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ABSTRACT

Shrikhand is a Maharashtrian dessert popularly knomwcommon household and it is fermented prodowirey
the available milk products which are preparedllgc8hrikhand contains acid and sugar, thus einidpilonger shelf life.
The present study aims to study the shelf life lmik&nd by adding carrot juice, to enhance its thelaénefits. Further, the
study used two different wild strains of non-pralicand probiotic cultures in the room and conadll(refrigeration)
temperature. The findings show that, Shrikhand \pithbiotic features was prepared by heating whdlk, mwhich was
used as a control and another one was added witht paice with a ratio of 7.5:1 proportion, thiadyielded 27.8 per cent
and 29.3 per cent of chakka respectively. The figglialso revealed that, the overall acceptabildg wiore in Shrikhand
with probiotic features enriched with carrot juidéne results show that, the keeping quality of aaemriched probiotic
juice was comparatively revealed to be 4 days éamathan whole milk which lasts only for 3 days,the prevailing
temperature (29+10C). In addition to this, the gtatso focused on the viability of cultures, it wiasind to be about 6
log10cfu/g. Thus the study concludes that, Shrikhamriched probiotic with carrot juice reveals ased keeping quality

till 30 days when compared to other milk productséch are not enriched.
KEYWORDS: Shrikhand, Carrot Juice, Optimization, ProbiotidtGies Shelf Life of Shrikand
INTRODUCTION

Fermented milk products are the most popular mitkdpcts in the world, in view of their high nutdtial and
therapeutic values. The subtropical climate of dndliade is essential to devise India’s own modawitkf preservation.
Consequently, various fermented milk products whscited the needs and tastes of its inhabitant® wlereloped.
Over the years, fermented milk became an indisgg@sapplement to the staple food, consumed evayy$hrikhand is

one of the indigenous fermented milk products didr(Anejaet al., 2002).

In modern Indian society, there is an increasehnawareness among consumers, towards the healttofing
probiotic foods. Shrikhand being the most populdigenous fermented product of India, attemptshieen made to make
it more attractive for consumer acceptance by valddition into Shrikhand (Shrivastava and Goyal)7)0 Carrot isa
variablebiennial root crop containing nutrients like carfpdtates, proteins and dietary fiber. It is rich3rCarotene,
vitamin Bs, Panthothenic acid and potassium and also has pioiomponents that enhance the growth of probiotic
cultures (Gopalaet al., 1989).

Patel and Chakraborthy (1987) conducted studiegshenstorage stability of Shrikhand manufacturedmfro
different sources of milk solids. Based on the deith respect to organoleptic evaluation, changeacidity, pH, soluble

nitrogen, total fatty acids and microflora, thepoeed the average shelf-life of the Shrikhand.
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MATERIALS AND METHODS

The Shrikhand samples were packed in sterile palyst cups (rinsing in boiling water; in 200ppm of
hypochlorite solution and exposing to UV rays imiaar air flow for 15 min.) and control and carijaice enriched
Shrikhand were stored at ambient (293)L and refrigeration temperature (P€) and were examined for sensory,

chemical and microbiological analysis.
Coli form and Yeast & Mold Count of Shrikhand Samples

Control and carrot juice enriched probiotic Shrikthasamples stored at ambient and refrigerationiiondvere
examined at an interval of each day and once iay3 despectively till the defect was noticed in shenple for coliform,
yeast & mold count to know the safety of the prdddde pour plate technique was adopted for thememation of
Coliforms and yeast & molds by adopting the setihltion technique and using violet red bile agad analt extract agar
(pH 3.5 at the time of pouring) respectively.

Viability of Probiotics and Non-Probiotics in Shrikhand During Storage

Control and carrot juice enriched probiotic Shriktiassamples containing probiotic and non-probiotittures
separately stored at ambient and refrigeration itiondwere examined at an interval of each day amdhys for their
viability respectively till the defect was noticedthe sample. The pour plate technique was addptatie enumeration of
lactic cultures present in control and carrot et Shrikhand by adopting the serial dilution tegha and using M17
agar forLactococci and S themophillus; de Mann Rogosa Sharpe (MRS) agar was useM. fiermentum and leuconostoc

and M17 with the addition of sodium citrate of 0.2%actis ssp.lactis bv. Diacetylactis.

RESULTS AND DISCUSSIONS
Effect of Storage on the Titratable Acidity and Viability of Probiotic and non Probiotic Cultures in Whole Milk
Shrikhand Stored at Ambient Temperature (29:4°C)

In order to determine the effect of ambient tempgeaon the viability of control and carrot juicarehed
Shrikhand, every day the titratable acidity andblgacounts of the individual cultures present inkpotic culture and
non-probiotic culture was determined by serial tiblu of whole milk Shrikhand made using a PC (podibi culture) and
NPC (Non probiotic culture) and adopting pour plegehnique. On the Oth day of storage of ambiemptrature the
acidity of probiotic Shrikhand was 0.82 and reachel?% lactic acid with the viable count of 7.9Q¢g (L. lactis ssp.
lactis LC1), 7.20logyg(Sthermophillus ST1),7.00logy/g (L.mesenteroides ssp. mesenteroides LEU1), 7.40logyg
(L.fermentum LB4). Shrikhand made using non- probiotic cultsh®wed TA of 0.72% lactic acid with the viable cboh
7.60logd/g (L. lactis ssp.lactis LC3), 7.00logy/g (Sthermophillus ST2), 6.90logy/g (L.lactis ssp lactis bv. diacetylactis
LC5), 7.10logyg (L. fermentum LB2). More reduction viable count of both prob@énd non- probiotic cultures occurred
in whole milk Shrikhand and was more prominent agiaron-probiotic cultures rather than probiotic atds.
The reduction in viable count maybe because ofjtbath of lactic cultures at ambient temperaturd #rat might have
caused a reduction in viability. The probiotic cudts used in the preparation of whole milk Shrikhahowed significant
difference in TA as well as viable count comparednbn-probiotic cultures with each day of storageambient
temperature (Table 2). Srinivasa (2008) showedatémtuin viability of probiotic culturesl( acidophillus andB. bifidum)

in enriched Shrikhand stored at room temperature.
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Coliform and Yeast & Mold Counts of Shrikhand Stored at Ambient Temperature

In order to determine the safety as well as ancatéin of spoilage of the control and carrot jua®iched
Shrikhand, samples were subjected every day téocmlicount and yeast & mold count by serially dilgtthe samples
and using sterile molten Violet Red Bile Agar (VRB&nd Malt Extract agar respectively. Up to 4 dafystorage at room
temperature, Coliforms were absent in control Staiid and carrot juice enriched made of NPC (nobiptic culture)
and showed mold growth on the surface with couf20e30 cfu/g on % day. Whole milk Shrikhand (control) and carrot
enriched Shrikhand made using a PC (Probiotic mjitalso did not show the presence of Coliforms ¢hdwed the
growth of mold on the 5th day of storing betweer3®0cfu/g (Table 1). The growth of Coliforms mayibaibited by one
more day in Shrikhand prepared using the probiatitture that might have produced antimicrobial comm.
Rao, (1979) could able to store Shrikhand up t@ysdat ambient temperature. Patel and ChakrabddBg8) indicated
the average shelf life of Shrikhand stored at reemperature (32+1) was 2 days as mold growth wéisatbon &' day of

storage.

Effect of Storage on the Titratable Acidity and Viability of Probiotic and Non-Probiotic Cultures in Carrot Juice
Enriched Shrikhand Stored at Ambient Temperature (2+1°C)

On the & day of storage at room temperature, the acidityanfot juice enriched probiotic Shrikhand was 9696
lactic acid with the viable count of 8.40lgty (LC1), 7.50 logyg (ST1), 7.00 log/g (LEU1), 8.10 logyg (LB4) and
carrot juice enriched, non-probiotic Shrikhand shdwb lactic acid of 0.81 with the viable count a8 logyg (LC3),
7.20 logy/g (ST2), 7.10 log/g (LC5), 7.90 logyg (LB2). At the end of every day of storage, samplere subjected to
viable counts of individual cultures of probiotincanon-probiotic combination (Table 3). On tH& @y, the acidity of
carrot juice enriched, non-probiotic Shrikhand wla®1 with the viable count of 6.40lgfg (LC3), 5.80logy/g (ST2),
5.40logy/g (LC5), 6.20 logycfu/ml (LB2). The next day of storage, i.e" day the same sample showed mold growth.

Carrot juice enriched probiotic Shrikhand dhday of storage at ambient temperature had 1.4@¢6 lacid with
viable counts of 6.00, 5.30, 5.00 and 5.4%afu/ml for LC3, ST2, LC5 and LB2 respectively, aod the next day of
storage of the same sample showed growth of molthersurface of the product. The probiotic cultunsgd in the
preparation of carrot juice enriched Shrikhand vt significant difference in TA as well as vialdeunt compared to

non-probiotic cultures with each day of storagarabient temperature.
Coliform and Yeast & Molds Counts of Shrikhand Stoed at Refrigeration Temperature (7£1°C)

In order to determine the safety of the control aadot juice enriched Shrikhand, samples wereesiigf to
coliform count and yeast and mold count by seridilyting the samples and using sterile molten &fidked Bile Agar
(VRBA) and Malt Extract agar (MEA) respectively. @wery 3 day of storage till mold growth was visualized the
samples. Up to 21 days of storage at refrigerdgomperature, Coliforms were absent in all the vasi@f Shrikhand made
of PC (Probiotic culture) and NPC (Non probiotidtate). Even on the 30th day of storage the Calif®mvere absent in
carrot juice enriched probiotic Shrikhand. Mold gtb on the surface with a viable count of 1.0,4mon 24'day of
refrigeration storage was in observed in whole rSitkikhand made with NPC. Whole milk Shrikhand madmg a PC;
carrot juice enriched non-probiotic Shrikhand shdwlee presence of mold on the 27th day of stor@gethe 30th day of

storage even carrot juice enriched probiotic Skaichshowed the presence of mold.
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Increased shelf life of the carrot juice enrichedbpotic Shrikhand may be attributed to the low pemature
storage and the presence of antimicrobial compooadgpared to non-probiotic enriched as well as woilk Shrikhand
(Table 4).

Effect of Storage on the Titratable Acidity and Viability of Probiotic and Non-Probiotic Cultures in Whole Milk
Shrikhand Stored at Refrigeration Temperature (7+fC)

On the §' day of refrigeration storage the acidity of prdlticShrikhand was 0.82 with the viable count of07.9
(L. lactis ssp.lactis LC1), 7.20 & thermophillus ST1), 7.00 l(euconostoc mesenteroides ssp. mesenteroides LEUL),
7.40logcfu/g (L. fermentum LB4) while nonprobiotic Shrikhand showed 0.72%tiaacid with the viable count of 7.60
(L. lactis ssp lactis LC3), 7.00 (S. thermophillus ST2), 6.90 . lactis ssp.lactis bv. diacetylactis LC5), 7.10logqcfu/g
(L. fermentum LB2). Increased production of lactic acid in these of probiotic culture is the main characterisfithem.
On the & day of storage of the refrigeration temperatueeatidity of probiotic Shrikhand was 0.84 with thable counts
of 7.70, 7.00, 6.90 and 7.20lghy for LC1, ST2, LEU1 and LB4 respectively. The npnobiotic whole milk Shrikhand
had 0.74% lactic acid with the viable count of To4Q.C3, 6.80 for ST2, 6.70for LC5 and 7.00}¢)g for the LB2.0n 21st
day, the acidity of non-probiotic Shrikhand was@with the count of 5.00 lagg (LC3), 5.20 logy/g (ST2), 4.60 log/g
(LC5), 4.80 logyg (LB2). The sample showed the mold growth on2iéh day of storage at refrigeration temperature.
The acidity of probiotic Shrikhand was 0.90 withetkiable count of 4.90, 4.80, 4.50 and 4.60.dcfu/g for LC1,
ST1, LEU1 and LB4 respectively on the 27th dayeffigeration storage and later on™3@ay the sample revealed the
signs of deterioration with mold growth on the sgd. The average viable counts of probiotic culiarevhole milk
Shrikhand were around 4.70 at the end of refrigmmagtorage and reduction in viability is low temgteire as well as the
action of lactic acid on the cells. The probioticltares used in the preparation of whole milk Shuikd,
showed significant difference in TA as well as Wé&abount compared to non-probiotic cultures witbheday of storage at

refrigeration temperature (Table 5).

Effect of Storage on the Titratable Acidity and Vigbility of Probiotic and Non-Probiotic Cultures in Carrot Juice
Enriched Shrikhand Stored at Refrigeration Temperaure (7+1°C)

On the 0Oth day of refrigeration storage of cartite enriched probiotic Shrikhand the acidity wa8606 lactic
acid with the viable count of 8.40 (LC1), 7.50 ($TZ.00 (LEU1), 8.10log/g (LB4) while non-probiotic Shrikhand
showed 0.81% lactic acid with the viable count &07(LC3), 7.20 (ST2), 7.10 (LC5), 7.90 lgiy (LB2). On the % day
the acidity of carrot juice enriched probiotic ¥and was 0.99 with the viable counts of 8.20, 76380 and 8.00log/g
for LC1, ST2, LEU1 and LB4 respectively. Carrotcienriched, non-probiotic had 0.82% lactic acithulie viable count
of 7.60for LC3, 7.00 for ST2 & LC5 and 7.70 g for the LB2.0On 24th day, the acidity of carraicg enriched,
non-probiotic Shrikhand was 0.86 with the counbdf5 logy/g (LC3), 4.00 logyg (ST2), 4.55 log/g (LC5), 4.85 logyg
(LB2). The sample showed the mold growth on thén 2igty of storage at refrigeration temperature. atidity of carrot
juice enriched probiotic Shrikhand was 1.04 witk thable count of 4.48,3.80,3.76and 5.0@§ggfor LC1, ST1, LEU1
and LB4 respectively on the 30th day of refrigenatstorage and later on "&$ay the mold growth on the surface was
observed on the same variant of Shrikhand at exfitgd storage (Table 6). The probiotic culturesiua the preparation
of carrot juice enriched Shrikhand, showed sigaificdifference in TA as well as viable count congglato non-probiotic

cultures with each day of storage at refrigerat@mperature.
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CONCLUSIONS

The milk products are widely used for health beséfi day to day life, this usefulness is more dgdbenefits
when the milk products are having more shelf Ifart other products. The fermented milk productsshaecently been
used on a large scale due to health benefits wdrieHabeled as “probiotic”, this signifies the diffnce between other
products with reference to health benefits. Duth&se benefits, the study made an attempt to aseésipact of carrot
juice with the probiotic nature of milk productgesially which are fermented in nature. Thus, tiuelys used carrot juice,
this juice is helpful for building Immunity, VitamiA and antioxidant in nature, these qualities mvleariched with

probiotic shrikand features always revealed goadf $ife apart from flavored taste than non-enridimeilk products.
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APPENDICES

Table 1: Coliform and Yeast & Mold Counts of Shrikhand Stored at Ambient Temperature (29+1C)

A) Coliform count —Nil throughout the storage period
B) Yeast and molds

Day of Storage : Whole Milk _ WM Carrot Juice_ :
Probiotic | Non-Probiotic | Probiotic | Non- Probiotic
Viable Count Log,cfu/g
0 Nil Nil Nil Nil
1 Nil Nil Nil Nil
2 Nil Nil Nil Nil
3 Nil Nil Nil Nil
4 Nil 30 Nil 20
5 50 Spoiled 30 Spoiled
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Table 2: Effect of Storage on Titra Table Acidity and Viability of Probiotic and
Non-Probiotic Cultures of Whole Milk Shrikhand Stored at Room Temperature (29+iC)

Viable Count Expressed as Logcfu/g
SDtg?’a‘;L TACRLA) [CL | Lc3 | sti | St2 | LEUL | LC5 | LB4 | B2
PC NPC PC NPC PC NPC PC NPC PC NPC
0 0.82 0.72 7.90 7.60 7.20 7.0( 7.0D 6.90 7.40 710
1 0.94 0.84 6.90 7.00 7.00 6.5( 6.78 6.20 7.10 6.80
2 1.06 0.99 6.40 6.20 6.20 6.0( 6.16 5.90 6.64 6.10
3 1.12 1.09 6.00 5.98 5.98 5.7( 5.90 5.10 6.00 585
4 1.18 Spoiled 5.50 Spoiled 5.40 Spoiled 5.50 ®pdil 5.60 | Spoiled
5 Spoiled Spoiled Spoiled Spoiled Spoiled
Result of Trend Analysis
Coefficient 0.09 -0.119 -0.57 -1.622 -0.462 -1.48 -0.388 -1.49 -0.47 -1.515
SE 0.0091652 0.1415003 0.0640312 0.6114976 0.049085 0.6007773 0.0313262 05325098 0.0311341 0.6187555
R2 0.9698276 0.1907771 0.9635231 0.7010695 0.9672455 0.6691922 0.9808193 0.7229712 0.9870067 0.6664803
T 9.8198051 -0.8409876 -8.9019044 -2.6525042 -9.4122517 -2.4634753 -12.385783 -2.7980707 -15.095979 -2.4484632
T* 2.2621572 2.2621572 2.2621572 2.2621572 2.2621572 2.2621572 2.2621572 2.2621572 2.2621572 2.2621572
Note: If T value is greater than T* value, it indicatggnificant difference
Table 3: Effect of Storage on Carrot Juice Enrichedshrikhand (7.5:1 — Milk: Juice)
Stored at Room Temperature (29+1C)
TA(%LA) Viable Count Expressed as Logcfu/g
Day of Storage LC1 | LC3 |ST1| ST2 |LEU1 | LC5 |LB4 | LB2
PC | NPC | PC | NPC | PC | NPC PC NPC | PC | NPC
0 0.96| 0.81 8.40 7.80 7.50 7.20 7.0( 7.10 8,10 7.90
1 1.08| 0.97 7.50 7.00 6.80 6.90 6.2( 6.40 7.40 7.0p
2 1.20| 1.09 6.90 6.10 6.00 6.00 5.83 5.80 7.00 6.1p
3 1.32] 1.21 6.40 5.40 5.80 5.40 5.4( 5.10 6.20 5.4p
4 1.40| Spoiled 6.00 Spoiled 5.30 Spoiled 5.00 $pail 5.45| Spoiled
All the values are average of 3 trials.
Note:* PC-Probiotic culture; ** NPC- Non-probiotic culture
Result of Trend Analysis
Coefficeint | 0.112 -0.138 -0.59 -1.72 -0.54 -1.59 -0.48 -1.55 -0.65 -1.74
SE 0004619 | 0155936 | 0055076 | 0525611 | 0.061101 | 0556147 | 0044692 | 0513907 | 0037859 052
R2 0994924 | 0207018 | 0.974524 | 0.781158 | 0.963012 | 0.73151 | 0.974652 | 0.752003 | 0.989925 | 0.788684
T 2424871 | -0.88498 | -10.7125 | -3.27238 | -8.83782 | -2.85895 | -10.7403 | -3.01611 | -17.1688 | -3.34615
T* 2262157 | 2262157 | 2262157 | 2.262157 | 2262157 | 2262157 | 2.262157 | 2262157 | 2.262157 | 2262157

Note: If T value is greater than T* value, it indicatggnificant difference

Table 4: Coliform and Yeast & Mold Counts of Shrikhand Stored at Refrigeration Temperature (7+£C)

A. Coliform count was nil for control and carrot etméd shrikhand through out the storage period
B. Yeast and mold count:

Day of Storage : Whole Milk _ V\_/M_: Carrot Juice_ :
Probiotic | Non Probiotic | Probiotic | Non Probiotic
0 Nil Nil Nil Nil
3 Nil Nil Nil Nil
6 Nil Nil Nil Nil
9 Nil Nil Nil Nil
12 Nil Nil Nil Nil
15 Nil Nil Nil Nil
18 Nil Nil Nil Nil

Impact Factor (JCC): 4.8764
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Table 4: Contd.,
Day of Storage : Whole Milk _ V\_/M_: Carrot Juice_ :
Probiotic | Non Probiotic | Probiotic | Non Probiotic

21 Nil Nil Nil Nil

24 Nil 30 Nil 20

27 30 Spoiled Nil Spoiled

30 Spoiled Nil

33 10

All the values are average of 3 trials.

Table 5: Effect of Storage on Whole Milk Shrikh andStored at Refrigeration Condition (7+1°C)

Viable Count Expressed as logcfu/g
sDtg?agL TASLA)  c1 T e [ sti | st2 [ Leul | Lcs [ B4 | 182
PC* | NPC** PC NPC PC NPC PC NPC PC NPC

0 0.82 0.72 7.90 7.60 7.20 7.0( 7.0( 6.90 7.40 7.10
3 0.84 0.74 7.70 7.40 7.00 6.8( 6.9( 6.70 7.20 7.00
6 0.85 0.75 7.50 7.20 6.80 6.6( 6.7( 6.60 7.00 6.80
9 0.85 0.75 7.30 7.00 6.60 6.4( 6.5( 6.40 6.80 6.60
12 0.86 0.76 6.80 6.40 6.00 6.0( 6.0( 5.90 6.00 061
15 0.86 0.76 6.60 5.90 5.80 5.9( 5.5( 5.40 580 057
18 0.88 0.78 6.00 5.40 5.40 5.6( 5.0( 5.00 510 550
21 0.89 0.79 5.10 5.00 5.00 5.2( 4.7( 4.60 4P0 048
24 0.90| Spoiled 4.90| Spoiled 4.8( Spoiled 4.50 IBdai 4.60 | Spoiled
27 0.90| Spoiled 4.70| Spoiled 4.5( Spoiled 4.3p IBdai 4.26 | Spoiled

All the values are average of 3 trials.
Note: *PC-Probiotic culture; ** NPC- Non-probiotic culture

Whole milk shrikhand made using NPC showed spoitaye4” day of storage, while Pc showed spoilage dh 30
day.

Result of Trend Analysis

Coefficient | 0.002889 | -0.02297 | -0.1303 | -0.27576 | -0.10606 | -0.24263 | -0.11297 | -0.2499 | -0.12578 | -0.25848
SE 0.000207 | 0.009416 | 0.00934 | 0.054228 | 0.004035 | 0.058367 | 0.006578 | 0.050513 | 0.006524 | 0.052337
R2 0.960724 | 0.426532 | 0.960519 | 0.763724 | 0.988552 | 0.683542 | 0.973589 | 0.753657 | 0.978928 | 0.753028
T 13.98872 | -2.4393 -13.951 | -5.08515 | -26.2829 | -4.1569 | -17.1726 | -4.94723 | -19.278 | -4.93887
T#* 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157

Note: If T value is greater than T* value, it indicaggnificant difference

Table 6: Effect of Storage on Carrot Juice EnrichedShrikhand Stored at Refrigeration Temperature (7+£C)

Viable Count Expressed as logcfu/g
sDtg?agL TA(%LA) LC1] Lc3 | sSTL [ ST2 |LEUL| Lc5 | LB4 | LB2
PC NPC PC NPC PC NPC PC NPC PC NPC

0 0.96 0.81 8.40 7.80 7.50 7.2( 7.00 7.1( 8.10 7.90
3 0.99 0.82 8.20 7.60 7.30 7.0( 6.80 7.0( 8.00 7.Y0
6 0.99 0.82 8.02 7.46 7.17 6.84 6.65 6.8( 7.80 7.50
9 1.00 0.82 7.40 7.00 6.90 6.44 6.45 6.0( 7.60 7.00
12 1.00 0.83 7.00 6.42 6.12 6.0( 6.00 5.80 7.00+ 406.
15 1.02 0.83 6.50 6.00 5.90 5.58 5.60 5.60 640 06.0
18 1.02 0.85 6.00 5.75 5.10 5.0( 5.00 5.00 6.00 05.1
21 1.02 0.86 5.60 5.45 4.90 4.6( 4.80 4.7% 582 04.9
24 1.04 0.86 5.1(Q 5.15 4.60 4.0( 4.25 4.5% 5.p2 548
27 1.04 0.86 4.80 Spoiled 4.24 Spoiled  4.00 Spoileds5.24 Spoiled
30 1.04 Spoiled 4.4§ Spoileg 3.80 Spoiled  3.76 I8doii 5.00 Spoiled

All the values are average of 3 tridite: * PC-Probiotic culture; ** NPC- Non-probiotic culture
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Result of Trend Analysis

Coefficient | 0.002455 | -3.14286 2.29712 | 1.691734 | 0.408551 | 1.74512 | 0.416635 | 1.865904 | 0.390665 | 2.127637
SE 0.000243 | 3.13647 | 1.693584 | 0.337966 | 0.081433 | 0.2873882 | 0.064442 | 0.340876 | 0.080731 | 0.384519
R2 0.918908 | 0.100367 | 0.169721 | 0.735732 | 0.736616 | 0.803265 | 0.822834 | 0.769011 | 0.722369 | 0.772824
T 10.09874 | -1.00204 | 1.356366 | 5.005637 | 5.01703 | 6.061921 6.46528 | 5.473845 | 4.83913 | 5.533246
T* 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157 | 2.262157

Note: If T value is greater than T* value, it indicat@gnificant difference

Impact Factor (JCC): 4.8764 NAAS Ratj 3.73



