulator of (GABA ) A

receptor activity which affect restriction controlled by the 

main repressive neurotransmitter gama-amino butyric 

acid-A (GABA ) in the brain. The captivating domain A

comprise (i) �avonoids which in vitro studies exhibit 

subtype selectivity in recombinant receptor persistent 

with their behavior related impacts in vivo, (ii) by �avonoids, 

�umazenil-insensitive regulation of GABA  receptor action, A

(iii) by benzodiazepines the capacity of a few �avonoids to 

function as second-order regulators of �rst-order 

regulation and (iv) on GABA  receptor complexes, the A

recognition of the various active sites of �avonoids. In the 

unavailability of GABA, a growing and captivating domain is 

the triggering of GABA  receptors through �avonoids. For A

the formation of latest therapeutic agents, the �avonoids 

C O N C L U S I O N S

Autism is broad spectrum disorder associated with 

behavioral abnormalities and elevated stress and anxiety 

levels. Environmental pollutants, poor maternal diet, gut 

microbiome anomalies are major etiological factors of 

ASD. Diet comprising of bioactive components plays a 

pivotal role in combating neurological disorders as Autism 

and Alzheimer. Gut micro�ora is associated with good brain 

health so, neuroactive substances in foods possesses 

h e a l t h  b e n e � t s ;  t h e s e  s u b s t a n c e s  c a n  a l s o  b e 

manufactured by gut �ora that is very appealing subject to 

evaluate the relationship of gut micro�ora with brain 

health. 
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Figure 3 : Flow chart representing the major targets of 
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A R T I C L E I N F O A B S T R A C T

The complications in  pregnancy can happen due to diabetes and hypertension which may affect 

the mother or the fetus. Objective: To evaluate pregnancy in hypertensive and diabetic 

pregnant women to detect associated risk factors and complications. Methods:The research 

was a cross-sectional method of study, conducted over 4 months from December 2021 to March 

2022 in a private hospital in Gujranwala, Pakistan. A sample size of 50 was considered as per 

convenience. The data was analyzed using SPSS V20 software. The age of patients considered 

was  minimum 18 years to maximum 50 years . The scan was done using greyscale type 2D 

Mindary ultrasound equipment. A written consent form was also taken from patients. Results:  

The results showed that 15(30%)  patients were presented with diabetes mellitus, 32(64%) has 

hypertension and 3(6%) has both hypertension and diabetes mellitus. The complications 

included low lying placenta and placental abruption in 1(2%), polyhydramnios in 3(6%) and 

oligohydramnios in 1(2%). Microcephaly was found in 1(2%) and hydrocephalus was seen in 2(4%). 

Fetal abortion was found in 7(14%) and only 3(6%) have  chance of  having a fetus with 

abnormalities due to hypertension and diabetes whereas most of them have normal birth 

43(86%) with no complications. Conclusion: The majority of women with diabetes mellitus and  

hypertension can have a normal pregnancy and birth, but some may face di�culties such as 

intrauterine fetal mortality, fetal congenital abnormalities and defects and still birth.

The duration of pregnancy is 280 days, 40 weeks, or 9 

months. It is divided into three periods. The 1st period is the 

1st trimester which begins from the 1st week to 12 weeks in 

which the oogenesis is going on [1]. The 2nd period is the 

2nd trimester which begins from 13 to 26 weeks, and the 

last period is the 3rd trimester which begins from 27 till 

delivery [2]. Pregnancy is a critical duration for both 

m ot h e r  a n d  fet u s  d u e  to  s eve ra l  p ro b l e m s  a n d 

complications that may occur during this period [3]. These 

problems include diabetes mellitus, gestational diabetes, 

hypertension, and induced hypertension [4]. Hypertension 

is thought to complicate nearly 10% of all pregnancies 

around the world [5]. These problems lead to reverse 

outcomes even for mother and fetus such as abortions, 

malformations, preeclampsia, stillbirth and intrauterine 

fetal restrictions [6]. One of the most common central 

nervous system congenital malformations owing to 

hypertension and diabetes in pregnancy is congenital 

hydrocephalus [7,8]. Hypertension in pregnancy is de�ned 

as having a systolic blood pressure (BP) of 140 mmHg or 

higher and a diastolic blood pressure (BP) of 90 mmHg or 

higher on at least two occasions more than four hours apart 

when resting [9]. A systolic blood pressure of 160 mmHg or 

higher and diastolic blood pressure of 110 mmHg or higher 

reported on two separate occasions is considered severe 

hypertension [10]. Pregnancy induced hypertension are 

classi�ed into 4 categories: gestational hypertension, 

preeclampsia/eclampsia, chronic hypertension and 

preeclampsia superimposed on chronic hypertension [11]. 

In the United States, hypertension is the most prevalent 
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pregnancy problem, affecting 8-10% of  pregnancies [12]. 

The hypertensive disorders of pregnancy continue to be 

one of the leading causes of pregnancy-related maternal 

mortality, accounting for 7–12% of all pregnancy-related 

maternal fatalities each year in United States [13,14]. 

Diabetes is linked to an increased probability of maternal 

and newborn morbidity in pregnant women, [15] and it 

remains a substantial medical problem [16]. It raises the 

risk of delivery trauma, and cesarean section by increasing 

the prevalence of macrosomia [17]. Obesity, family history 

of diabetes, impulsive abortions, and previous pregnancies 

with gestational diabetes had a increased rate of 

gestational diabetes mellitus in current pregnancy [18]. In 

addition, gestational diabetic patients have increased risk 

o f  p e r i n a t a l  d e a t h ,  n e o n a t a l  h y p o g l y c e m i a , 

hyperbilirubinemia, gestational hypertension and pre-

eclampsia [19]. Perinatal outcomes, linked to inadequate 

glycemic management in mothers, have a 42.9 percent 

motility rate [20]. When it comes to assessing the fetus 

during pregnancy, ultrasound has become a necessary 

component [21]. It is a simple, non-invasive process that 

can be used to determine whether or not a woman is 

pregnant [22,23]. It was previously used to con�rm 

pregnancy in the �rst trimester, whether positive or 

negative, gestational age, and the number of children [24]. 

Ultrasound evaluates gender, number of gestational sacs, 

anticipated delivery date, amniotic �uid volume, placenta 

site and size and fetal anomalies [25]. This study was used 

to assess pregnancy in hypertensive and diabetic pregnant 

women, as well as the detection of hypertension and 

d i a b e t e s - r e l a t e d  c o m p l i c a t i o n s  l i k e  a b o r t i o n, 

polyhydramnios, oligohydramnios, placental site 

abnormalities and fetal malformations. The importance of 

ultrasound as an early diagnostic tool and prediction of 

hypertension and diabetes related problems in pregnancy 

will be highlighted in this study.

M E T H O D S

The research was a cross-sectional method of study, 

conducted over 4 months from December 2021 to March 

2022. A sample size of 50 was considered as per 

convenience. The age of patients for this study was 

minimum 18 years to maximum 50 years  who had 

undergone ultrasonography. This study was conducted in 

the department of radiology in a private hospital in 

Gujranwala, Pakistan. The scan was done using greyscale 

type 2D Mindary ultrasound equipment. A written consent 

form was also taken from patients. The data were analyzed 

using SPSS version 20.0.

R E S U L T S

Table 1 shows that the second group (25-40 years) with 

maximum frequency 39 (78%) of the sample as compared to 

the �rst group (under 25 years) with 8 (16%) of the sample 

and the third group (40 years and more) with minimum 

frequency 3 (6%) of the sample.

This study was conducted by dividing patients into three 

age groups, ranging from under 20 to above 43 years old. 

Table 2 shows that there is a higher incidence of 

hypertension 32 (64%), followed by 15 (30%) of diabetes 

mell itus and the least incidence of having both 

hypertension and diabetes mellitus that is only 3 (6%).  

Incidence of diabetes mellitus and hypertension

Hypertension

Diabetes Mellitus

Diabetes And Hypertension

Total

Table 2: Frequency distribution of incidence of diabetes mellitus 

and hypertension

Table 3 shows that there is a higher incidence of having 

normal placental site 48 (96%), but only 1 (2%) are presented 

with the low lying placenta and 1 (2%) with placental 

abruption.

Placental Site

Normal

Low Lying

Abruption

Total

Table 3: Frequency distribution of placental sites

Table 4 shows that normal amniotic �uid volume was found 

in 46 (92%), with polyhydramnios present in 3 (6%) and least 

were presented with oligohydramnios in 1 (2%). 

The Volume of Amniotic Fluid

Normal

Polyhydramnios

Oligohydramnios

Total

Table 4: Frequency distribution of volume of amniotic �uid

Table 5 shows that there is less chance of fetal abortion 7 

(14%) due to hypertension and diabetes whereas most have 

normal birth 43 (86%).

Incidence of Abortion

Yes

No

Total

Table 5: Frequency distribution of incidence of abortion
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Age Groups Frequency (%)

<25

25-40

>40

Total

8(16 %)

39(78%)

3(6%)

50(100%)

Table 1: Frequency distribution of age group

Frequency (%)

32 (64%)

15 (30%)

3 (6%)

50 (100.0%)

Frequency (%)

48 (96%)

1 (2%)

1 (2%)

50 (100%)

Frequency (%)

46 (92.0%)

3 (6.0%)

1 (2.0%)

50 (100.0%)

Frequency (%)

7 (14%)

43 (86.0%)

50 (100.0%)
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D I S C U S S I O N

This study was conducted using ultrasonography to 

analyze pregnancy in diabetic and hypertensive women in 

Gujranwala, Pakistan, by analyzing amniotic �uid volume, 

placenta site, abortions, and fetal malformations. A total of 

50 pregnant diabetic and hypertensive women were 

scanned to determine their pregnancy status from the 

perspective of the prior issues. The current study showed 

that 39 (78%) of the pregnant women affected by 

hypertension and diabetes mellitus are from 25-40 years of 

age while only 8 (16%) of female below 25 years of age and 3 

(6%) of female above 40 years were affected with diabetes 

and hypertension in the current study, it was proved that 

pregnant women in the adult age group most commonly 

affected with complications due to hypertension and 

diabetes. A previous study was done by Bener et al 2011 also 

mentioned that adult age pregnancy also affected by 

complications due to gestational diabetes [15]. Among 

these most of the women were affected by hypertension 

i.e.,  32 (64%), 15 (30%) had diabetes mellitus and only 3 (6%) 

of women are affected by both diabetes and hypertension. 

A previous study done by Mahmoud 2019 also found that 

m o st  of  t h e  p re g n a n t  wo m e n  we re  af fe c te d  by 

hypertension. It is also shown in this study that 48 (96%) of 

women with diabetes and hypertension have a normal 

placental site and only 1 (2%) are presented with the low-

lying placenta and 1 (2%) placental abruption [2]. The 

volume of amniotic �uid was normal in 46 (92%) of women 

with 3 (6%) having polyhydramnios and 1 (2%) having 

oligohydramnios. Mahmoud 2019 also proved that there 

were more normal placental sites but can cause low lying 

and placental abruption in very less cases [2]. He also 

mentioned that there are more normal amniotic �uid 

volume due to hypertension and diabetes and has very less 

polyhydramnios and oligohydramnios in a few cases. There 

are only 7 (14%) abortions  due to diabetes and 

hypertension in pregnancy whereas in 43 (86%) there is 

normal bir th.  47 (94%) of pregnant women with 

hypertension and diabetes had no incidence of any fetal 

anomaly while 2 (4%) of a fetus is presented with 

hydrocephaly and 1 (2%) of the fetus is presented with 

microcephaly. Mahmoud 2019 also proved that there are 

Incidence of Fetal Anomaly

Normal

Hydrocephaly

Microcephaly

Total

Table 6: Frequency distribution of incidence of fetal anomalies
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A R T I C L E I N F O A B S T R A C T

There is an association between hypertension, non-alcoholic fatty liver, and diabetes mellitus. 

Diabetic patients commonly have fatty liver and heart problems. Objectives: To evaluate the 

adverse effects of diabetes on the liver, and to determine the association between diabetes and 

metabolic associated fatty liver disease using Computed Tomography. Methods: It was a cross-

sectional study conducted on 50 diabetic patients using convenient sampling method. The 

research was carried out in CT Department of Radiology of Tertiary care hospital in Gujranwala, 

Pakistan. Males and females between the ages of 30-80 who had undergone abdominal CT scans 

were included in this study. A written consent form was also signed by patients. This study was 

conducted over 4 months from December 2021 to March 2022. Data were entered and analyzed 

using SPSS version 20.0. Results: The current study revealed that male diabetic patients have 

more chances to have non-alcoholic fatty liver disease 33 (66%) than females 17 (34%). The 

diabetic patients of in senior age group (50-60) years were most commonly affected by 27 (54%) 

with metabolic-associated fatty liver disease. According to �ndings diabetic patients 

frequently had fatty liver disease 22 (44%) and fatty liver disease along with cardiovascular 

disease was 11 (22%). Some other �ndings with less occurrence of non-alcoholic fatty liver 

disease were hypertension and hyperlipidemia 7 (14%). Conclusions: Diabetic patients are more 

common to be related with fatty liver disease. There was strong connection between diabetes 

mellitus and fatty liver disease. Elderly patients are more commonly affected.

Diabetes mell itus is  de�ned as disturbances in 

carbohydrates, lipids, and protein metabolism because of 

abnormalities in production of insulin or action of insulin in 

addition to chronic hyperglycemia. Almost 90% to 95% are 

affected by Type-2 diabetes mellitus [1]. Previous research 

has linked diabetes to an increased threat of chronic liver 

disease and metabolic associated liver disease [2]. In 2015, 

there were an estimated 400 million con�rmed cases of 

diabetes worldwide. The number of con�rmed Type-2 

diabetes mellitus cases is hope for to reach 640 million by 

2040 [3]. In individuals with metabolic associated fatty 

liver disease, diabetes mellitus type-2 raises the danger of 

liver-related mortility rate by 22 times. On the other hand, 

fatty liver disease can increase the chances of death in 

diabetes patients. A community-based study of Type-2 

diabetic patients found that those with metabolic 

associated liver disease had higher risk of mortality than 

those without any metabolic diseases [4]. However, 

30%–60% of Type-2 diabetes patients have metabolic liver 

disease [5]. Endangerment for liver diseases in patients of 

diabetes are age, gender, dyslipidemia, metabolic 

disorders and increased weight [6]. A strong correlation 

between  diabetes and non-alcoholic metabolic liver 

disease indicates that 80 to 90% of diabetes patients will 
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acquire metabolic fatty liver disease [7]. Diabetes is a 

persistant metabolic disease distinguished by high sugar in 

blood, insulin resistance and insu�ciency [5]. Main 

symptoms include excessive thirst, excessive urination, 

and loss of weight. Further indicators to look out for are 

unbalanced diet, fatigue, and unhealed sores [8]. Now a 

days, the risk of diabetes mellitus has increased 30–40% 

due to sedantry lifestyle [9]. Diabetes appears to be 

a ss o c i a te d  w i t h  l i ve r  d a m a g e.  H o m e o s t a s i s  o f 

c a r b o h yd r a te s  r e l i e s  h e a v i l y  o n  t h e  l i ve r  [ 1 0 ] . 

H e p a to c e l l u l a r  g l yc o g e n  a c c u m u l a t i o n  c a u s e s 

hepatomegaly and abnormal liver enzymes in patients with 

poorly managed diabetes [11].High cholesterol, seizures, 

nephrotic syndrome, and insu�cient blood �ow in the 

limbs, which can lead to amputations, are all deep rooted 

effects of impaired glucose tolerance [12].Type-2 

hypoglycemia can be avoided by feeding well, staying 

active, and sustaining healthy weight [13]. When blood 

glucose levels aren't under control, metformin is frequently 

prescribed. Insulin shots may be required for a large 

number of patients [14]. Men are more probabliy to develop 

nonalcoholic fatty liver disease among diabetes patients 

[15]. Imaging tests have been used to help in diagnosis, risk 

strati�cation, disease progression, and therapy response 

[16]. Although the US is arguably the most extensively used 

as an imaging tool for diagnosing hepatic changes, it has a 

p o o r  s e n s i t i v i t y  fo r  d i a g n o s i n g  s eve r e  h e p a t i c 

encephalopathy and does not offer accurate quantitative 

data as well as technician dependence [17]. US may not be 

an acceptable method for detecting the pathology in 

patients with metabolic liver disease [18]. There may also 

computed tomography which provides more accurate 

examination along with Houns�eld unit measurements of 

liver [19]. For detecting steatosis, non-contrast CT 

scanning appear more successful than contrast enhanced 

computed tomography [20]. Evaluation of hepatic 

attenuation independently, normalization of liver 

attenuation by  splenic  attenuation,  expressing 

discrepancy in spleen and liver attenuation, and giving 

proportion of  �ndings are only a few of the methods for 

determining the correct CT readings [21]. The spleen 

attenuates roughly 8-10 HUs in normal persons, which is 

less than the [22]. A liver attenuation of < 40 HUS on CT. 

Hepatosteatosis is found to be signi�cantly predicted by CT 

[23]. Spleen attenuation ratios in CT are bene�cial for 

identifying >30 percent steatosis. This approach has a 

sensitivity of 73%–100% and a speci�city of 100% [24]. As a 

result, assessment of liver fat on CT is a relevant modality 

for individuals suffering from  metabolic syndrome, such as 

those with diabetes mellitus [25]. This study showed that 

diabetes mellitus is strongly linked to metabolic associated 

liver diseases. This study will evaluate the impact of 

M E T H O D S

diabetes on liver on computed tomography. Obesity and a 

sedentary lifestyle are two variables that extend the 

chance of diabetes. To avoid diabetes-related disorders 

such as non-alcoholic hepatic disease  maintain a healthy 

lifestyle consisting of nutritious food, activity, and body 

weight.

Gender Frequency (%)

Female 

Male 

Total

17 (34%)

33 (66%)

50 (100%)

Table 1: Frequency distribution of gender of diabetic patients

Age Groups

30-40 years

50-60 years

70-80 years

Total

16 (32%)

27 (54%)

7 (14%)

50 (100%)

It was a cross-sectional study conducted on 50 diabetic 

patients using convenient sampling method. The research 

was carried out in CT department of radiology of tertiary 

care hospital in Gujranwala, Pakistan. Males and females 

between the ages of 30-80 who had undergone abdominal 

CT scans were included in this study. A written consent 

form was also signed by patients. This study was 

conducted over 4 months from December 2021 to March 

2022. Data were entered and  analyzed using SPSS version 

20.0. Abdominal CT scan were performed using TOSHBA CT 

scan Machine.

R E S U L T S

Table 1 is showing 50 diabetic patients that includes 33 

(66%) males and female 7 (34%). Males are more prone to 

develop liver diseases.

Table 2 shows that diabetic patients of senior age group 

(50-60) years are most commonly affected  27 (54%) with 

non-alcoholic fatty liver. Minimum frequency of patients is 

7 (14%) in the age group of (70-80). 

Table 2: Frequency distribution of age  group in diabetic patients

Table 3 shows the �ndings that the diabeteic patients 

frequently had fatty liver 22 (44%), fatty liver disease along 

with cardiovascular disease was 11 (22%). Some other 

�ndings with low occurrence of metabolic fatty liver 

disease were hypertension and hyperlipidemia 7 (14%). Only 

2 (2%) of patients are affected with renal failure, fatty liver, 

stroke, only 2 (2%) affected with malignant abdominal 

mass. The patients affected with malignant liver disease, 

cirrhosis are 2 (2%), 2 (2%) affected with hypertension and 

dyslipidemia and only 2 (2%) affected with obesity, 

hypertension and fatty liver. Diabetic patients most 

commonly have fatty liver disease and hypertension as 

compared to non-diabetic patients.
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Total 50 patients were included in this investigation. 

Effects of diabetes mellitus type-2 on the liver using a CT 

scan. The participants in the study ranged in age from 30 to 

80 years old. The patient's age and gender have an impact 

on diabetes. Diabetes increases the risk of long-term 

problems, which usually manifest themselves after a few 

years. Blood vessel damage is the most serious long-term 

impact.This study reveals that male diabetic patients are 

more commonly to have non-alcoholic fatty liver disease 33 

(66%) than females 17 (34%). Elderly diabetic patients of 

age group of 50-60 years are most commonly affected by 27 

(54%). The current study found that diabetic patients most 

commonly have fatty liver disease and hypertension than 

non-diabetic patients. Osama et al, published 2020 was 

also mentioned that elderly people with type -2 diabetes 

mostly affected by fatty liver and hypertension than non-

diabetic. Hyperglycemia levels damage major body organs 

over time. They was also mentioned that male diabetic 

patients more commonly affected with metabolic liver 

disease [26]. In current research 22 (44%) diabetic patients 

were affected with only fatty liver disease and  11 (22%) 

patients affected with heart disease and fatty liver and 7 

(14%) affected with hypertension, fatty liver, and 

hyperlipidemia. This study proved that diabetic patients 

are more commonly to have metabolic hepatic disease. 

There was a strong correlation between diabetes mellitus 

type-2 and metabolic fatty liver disease. A previous study 

was done by Hegazy et al., 2019 also prove that there was a 

strong relationship between diabetes and fatty liver 

disease by comparing Houns�eld units of the liver in non-

diabetes mellitus patients and diabetic patients [27]. 

Abayazed, 2019 also concluded no association between 

substantial  Hyperlipidemia and enlargement of liver in 

diabetes patients [28]. In current study also said that 

Hyperlipidemia was 7 (14%) linked with  diabetes mellitus 

and fatty liver. In the current study, it was proved that 

diabetic patients were mostly affected with only fatty liver 

22 (44%) and heart disease, fatty liver. 11 (22%) Prevalence 

of these disorders increases in diabetic patients more than 

C O N C L U S I O N S

in other diseases. Osama et al., 2020 also mentioned that 

there is a strong association between type-2 diabetes and 

metabolic fatty liver disease and heart disease [26].

Table 3: Frequency distribution of clinical �ndings in diabetic 

patients

Clinical �ndings of diabetic patients Frequency (%)

Only fatty liver disease

Heart disease, Fatty liver disease

Hypertension, Fatty liver, Hyperlipidemia

Renal failure, Fatty liver, Stroke

Malignant abdominal mass

Malignant liver disease, Cirrhosis

Hypertension, Dyslipidemia

Obesity, Hypertension, Fatty liver.

Total

22 (44%)

11 (22%)

7 (14%)

2 (4%)

2 (4%)

2 (4%)

2 (4%)

2 (4%)

50 (100%)

In conclusion, diabetic people in their later years, 

particularly those between the ages of 50 and 60, are more 

probably than non-diabetic patients to have metabolic 

associated fatty liver disease and hypertension. In this 

study, men more likely to have fatty liver diabetes mellitus 

Type-2 than women. Metabolic fatty liver disease is 

commonly found in people with diabetes mellitus, and it's 

linked to a major organ damage and metabolic disorders. 

Fatty liver largely in�uences diabetes co-morbidities and 

outcomes when type 2 diabetes is present (hepatic and 

cardiovascular). This study proved that there is ethentic 

correlation in between the fatty liver disorders and heart 

disorders in a sample of type-2 diabetic individuals in our 

investigation.
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A R T I C L E I N F O A B S T R A C T

The word “yogurt” is related to the Turkish word “jaukurt” which means thick milk. Yogurt refers to 

a fermented milk product made by using selected microorganisms to develop not only the 

characteristic �avor but also body and texture. Peanut is one of the important nutrients which 

has signi�cant amount of all essential nutrients. Objective: In this study physical and sensory 

properties of peanut yogurt are evaluated by using different scienti�cally proved sensory 

evaluation methods.  Methods: The whole process of manufacturing and evaluating peanut milk 

yogurt was conducted in National Institute of Food Science and Technology, University of 

Agriculture Faisalabad. After washing and soaking peanuts in water for seven straight hours at 

room temperature, the peanuts were subjected to be used to prepare peanut milk. This process 

was followed up by grounding the peanuts in water. The resultant slurry thus produced was 

centrifuged with cheese cloth. After heating the product at 90°C for 15 minutes, physical and 

sensory properties were assessed. Modi�ed centrifugation process was used for the 

determination of syneresis. Results: By concluding the organoleptic analysis, the yogurt 

demonstrated impact of storage and treatments on different sensory metrics with advancing 

degradation in �avor, body, texture, and appearance of yogurt. During the study, complete 

parameters/metrics and minimal alterations were all noticed in the yogurt throughout the study. 

While conducting treatments, maximum percentages were given to different treatments 

including 1% sugar, 9% skimmed milk powder, 80% skimmed milk liquid, and 10% peanut milk. 

With various recent examinations and studies, it has been reported that the treatment T with 1 

10% peanut milk is better for production of peanut milk yogurt as compared to other treatments. 

T with 1% sugar, 9% skimmed milk powder, 20% peanut milk, and 70% skimmed milk liquid and 2 

peanut milk yogurt with 1% sugar, 9% skimmed milk powder, 30% peanut milk, and 60% 

skimmed milk liquid showcased deteriorated �rmness and organoleptic acceptance. 

Conclusion: Upon completion of the study, it was determined that the presence of fat, total 

solids, and protein content in the milk produced by peanuts impact the magnitude of serum 

separation and pH of yogurt, affecting texture and entire yogurt acceptability.
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In most countries yogurt is popular cultured dairy product 

all the time. On the subject of possible health bene�ts of 

yo g u r t ,  t h i s  i s  to  s o m e  ex te n t  d u e  to  a  b e t te r 

responsiveness of customers. Yogurt is enriched with 

protein, fat, phosphorus, calcium etc. which has a high 

nutritional value, easily digestible, and its role in total 

phosphorus intake has been reported as 33-44 %. During 

fermentation, yogurt is milk based product which can 

digest quickly due to presence of milk protein, lactose and 

fat components undertake fractional hydrolysis [1]. 

Between various milk products manufactured through 

fermentation, that may include butter milk, acidophilus 

milk, sour cream, ropy milk, and cheese owing, yogurt is 

possibly the most popular one because of its refreshing 

aroma, �avor, and creamy consistency [2]. Fermented 

foods offer a wide range of texture, �avor and aroma to 

improve the value of human diet. More than 3500 

fermented foods are distributed all over the world [3]. For 

production of peanut milk yogurt mostly research has been 

done on utilization of fermentation techniques for 
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and protein content has higher �rmness or viscosity. 

Viscosity also affects the mouth feel and texture of �uid 

[12]. The sensory properties can be adversely affected by 

various possibilities, among them is an increased number 

of stabilizers which can change �avor and make the overall 

texture over-stabilized, giving a gel-like mouthfeel. While 

comparing peanut yogurt, it can be produced without the 

need of added solids or stabilizers having solids content of 

16-18 % in the milk [13]. The consistency and brittleness 

level of yogurt could be achieved by changing fat and 

protein levels. Protein component was used most 

effectively to enhance consistency. The yogurt having 

large protein components (7.39 %) created less number of 

pores and have lower syneresis as compared to lower 

protein yogurts [14]. The forti�cation of the peanut milk for 

manufacturing of yogurt milk was done by 4g/100g 

skimmed milk powder and 12g/100g total solids. These 

were later subjected for physiochemical assessment by 

leveraging CMY as control for the study. When compared to 

CMY peanut milk yogurt has higher content of protein, 

water holding capacity [15], fats and unsaturated fatty 

acids also higher than saturated ones [16].  

M E T H O D S

extraction of peanut milk in the presence of lactic acid 

bacteria. Moreover, the presence of extensive nutty and 

whey �avor may turn the whole thing into an unsuitable 

product for yogurt substitution [4]. Peanut has an 

important role in �ghting against malnutrition due to its 

phytochemical and nutrient content [5]. A yogurt-like 

product (Dahi) was pro�tably produced using lactic 

cultures with miltone (derived by supplementing spray-

dried peanut protein isolates with animal milk). Although, 

the fermentation in the involvement of L. acidophilus NRRL 

B-1910 and L. bulgaricus NRRL B-1909 develops a custard 

like texture in peanut milk but extreme amount of whey can 

make the product unpleasant. The ever-changing norms of 

consumers for natural products owes to the developing 

comprehension on human health ailment because of 

synthetic additives. In food systems different types of 

additives are in use i.e. coloring agents, �avoring agents 

and variety of preservatives. Antioxidants play a major role 

in scavenging free radicals for the mitigation of oxidation 

processes, marking them as important additives as 

compared to others [6]. Despite of the inferior quality of 

peanut milk yogurt as compare to that of yogurt from cow 

milk it is consumable and had good textural properties and 

its overall acceptability scores were also satisfactory. In 

yogurt production, S. thermophilus and L. bulgaricusas 

starter cultures are required for fermentation. Due to this 

reason, for development of proper color and �avor, 

interaction between starter cultures and their individual 

characteristics are of much importance [7]. According to   

the main characters i.e. texture is the only one which 

de�nes the yogurt quality [8]. Examined the effects of 

several attributes and ingredients on the preference and 

sensory perception of the yogurt. It was noted that acidity 

played an important role in aroma and �avor of the yogurt 

as compared to acetaldehydes like 2,3-pentanedione and 

diacetyle [9]. Observed the physical characteristics and 

shelf-life of yogurt made of corn milk. They compared 

physico-chemical, microbiological characteristics and 

shelf-life of corn milk and cow milk yogurt (CMY). Results of 

this study recommend that corn milk is a prospective raw 

material for making an innovative yogurt. The corn milk 

yogurt had low fat contents [10], protein with harder and 

higher consistency than CMY. The physical appearance, 

color and �avor of corn milk yogurt and commercial yogurt 

were not much different. The main �avor compounds of 

CMY were tridecane, tetradecane, dodecane and heptyl 

methyl ketone whereas those of corn milk yogurt were 

tridecane, ethyl oleate, tetradecane, ethyl linoleate [11]. 

Viscosity or �rmness plays an important role in 

determining the quality and acceptability of the yogurt 

without syneresis. The �rmness of the yogurt is affected by 

the source of milk and the yogurt with higher total solids 
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R E S U L T S

With a rotation of around 10 RPM, spindle 4 was utilized for 

the previously described measurement. Two units of 

reading were used, a) percent torque and b) centipoises 

(cP) for taking the Viscometer reading. Yogurt samples 

were evaluated for color, �avor, body/texture and overall 

acceptability using 9-point hedonic scale by the panel of 

researchers from the faculty members at the National 

Institute of Food Science and Technology, University of 

Agriculture, Faisalabad [18]. The data obtained for each 

parameter was subjected to statistical analysis under 

factorial design using completely randomized design 

(CRD). Interaction was carried out up-to two ways. 

Statistics 8.1 software was used to analyze data 

statistically according to the method described by   [19]. 

Figure 1: Effect of different treatments of PM and storage days on 

viscosity of PMY
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Figure 2: Effect of different treatments of PM and storage days on 

syneresis

T0

T1

T2

T3

Means

8.37±0.41

7.92±0.39

6.84±0.34

6.39±0.31

7.38±0.36a

7.92±0.39

7.47±0.37

6.48±0.32

6.03±0.30

6.97±0.34b

7.65±0.38

7.2±0.36

6.57±0.32

6.3±0.31

6.93±0.34b

6.75±0.33

6.93±0.34

5.76±0.28

5.31±0.26

6.18±0.30c

7.67±0.37a

7.38±0.36b

6.41±0.31c

6.00±0.29d

Treatments
Storage (Days)

Mean±SD
0 5 10 15

Table 1: Mean value of color and appearance during storage

ABC, similar alphabets on means in column do not vary in a 

great deal at P≤0.01

ABCD, similar alphabets on means in row do not differ 

signi�cantly at P≤0.01

T0

T1

T2

T3

Means

8.57±0.42a

8.13±0.40ab

7.2±0.36de

6.98±0.34def

7.72±0.38a

Treatments
Storage (Days)

Mean±SD
0 5 10 15

8.13±0.40ab

7.48±0.37bcd

7.06±0.35cde

6.33±0.316fg

7.25±0.35b

7.92±0.39abc

7.2±0.36de

6.69±0.33ef

5.90±0.29g

6.92±0.34c

7.12±0.35de

6.33±0.31fg

5.97±0.29g

5.68±0.28g

6.27±0.30d

7.93±0.39a

7.28±0.36b

6.73±0.33c

6.22±0.30d

Table 2: Mean value of �avor during storage

a-g, similar alphabets on means do not differ signi�cantly 

at P≤0.05

ABCD, similar alphabets on means in column do not differ 

signi�cantly at P≤0.01

ABCD, similar alphabets on means in row do not differ 

signi�cantly at P≤0.01

T0

T1

T2

T3

Means

7.99±0.39

7.48±0.37

6.91±0.34

6.19±0.30

7.14±0.35a

Treatments
Storage (Days)

Mean±SD
0 5 10 15

7.56±0.37

7.41±0.37

6.37±0.31

5.83±0.29

6.79±0.33a

6.98±0.34

6.55±0.32

6.26±0.31

5.26±0.26

6.26±0.30b

6.04±0.30

5.68±0.28

5.18±0.25

4.96±0.24

5.46±0.26c

7.14±0.35a

6.78±0.33b

6.18±0.31c

5.56±0.27d

Table 3: Mean value of body and texture during storage

ABC, similar alphabets on means in column do not differ 

signi�cantly at P≤0.01

ABCD, similar alphabets on means in row do not differ 

signi�cantly at P≤0.01

The results regarding the viscosity of peanut milk yogurt 

under various treatments during storage exposed that 

viscosity decreased in peanut milk yogurt through entire 

period of storage due to increase of shear rate. The peptide 
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chains of peanut milk proteins are unfolded with high 

temperatures, which may cause the change in the nature of 

the protein and viscosity altered [20]. The apparent 

viscosity of yogurt was extremely affected by the content 

of total solids of yogurt, it was observed that with an 

increase in the total solids there was a change in apparent 

viscosity [2]. The viscosity or �rmness of peanut milk 

yogurt samples under various treatments decreased 

during storage. At zero day the highest �rmness/viscosity 

values were observed (267.33 cP) in yogurt sample T1 of 10% 

peanut milk and minimum value (251.33cP) was observed in 

yogurt sample T3 of 30% peanut milk. After 15 days of 

storage minimum decrease in viscosity value (8.66) was 

observed in peanut milk yogurt sample T2 of 20% peanut 

milk. Changes in viscosity were graphically showed in 

�gure 1. The statistical analysis showed that the change in 

viscosity was highly signi�cant for treatments as well as 

storage and their interaction was non-signi�cant. The 

main defect of yogurt which should be overcome during 

storage is the whey separation. The syneresis of yogurt 

under various treatments increased due to increase in 

acidity during storage. The increase in syneresis might be 

due to rearrangement of protein network resulting from 

changes in pH, acidity and temperature during storage of 

yogurt. The results regarding the syneresis of yogurt under 

various treatments during storage are shown in �gure 2, 

which showed that syneresis increased in yogurt through 

storage period. The increase in syneresis values after 15 

days of storage were from40.54 to 45.87, 38.93 to 44.75, 

40.33 to 46.93 and 42.47 to 47.99 for 0% peanut milk to 30% 

peanut milk respectively. The statistical analysis 

demonstrated that the results were highly signi�cant for 

treatments, storage days and their interaction during 

storage. All samples of prepared peanut milk yogurt were 

organoleptically evaluated at 0, 5, 10 and 15days intervals 

using 9-point hedonic scale. Five judges were provided 

with printed Performa. The data collected on organoleptic 

evaluation i.e. �avor, body, texture and appearance was 

associated with quality and the acceptability of cultured 

dairy products as affected by storage are discussed below. 

Color and Appearance: The data on the appearance of 

peanut milk yogurt under various treatments during 

storage is given in Table1. The mean score for appearance 

decreased like other characteristics during storage. The 

mean score for appearance after 15 days' storage 

decreased from 8.37 to 6.75 for T0, 7.92 to 6.93 for T1, 6.84 

to 5.76 for T2 and 6.39 to 5.31 for T3 respectively. The data in 

Table 4.19 showed that there was maximum decrease in the 

scores for appearance T1 while T2 got maximum score. The 

appearance of yogurt is also affected due to increase in 

yeast and mold counts in yogurt during storage, which 

ultimately deteriorates the quality of yogurt. Flavor is a 

combined perception of taste, smell and mouth feel [21]. 

When it is requested to give comments on the �avor of the 

two yogurts, some judges cherished the PMY �avor upon 

that of CMY but the most judges favored the CMY �avor. 

These indications recommend that if we improve the �avor 

of PMY, then PMY turn out to be more satisfactory and 

appealing to prospective customers. The data on �avor 

scores of yogurts under various treatments as affected by 

storage is shown in Table 1.2. The mean �avor scores of 

yogurts decreased during storage [22]. It is evident from 

the results of Table 1.3 that T1 containing 10% peanut milk 

got the maximum scores for �avor during storage period of 

15 days. The overall texture refers to being bite resistant 

and chewy. Texture can be easily simpli�ed by adjusting the 

mixture proportion, preparation, and freezing. In 

organoleptic evaluation, the body and texture of the 

product is the second most important factor. The level of 

protein present in milk affects the consistency of yogurt; 

hence the forti�cation is very important. The data on body 

and texture scores of peanut milk yogurts under various 

treatments during storage is shown in Table 1.3. The mean 

value body and texture scores for yogurt samples were 

decreased during storage conditions. The mean body and 

texture scores after 15 days' storage decreased from 7.99 to 

6.04 for T0, 7.48 to 5.68 for T1, 6.91 to 5.18 for T2 and 6.19 to 

4.96 for T3. T1 got highest points for body and texture while 

T3 got least points because of its delicate structure and 

very hard curd. The least decrease in body and texture 

during storage was also observed in T1.

Organoleptic evaluation of yogurt showed that storage as 

well as treatments administered major impact on all 

sensory parameters and a progressive deterioration in 

�avor, body & texture and appearance of yogurt under 

various preparatory treatments and storage time.
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A R T I C L E I N F O A B S T R A C T

Colostrum is well known for helping to �ght infection and promote the growth and development 

of the infant. The acceptance of colostrum and the frequency of colostrum feeding vary 

between cultures in Pakistan. Objectives: To determine whether females are aware of the value 

of breastfeeding and colostrum feeding. Methods: Data collection was done through females 

attending Sheikh Zaid hospital, Rahim Yar Khan. In this cross-sectional study, non-probability 

convenient sampling was employed with a sample size of 100. Results: Among the women, 79 

were knowledgeable about breastfeeding, whereas 21 were not. Also, 33 women started nursing 

right away after delivery compared to 67 who didn't. Lastly, the �ndings showed that just 10 

women thought of colostrum as a complete source of nutrition, whereas 90 women did not have 

any idea. Conclusions: The �ndings suggests that further efforts are needed to enhance the 

knowledge, attitude, and practice of colostrum feeding since many mothers were unaware of 

the signi�cance of colostrum and initiation of breastfeeding soon after delivery.
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The reproductive process includes both pregnancy and 

breast-feeding in all mammalian species, in the absence of 

the latter, none of these animals could have survived 

including man [1]. The value of breast-feeding in low and 

middle-income countries is well known, but in high-income 

countries, there is less certainty about its signi�cance. 

Only 37 percent of children under the age of 6 months are 

breastfed in low and middle income countries alone. In few 

exceptions, breast-feeding periods in high-income 

countries are shorter than in resource-poor ones [2]. For 

most kids human milk is the perfect diet. Breastfeeding 

helps both mothers and children. Breast-fed babies get 

breast milk antibodies that protect against early 

postpartum infection, and breast-fed is cheaper than baby 

formula [3]. Breast-feeding improves all children's 

freedom, health and development. This saves the lives of 

women, and adds to human resources [4]. The American 

Academy of Pediatrics (AAP) underlines the pediatrician's 

essential role in promoting, securing, and supporting 

breastfeeding. Breastfeeding is de�ned as the best way to 

feed babies, and is the primary means of ensuring optimal 

health, growth and development of infants and children [5]. 

The AAP has published a breast-feeding plan with 

r e c o m m e n d e d  b r e a s t - fe e d i n g  p r a c t i c e s  a n d 

recommendations that pediatricians should adopt. The 

American Academy of Family Physicists (AAFP) advises 

that all children be breastfed and/or receive processed 

human milk solely for the �rst 6 months of their lives, with 
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quantitative variables like age, income, etc. were assessed 

by using mean and standard deviation and were reported 

using percentages and frequencies. The study duration 

was 4 months. 

M E T H O D S

minor exceptions [6]. The �rst milk generated by a 

mammal's mammary glands occurs in the latter stages of 

pregnancy, soon before giving birth, and continues through 

the �rst several weeks of nursing [7]. Although colostrum 

has less lipids and potassium than regular milk, it is much 

richer in proteins, carbs, vitamin A, and salt chloride. 

Because of their immature digestive systems, newborns 

bene�t from colostrums' concentrated, low-volume type of 

nutrition delivery. Meconium, a baby's �rst faeces, is more 

likely to pass because to the laxative properties of 

colostrum. This helps to avoid jaundice by removing extra 

bilirubin, which is generated in signi�cant amounts during 

birth. IgA (reactive to Escherichia coli virulence related 

p r o t e i n s ) ,  I g G ,  a n d  I g M 3  a r e  j u s t  a  fe w  o f  t h e 

immunoglobulins present [8]. Lactoferrin, lysozyme, 

lactoperoxidase, complement, and proline-rich peptide 

(PRP) are other immunological components of colostrum 

[9]. Additionally, it includes a number of cytokines and 

growth factors. PRP aids in the battle against a variety of 

bacterial and viral infections that are di�cult to treat, as 

well as numerous cancers, asthma, allergies, and 

autoimmune illnesses. It aids in lowering one of the major 

killers in our nation, along with diarrhoea and acute 

respiratory infections [10]. Despite the fact that 

breastfeeding is advised by all signi�cant health 

organisations, rates have remained below average 

because some women still have di�culty achieving their 

nursing objectives. The importance of breastfeeding is 

underestimated.  Chi ldren are deprived of  their 

fundamental right to breastmilk and colostrum because of 

uninformed parents and unhealthy nursing practices. In 

light of this, the purpose of this study was to assess 

females' knowledge about breastfeeding and colostrum.

To determine the knowledge of breast feeding soon after 

delivery and the bene�ts of colostrum among women 

attending Sheikh Zaid Hospital, Rahim Yar Khan, Pakistan, 

were enrolled for the study. In this cross sectional study, 

non-probability convenient sampling was employed with a 

sample size of 100. Nursing women visiting Sheikh Zaid 

hospital Rahim Yar Khan were included in the inclusion 

criteria and women from other hospitals and non-

cooperative women were added in the exclusion criteria. 

The rules and regulations set by the ethical committee of 

The University of Lahore were followed while conducting 

the research and the rights of the research participants 

were respected. After taking informed written consent, 

data was collected by the researcher with the help of data 

collection tool (questionnaire/ Performa) and according to 

the variables of the questionnaire. Data were tabulated and 

analyzed with the help of SPSS version 21.0 and reported 

using descriptive and inferential  statistics. The 

R E S U L T S

Out of 100 women, 15 were literate and 85 were illiterate, 83 

were housewives while 17 were working ladies. 79 of the 

husbands were educated whereas 21 were not. 36 of them 

had government jobs, 60 of them had private jobs and 4 

were unemployed. The income of 56 patients was 10,000-

25,000 and 41 was 26,000-50,000 and 3 of them had above 

50,000. 64 were from urban areas and 36 were from rural 

areas. 42 patients were from lower class and 58 patients 

were form middle class. 63 patients had their own house 

whereas 37 lived in rented house as represented in Table 1.

Patient's Education

Women's Occupation

Husband's Education

Husband's Occupation

Income

Geographical Location

Socioeconomic status

Residential status

Literate

Illiterate

Total

Housewife

Working Lady

Total

Educated

Uneducated

Total

Government Job

Private Job

Unemployed

Total

Below 10,000

10,000-25,000

26,000-50,000

Above 50,000

Total

Urban

Rural

Total

Lower class

Middle class

Total

Own

Rented

Total

15

85

100

83

17

100

79

21

100

36

60

4

100

0

5

64

13

100

64

36

100

42

58

100

63

37

100

Table 1: Socio Demographic characterization

79 of the women had knowledge about breastfeeding and 21 

didn't have any knowledge as shown in the Figure 2. 
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feeding had ORs ranging from 1.22-1.44 [12]. A cross-

sectional was conducted by Saied et al., in 2013. The 

�ndings revealed that most research participants have a 

strong understanding of the health bene�ts of breast 

feeding for babies and mothers [13]. A similar study was 

also conducted by Mbada et al., and according to results 

71.3% of the respondents had good knowledge while 54.0% 

had positive attitude [14]. However, in Sialkot settings 

Chattha et al., aimed to evaluate the knowledge of breast 

feeding and its practices. It was thus concluded that the 

knowledge and practice of early breastfeeding has been 

very poor in areas with limited facilities [15]. There are 

variations in separate regional studies depending on the 

place, socio-economic status and regional taboos. 

Compared to the international statistics on breastfeeding 

awareness and practices, we are far behind and a great deal 

of effort needs to be made. The results showed us that only 

33 women initiated breastfeeding immediately after birth 

whereas 67 women didn't. A study was conducted by 

Ahluwalia et al., who showed that 32% of women did not 

initiate breastfeeding, 4% started but stopped within the 

�rst week, 13% stopped within the �rst month, and 51% 

continued for >4 weeks [16]. Our �ndings indicate a need for 

extensive after delivery support for breastfeeding, 

especially for women who may experience di�culties in 

breastfeeding. Similar results were shown in a study 

conducted by Al-Benali in 2012. One hundred and nineteen 

(31%) participants began breastfeeding their children 

within one hour of birth [17]. Also, a study conducted by 

Oche et al., in 2011 showed that a total of 54 (31%) of the 

m ot h e r s  h a d  a d e q u a te  k n ow l e d g e  of  exc l u s i ve 

breastfeeding with 94 (53%) of  them beginning 

breastfeeding immediately after birth [18]. The results 

showed that only 10 women considered colostrum as a 

whole nutritious milk whereas 90 women didn't. 

Contradictory results were shown in a study conducted by 

Joshi et al., who found out that 74% of women learned of 

colostrum, 69% knew it was nutritious milk to feed newborn 

babies. Nine percent of women were aware of its protective 

impact and 41 percent knew it helps children develop 

properly and combat infections. Many women were aware 

of colostrum's importance, but data still indicates that 

further efforts are needed to improve colostrum feeding 

knowledge, attitude and practice [19]. Opposing results 

were shown in a study conducted by Chattha et al., to check 

the knowledge of breast feeding and its practices in Sialkot 

settings in which 146 (97.3%) mothers considered the 

colostrum to be healthy [11]. A contradictory study 

conducted by Sohail et al., to evaluate the awareness, 

behaviors and activities of mothers in relation to colostrum 

feeding of newborns in the northern province of Sindh 

showed that approximately 72.1% (n=277) of mothers 

D I S C U S S I O N
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Figure 2: Frequency Distribution of Knowledge about 

breastfeeding

The results in Figure 3 represents that only 33 women 

initiated breastfeeding immediately after birth whereas 67 

women didn't.
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Figure 3: Frequency Distribution of initiating breastfeeding 

immediately after birth

The results depicts that only 10 women considered 

colostrum as a whole nutritious milk whereas 90 women 

didn't as shown in �gure 4. 
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Figure 4: Frequency Distribution considering colostrum as a 

whole nutritious milk

A study was directed to determine the breast feeding and 

colostrum among women attending Sheikh Zaid hospital 

Rahim Yar Khan, Pakistan. The patients were selected 

through non probability convenient sampling technique. 

The results of this study showed that 79 women had 

knowledge about breast feeding. Similar results were 

shown by Tadele et al., where he showed in his study that 

93.6% of participants in the study had knowledge about 

breast feeding [11]. Similar results were also shown by Daly 

et al., where they used factor analysis method to examine 

the awareness and community perceptions of breast 

feeding in Western Australia. The knowledge of breast 
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proposed colostrum feeding while 27.9% (n=107) of 

mothers rejected colostrum claiming that colostrum was 

non-milk, non-nutritive and inducing diarrhea. The 

mothers who dismissed the colostrum gave honey 

(n=80/107; 74.8%); water (n=19/107; 17.7%) and herbal 

preparation (n=8/107; 7.5%) to children for pre-lacteal 

feeding. In conclusion more than a �fth of mothers do not 

realize of the safety effects of colostrum and provide pre-

lacteal feeding to children. The majority received guidance 

from health professionals [20].

Colostrum, a rich source of protein, minerals, vitamins, and 

immunoglobulin that is �rst secreted by the mother and is 

crucial for children's healthy growth and development. 

Many expectant mothers were unaware of the importance 

of colostrum, The �ndings also showed that only few 

percentage of females were aware regarding the initiation 

of breastfeeding immediately after birth. Massive gaps in 

colostrums feeding behaviours still persist, primarily as a 

result of ignorance. 
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A R T I C L E I N F O A B S T R A C T

Tamarind plum comprising of red �esh contains high-level of multiple bio-active compounds. 

These compounds showcasing extremely bene�cial compositions, include anthocyanins and 

other additional polyphenolic compounds, having high anti-oxidant ability. These natural bio-

active compounds have the tendency to avert major diseases, such as diabetes and even 

cancer. Objective: In this study squash was prepared with tamarind plum to evaluate the quality 

and shelf life extension of the fruit at different concentrations. Methods: The tamarind plum 

was used to prepare squash with different percentages of tamarind juice and plum juice but at 

same percentages of sugar, water, and sodium benzoic acid. Prepared squash was �lled in 

polyethylene terephthalate bottles and analysed after 0, 15, 30, 45, 60, 75, and 90 days of 

storage. The tamarind plum squash was subjected to total phenolic compounds, pH, titrable 

acidity, TSS, sugar acid ratio, and non-reducing and reducing sugars. Results: Maximum TSS 

(49.54), ascorbic acid (33.46), pH (2.29), titratable acidity (2.11), reducing sugar (24.29), and non-

reducing sugar (37.64) was observed in squash prepared using tamarind juice (350ml), plum juice 

(400), sodium benzoic acid, sugar and water (2g, 1kg and 250ml). Storage showed signi�cant 

effect on reducing sugar and non-reducing sugar, ascorbic acid, pH and titratable acidity during 

nineteen-day storage. Conclusion: Based on the results concluded from this study that the 

sample TPS3 demonstrated exceptional storage quality. Thus, the conclusions on TPS3 basis of 

tamarind plum's blended squash makes it more recommendable for commercial utilization and 

for large-scale industrial manufacturing.
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Tamarind indica L. member of the Caesalpiniaceae family, 

grows mostly in the tropical African region but has been 

since subsequently found in South/North America 

pertaining to Florida and Brazil. Except from these parts of 

the world, it is also reported to be found in India, Thailand, 

Indonesia, subtropical China, Philippines, Spain, and 

Pakistan [1]. Based on multiple reported bene�ts, the 

tamarind fruit can be used for different reasons, which may 

include digestive, laxative, tonic blood, carminative, and 

expectorant purposes [2]. Till now, tamarind is being used 

in my different regions because of medicinal purposes, 

these regions involve African, Asian, and American parts of 

the world. The juice produced from the tamarind fruit has a 

little bit of disadvantages as well, such as loss of freshness, 

unappetising colour, and the capacity to get spoiled after 

hypoglycemic activities [3]. Based on the regions that it is 

being used in, the tamarind pulp is majorly utilized as a food 

souring entity for different food products, including 

sambar, sauces, chutneys, sauces, and curries. Other than 

that, it can also be used for the production of jams, ice-

creams, jellies, beverages, syrups, canned juices, and 

other products [4]. By conducting thermal processing, the 

pulp of the tamarind can be used with original �avour in it. 

This fruit is regularly processes worldwide into nectars, 
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was produced by taking 4.5g of NaOH and 6.30g of oxalic 

acid in a certain volumetric �ask. This step was followed by 

taking 10ml 0.1N NaOH and titrating it against 0.1N oxalic 

acid. After that three phenolphthalein indicator drops were 

added and the experiment was repeated three times while 

taking readings after formulation of pink colour. The 

sample titration was done by taking 10ml squash sample 

and dissolving it in distilled water to allow the �nal volume 

to reach 100ml. Two drops of phenolphthalein were added 

to the 10ml sample solution and was titrated with 0.1N 

NaOH solution. The experiment was again repeated three 

times [13].

Acidity (%) =CF× N× T× D ×100

                     V× S

Correction Factor for acidity (CF), Normality (N), ml of 

sodium hydroxide (T), Dilution Factor (D), Sample for 

dilution (V), and Sample for titration (S). Calculation of sugar 

and acid ratio was done by:

Sugar acid ratio=Total Soluble Solids (TSS)

                                          Titratable acidity%

Standard method of AOAC 920.183 was used to evaluate 

reducing sugar of blended squash and tamarind plum [13]. 

Multiple reagents were used for different purposes, 

including a) Fehling A; by dissolving 500ml of distilled water 

with 34.65g of CuSO4.5H2O, and b) Fehling B; by taking 

50gg of NaOH with 173g of potassium titrate in beaker 

which was further dissolved in 10ml of water. The solution 

thus produced was added into 500ml conical �ask and the 

complete volume was achieved by adding distilled water. 

An indicator named Methylene blue was prepared by taking 

0.2g of methylene blue in 100ml �ask and was dissolved in 

150ml of distilled water. For the complete process, 10ml of 

squash sample mixed with distilled water was added to for 

the achievement of 100ml total volume. 5ml each of Fehling 

solutions were taken with 10ml distilled water. The �ask 

containing the solutions was heated up to the boiling point. 

To make the overall colour brick red, the solutions from the 

burette were drop by drop. In the boiled up solution, two 

drops of methylene blue were added, to comprehend the 

presence of enough quantity of plum solution. Fehling A 

amount is 5ml+%ml of Fehling B=Xml making the 10% of 

sample being equal to 0.05g of reducing sugar×100ml of 

10% sample solution.

100ml of 10 % solution will contain= 0.05×100 =Y g of

       reducing sugar                                                  X ml

Reducing sugar (%) = Y×100

                                               10

To investigate non-reducing sugar of plum blended squash, 

AOAC 920.184 was applied [13]. 10ml of sample was 

subjected in a �ask and 100ml volume was achieved with 

distilled water. Dilution of 10ml 1N HCl was conducted after 

taking 20ml solution. After that, the complete mixture was 

M E T H O D S

concentrates, juices, glaze, and crystallized fruit forms [5]. 

Based on various studies, it has been reported that the 

tamarind fruit contains a bit of a low water content, which 

makes it di�cult to extract fruit pulp. The pulp of tamarind 

fruit can easily be extracted by different conventional 

processes procedures, including soaking, straining, and 

maceration [6]. The tamarind pulp along with various 

bene�cial properties contain reducing sugars, tartaric 

acid, �bre, pectin, and other cellulosic materials. Whereas, 

the sugar and acidic content can vary based on samples, for 

instance, reducing sugars are from 25% to 45%, the 

tartaric acid ranges between 8% to 18%, pectin ranges 

between 2% to 3.5%, and proteins between 2% to 3% [7]. 

Tamarind pulp does have a major odour with an enjoyable 

acidi�ed �avour, and it is commonly used as a primary 

souring agent [8]. The pulp is also utilized as an 

unprocessed substance in the manufacturing of wine-like 

beverages. Prunus domestica L., commonly known as plum 

is a seasonal fruit with a shorter shelf life at optimum 

temperatures [6]. Fast ripening and mould growth can 

account for the plum fruit to decay during storage. Plum life 

span can be prolonged via adequate processing, 

transportation, and promotional chain, as well as keeping 

the fruit in low-temperature conditions to lengthen post-

harvest quality. Plums have an elevated concentrations of 

bioactive components, such as anthocyanins as well as 

other polyphenols with an elevated antioxidant activity. 

Plum contains natural compounds that assist in avoiding 

diseases like diabetes and melanoma. They may serve as a 

low-cost cause of various materials that would be 

bene�cial for food, cosmetics, and medical drugs [9]. 

Condensed soft drinks, which comprise of a speci�c 

proportion of juice, are utilized for refreshing and are very 

prevalent drinks [10]. Manufacturing, preservation, and 

sales of these products play a major role in commercial 

signi�cance of countries. Fruit beverages are made up of 

pulp, juice, and water, in addition to added sugar, colouring, 

�avouring, and additives [11]. Even though fruit does have a 

dominant contribution to the �avour and general character 

in beverages, such product lines vary from fruit juices and 

are properly labelled [12].

Tamarind fruits were bought from a local market. After that 

plum and tamarind squash was prepared in the lab of 

University of Lahore. The substances were added based on 

the 4:3:1 ratio of sugar, pulp, and water. TSS (°brix) was 

evaluated by the AOAC methodology 932.14 and 932.12. 

Hand refractometer was utilized to assess the TSS (°brix) of 

blended squash. A small quantity of blended squash was 

added to the calibrated instrument to take accurate and 

validated readings [13, 14]. 0.1 N NaOH standard solution 
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Highest mean value of titratable acidity was 2.27% having 

the concentration of tamarind juice 550 ml and plum juice 

200 ml in the squash. The lowest titratable acidity (2.11%) 

was noted in squash of tamarind juice 350 ml and plum juice 

400 ml. Range of titratable acidity was 0.93% to 1.00% 

during storage period of  90 days.  Hydrolysis of 

polysaccharides is the main reason for change in acidity, 

conversion of non-reducing sugars into reducing sugars 

also responsible for this [15]. The loss of acidity might be 

attributed to the chemical interaction between the organic 

constituents of juice induced by temperature and the 

action of enzymes. A study observed the increase of 

titratable acidity at 90-days storage study in Tamarind 

Plum at ambient temperature. Highest mean value of TSS 

was 49.54% having the concentration of tamarind juice 350 

ml and plum juice 400 ml in the squash.  The lowest TSS 

(47.73) was noted in squash concentration of tamarind juice 

550 ml and plum juice 200 ml. Range of TSS was 48.05% to 

48.94% during storage period of 90 days. During storage 

study of drink, it is analysed that for better squash quality 

increase in a minimum quantity of TSS value is desirable for 

squash [16]. Proportion sugar corrosive of Juice tests was 

in the scope of 44.36 (TPS3) to 44.89 (TPS1) at beginning 

day, while demonstrated an expanding pattern of 51.72 

(TPS1) to 49.75(TPS1) in three months stockpiling span. 

Beginning day stockpiling mean was 44.59, which 

increment to 50.66. Test TPS1 (48.11) show high mean 

worth, while the example TPS3 (47.11) with most reduced 

estimation of mean. Test TPS1 indicated % expansion of 

most extreme (13.02), while TPS3 (10.76) demonstrated the 

base increment in percent sugar corrosive proportion [17]. 

Diminishing sugar of fruit Juice was in the middle of 17.24 

(TPS3) to 17.28 (TPS1) at beginning day. There demonstrates 

an expanding pattern of 30.65 (TPS3) to 33.23 (TPS1) in 

three months of capacity timespan. Beginning of the value 

of fruit was 17.24, which shows steady increment of 31.78 

through the capacity timespan. Fruit test TPS2 (25.27) 

demonstrated the most extreme value worth, anyway test 

TPS1 (24.01) had least mean worth. Juice test TPS2 (48.18) 

found with greatest percent expansion, while the example 

TPS3 (43.75) with most minimal percent expansion in 

diminishing sugar [18]. The information of Juice tests was 

in the scope of 44.95 (TPS1) to 47.01 (TPS3) at starting. 

Through during capacity time, the non-diminishing sugar 

decline bit by bit from 20.25 (TPS1) to 25.65 (TPS3) at 90 

days of stretch. Beginning mean information was 45.98, 

which shows a lessening pattern of 22.62. fruit mixed 

example TPS3 (37.64) with most extreme mean, while Juice 

test TPS1 (33.41) with least mean. High percent decline 

(54.95), for test TPS1. Be that as it may, TPS3 (45.54) 

demonstrated the base % decline [19, 20].

D I S C U S S I O Nheated until boiled. 10ml of 1N NaOH was added after that 

and the volume was increased up to 250ml. 5ml each 

Fehling A and B solutions were diluted with 10ml water and 

the solution was heated until boiled. The plum was added to 

solution in drop by drop manner until it was brick red in 

colour. Two methylene blue drops were added to evaluate 

the reaction completion. Solution Xml=0.05g reducing 

sugars, 250ml of sample=259×0.05/ml=Y g reducing 

sugars. Sample solution comprises of Y×100/20=P g 

reducing sugar. 10ml of sample has=P g of reducing sugar. 

100 ml of sample has=P×100/10=Q g of total reducing sugar. 

Q g of reducing sugar = free reducing sugar + inverted sugar. 

Non-reducing sugar can be calculated as; total reducing 

sugar – free reducing sugar.

R E S U L T S

The following tables demonstrate pH, titratable acidity, 

sugar acid ratio, reducing and non-reducing sugars, and 

total soluble solids, that were analysed during the entire 

study.

TPS1

TPS2

TPS3

Mean

11.431

0.09

9.84

-

2.27±0.03ab

2.13±0.03aa

2.11±0.04a

-

Treatment

1.07

1.07

1.08

1.07

1.04

1.05

1.07

1.05

1.02

1.04

1.07

1.04

0.97

1.02

1.05

1.01

0.96

1.01

1.01

0.99

0.95

0.99

1.02

0.98

0.93

0.97

1.00

0.96

00 15 30 45 60 75 90
Decrease 

(%)

Storage at different Concentration
Mean+SD

Table 1: The titratable acidity of the Juice ready by mixing the 

juice of plum and tamarind at various stages. a-g Values of 

alphabets demonstrate (P less than 0.05) difference.

TPS1

TPS2

TPS3

Mean

1.34

1.26

1.21

-

47.73±0.02c

48.63±0.03b

49.54±0.01a

-

Treatment

47.41

48.32

49.22

48.31

47.53

48.43

49.31

48.42

47.64

8.55

49.43

48.53

47.73

48.63

49.54

48.7

47.85

48.74

49.63

48.74

47.94

48.83

49.74

48.83

48.05

48.93

49.82

48.94

00 15 30 45 60 75 90
Increase

(%)

Storage at different Concentration
Mean+SD

Table 2: Total soluble solids of juice ready by blending juice of 

plum and tamarind at various stages. a-g values of alphabets 

demonstrate (P less than 0.05) difference.

TPS1

TPS2

TPS3

Mean

45.07%

48.18%

43.75%

-

24.03±0.06bac

25.27±0.05b

24.29±0.07a

-

Treatment

17.28

17.22

17.24

17.24

18.09

20.02

19.25

19.12

21.29

22.25

22.87

22.13

24.32

25.32

24.54

24.72

26.45

28.45

26.93

27.27

28.54

30.21

28.54

29.09

31.46

33.23

30.65

31.78

00 15 30 45 60 75 90
Increase

(%)

Storage at different Concentration
Mean+SD

Table 4: The reducing sugar of Juice ready from mix of fruit juice 

at various stages. a-g Values of alphabets demonstrate (P less 

than 0.05) difference.

TPS1

TPS2

TPS3

Mean

54.95%

52.2%

45.54%

-

33.41±0.04c

34.87±0.06b

37.64±0.05a

-

Treatment

44.95

45.98

47.01

45.98

42.01

43.25

45.24

43.5

38.65

40.13

41.21

39.99

34.21

35.65

39.19

36.35

30.24

31.35

34.99

32.19

23.46

25.78

30.01

26.41

20.25

21.98

25.65

22.62

00 15 30 45 60 75 90
Increase

(%)

Storage at different Concentration
Mean+SD

Table 5: The non-reducing sugar of Juice ready by mixing of juice 

at various stages. a-g values of alphabets demonstrate (P less 

than 0.05) difference.
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C O N C L U S I O N S

Tamarind plum mixed juice was done with various extents. 

Concoction additives were utilised to hinder the 

development of microbial action in mixed juice. The 

tamarind juice drink has high content of vitamin C, 

antioxidant activity and total phenol. However, these 

compounds were lost during 3 months of storage at 28°C. 

As the supplementation level of tamarind plum squash 

increase from tamarind juice 350 ml and plum juice 400 ml 

pH, titratable acidity, ascorbic acid and TSS was increased. 

It is presumed that total soluble solids of fruit mixed juice 

expanded with perseverance and handling. The data had a 

critical impact on taste colour & overall acceptability 

through capacity and cure time spans. Mix juice is more 

suggested regarding business use and for huge scope 

mechanical creation.
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