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Calving interval asinfluenced by certain genetic and
non-genetic factors in Brownswiss crosses with
various levels of inheritance

R. P. Singh*, Neeraj** and J. Prasad***

* Assistant Professor, ** A ssociate Professor, *** Dean
Faculty of Veterinary Science and Animal Husbandry
A.A.l.-D.U, Allahabad

ABSTRACT

The present study was made to assess the rel ative importance of certain genetic
and non-genetic factors causing variation in calving interval of Brownswiss
crosses. Thegenetic factorswereageat first calving (AFC), weight at first calving
(WFC), sex of calf born, weight of calf born (WCB) and level of exotic
inheritance (1/16,1/8,1/4,1/2) of dams. The non-genetic factor included seasons
of calving (winter, summer and rainy). A non-significant influence of WFC,
Brownswiss inheritance (BSI) and Season of calving was observed with a
significant influence of AFC, sex of calf born and WCB on calving interval.

INTRODUCTION

Long calving interval affects breeding efficiency of dairy animals and
consequently the economy of dairy enterprises. Regular and shorter calving interval of
dairy animalsisakey factor in reproduction and rapid multiplication of the outstanding
genetic material through proper breeding plans. Present study was made to determine
influence of certain genetic and non-genetic factors on calving interval of Brownswiss
(BS) crosses.

MATERIALSAND METHODS

The data on calving interval pertaining to period from 1926 to 1978 of
Brownswiss crosses maintained at A.A.l.-D.U., Allahabad were utilized for the present
study. The housing, feeding, health care and management practices were uniform. The
total of 138 BS crosses were classified into four genetic groups i.e. cows containing
%,1/4,1/8 and 1/16 BSinheritance and data on age at first calving (AFC), weight at first
calving (WFC), sex of calf born, weight of calf born and calving seasonswere collected.
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The data for this study were subjected to statistical analysis using analysis of
variance techniques (F-test), Fisher’st-test and critical differences as per the method of
Snedecor and Cochran (1967).

RESULTSAND DISCUSSION

The over all mean calving interval in Brownswiss crosses ranged form 13.66-
16.85 months.

The data presented in table-1 showed that the shortest calving interval (Cl) of
15.76 monthswas observed in cows of AFC 18-30 monthsfollowed by 16.56 months Cl
in cows of AFC 42-54 months and 16.85 months in cows of AFC 30-42 months and the
differenceswere non-significant, Theseresultsarein linewith the observationsof Nehra
& Chaudhary (1987), However, Yadav and Rathi (1992) reported a significant
influence of AFC on calving interval.

Table-1 :- Influence of various factorson calving interval of cows
(A) Genetic factors

1. AFC (Months) 18-30 30-42 42-54
Cl (Months) 15.76a  16.85a 16.56a
2. Wt.of cows 376-425 Above-425 276-325 326-375 225-275
Cl (Months) 13.66a  13.72a 1489a 16.27a  16.30a
3. Sex of calf born Female Male
Cl (Months) 14.6a 15.85b
4. Wt. of calf born(kg) 26-30 Above-30 21-25 17-20 Upto-16
Cl (Months) 1458a  14.61a 1556b 16.82c  17.05c
5. Level of BSI V16BS 1/2BS 1/4ABS  1/8BS
Cl (Months) 1483a  15.18a 15.84a 16.46a
(B) Non-genetic factor
6. Season of calving Summer  Rainy Winter
Cl (Months) 15.28a 16.65a 15.91a

Note : Similar alphabets on values indicate non significant differences between values
with in the parameter.
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The shortest Cl of 13.66 months was an observed in cowsweighing 376-425 kg
body weight followed by 13.72 months Cl in cows weighing over-425 kg body weight,
14.89 months CI in cowsweighing 276-325 kg body weight, 16.27 months CI in cow of
326-375 kg body weight and 16.30 months CI in cows of 225-275 kg body weight. The
differencesin calving interval due to body weight of cows were non-significant.

The shortest CI of 14.6 months was recorded in cows which produced female
calvesthan 15.85 months ClI in cowswhich produced male calves as compared to female
calves and the differences in calving interval due to sex of calf born were significant.
These results do not agree with Sarkar and Prasad (1997), Lopez et al. (1988), who
observed a non-significant effect of sex of calf born on calving interval.

The shortest Cl of 14.58 months was observed in cows which produced calves
weighing 26-30 kg body weight followed by 14.61 months ClI in cows produced calves
more than 30 kg body weight, 15.56 CI in cows which produced calves weighing 21-25
kg body weight, 16.82 ClI in cows which produced calves of 17-20 kg, body weight and
17.05 months Cl in cows produced calves of lessthan 17 kg body weight. The differences
in these values of calving interval in cows due to weight of calf born were significant.
Cowswhich produced calves of lower body weight (bel ow-25 kg) registered significantly
longer calving interval than cows produced calves above-25 kg body weight.

The shortest Cl of 15.28 monthswas recorded in summer season calversfollowed
by 15.91 CI in winter season calvers and 16.65 months Cl in rainy season calvers. The
differencesin calving interval due to three calving seasons were non-significant, which
isin agreement with the findings of Nehra, et al. (1987), Deshpandey et al. (1988),
Jahageerder et al. (1996) and Sarkar and Prasad (1997). However, the significant
differences for calving interval between rainy and winter season calvers were reported
by Reddy et al. (1988).

The shorter ClI of 14.83 months was observed in cows with 1/16 Brownswiss
inheritance followed by 15.18 months Cl in cowswith %2 Brownswissinheritance, 15.84
months CI in cows with ¥ Brownswiss inheritance and 16.46 months CI in cows with
1/8 Brownswissinheritance and the differencesin calving interval dueto different level
of Brownswiss inheritance were formed to be non-significant. This was in agreement
with the findings of Verma et al. (1974).
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ABSTRACT

The present study was made to assess the rel ative importance of certain genetic
and non-genetic factors causing variation in service period of Brownswiss crosses.
The genetic factors included were age at first calving (months), weight at first
calving (kg), sex of calf born, weight of calf born (kg) and level of exotic
inheritance (1/16,1/8,1/4,1/2) of dams. The non-genetic factor included seasons
of calving (winter, summer and Rainy), A non-significant influence of these
factors on service period was observed.

INTRODUCTION

Service period is an important economic trait of dairy cows as it influences
reproductive efficiency and has a bearing on lifetime production of dairy cows. The
shorter service period reduces generation interval, thus increases the genetic gain per
unit of time (Jain et al., 1999). As anorm this period should be about 75 days for high
level of fertility. Though very short service periods do not allow the animal to prepare
completely to carry a foetus and long service periods are not economical. Therefore
present study was made to determineinfluence of certain genetic and non-genetic factors
on service period of Brownswiss (BS) crosses.

MATERIALSAND METHODS

Thedataon service period pertainsto aperiod from 1926 to 1978 of Brownswiss
crosses maintained at A.A.l.-D.U Allahabad were utilized for the present study. The
housing, feeding, health care and management practices were uniform. Thetotal of 138
BS crosses were classified into four genetic groups i.e. cows containing ¥2,1/4,1/8 and
1/16 BSinheritance and dataon ageat first calving (AFC), weight at first calving (WFC),
sex of calf born, weight of calf born and calving seasons were collected.

The data for this study were subjected to statistical analysis using analysis of
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variance techniques (F-test), Fisher’st-test and critical differences as per the method of
Snedecor and Cochran (1967).

RESULTSAND DISCUSSION

The over al mean service period in Brownswiss crosses ranged form 52.11-
88.10 days, indicating ahigh level of fertility, which issimilar to the findings of Prasad
(2002).

The data presented in table-1 showed that the shortest service period (SP) of
59.87 days SP was observed in cows of 30-42 months AFC followed by 64.22 days SP
in cows of 42-54 months AFC and 78.28 days SPin cows of 18-30 monthsAFC and the
differences were non-significant, which isin agreement with observations of Jain, et
al. (1999) and Prasad (2002).

The shortest SP of 62.2 days was observed in cow of more than 325-kg body
weight followed by 70 days SPin cows weighing 276-325 kg body weight and 82 days

Table- 1 :- Influence of various factors on Service period (days) of Cows:
(A) Genetic factors

1. AFC(month) 30-42 42-54 18-30
P (Days) 59.87a 64.22a 78.28a

2. WFC (ko) Above-325 276-325  225-275
P (Days) 62.2a 70a 82a

3. Sexof calf born Female Male
P (Days) 63.90a 66.2a

4. Wt. Cdf born (kg)
(Combined Male & Female) Upto-16 17-20 Above-30 26-30 21-25

P (Days) 58.63a 62.2a 65a 72.41a 88.10a
5. Level of BSinheritance  1/8 BS V16BS  1/4BS 1/2BS

SP (Days) 52.11a 56.61a 66.04a 67.2a
(B) Non-Genetic Factor
6. Season of calving Summer Winter Rainy

P (Days) 66.12a 68.36a 69.77a

Note : Smilar alphabets on values indicate non significant differences between values
with in the parameter.
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SPin cows of 225-275 kg body weight. The differences in service period due to body
weight of cows were non-significant.

The shortest SP of 58.63 days was recorded in cows which produced female
calvesthan 62.2 days SPin cows which produced male calves and the differences were
non-significant, which do not agree with work by Neer aj (1993) and Sarkar and Prasad
(1997), who observed asignificant effect of sex of calf born on service periodin Jersind
COows.

The shortest SP of 58.63 days was observed in cows which produced calves
weighing upto-16 kg body weight followed by 62.2 days SP in cows produced calves
weighing 17-20 kg body weight, 65 days SP in cows which produced calves weighing
above-30 kg body weight, 72.41 days SP in cowswhich produced calves 26-30 kg body
weight and 88.10 days SP in cows produced calves of 21-25 kg body weight. The non-
significant differencesin service period dueto weight of calvesborn, isnot in agreement
with the observations of Jadhav and Bhatnagar (1987), Pyne et al. (1988), and
Chaudhary at €l. (1989), who observed a significant effect of weight of calf born on
service periods of cows.

The shortest SP of 66.12 days was recorded in summer season calversfollowed
by 68.36 days SPin winter season calversand 69.77 days SPin rainy season calversand
the differences in service period due to calving seasons were non-significant, which in
agreement with the findings of Neeraj (1993), Sarkar and Prasad (1997) and Bhoite
et al. (1998).

The shorter SP (52.11days) was observed in cows with 1/8 Brownswiss
inheritance followed by 56.61 days SPin cowswith 1/16 Brownswissinheritance 66.04
days SP in cows with 1/4Brownswiss inheritance and 67.2 days SP in cows with 1/2
Brownswiss inheritance and the differences in service period due to different level of
Brownswiss inheritance were non-significant. A non-significant effect due to level of
exotic inheritance was also reported by Verma at €. (1974), Bhatt at €. (1978) and
Singh and Singh (1994).
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Organoleptic Study of Different Levels of Sugar on Sweet
Cottage Cheese by Direct Acidification Technique
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ABSTRACT

An experiment was carried out with the object to study the effect of different
levels of sugar on the sensory evaluation of sweet cottage cheese by direct
acidification technique. It was revealed from the results that the treatment T,
having 25% sugar found highest scores in body, texture, colour& appearance
and overall of sweet cottage cheese while the treatment T, having 35% sugar
did not bring significant improvement in all above attributes. The treatment T,
registered atremendousincreasein the flavour and taste scoreswhere the sugar
content increased to the extent of 30% in the sweet cottage cheese.

INTRODUCTION

Cheese is one of the important fermented dairy product. It is highly nutritious,
providing dietary elements that are essential for the human system. The global cheese
market is slowly being captured by the Indian producers (Makhal et al., 2004). The
demand for cheese in India in the year 2005 was estimated to be 30,500 tonnes and
growth rate are expected to be more than 15 percent per annum. These special valueslie
in the nature of proteins, high calcium & phosphorous content as well as easy and
complete digestibility of its nutrients. Sweet cottage cheese by direct acidification
technique can be suitably made with the addition of sugar instead of salt on laboratory
as well as commercial scale. Sweet cottage cheese is palatable for those who do not
relish salted and ripened cheese because it contains pleasant sweet flavour and taste,
also it supplies good quality proteins.

The present investigation was carried out to find out the effect of different levels
of sugar on the quality of sweet cottage cheese by direct acidification technique.
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MATERIALSAND METHODS

Sweet cottage cheese was prepared from skim milk. Skim milk was acidified
using hydrochloric acid diluted to 50% with distilled water. Milk was coagulated by
using Meito rennet @1gm. /100 Its.

Four treatments were used in the experiment are indicated as (T,) sweet cottage
cheese prepared with 20% sugar, (T,) sweet cottage cheese prepared with 25% sugar,
(T,) sweet cottage cheese prepared with 30% sugar, (T,) sweet cottage cheese prepared
with 35% sugar. For all the treatments the skim milk was standardized to 9% S.N.F. The
sensory evaluation was carried out by the panel of five experienced judgesbased on A 9
point hedonic scale.

10
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Sweet Cottage Cheese Sensory Score Card

Replication No.
9 Point Hedonic Scale

Hedonic rating Score

Most desirable 9

Highly desirable

Moderately desirable

Slightly desirable

Neither desirable/ undesirable

Slightly undesirable

Moderately undesirable

Very undesirable

RIN]|IW] RO N]| 0

Most undesirable/Unacceptable

Parameter Treatments

T T T

1 2 3

Flavour & Taste score

Body score

Texture score

Colour & Appearance

Overall acceptability

Remarksif any:

Date: Signature
(Name)

11
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Statistical analysis: The data obtained on these parameters were statistically analysed
by using analysis of variance and critical difference technique.

Figure: Flow chart of Sweet Cottage Cheese by direct acidification technique
Skim Milk

Filtration/Clarification
Standardization
Pasteurization (Holding Method)
Chilling'(2°-4°C)
Acidifying (with HCI)
Heating (30°C)
Renneting (@ 1.%gm/ 100Its. Milk)
Setting
Cutting
Cooki ng (39°C)
Drainage of Whey
Washing of curd (3 washings)

Curd divided into four equal parts

y v v y

T T, T, T,

{ ) } 3
v

Addtion of ground sugar

4 ‘ ‘ v
T T T T

1 2 3 4

(fO%) (25%)  (30%) (35<yi)

Creami ng‘(SO% fat)

12
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RESULT AND DISCUSSION

Table1: Average of data obtained on different aspects of sensory evaluation for
samples of Sweet Cottage Cheese

Parameters Treatments
T, T, T, T,
Taste & Flavour 754 7.72 7.8 7.2
Body 7.72 7.78 7.62 7.32
Texture 7.58 7.74 7.54 7.28
Colour & Appearance 7.62 7.74 7.56 7.32
Overall acceptability 7.60 7.73 7.63 7.24

Figure-1: Responseof differentlevelsof sugar on sensory evaluation of Sweet cottage
cheese

& Fparea @ e e
e ]

M wrw

f [ rs———
= S e palat
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Table-2:  Analysis of variance for sensory evaluation of sweet cottage cheese.

Source of d.f Flavour Body Texture | Colour& Overdll
variation & Taste Appearance | acceptability
Treatment 3 0.71 0.419 | 0.363 0.312 0.4667
Replication 5 0.751 0.46 0.44 0.444 0.3895
Error 15 0.085 0.053 0.052 0.025 0.0179

Significant at 5% level

Taste& Flavour : Table-1 and Fig.1 revealsthat thetaste & flavour score was highest
of T, (7.8) followed by T, (7.72) >T, (7.54) > T, (7.2). This indicates that the taste &
flavour of cottage cheese added with 30% sugar (T.,) was judged to be best.

Body: It is evident from the Fig.1 that T, was awarded highest score of 7.78 for body
followed by T, (7.72) > T, (7.62) > T, (7.32). It appears that a specific range of sugar
content improves the body in the finished product of sweet cottage cheese. The higher
or lower range of sugar content of T, affect on the body of the product.

Texture: It isbeing observed from the Fig.1 that the T, (7.74) scored highest amongst
the treatments followed by T, (97.58) >T, (7.54) > T, (7.28) It is indicated by the
observation that a specific range of sugar content improves the texture in the finished
product of sweet cottage cheese. Higher or lower range of sugar content than the optimum
adversely affect on the texture of the product.

Colour and appearance: It is observed that the T, found highest score of 7.74 for
colour and appearance, followed by T, (7.62) > T, (7.56) > T, (7.32). The decrease in
colour and appearance score was mainly due to dull yellowish colour on the surface of
sweet cottage cheese. As for the colour and appearance is concerned the treatment T,
which contained 25% sugar was found to be most acceptable.

Overall acceptability: Itisevident form the Table-1 and Fig.- 1 that the T, had maximum
overall acceptability score of 7.73 followed by T, (7.63) > T, (7.60) T, (7.24). Overall
scores for the treatments were influenced by the scores of flavour and taste, Body and
texture and colour & appearance.
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CONCLUSION

It is concluded from the results that the increasing in percentage of sugar over
25% did not have good impact at all on the organoleptic quality of sweet cottage cheese,
while sugar less than 25% also did not show a better overall acceptability. Therefore it
can be concluded that the cheese with 25% sugar was recommended most desirable by
the panel of judges.
REFERENCES

www.dairybaazar.com
Ghosh, J. and Rojorhia, G.S. (1990), Indian Journal of Dairy Science.

IS: 1224 (1977). Determination of fat by Gerber method. Indian Standard Institution,
New Delhi.

IS: SP18 (Part XI) (1981). ISl Handbook of food analysis Part XI - Dairy Products.
Indian Standard Institution, New Delhi.

Hansen, R. (1979). Production of Cottage Cheese by means of chemical acid treatment
—the Direct set method.

Makhal et al (2004). Cheese and itsscopein health foods. Indian Journal. Food I ndustry
55 (7): 47-57.

15



The Allahabad Farmer \ol. LXII January, 2007 No. 2

Studies on the quality of Paneer prepared by using
different levels of SorbicAcid

Pashupati Nath*, Ramesh Chandra** and Tanweer Alam***
*PG Student, ** Dean and Head, *** Assistant Professor
Department of DT

College of Food and Dairy Technology

AAI-DU (Allahabad)

ABSTRACT

A laboratory experiment was conducted in the department of dairy technology,
college of food and dairy technology, A.A.l.(D.U) Allahabad to find the effect
of different levels of sorbic acid on the quality and shelf life of Paneer. The
buffalo milk used for the preparation of paneer preparation was standardized to
4.5% fat and 8.5% SNF. Thedifferent levelsof sorbic acid such as 50 ppm (T),
100 ppm (T,) and 150 ppm (T,) were added into the standardized milk. Paneer
prepared from milk without addition of sorbic acid served ascontrol (T,). Paneer
was prepared by adopting the methods suggested by Bhattacharyaet al. (1971)
with slight modification like sorbic acid was added prior to coagul ation of milk.
Thedifferent samples of paneer were evaluated chemically and organoleptically
after fixed intervals of time.

INTRODUCTION

Paneer is one of the important indigenous dairy products, and used as base
material for the preparation of large number of culinary dishes. Buffalo whole milk with
1:1.65fat and SNF ratio has been recommended for manufacture of good quality paneer.
Paneer is highly susceptible to spoilage and does not keep good for more than aday at
room temperature, the growth of bacteriayeast and molds are the major causes of spoilage.
The growth of these micro-organisms can be checked by the application of certain
chemical compounds, known as preservatives. Several attempts have been made to
enhance the shelf-life of Paneer by preservatives (Sachdeva and Singh, 1985). The
preservative used for this study was sorbic acid. Sorbic is an unsaturated fatty acid and
it has certain characteristics such as better preserving action against microbial
fermentation, helpful in retaining the colour and fairing soluble in the product. The
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aims of this investigation were to increase shelf life of paneer and to determine the
suitablelevel of sorbic acid to be used for effective control of micro-organismsin paneer
during storage.

MATERIALSAND METHODS

The buffalo milk used for the preparation of paneer was standardized to 4.5%
fat and 8.5% SNF. The milk was divided in four lots, and each lot was treated with
different levels of sorbic acid such as 50 ppm (T,), 100 ppm (T,), 150 ppm (T ). Paneer
prepared from standardized milk without addition of sorbic acid served as control (T ).
Paneer was prepared by adopting the methods suggested by Bhattacharyaet al. (1971)
with slight modification like sorbic acid was added prior to coagulation of milk. The
different sampleswere evaluated for fat %, yield, moisture content, fat % in whey, total
solids content, standard plate count, yeast and mold count and organol eptic properties.
The moisture and protein (micro-kjeldahl method) content of all paneer samples were
determined asper | S: SP: 18 (Part XI), 1981. Thefat % of paneer was estimated as per
Gerber method described in IS: SP: 18 (Part XI), 1981. Sensory evaluation was done
by a5 panel of judges, for different quality attributes such as taste & flavour, body&
texture, colour & appearance and over all acceptability. Data obtained after physico-
chemical analysis and sensory eval uation were subjected to statistical analysis by using
analysis of variance.

RESULTSAND DISCUSSION
Effect of sorbic acid treatment on physico-chemical properties of Paneer

During the investigation the data collected on different aspects (Fig.1 and Fig.
2) were statistically analyzed (Table 1 and Table 2). The yield of Paneer in all the
trestments was almost same. There was no significant difference in yield between the
control and experimental Paneer (Table 1). The addition of sorbic acid does not affected
theloss of fat iswhey; it was almost samein all the trestments and control groups. The
loss of total solid was also not affected by addition of sorbic acid.
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Fig. 1:- Effect of sorbicacid treatment on physico-chemical characteristicsof Paneer

Table 1:- Analysisof variancefor physico-chemical characteristicsof paneer treated
with sorbic acid

M.SS
Source of Variation | df Yield Average Fat | Average Total Solids
lossin Whey lossin whey
Treatment 3 27.48 0.0006 3.59
Replication 0.047 0.0003 2.38
Error 15 0.1842 0.0002 127
CD NS NS NS

* Significant at 5 % level of probability

NS = Non-significant
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Fig. 2 Effect of sorbic acid treatments on sensory properties of Paneer

Paneer made with 150 ppm (T,) sorbic acid on the day of manufacture, scored
significantly lower flavour scores (Table 1 and Fig 2) as compared to the control and all
other treatments. Such result was found probably due to the peculiar sorbic acid flavour
which might have masked the delicate natural flavour of Paneer. The other sensory
attributes such as body & texture, colour & appearance and over al acceptability score
of control and other experimental Paneer sampleswerefound to be similar. From perusal
of the ANOVA (Table 3) it is observed that there was no significant difference between
treatments.

Table 2. Analysisof variance for sensory properties of paneer treated with sorbic acid

MSS
Source of Variation | df Taste & Body & Colour & Over al
Flavour | Texture | Appearance | acceptability
Treatment 3 1.17 0.190 0.0312 0.059
Replication 5 0.175 0.1711 0.0197 0.058
Error 15 0.28 0.1489 0.1239 0.053
CD NS NS NS NS

* Significant at 5 % level of probability
NS = Non-significant
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Effect of sorbic acid treatment on microbial qualities (Shelf life) of Paneer.

Table-3:- Average standard plate count (x 10°) per gm and Yeast and Mould
Count (x 107%) per gm of control and experimental Paneer on 0", 39and
7" days of storage at room temperature.

Parameters T T T T

0 1 2 3

0 3 7 0 3 7 0 3 7 0 3 7
Days Days Days | Days Days Days| Days Days Days |Days Days Days

SPC 54.0 588.3 1614.6| 40.8 1045 163.0| 36.0 93.33 161.83 | 31.0 50.33 155.83

Y& M 26.0 277.1 1118.0| 25.6 33.33 39.33| 23.66 28.33 3250 |20.33 25.83 29.16

From Table 2 and Fig. 3 it isobserved that the rate of increasein bacterial population
was significantly higher in control Paneer than the experimental samples of Paneer
during storage period at room temperature. It isinferred from the result that the sorbic
acid helped to check the bacterial growth. Sachdeva and Singh(1985) also opined
that potassium sorbate has bactericidal effect on paneer by lowing the bacterial count.
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Fig. 3 Chaapes in SPC Fig. 4 Chanpe in Y & M count

Perusal from the Table 2 and Fig 4 showed that the rate of increase in fungal
popul ation was significantly higher in control Paneer than the experimental Paneer during
storage. It had revealed that sorbic acid had significant fungicidal effect. Sachdeva and
Singh (1985) also claimed that potassium sorbate minimizes the Y & M count
substantially and enhances the shelf life on paneer.
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CONCLUSION

Itisconcluded from above findings that the addition of sorbic acid decreasethe
microbial load and enhanced the shelf life of Paneer in descending order 150 ppm
(T,) > 100 ppm (T,), > 50 ppm (T,) > T without affecting the quality of Paneer upto 7
days during room temperature. Sachdeva et al.(1985) a so reported that the addition of
potassium sorbate (0.1 %) enhanced the shelf life of paneer.

REFERENCES

Bhattacharya, D.L; Mathur, PM; Srinivasan, M.R. and Samlik D. (1971). Studies
on the methods of production and self life of Paneer. Indian J Dairy
Sci.,11(6):123-129.

Sachdeva,S,; Singh, S. and Kanawjia, S. (1985). Recent development in paneer
technology. Indian Dairyman, 37(11): 50-54.

Sachdeva,S, and Singh, S. (1985). Shelf life enhancement of paneer by preservatives.
Indian J Dairy Sci., 34(10): 150-154.

IS: SP: 18 (Part XI) (1981). ISl Handbook of Food Analysis, Part XI —Dairy Products.
Indian Standards I nstitution, Manak Bhawan, New Delhi.

21



The Allahabad Farmer \ol. LXII January, 2007 No. 2

Compar ative Studies on the quality of creamed cottage
cheese prepared by starter cultureand direct
acidification technique

Sateesh Kumar Pandey*, Ramesh Chandra** and Tanweer Alam ***
* Student, ** Dean and Head, *** A ssistant Professor

Department of Dairy Technology

College of Food and Dairy Technology

A.A.l.-D.U. Allahabad — 211007 (U.P)

ABSTRACT

Studies were conducted to find out the comparative effect of starter culture and
direct acidification technique on the quality of cottage cheese. Experiment was
divided into two equal parts, one part was used for making cottage cheese by
making starter culture method (T ), and another part was used for making cottage
cheese by direct acidification technique (T,). For both treatmentsthe skim milk
was standardized to 0.5% fat and 9% SNF.

INTRODUCTION

Cheese is appreciated by consumers for the great interest and variety it adds to
the eating experience and is one of theimportant and popular productsin dairy world. It
has an excellent image, being perceived as healthy, natural and nutritious (K osikowski,
1982). The demand for cheesein Indiain the year 2005 was estimated to 30,500 tonnes.
Theglobal cheese market is beckoning the Indian producers (M akhal et al. 2004; Singh
and Kanawjia, 1998). Cottage cheese is one such variety, which is gaining momentum
and is very widely consumed as fresh (Sabikhi, 1991, Anon, 2005). Cottage cheeseis
having numerous vital food constituents in the form of concentrated protein, calcium
and phosphorous. It is also alow calorie source of high quality protein (Makhal et al.
2005). Technically the process of cottage cheese manufacturing is simple and can be
produced both on small scale as well as large-scale levels. The production of cottage
cheese is also possible during lean season with the help of skim milk powder, whichis
now a value added product. The increasing demand of cottage cheese has generated a
need for process and product standardization of the product under Indian conditions. At
present the main constraintsin the commercial exploitation and limitation of traditional
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method is the starter culture failure and itslonger incubation period. The present study
was therefore designed to overcome this problem. The objectives of undertaking this
study were to standardize the processing parameters for cottage cheese prepared by
direct acidification and starter culture method and to evaluate productsqualities. Samples
were evaluated organoleptically and physico-chemically.

MATERIAL AND METHODS

The skim milk was standardized to 0.5% fat and 9% SNF. It was divided into
two equal parts, one batch cottage cheese (T,) was prepared by using starter culture
method and second batch (T,) was used for making cottage cheese by direct acidification
technique using HCI. For (T ) the preparation of cottage the short set method described
by Kosikowski (1982) was followed and for the preparation of (T,) the procedure
standardized for Mozzarella cheese by Sabikhi and Kanawjia (1992) at NDRI, Karnal
was followed. For T, preparation, the pasteurized and cooled skim milk was takenin a
vat and acidified by using conc. HCl @ 3.25 ml/I milk after diluting it with equal amount
of distilled water (50% HCI) at 5+1 °C. Then the temperature of vat wasraised slowly to
30 +1° C. Rennet was added @ 1¢/100 | skim milk and vat was left undisturbed for
setting of curd. After setting the curd, rest of the procedure was same as starter culture
method.

Physico-chemical analysis:- The moisture content of cheese samples was determined
by gravimetric method asgivenin IS: SP: 18 (Part X1), 1981. Thetitratable acidity of
samples was determined by the method recommended by the Association of Officia
Analytical Chemists (AOAC, 1984). For determining the pH, 10 g of the grated cottage
cheese sample was mixed with 10 ml of glass-distilled water and slurry was prepared
thereof in a mortar. The pH of the slurry was determined by using double junction
electrode pH scan 3 +, Eutech Instruments Pvt. Limited, Singapore. The protein content
of cheese samples was determined following the procedure delineated by K osikowski
(1982) with dight modification. Three g of cheesewas accurately weighed, and digestion
and distillation were carried out by micro-Kjeldahl method (M eneffee and Over man,
1940) using Kjeltec automatic digester and distillation equipment (Tecator make,
Sweden).

Sensory evaluation:- The creamed cottage cheese was evaluated by panel of 5 judges
with regards to the general colour and appearance, taste and flavour, body and texture
and over all acceptability. A 9 point score card (Hedonic scal€) was used for thispurpose.

Satistical Analysis:- The data obtained after physico-chemical and sensory evaluation
were subjected to statistical analysisusing paired‘t’ test.
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RESULTSAND DISCUSSION

Comparison of physico-chemical characteristics of cream cottage cheese
prepared from direct acidification technique and culture method
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Fig.1 Physico-chemical properties of cream cottage cheeses

Time Taken for Setting the Curd :- The results from Fig.1. It was observed that the
average time taken for setting of curd in T, and T treatment was 47.92 min and 60 min
respectively.

Table 1:- Satistical analysis by using paired‘t’ test.

Parameters t’ test

Time taken for setting curd (min) 5.995*
Yield (%) 5.821*
Moisture (%) 7.791*
Fat (%) 5.227*
Acidity (%) 3.612*
Taste and Flavour 3.112*
Colour and appearance 5.722*
Body and Texture 2.961*
Over all acceptability 1.103

* Significant
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Theresultsobtained may be dueto the more acidity levelsat thetime of renneting.
Thedatawere statistically tested by using paired ‘t’ test. It wasal so found that there was
significant difference between time taken for setting of curd T and T,. The time taken
for setting of curd was directly related to the acidity levels at the time of renneting.
Similar results were also being confirmed by Ernstrom and Kale (1975).

Yield of Cottage Cheese

From the Fig.1 it is observed that the average yields of T and T, were 25.48%
and 24.53% respectively and that the percentage yield in T, were higher than T,. The
data were statistically evaluated by using paired't’ test (Table 1) and found that the
yields differed significantly. It may be inferred from the Table 1 the differencein yield
was found in both the treatments. The yield was directly related to the retention of
moisture in the product. The moisture content of T was observed to be higher than T .
This probably influenced theyield of cottage cheese by starter culture technique and the
retention of moisture in the product. Similarly in case of direct acidified Mozzarella
cheese other workers Sabikhi & Kanawjia (1992) and Ghosh & Singh (1991) had
made similar opinions and agreed with the above findings.

Fat Content

The average fat content of T, was 5.01 and T, was 5.61. Since the amount of
cream added in both the batches was same however, the fat content of T was found to
bedlightly lower thanthat T,. There was significant differencein fat content between T,
and T, (Fig.1). Morefat contentin T, may be due to more absorption of cream in cottage
cheese prepared by direct acidification method. Thisresult isalso agreed with thefindings
of Hansen (1983).
Acidity of Whey

From the perusal of Fig 1 the acidity of whey obtained was T (0.134) and T,
(0.124) respectively. The data were also analysed statistically (Table 1) and found that
thecalculated t value differed significantly. Theresult obtained may be dueto the bacterial
culture played significant role during the fermentation of lactose lactic acid at every
step of cheese making during starter culturetechnique. Similar findingswerealso claimed
by (Emmons and Tuckey, 1967) for cottage cheese and in case of direct acidified
Mozzarellacheese were observed by Sabikhi & Kanawjia, (1992) and Ghosh & Singh
(1991).
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Effect on sensorial quality of cheeses prepared from direct acidification
technique and culture method

The cottage cheese sampleswere eval uated organoleptically for different quality
attributes such as colour & appearance, body & texture, taste & flavour and overall
acceptability.

Colour and Appearance

FromtheFig 2 the average value of T wasrecorded as 8.1 whereas the average
value of T, wasrecorded 8.35. The higher colour and appearance scored was observed
for T_. Thisresults may occur dueto using of acid which may bleach the dull appearance
of cottage cheese. Ghosh and Singh (1991) reported similar effect on mozzarellacheese.
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Fig. 2. Effect of direct acidification technique and starter method on sensory qualities
of creamed cottage cheese.

Taste and Flavour

Therewas significant differencein flavour scores of cottage cheese prepared by
two different methods. The scores obtained from (Fig 2) for taste and flavour of cheese
prepared by starter method were higher than that of direct acidification method. This
result occurs may be dueto the using of starter culture. The datawere statistically tested
by using paired “t” test. It was found that there was significant difference (Table 1)
between T, and T, The higher flavour score of T, may be due to the culture added in
cottage cheese. Hansen (1983) reported that the cottage cheese prepared by starter
culture method had given better flavour score.

Body and Texture

From the perusal of Fig 2, the texture score of cottage cheese obtained from
direct acidification method was similar by the starter culture method. There was no
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significant differencein texture score of cottage cheeses prepared by both the techniques
(Table 1). Theresult obtained may be due to behaviour of curd formed and expulsion of
moisture from curd in two different methods.

Over all acceptability

There was no significant difference in over all acceptability scores of cottage
cheese prepared by two different methods (Table 1). The scores obtained for body texture
of cheese prepared by direct acidification (T,) method was amost similar by starter
culture technique (T ).

CONCLUSIONS

It may be concluded that cottage cheese can be suitably made by direct
acidification technique. The quality of cottage cheese prepared by direct acidification
technique was of equally acceptable quality. Only flavour of cottage cheese prepared by
starter culture method was slight better due to the inherent property of culture used.
Otherwise, rest of the qualities were eventually good and to some extent better and
advantageous in case of direct acidification technique.
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ABSTRACT

The changing lifestyle and open economy haveforced the manufacturer/suppliers
to produce and supply quality products. Due to improper handling, long chain
of middlemen, inadequate storage and processing facilities, the post harvest
losses is to the tune of 2-30% resulting in monetary loss of several thousand
crores. Distributing the horticultural commodities from farm to fork poses a
number of problems, which are bottlenecksfor getting remunerative priceto the
producer on one side and availability of products at reasonable price to the
consumer on the other side. Guava (Psidium guajava.l) is one of the important
fruit of India. It isconsidered to be poor man's apple. It isavery rich and cheap
source of vitamin C. Guavais cultivated in 148200 hectares with a production
of 163 million tons all over the country. Keeping in view the above facts, the
present study was undertaken to analyse the distribution system and the post
harvest lossesin the whole system.

INTRODUCTION

Fruit farming is one of the most important sectors of the Indian economy. Fruits
serve as the natural source of vitamins and minerals. These also supplement the
carbohydrates and proteins to varying degrees depending upon their composition.

Guava(Psidiumguajaval.) isoneof theimportant fruit of India, itisconsidered
to be the poor man’s apple. Guavaisthe fourth most important fruit in Indiaafter mango,
bananaand citrus. Dueto its adaptability under wide range of soil and climatic condition
larger arealaying barren and uncultivablefor field cropsmay beutilized for the cultivation
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of guava. Moreover it beginsits bearing from the fourth year and reaches the optimum
bearing stage in its eighth year or even more. Because of these reasons, many of the
farmers have decided to grow guava, with great hope of future satisfaction and prosperity.
But most of them are not conscious of possible improvements w.r.t. marketing or post
harvest losses. Due to these reasons the return to the producer is not satisfactory.

Dueto highly perishable nature of guavafruit, the farmers are interested to sell
their produce as soon as possible, so that they could fetch higher prices. Keeping in
view the importance of guava, the study entitled “ A study on the distribution system of
Guava in Allahabad District of Uttar Pradesh” was undertaken with the following
objectives.

(i) To determine the existing supply chain available for Guavain Allahabad district

for distant market.
(if) Tofind out the post harvest |osses due to the existing supply chain management.

RESEARCH METHODOLOGY
Multi stage sampling design was adopted: -
First Stage - Selection of District - Purposive-Allahabad

Second Stage -  Selection of Blocks Purposive-Chail and Mooratgan;

Third Stage - Selection of Villages - Random-Five from each block
Fourth Stage - Selection of Guavagrowers - Random- 150
Fifth Stage - Selection of market and market functionaries — Both primary and

secondary market and a random sample of 10 percent from each of the intermediaries
was drawn from the list of wholesalers/ C.A. and retailers

The period of inquiry for the present study is related to the agriculture year
2004-05. The producer’s share in consumers rupee and marketing efficiency were
measured using the following formula:

1.PS= Pricereceived by Producer * 100
Retail price

2. Marketing Efficiency = Consumers’ purchase price
Total costs and margins
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RESULTSAND DISCUSSION

The present study pertaining to marketing of guava in Allahabad district was
carried out and the data were tabulated and analysed. The channels involved in the
distribution of fruits to distant markets like Varanasi, Delhi were studied and the data
were tabulated and analysed. The channels are:

|. Producer »PHC =-WY/ CA( - WS CA( )—’Retailer( ) — Consumer

LMF) DMF DMF (DMF)

Il. Producer - PHC — WS/ CA - Retailer( )->Consumer

DMF,

(DMF) (DMF)

IIl. Producer — WS/ CA - Retailer( — Consumer

(DMF) DMF) (DMF)

Theresults of marketing costs, marginsand producers sharein consumers' rupee
for guava are given in Table 1. The producers share is highest in channel 111 as the
number of middlemenisless. Inthischannel, thewholesaler of distant market, procures
guava directly from the producer. In case of channel | and I, the producers' share is
19.69 and 21.53 percent respectively. In channel |, three intermediaries are present
whereas in channel 11, two intermediaries operate between the producer and the final
consumer. Depending upon the number of intermediaries, the marketing costs aso
increases. Thusit ishigh (348.75) in case of channel | low in case of (208) channel |11
respectively.
Table1:- Channel wise price-spread, marketing costs and marketing margin for

fresh guava (Distant market with in U.P))

(Rsq.)

S.No] Particulars I [ Il
1 Producers Sale Price 325 350 | 485

Cost incurred by producer - - -

(a) Weighing charges - - 6

(b) Miscellaneous - - 6

(c) Total cost - - 12

Absolute Margin of Producer - - 473
2. PHC’s Purchase Price 325 350

Cost incurred by PHC

(a) Transportation charges 25 - -
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(b) Weighing charges 5 5 -
(c) Cost of Packaging 10 - -
(d) Commission paid (@ Rs.5/Rs.100) 26 - -
Total costs 66 5 -
Absolute Margin of PHC 134 165 | -
Wholesaler/Commission agents Purchase price| 525 - -
Cost incurred by WS/CA

(8 Mandi fee (@ 2.5% (@ Selling Price) 18.75 - -
(b) Other charges 6 - -
(c) Total Cost 24.75 - -
Absolute Margin of WS CA 200.25| - -
WS/CA ,, purchaseprice 750 525 | 485
Cost incurred by WS/CA

(a) Weighing loading charges 8 5 5
(b) Packaging charges 60 55 52
(c) Transportation Charges 60 60 60
(d) Commission paid (@ Rs.5/basket) 25 - -
(e) Unloading in D.M. 7 5 5
(f) Risk factor 15 12 12
Total cost 177 137 | 134
Absolute Margin of WS CA 323 518 | 556
Retailers purchase price 1250 1180 1175
Cost incurred by retailers

(a) Transportation Charges 25 26 26
(b) Commission paid (@ Rs.5/basket) 26 25 25
(c) Miscellaneous Charges 10 12 11
Total Costs 81 79 62
Absolute Margin of Retailer 329 382 | 388
Consumers Purchase Price 1650 1625| 1625
Marketing Efficiency 0.26 028 | 04
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Marketing efficiency of guavawas estimated using Shepherd’sindex of marketing
efficiency. The marketing efficiency of guava was worked out as 0.26, 0.28, 0.4 in
channel 1, Il and Il respectively. The difference is due to the marketing costs and
marketing margin. The post harvest losses of guava were worked at each stage of
marketing in all the above mentioned channels. The results are depicted in table 3. The
result revealsthat the post harvest losses were highest at producers/PHC and retailers at
distant market. At the producer or contractor level, the loss were mostly by fruit fly,
parrot, rupturing of fruit at the time of picking, while losses at retailers level were
because of handling and loss of weight of the produce.

Table2:- Producer’s share, marketing cost and marketing margin in the
marketing of fresh guava.

(Rs/q)
Channels Distant Market
(Within Uttar Pradesh)

Particulars I [ M1

Producers Share 325 (19.69) 350 (21.53) 473 (29.10)
Marketing cost 348.75 (21.36) 221 (13.6) 208 (12.8)
Marketing Margin 986.25 (59.77) 1065 (65.53) 944 (58.09)
Consumers Price 1650 (100) 1625 (100) 1625 (100)

*Figures in parentheses show percent in consumers' price

The results indicate that there is alot of scope of reducing the marketing costs
and improving the efficiency of the marketing channel. Thereisalot of scope of reducing
the marketing costs by adopting appropriate handling, packaging, providing multi storage
facilities and following suitable regulatory measures for facilitating the easy flow of
guava.
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Table 3 :- Channel wise post harvest |osses. (Kg.)

Levels

Channels PHC WS/CA( WS/ICA ( Retailer (

LMF) DMF) DMF)

| 9.89 (Rs.29.50) | 1.25(Rs5.50) | 5.5 (Rs5.50) | 13.6 (Rs.12.06)

I 9.82 (Rs.29) - 5.49 (Rs.5.41) | 13.2 (Rs.12.00)

I - - 5.45 (Rs5.25) | 12.9 (Rs.11.75)

*Figures in parentheses show the economic loss per quintal of guava

CONCLUSION

Thereismuch scopeto increase the producers’ sharein the consumer’srupee, if
the number of intermediaries is reduced. Establishing linkages between farmers to
consumers is an important aspect of any agri-business. However improving the basic
infrastructural facilities and a favourable government vision would further boost the
trade of guavain the domestic as well as export markets.
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ABSTRACT

Sunnhemp seedswere collected from 10 different local markets of Pratapgarh district of Uttar
Pradesh, these were tested for different parameters related to seed qualities like seed
discol ouration, germination, seedling vigour and incidence of seed mycoflora. With respect to
the parametersthat weretested the seedswere highly poor in comparison to thefreshly harvested
seed of Sunnhemp Research Station, Pratapgarh.

INTRODUCTION

Sunnhemp (Crotalaria juncea L.) is an important bast fibre crop mainly grown in
traditional areas for its fine fibre, which is the source of raw materials in cottage
industry for the preparation of strings, ropes, twines, tat patties etc. Apart from fibre
itisalso largely cultivated as green manure. In Uttar Pradesh, it is mainly grown in
the Eastern part. One of the major constraints in sunnhemp cultivation is the non-
availability of quality seed (Nath et al; 1981). Thereisno agency for production and
distribution of sunnhemp seed either at state or central level. Moreover, no seed
standards are fixed for sunnhemp seed. Thus, whatever seed is produced in the hilly
tracts of Sonbhadra and Mirzapur district of Uttar Pradesh and adjoining districts of
Madhya Pradesh reach the local markets, which is purchased by the farmers. So far,
the quality of such seedsisnot tested. Dueto non-availability of quality seed, farmers
often face the problem of poor stand in the field, which has a direct bearing on the
yield. Besides, sunnhemp seed loses its viability very fast in tropical countries. That
iswhy awiderange of seed rateisalso reportedinliterature (Kundu, 1964, Ghumary
and Bisen, 1967). Therefore, the present need based investigation was carried out
during 2002 to assess the quality aspects (seed discolouration, seed mycoflora and
seedling vigour) of seed purchased by farmers from the local markets.
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MATERIALSAND METHODS
Assessment of seed discolouration

Assessment of seed discolourtion was determined visually by separating the
discoloured seed from the seed | ots coll ected from 10 different locations of Pratapgarh
district. Fresh seeds collected from Sunnhemp Research Station weretreated as check.
Further, the discoloured seeds were grouped into four on the basis of seed coat
discolouration.

Seedling vigour

To represent the seedling vigour, germination, root length, shoot length, green weight
and dry weight was recorded. Germination of seed was determined after five days by
growing 400 seed in a plastic tray of 40cm x 75cm under glass house condition.
Threereplications were maintained for each sample. Root length, shoot length, green
weight and dry weight (by oven dry method) of seedlings on per plant basis were
recorded after 30 days of sowing.

Detection and identification of seed borne fungi

Seed borne fungi were detected by Agar Plate Method (I STA, 1996). Identification
based on observations of characteristics of fungal colony, fruiting bodies and spores
of the fungus were done with the help of identification manual (Ahmed and Reddy,
1993 and Subhramonian, 1971).

Statistical analysis of datawere donein CRD.

RESULTSAND DISCUSSIONS
Seed discolouration

Four types of discoloured seed namely spotted seed, dull discoloured seed, light brown
seed and dark brown seed were detected in all the samples. The main characteristics
of each group is described below.

In spotted discol oured seed, regular to irregular dark brown spot of varying sizewere
observed on the seed surface. Spotswere mainly confined to seed coat and the affected
seed |ooked as bold as healthy seed. In dull discoloured seed, dull greenish - yellowish
seed coat was observed. Some times corky growth of irregular size was also noticed
on the seed surface. Seed size and boldness was also reduced. In light brown
discolouration the colour of the whole seed coat changed to light brown. Boldness of
the seed was similar to those of healthy ones. In dark brown discoloured seed,
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depressed, dark brown, irregular spots were noticed which not only confined to the
seed coat but also extended to the cotyledon and embryonic region. Seed appeared
shriveled and the size, weight and boldness were reduced greatly.

Theincidencesof all the discoloured seed taken together and the results are presented
in Table- 1. Statistically seed discol ourations were much higher in samples collected
from local markets than the freshly harvested seed. Seed discolouration due to field
and storage fungi is a common problem in various seeds. The discolouration was
observed to have increased with degree of infection in thefield, period of storage and
condition of storage (Agar wal and Sinclaire, 1997). Theresult thus obtained implies
that the seed coming into local markets are not sorted and stored properly.

Table 1: Germination, seed discolouration and seed mycoflora in the seed of
sunnhemp collected from different local markets.

Sour ce of seed Discoloured seed (%) | Germination (%) | Seed mycoflora (%)
Antu 17.8 (24.8) 55.7 (50.2) 22.3(30.1)
Patti 16.3 (23.8) 55.0 (47.8) 21.7 (30.0)
Katra 14.3 (22.0) 50.4 (45.4) 22.3(30.5)
Babagan; 15.0 (22.7) 53.6 (47.6) 18.3(25.1)
Channya 12.3 (20.5) 51.6 (46.3) 18.0(24.8)
Sarawachandrika 11.3 (19.5) 56.5 (50.4) 21.3(29.7)
Chilbilla 13.0 (21.1) 52.6 (47.3) 22.0(30.1)
Tengua 16.3 (23.8) 51.3 (45.8) 20.0(28.1)
Durganj 18.7 (25.8) 56.0 (50.4) 18.0(24.8)
Balipur 15.6 (20.5) 61.3 (51.6) 20.0 (28.2)
Sunnhemp Res. 6.0 (14.0) 85.3(67.7) 6.7 (15.1)
S"(Check)

CD (0.01) 9.17 4.75 6.5
C.V. 7.80 9.40 10.2

Each value in the table is the mean of three replications each containing 400 seeds.
Figure in the parenthesis represent angular value.
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Germination and seedling vigour

Germination of seed collected from different places varied significantly (Table 1 and
2). Theextent of germination varied from 50.4% (from K atra) to 61.3% (from Balipur),
which are much below than that of the fresh seed (85.3%) collected from Sunnhemp
Research Station, Pratapgarh. Statistically seed from all the places (except Sunnhemp
Research Station and Balipur) are at par with regard to germination.

Seedling vigour represented by shoot length, root length, green weight and dry weight
are presented in Table - 2. Shoot lengths of seedlings collected from different local
markets were significantly less in comparison to the freshly harvested seed. Unlike
shoot length, root length did not differ significantly amongst the seed collected from

Table 2: Observation on seedling vigour of seeds of different local markets.

Source Shoot length | Root length | Gr. Weight | Dry weight
(cm) (cm) (9) (mg)
Antu 24.6 3.2 2.3 336.6
Patti 233 3.2 23 320.0
Katra 25.0 3.8 22 313.3
Babagani 24.0 32 2.3 323.3
Channya 24.3 2.8 2.2 301.6
Sarawa chandrika 22.0 30 2.2 316.6
Chilbilla 23.3 3.8 2.3 310.0
Tengua 24.3 3.2 20 263.3
Durgan 24.3 32 25 331.6
Balipur 27.3 3.3 31 313.3
Sunnhemp Res. 30.6 4.2 33 393.3
S (Check)
CD (0.01) 24 NS 0.43 58.7
C.V. 4.2 15.05 8.07 7.9

The data are on per plant basis
Value in each table is the mean of three replication each having 20 seedlings
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different local markets. However, higher root length wasrecorded in freshly harvested
seed. Green weight aswell asdry weight of seedling of seed collected from different
local markets was significantly less in comparison to freshly harvested seed except
Balipur.

Seed mycoflora

Inall, eight different fungi namely Aspergillusflavus, A. niger, Alternaria, Fusarium
udum, Curvularia lunata, R. solani M. phasolina and Colletotrichum were detected
from different seed samples. Except A.flavustheincidence of other fungi were higher
in seed collected from different local markets (Table - 3). The same fungi were also
isolated by Pal and Basuchoudhury, (1980) and Sarkar and Tripathi (2000).

Table 3: Incidence of seed mycoflora in sunnhemp seed collected from different

local markets.

Sour ce of seed Incidence of seed mycoflora(%)

Asn | Asf | Curl Alt | Fusu | Macp | Rhis | Coll | Total
Antu 4.0 4.0 0.0 4.3 5.0 1.0 4.0 0.0 22.3
Patti 3.3 4.0 13 0.0 49 3.0 3.3 1.0 21.7
Katra 4.0 2.0 4.0 0.7 49 2.3 3.7 0.0 22.3
Babaganj 4.0 1.0 2.0 0.3 4.9 3.0 2.7 0.0 18.3
Channya 4.0 0.3 13 0.3 4.3 3.0 3.3 0.7 18.0
Sarawachandrika| 3.0 2.3 13 3.3 4.0 1.0 5.0 0.3 21.3
Chilbilla 53 1.3 1.0 0.0 6.0 3.0 4.0 1.0 22.0
Tengua 4.0 1.0 0.3 0.0 4.0 4.0 6.3 0.0 20.0
Durganj 4.0 10 0.0 0.7 4.0 2.7 4.7 0.7 18.0
Balipur 4.0 04 0.0 13 3.0 4.0 3.0 0.3 20.0
Sunnhemp Res. 2.0 17 0.7 0.0 3.0 0.0 2.0 0.0 6.7
Sn. (Check)
Average 3.8 17 16 10 4.4 24 3.8 04

Asn=Aspergillus niger, Asf=Aspergillus flavus, Curl= Curvularia lunata,
Alt= Alternaria, Fusu= Fusarium udum, Macp= Macrophomina phaseolina,
Rhis= Rhizoctonia solan, Coll=Collectotrichum.

Each value in the table is the average of 75 seeds.
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Thesefungi areresponsiblefor deteriorating the quality of seed. The higher incidence
of seed mycofloramay be attributed to improper storage aswell asdegree of infection
inthefield (Agarwal and Sinclare, 1997 and Maude, 1995). Thusattentionisto be
paid to produce and distribute quality seed to the farmers. But so far there is no
minimum seed standard for sunnhemp. Very recently initiatives have been taken by
Seed Committee to decide the minimum standard of sunnhemp seed (Anonymous,
2001).

Therefore, it ishigh timeto strictly follow the seed standard during purchase of seed
fromlocal markets. At the sametime centralized or decentralized (non-governmental)

seed policy involving small scale seed production or distribution enterprises at farm
or village level is essential to make the crop profitable.
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ABSTRACT

A field experiment was conducted on field pea during rabi 2004-2005 with 20
genotypes in three replications to asses the genetic variability present in the
study material. Genetic variability, heritability and genetic advance for eleven
metric characterswere studied for 20 field peagenotypes. Thehighest genotypic
and phenotypic coefficient of variation was observed for grain yield per plant ,
number of pods per plant, number of clusters per plant and plant height. High
heritability estimateswere found for amost all the characters studied except for
pod length. High heritability estimates coupled with higher genetic advance
were obtained for plant height, number of clustersper plant, number of pods per
plant and 100-seed weight.

INTRODUCTION

Assessment of genetic variability in the available germplasm is a pre-requisite
for any breeding programme. The breeder selects better genotypes based on their
phenotypic expression. The estimates of phenotypic and genotypic variancesfor various
charactersand their heritability areimportant componentsin selecting the best genotypes.
The heritability plays and important role in selection for the desirable characters. The
estimates of heritability along with genetic advance are hel pful in designing successful
breeding programme.

MATERIAL AND METHODS

An experiment consisting of 20 field pea germplasm was carried out in rabi
2004-2005 at the field experimental farm of the Department of Genetics and Plant
Breeding, Collegeof Agriculture, AAI-DU, Allahabad. Each germplasm was considered
astreatment and planted in randomized block design in threereplications. Each genotypes
was sowninsinglerow plot of 4 mlength with row to row spacing of 35 cm. Observations
were recorded on 10 randomly selected plants from each genotype in each replication
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for 11 characters(Table 1). Mean values of 10 plantswere subjected to statistical analysis
(Panse and Sukhatme, 1967) and test of significance was carried out by F values
(Goulden, 1952). The genotypic coefficient of variation (GCV), phenotypic coefficient
of variation (PCV) and the heritability in broad sense was estimated as per Burton and
De Vane (1953). Expected genetic gain was worked out as per the method given by
Lush (1949).

RESULTSAND DISCUSSION

Analysis of variance (Table 1) revealed that considerable variability is present
among the genotypes for all the characters studied except for days to 50% maturity.
Maximum variability wasrecorded for plant height and number of pods per plant. Positive
wide spectrum of variability noticed in these characters would offer scope of selection
for evolving the promising types both at genotypic and phenotypic level. Low variance
was observed for pod length, number of seeds per pod and number of primary branches.
Similar results were reported earlier by Amarendra et al. (2003) and Sharma et al.
(2003).

All the characters except pod length showed narrow differences between the
valuesof GCV and PCV (Table 2), implying variability dueto genetic contribution. The
GCV values were higher for grain yield per plant, number of pods per plant, number of
clusters per plant and plant height (Table 2) indicating that high magnitude of genetic
variability existed for the above traits, and thus offering a good opportunity for
improvement through selection. Thisfinding isin consonance with the findings of Vikas
Singh and Singh (1999) and Pathak et al. (2002).

Although genotypic coefficient of variation helps to measure the genetic
variability in a character, it is not possible to partition the heritable variation with this
alone. Burton suggested that GCV together with heritability estimates would give the
best result of the amount of genetic advance to be expected from selections. High
estimates of broad sense heritability were obtained for all the characters under study
except pod length (Table 2). This might be possible due to low impact of environment
onthesetraits. High values of heritability for various charactersin peawere also reported
by Surgja and Sharma (2000) and Shinde (2000). Days to 50% flowering, days to
50% maturity, number of primary branches, number of seeds per pod, 100-seed weight
and protein content had high heritability inspite of low GCV. This might be due to the
introduction of replications into the systems (Burton and De Vane, 1953).
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The heritable variation can be estimated with greater degree of accuracy when
heritability is studied al ong with genetic advance. A high heritability coupled with high
genetic advance gives most effective criteria for selection (Johansen et al. 1955).
Heritability along with genetic advance would be helpful in ng the nature of gene
action. Inthe present study, high heritability estimates coupled with high expected genetic
advance (as percentage of mean) were observed for plant height, number of pods per
plant, number of clusters per plant, number of seeds per pod and grain yield per plant
(Table 2) indicating that heritability for these characters might be due to additive gene
action. Therefore, these characters could be considered as reliable selections indices.

High heritability along with low genetic advance was noticed for protein content,
100-seed weight, days to 50% flowering, number of primary branches and daysto 50%
maturity indicating that these characters are controlled by non-additive gene action and
improvement through selection for these characterswould be rather ineffective. Similar
resultsin peawere also reported by Kumaran et al. (1995) and M ahanta et al. (2001).

It can be concluded from the present study that plant height, number of pods per
plant and number of clusters per plant showed high variability, GCV, heritability and
expected genetic advance (as percentage of mean). Hence, these traits could be used as
selection criteriafor development of effective and productive plant typein field pea
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ABSTRACT

A field experiment was conducted at Govind Ballabh Pant University of
Agriculture & Technology, Pantnagar during 1998-2000 to study the effect of
various crop establishment methods both in rice and wheat on crop productivity
and soil fertility. Direct seeded rice had significantly higher number of panicle
than transplanted rice. But number of grains per panicle were morein thelatter
than former. Length of panicle and test weight were not affected by the method
of crop establishment, green manure or deep tillage. Treatments of rice crop
establishment had no significant influence on wheat yield and its attributes and
the interaction between kharif tillage and Rabi tillage was not significant. Bulk
density of zero tillage plots was found to be higher than all other treatments
whereas infiltration rate was highest on bed planting of wheat than other
treatments.

INTRODUCTION

Modern day research on rice-wheat cropping system includes various tillage
practices and planting techniques along with residue management and green manure
incorporation. This system isthe most important cropping system in theworld covering
approximately 24 million hectares and feeds around one billion people in continent
Asia(Ladhaet al., 2000). During last three decades, rice-wheat production system has
shown remarkable resilience in productivity growth. The scientists around the world
are worried and concerned about the sustainability of this exhaustive cropping system.
But the system has proven itself as a successful one in Indo-Gangetic plains, especially
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in Tarai belt. Tarai soilsare alluvial in nature having high moisture regimes or greater
annual average moisture content. These are generally low to medium in available P,
medium to highin available K and high in organic matter. Available sulphur is marginal
insome pockets. Zinc deficiency inriceiswidespread. A very high percentage of cropped
areaisirrigated and thefertilizer useis quite high, nearly 300 kg NPK/ ha/ year, which
is quite high resulting in high productivity. There are short as well as long term issues
related to tillage, crop establishment, nutrients and crop residue management.

MATERIAL AND METHODS

Experiment was laid out in strip plot design having four replications at Crop
Research Center of GBPUA & T, Pantnagar. Rice (var. Pant Dhan 4) was sown during
Kharif 1998 and 1999 followed by whest (var. UP 2338) during Rabi season of both the
years. For Kharif season four treatments of riceweretakenviz., T, : conventional puddling
and transplanting; T, green manure (GM) + T,; T.: deep tillage + T,and T,. deep
tillage, direct seeding of rice, and in Rabi season four treatments for wheat were sown
viz., T : conventional tillage (4 harrowings—planking —sowing by seed drill —planking);
T,: zero till drill; T, Strip till drill; T,: Chinese drill.

Sesbaniawas sown inApril 1998 for green manurein two rice trestmentswhich
was incorporated into soil after 55-58 days after sowing. Then, plots were flooded for
the decomposition of green manure, after which it was puddled for rice transplanting.
Sowing of direct seeded rice was done on June 5 during 1998 and 1999 and on the same
day nursery was sown for the other three treatments. A uniform dose of 150 kg N and 60
kg P,O, ha* adong with 20 kg ZnSo, ha* was applied in all plots. Rice was harvested in
the month of October.

Whest was sown during the 1% fortnight of December as per treatments. Sowing
got delayed due to unusual late rains during these two years. The plot being low-lying,
remained wet. Uniform dose of 150 kg N and 60 kg P,O, ha* was applied in al plots.
Crop was harvested during 1% fortnight of May.

RESULTSAND DISCUSSION
(A) Biomass Production by Sesbania (Green Manure)

Sesbania crop raised before rice in summer in two treatments produced 5.75
and 6.02 t ha* during (998 and 1999 respectively. Choudhary et al., (1995) reported
similar results.
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(B) Rice

Number of panicles was significantly higher in direct seeded rice than
transplanted rice under conventional planting (T, ), (Table 1). Green manure increased
the number of panicles but was non significant. Number of grains per paniclewas nearly
11-16 per cent higher in transplanted crop compared to direct seeded crop in two years.
Length of paniclesand test weight was not affected by the methods of crop establishment,
green manuring and deep tillage. Rice yield was highest (5822 kg ha') in plots where
deep tillage was done followed by Sesbania green manuring, puddling and transplanting.
However, the treatment differences were not significant. Direct seeded and transplanted
crops yielded at par. The effect of green manuring was not significant as the crop had
received 150 kg N ha? asfertilizer (urea) nitrogen. It is evident that during the second
season of rice (Tables 1 and 2), there was a considerable decline in the yield which
shows the productivity drop because of continuous cultivation of this cropping system
on the same fields for many years.

Table 1: Yield and yield attributes of rice as influenced by tillage and planting

treatments.
Treatments| No. of panicles/ | Paniclelength | No. of grains Test Grainyield |Mean yield
m?at harvest (cm) /panicle | weight (g) | (kgha?) (kg ha?)
1998 1999 | 1998 | 1999 [1998 | 1999 | 1998|1999 [1998| 1999
T, 261 253 274 | 27.2 | 120 | 127 | 28.9| 27.7 |5628| 5572 5600
T, 280 275 271 | 279 [ 121 | 130 | 30.0]29.2 |5616| 5657 5612
T, 285 275 272 | 276 | 101 | 103 | 27.7|27.1 |6011| 5634 5822
T, 310 290 268 | 27.0 | 103 | 114 | 28.3|28.6 |5744| 5432 5588
CDat5% | 35 30 ns ns ns ns ns | ns ns ns
(C) Wheat

Due to very late sowing, the growth and yield of the crop was relatively less
(Table 2). Treatments of rice crop establishment had no significant influence on yield
and yield attributes and the interaction between Kharif tillage and Rabi tillage was not
significant. Singh (1992) reported the same results from Pantnagar because of sandy
loam soil texture, whereas the results were contradicting with the findings of Joshi
(1976) who conducted the similar experiment in silty clay loam soil.
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Table 2:- Yield and yield attributes of wheat as influenced by different tillage and
planting treatments.

Treatments | Plant height | No. of ears/ | No. of graing | Grainyield |Mean grain

(cm) m? ear (kg hat) yield

1998| 1999 | 1998 1999 | 1998 | 1999 | 1998 | 1999
Kharif tillage
T, 759] 69.2 | 260 | 263 | 73.9 | 72.0 | 4123 | 3813 3968
T, 737) 663 | 265 279 | 752 | 77.0 | 3689 | 3813 3751
T, 780| 721 | 232 | 260 | 743 | 76.0 | 3902 | 3883 3892
T, 80.0| 706 | 280 | 293 | 77.3 | 82.0 | 4470 | 4032 4251
CD at 5% Ns Ns Ns | Ns Ns Ns Ns Ns
Rabi tillage

T, 786| 67.7 | 276 | 257 | 74.0 | 68.0 | 4304 | 3878 4091
T, 79.9| 689 | 293 | 263 | 76.3 | 73.0 | 4442 | 4103 4272
T, 76.0] 67.0 | 263 | 260 | 69.0 | 70.2 | 3533 | 3687 3610
T, 780| 66.3 | 298| 266 | 74.6 | 72.1 | 4254 | 4034 4144
CD at 5% 30| 31 33 - - - 364 Ns -

However, during the second year, highest wheat yield was recorded in plots
wherericewasdirectly drilled and was|essin plotswhere puddling was donein previous
season. Plant height of the crop sown by strip till drill was lower than conventional and
zerortillage. Other treatmentswere at par. Number of earsin unit areawas also higher in
plots sown with Chinese drill and Zero till drill and it was lowest with strip till drill.
Number of grains per ear was not affected by tillage treatments. During 1999-2000 all
the planting drills were similar in producing whest yield. Sen et al., (2002) and Hur by
(1989) reported similar findings.

(D) Sail Physical Properties

Soil physical properties were recorded after harvest of wheat in all treatments.

Bulk density in both the depths (0-8 cm, 8-16 cm) was highest in zero tillage treatment

and lowest in conventional tillage (Table 3). Thiswas because of natural soil consolidation
and minimum disturbance of soil by tillage operations in zero tillage. This effect was
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Table 3: Soil physical properties at wheat harvest.

Treatments Bulk density (mg m=) Infiltration rate (cm hr?)
Soil depth (cm)
0-8cm 8-16cm

1998-99 |1999-2000 | 1998-99 | 1999-2000| 1998-99 1999-2000
T, 1.29 131 134 1.39 1.50 1.46
T, 153 1.49 1.56 153 2.66 2.55
T, 1.42 1.44 1.43 1.48 1.10 1.18
T, 1.42 1.40 1.46 1.43 1.40 1.16

noted by several other workers (Yoshida et al., 1991; Chanye and Lindwall, 1992).
Infiltration rate was highest on beds due to loose elevated bed structure where roots
occupy major areaand lowest in strip till drill.
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ABSTRACT

A field experiment was conducted during kharif season of 2002 in plot no. 100
at the Crop Research CentreAllahabad Agricultural Institute-Deemed University,
Allahabad. to study the “Effect on soil properties due to application of
different levels of Phosphorousand Sulphur on nutrient uptake and yield
of Green-gram (Vigna-radiata L)”. The results indicated that three levels of
Phosphorous (0,60 and 90 kgha?) and three levels of Sulphur (0,25 and 40
kgha') and their Int. (P x S) it was observed that P, S, treatment combination
gave better performance than the corresponding level s of phosphorous, sul phur
and their Int. (Px S) effect on soil properties were significantly change except

pH at (P Levels) and EC at Int. (PxS).

INTRODUCTION

Indiaisamajor pulse growing country of the world accounting roughly for the
onethird of thetotal world areaunder pulsesand onefourth of thetotal world production.
Pulse are most important in Indian agriculture because pulse are more drought resi stant
than cereals it has capacity to fixed the atmospheric nitrogen, which makes a good
cover crop and binds the soil particles and also help in preventing soil erosion.
Phosphorous and Sulphur as more needs and major fact of pulses.

Without an adequate supply of phosphorous in soil plant grouth rate is slow,
yield are low and quantity is poor.

Today the demand of sulphur in all crops is being role placed as a balanced
fertilizer use for yield increase due to sulphur application has marked effect on soil
properties and is used as soil amendments (Tondon and Mersick 2001).
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MATERIALSAND METHODS
Allahabad is situated at altitude of 98m above sealevel at 25.57° North latitude
and 81.5°East longitude. The physico-chemical characteristics of the soil were: Texture-
sandy loam, Db 1.41 g/cc, Dp 2.47 g/cc, pH 7.40, EC 0.38 dSm™, O C 0.43%, available
N,PK and S were 300 kg ha?, 28.0 kg ha, 149.86 kg ha' and 5.85 ppm respectively.
The main experiment was carried out in 3% factorial design with nine treatments having
different combinations of phosphorous and sulphur fertilizer used as the entire amount
of Pand Sin the form of Di-ammonium Phosphate and elementry Sulphur respectively
was applied basally.
The objectives of the present study were:
(i) Tostudy theeffect of different levels of phosphorous on nutrient uptake and yield
of green- gram.
(if) To study the effect of different levels of sulphur on nutrient uptake and yield of
green-gram.
(iii) To study the Interaction between phosphorous and sulphur level son nutrient uptake
and yield of green-gram
(iv) Tostudy thechangein physico-chemical propertiesof soil dueto different treatment
combinations.
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RESULTSAND DISCUSSION
Table 1. Changein physico-chemical properties of soil dueto different treatment

comions:

Changein physico-chemical properties
Treatments Db Dp | pH EC oC N P K S

(gco) | (gcc) [ (1:2) | (dSm?) | (%) | (Kgha') | (Kgha') | (Kg ha?) | (ppm)
Pre sowing 141 | 247 | 7.40 0.38 | 043 300 28.5 149.86 | 5.85
After harvesting
P.S, 156 | 257 | 7.37 0.37 | 041 260 15.20 121.30 | 4.59
PS5 151 | 250 | 7.56 0.43 | 0.53 319 18.10 130.10 | 6.11
PS, 164 | 260 | 7.32 0.36 | 0.46 281 26.96 136.34 | 6.75
Py, 160 | 263 | 7.42 0.39 | 0.47 284 30.50 1400 | 531
PeoSss 155 | 256 | 7.46 042 | 049 310 32.02 138.72 | 6.30
PeSio 158 | 260 | 7.28 0.36 | 0.48 300 33.83 142.40 | 7.20
PeS, 150 | 253 | 7.43 041 | 050 321 39.23 145.20 | 5.52
PyeSss 149 | 248 | 7.69 0.46 | 0.67 382 28.84 134.14 | 6.01
PeSio 163 | 260 | 7.15 0.35 | 048 318 42.59 148.40 | 8.20
SEPmz 0.011 | 0.011 |0.033 | 0.007 |0.012] oO.81 0.35 0.63 0.13
C.D.Pat0.05 0.023 | 0.024 |0.071 | 0.016 |0.0271 1.72 0.75 1.34 0.29
SE. Smt 0.011 | 0.011 |0.033 | 0.007 |0.012] o0.81 0.35 0.63 0.13
C.D. Sat 0.05 0.023 | 0.024 |0.071 | 0.016 |0.027| 1.72 0.75 1.34 0.29
Int. (Px S) 0.019 | 0.02 |0.058 NS ]0.022] 1.40 0.10 1.10 0.24
SE mz+
Int. (Px S) 0.040 | 0.042 |0.123 NS |0.0471 2.97 1.30 2.33 0.51
C.D. at 0.05

There was significant effect due to phosphorus, sulphur and their Interaction on
physico-chemical properties of soil except pH at (P levels) and EC at Int.(PxS levels)
under different treatment combination maximum Db 1.64 g/cc, Dp 2.63 g/cc, pH 7.69,
EC 0.46 dSm*, OC 0.67%, available N 382.0 kgha, P 42.59 kg ha?, K 148.40 kgha*
and S5.20 ppm wereobservedinPS, ,P.S . P.S P S_ P S_ P.S_ P .S PSS

0740 " 600" 9025 1 9025’ N 9025’ 90 25’ © 90 40’ © 9040’

and P, S, treatment combinations respectively.

90740
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Thus revealed pre-sowing as Db 1.41 g/cc, Dp 2.47 g/cc, pH 7.40, EC 0.38
dSm*, OC 0.43%, availableN 300.0 kg ha?, P 28.50 kg ha?, K 149.86 kg ha' and S5.85
ppm, as influenced in pre-sowing change in after harvesting.

Similar results observed by Barrow (1984), Sharpley et al. (1988), Tomar
and Gautam (1996) and Selvi and Ramaswami (1989).

Table 2: Effect of different levels of Phosphorous, Sulphur and their I nteraction
of nutrient uptake and yield of green —gram.

Nutrient uptake and uield

Treatments Nitrogen | Phosphorous | Potassium Sulphur |Grainyield | Straw yield

(Kgha') | (Kgha') (Kgha') |(mg/1009)| (qhat) | (Kgha)
P.S, 30.25 2.65 7.08 17.64 9.83 23.49
PSS, 60.92 6.24 75 19.70 10.17 37.96
PS, 42.03 9.97 9.80 27.10 12.35 45.46
Py, 56.09 15.11 16.01 1851 11.17 38.56
PeoSss 63.40 12.73 11.71 23.09 10.88 41.52
P..Si 66.42 14.96 13.01 29.18 12.45 44.66
Py, 65.35 23.95 16.99 21.98 14.20 43.20
P,,S,. 61.46 12.4 15.60 24.04 9.91 42.66
PesSio 67.56 20.91 18.98 29.63 14.85 54.75
S.E.Pm+ 1.37 0.14 0.31 0.091 0.11 2.10
C.D.Pat 0.05 2.90 0.31 0.67 0.193 0.24 4.46
SESM+ 1.37 0.14 0.31 0.091 0.11 2.10
CD Sat 0.05 2.90 0.31 0.67 0.193 0.24 4.46
Int.(Px S) 2.37 0.25 0.54 0.15 0.19 3.64
SE m+
Int.(PxS) 5.04 0.54 1.16 0.33 0.42 7.72
CD at 0.05

Data presented in table-2 revealed that the observation on nutrient uptake and
yield of green-gram under different treatment combinations, maximum nutrient uptake
N 67.56 Kg ha', K 18.98 Kg ha'and S29.63 mg/100g were observed in P, S, treatment
and maximum P uptake 2.95 kg ha* werefound in P, S; treatment when ever maximum
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yield (grain and straw) 14.85 gha'and 54.75 g ha' respectively in P, S, treatment.

90740

Similar resultswere ascribed by Patra et al. (1997) Nandi and Mandal (1977), Singh
and Dhar (1986), Singh and Tomar (1991) and Alimasood (1991).

SUMMARY AND CONCLUSION

There was remarkabl e effect on nutrient uptake and yield of green-gram under
different treatment combination. All these treatments effect on soil properties (Physico-
chemical) mostly significantly except pH at (Plevels) and EC at Int. (PxS) to be proved
presowing change after harvesting.

From the above results and their basis it may be concluded that high level of
phosphorous (90 kg ha*), sulphur (40 kg ha*) and their Int (PxS) would not only maintain
soil properties but also enhance judicious uptake of nutrients and superior acquisition
of yield.
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ABSTRACT

Afieldtrial was conducted to assessthe effect of different sulphur and phosphorus
levelson oil content and fatty acid composition of groundnut oil. Resultsreveaed
asignificant increasein oil content with an increase in sulphur and phosphorus
levelsfrom 0to 40 kg ha' and 0 to 50 kg ha. Significant variation in fatty acid
profile was a so observed with different sulphur and phosphorus levels.

INTRODUCTION

India’s per capita consumption of oils and fat is continuously increasing. India
has witnessed a dramatic increase in its middle class and upper middle class both in
numbers and per capita income. This has lead to an increase in demand of quality
vegetable oil sothat it fulfill both the palatability of traditional Indian diet and also has
less effect on health matters. Several approaches are being developed by scientists to
boost good quality of edibleoil. Groundnut (Arachishypogaea L .) isan important oilseed
crop in Indiaand its oil is mainly used for edible purpose. One of these approachesis
balanced fertilizer application with special emphasis on sulphur and phosphorus
application because oilseeds are very sensitive to sulphur fertilization. Groundnut seed
contains about 20-25 per cent protein and 40-50 percent oil. It is highly concentrated
form of feed, rich in protein and fat apart from having good amount of minerals and
vitamins (Pathak and Pathak, 1992). Phosphorus is essential for photosynthesis,
respiration, nitrogen metabolism, carbohydrate metabolism and fatty acid biosynthesis
(Rao and Singh, 1985). Sulphur is constituent of sulphur containing amino acids. Oil
seed cropsin generally have high sulphur requirement because of oil storage organsare
quiterichin proteins. Sulphur canimprove crop quality in several wayssuch asincreasing
the il content and synthesis of sulphur containing amino acids and protein percentage
(Chopra and Kanwar 1966). Considering the importance of sulphur and phosphorus,
an attempt made to study itsinfluence on oil content and fatty acid profile of groundnut.
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MATERIALSAND METHODS

The experiment was conducted on the students instructional farm of
N.D.University of Agriculture & Technology, Kumarganj during kharif season 2001-
2002. Four levels of sulphur (0, 20, 30 and 40 kg ha*) and four levels of phosphorus (0,
30, 40 and 50 kg ha?) were applied to assess the effect of both fertilizers on oil content
and fatty acid composition compared with control. Bold and healthy seeds of G201
(Kausal) weighted 10g were kept isan oven at 70°C for removal of moisture. The moisture
free seeds were used for oil extraction according to the conventional soxhlet method
(AOAC, 1970).

Fatty acid composition of groundnut oil was determined by “Gas liquid
chromatography” after preparing methyl esters at Central Drug Research Institute,
Lucknow (U.P)

RESULT AND DISCUSSION

The data obtained for oil content and fatty acid composition of groundnut oil as
influenced by phosphorus and sulphur fertilization has been presented in Table-1. A
significant increase was noticed in oil content with increase in sulphur and phosphorus
doses. Maximum oil content (49.72%) was observed when sulphur was applied @ 40
kg ha! and phosphoruswas applied @ 50 kg hat and it was statistically superior over all
the treatments. The minimum oil content (40.17 %) was recorded under controlled
treatment.

The increase in oil content with sulphur application was due to conversion of
carbohydrate into fat (Singh and Abidi, 1991). Nitrogen and sulphur both are vital
structural elements and specially needed for protein and fat synthesis. Due to sulphur
nutrition, afavourabl e environment was created for production of metabolitesresponsible
for oil biosynthesis in plants (Ramnathan and Ramnathan, 1982). Enhancement of
oil content with increasing level, of sulphur may be due to utilization of sulphur in
electron transport system (Ramnathan and Ramnathan 1982). Richnold (1973)
reported that sulphur affects the quantity and quality of groundnut oil. Palmitic acid
content ranged from 11.86 to 13.37 percent. Maximum palmitic acid content (13.37%)
was observed in the treatment where sulphur and phosphorus were applied @ 40 kg +
50 kg hat. Minimum palmitic acid (11.86%) was observed in control plot. Fatty acid
composition of groundnut oil was also affected by location as reported by M athur and
Sharma (1989).
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Table 1: Oil content and fatty acid profile of groundnut (Arachishypogaeal.) as
influenced by sulphur and phosphorus application.

60

Treatments Oil Palmitic | Searic | Arachidic | Oleic | Linoleic
content acid acid acid acid acid acid
(%) (%) (%) (%) (%) (%)
S,P, 40.17 11.86 2.65 1.23 46.06 | 33.72
S,P, 40.20 | 1227 2.70 1.26 46.16 | 34.13
S,P, 40.99 | 12.65 2.76 1.29 4657 | 34.51
S,P; 4149 | 1283 2.78 1.29 4710 | 34.70
SP, 41.60 | 1217 2.68 1.25 46.36 | 33.99
SP, 4255 | 1257 2.73 1.28 46.87 | 34.48
SP, 4358 | 1293 2.78 131 47.38 | 34.87
SP, 4330 | 13.14 2.80 1.32 4757 | 35.06
S,P, 4218 | 1246 271 1.27 46.68 | 34.21
S,P, 4421 | 1284 277 1.30 4719 | 34.62
SP, 4529 | 13.20 2.83 1.33 47.68 | 34.98
SP, 46.11 | 13.37 2.86 1.35 4789 | 35.17
SP, 4331 | 12.60 272 1.29 46.87 | 34.42
S,P, 4526 | 12.70 2.75 131 46.98 | 34.60
SP, 46.68 | 12.78 2.78 1.33 4710 | 34.80
S,P, 49.72 | 12.85 2.79 1.37 4718 | 34.92
CD at 5% level
of significance 0.94 0.37 0.21 0.15 0.31 0.42
S, - Okg hat P,- Okg ha'

S, - 20kg ha' P, - 30 kg ha*

S, - 30 kg ha' P, - 40 kg ha

S, - 40 kg ha' P, - 50 kg ha
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Stearic acid content ranged from 2.65-2.86 per cent. Maximum stearic acid
(2.86%) was observed in the treatment S3P3 where both fertilizers were applied at the
highest rate (sulphur 40kg ha, phosphorus 50 kg ha?). Fertilizer affects the quality of
oil. Pathak and Pathak (1972) reported that maximum oil was synthesized under the
influence of calcium sulphate and sulphur treatment. Arachidic acid, which is mainly
found in groundnut seed also get affected due to fertilizer doses. Arachidic acid ranged
from 1.23-1.37 per cent. Maximum arachidic acid content (1.37%) was observed in the
treatment S,P,. Theresultsareinconformity with findings of Nagraj (1986) and Shekhan
et al. (1980).

Oleic acid content ranged from 46.06 to 47.89 percent. Highest oleic acid was
observed (47.89%) in the treatment S2 P, followed by S, P, and S, P,. Minimum oleic
acid was noticed (46.06%) in control plot. This may be due to the fact that acetate
availablein seeds get converted into fatty acids having 18 carbon atom in protoplast of
oilseed endosperm leading to increase in oleic, linoleic and linolenic acid content and
decrease in palmitic acid as reported by Bowley and Black (1979).

Linoleicacid content ranged from 33.72-35.17 percent. Maximum value (35.17%)
was noticed in the treatment S,P, followed by other treatments. Linoleic acid which is
also known asvitamin ‘F has got itsimportance in nutrition of human beings. Sul phur
and phosphorus interaction affects the yield and quality of produce in oilseeds and
specialy itsfatty acid profile. Our results were inconfirmation to Nagraj et al., (1990)
and Abidi and Singh (1988).
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ABSTRACT

Two stabilizing agents viz carboxymethyl cellulose (@ 0.25, 0.50 and 0.75%)
and Gum acacia (@ 0.25, 0.50 and 0.75%) were used in the study to optimize
the concentration, to observe the effect on the quality parameters as well as
organoleptic evaluation of the guava Ready To Serve (RTS) beverage during
three months of storage. A littleinfluence was noted in TSS content and acidity
of beverages. The ascorbic acid content decreased during storage and there was
anincreasein reducing sugar due to the increasing concentrations of stabilizers
and storage for longer periods. Organol eptic properties of beverages during 90
days of storage and carboxylmethyl cellulose @ 0.25% was found acceptable
due to its colour, flavour, taste and body, thereafter the beverage treated @
0.25% of Gum acacia. Non- enzymatic browning in the beverageincreased with
prolonged storage periods. It is concluded that increasing concentration of
stabilizing agents and prolongation of storage decreased the acceptability of

beverages.

INTRODUCTION

India is one of the important fruit producing country of the world and ranks
second with atotal fruit production of 45 million tones (National HorticultureBoard,
2004). Fruit beverages are becoming increasingly popular in comparison to the synthetic
drinks evidently, because of their taste, flavour and nutritive value (Anonymous, 1998).
The conventionally produced products of guava include jelly, jam, pulp, concentrate,
juice, cheese, toffee, dehydrated and canned guava; however guava RTSdrink is one of
the most important products even among different guava beverages. It has good aroma
and pleasant taste besides containing good nutritional components. However, problems
of browning during storage and grittiness affect its marketability. Due to fast
sedimentation of guava particles during storage, the drinks turn watery in appearance.
Use of some stabilizers and food emulsifiers improve the appearance of guava RTS
drinks. Gums have wide range of functionsincluding stabilizers, thickenersand structure
forming agent (Andres, 1975). Carboxymethy! celluloseisused asthickener, suspending
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agent and film former and is also added to modify the products’ properties (Hegenbart,
1993). Guava RTS undergoes biochemical changes during storage. Storage increases
TSS (Pandey and Singh, 1999), total acidity (Agrahari and Khurdiya, 2003), reducing
sugar (Tiwari, 2000) and decreases ascorbic acid (Deka et al., 2002) content of RTS
beverages. The present study was undertaken to find out the variation in different quality
parameters of guava RT S during storage and to optimize the concentration of stabilizing
agentsin the beverage.

MATERIALSAND METHODS

The edible ripe fruits of guava cv. Allahabad Safeda were procured from the
experimental farm of CISH, Rehmankhera, Lucknow. The diseased and damaged fruits
were sorted out and sound hesalthy fruits were washed with tap water. Fruits were cut
into small piecesand homogenized with water in apul per. The pulp was strained through
a sieve to remove the seeds. The pulp with its biochemical composition mentioned in
table-1 was heated to 78 °C and cooled down to 40-45 °C temperature. SO, (500 ppm) as
potassium metabisulphite, dissolved separately in alittle volume of water, was mixed
with pulp and stored under ambient temperature (18-35°C). The guava ready to serve
(RTS) beverage was prepared having 10% pulp, 14% sugar and 0.25% citric acid and
treated with carboxymethyl cellulose (@ 0.25%, 0.50% and 0.75%) and Gum acacia
(@ 0.25%, 0.50% and 0.75%) as stabilizing agents to check the sedimentation in guava
RTS drink during storage. Each treatment was replicated thrice. The pulp / beverages
wereanayzed for various quality parametersviz., titrable acidity by the method reported

Table 1 :- Biochemical composition of guava pulp cv. Allahabad Safeda.

Constituent Quantity
TSS (°B) 7.8
Acidity (%) 0.13
Ascorbic acid (mg/100g) 1134
Reducing sugar (%) 3.95
Alcohoal insoluble solids (%) 3.26
Pectin (g/100g of AlS) 19.11
Water soluble pectin (% AlS) 56.3
Ammonium oxal ate soluble pectin (% AlS) 11.7
Alkali soluble pectin (% AlS) 32.0
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by Ranganna (1986), ascorbic acid (Harrisand Ray, 1935), reducing sugar (A.O.A.C.,
1970), pectin (Rouse and Atkin, 1995) and non-enzymatic browning by the method as
reported by Ranganna (1986) at 0, 30, 60 and 90 days of storage periods.

RESULTSAND DISCUSSION

Data (table-2) on total soluble solids (TSS) content of guava RTS beverage
show considerable differences due to treatments as well as during storage periods. TSS
ranged from 14.2 to 15.0 °B during 90 days of storage. The increase was noticed
maximum in almost al treatments at 90 days of storage. Gum acacia was found more
influencing in TSS during storage over carboxymethyl cellulose (CMC) treatments.
Theresultsarein concordant with thefindings of Pandey and Singh (1999) who reported
that TSS content was increased in guava RTS beverage during storage. However, no
change was observed in TSS content either due to treatments or storage at 30 and 60
days. Theincrease in TSS may be due to hemi cellulose break drown in smaller units.
The augment in the amount of total soluble solidsisin conformity with the findings of
Deka et al. (2002) in lime aonla and mango- pineapple spiced RTS beverages. Data
presented in table-2 revealsthat thereis no influencing effect either of the treatments or
storing periods on the acidity of guava RTS beverage. No change in acidity level was
found up to 90 days of storage. However, acidity percentage was observed to decrease
dlightly due to treatments of carboxymethyl cellulose (CMC) up to 0.75%, gum acacia
to 0.25% and storage of beveragetill 90 days. Administration of 0.50% and 0.75% gum
acacia stabilized the acidity level till 90 days of storage as observed in control. The

Table-2 :- Changesin TSSand Titrable Acidity of Guava RTS Beverage during

Storage.
Treatments Total soluble solidsin °B Acidity (%)
Sorage periods (Days) Storage periods (Days)
0 30 60 90 0 30 60 90
Control 14.4 142 | 142 | 146 022 | 022 | 022 | 0.22
0.25% CMC 14.4 142 | 142 | 144 022 | 019 | 019 | 0.19
0.50% CMC 14.4 144 | 144 | 14.6 022 | 019 | 019 | 0.19
0.75% CMC 14.6 146 | 146 | 148 022 | 019 | 019 | 0.19
0.25% Gum acacia| 14.6 144 | 144 | 148 021 | 0.20 | 019 | 0.19
0.50% Gum acacia| 14.6 146 | 146 | 148 021 | 020 | 0.22 | 0.22
0.75% Gum acacia| 15.0 148 | 148 | 15.0 022 | 020 | 0.22 | 0.22
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gradual increasein acidity at higher level s of gum acaciamight be dueto the accelerated
degradation of pectin substances (Conn and Sump, 1976) or dueto formation of organic
acidsby ascorbic acids degradation (Prasad and M alli, 2000). The ascorbic acid content
of guava RTS beverages decreased remarkably during storage as well asthe treatments
with stabilizing agents (Table-3). The ascorbic acid content of beveragein control reduced
from 10.6- 2.3-mg/100 ml during storage till 90 days and was the maximum decrease
than the other treatments. The decrease in ascorbic acid content was al so observed with
the increasing concentrations of CMC and gum acacia but registered least. However,
drastic decrease was found during storage periods in all treated beverages and were
recorded 72%, 65%, and 68% decrease at 0.25%, 0.50% and 0.75% applied CMC and
67%, 69% and 67% decrease at 0.25%, 0.50% and 0.75% gum acacia respectively after
90 days over zero day of storage. Similar findings were also reported by Attri et al.
(1998) in their studies. The continuous decline in ascorbic acid content throughout the
storage periods and increasing concentrations of stabilizers may possibly be due to the
oxidation of ascorbic acid to dehydroascorbic acid (Kalra and Tandon, 1985). The
decrease in ascorbic acid content was also reported by Tripathi et al. (1992) in al
blends of pineapple—guava RTS beverages during three months of storage. Results
presented in the table-3 clearly indicate that gum acacia and storage periods both have
positive response on increasing the reducing sugar percentage. Application of increased
concentrations of CM C resulted in reduction of reducing sugars at all stages of storage.
Reducing sugars content of guava RTS beverages increased much during storage and

Table-3:-Changes in Ascorbic Acid and Reducing Sugar content of Guava RTS
Beverage during Storage.

Treatments Ascor bic acid (mg/100ml) Reducing sugar (%)

Sorage periods (Days) Sorage periods (Days)

0 30 60 90 0 30 60 90
Control 10.6 7.1 44 23 177 | 3.65 | 4.28 4.40
0.25% CMC 10.3 6.7 44 29 178 | 296 | 4.36 452
0.50% CMC 10.0 6.3 49 35 176 | 2.67 | 3.37 4.16
0.75% CMC 9.1 6.7 4.0 29 171 | 224 | 3.21 3.95
0.25% Gum acacia| 9.3 6.3 3.8 29 184 | 338 | 421 4.27
0.50% Gum acacia| 9.4 7.1 4.6 29 192 | 426 | 4.33 4.56
0.75% Gum acacia| 8.9 6.7 44 29 211 | 3.83 | 433 442
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the increase was from 1.77% at zero day to 4.40% in control, from 1.78% to 4.25%,
1.76%1t04.16% and 1.71% to 3.95% respectively at the respective applications of 0.25%,
0.50% and 0.75% CM C after three months of storage. The induction was a so observed
from 1.84%t0 4.27%, 1.92 t0 4.56%, and 2.11 t0 4.42% in the respective 0.25%, 0.50%
and 0.75% doses of gum acacia at 90 days of storage. The increase in reducing sugars
could be due to the break down of sucrose to glucose and fructose or breakdown of
polysaccharides into simple sugars (Kalra and Tandon, 1985). Results indicate that
the maximum increase in reducing sugars was recorded in the treatment at 0.25%
carboxymethy! cellulose and 0.50% gum acacia. Minimum increase in reducing sugars
was recorded in treatment, which was treated with 0.75% carboxymethyl cellulose. The
increasing trend in reducing sugars during storage of the RTS beverages prepared from
guava and papaya pulps was also reported by Tiwari (2000). Data recorded on non-
enzymatic browning (NEB) of varioustreatments of guava RT S beveragesare presented
intable-4. Beverage samples of NEB show the remarkable improvement in O.D. values
due to storage periods. Treatment with all levels of CMC and gum acacia did not show
the O.D. value at zero day but value increased on storing and recorded maximum at 90
days with value 0.010, 0.007, 0.040, at 0.25%, 0.50%, 0.75% CMC and 0.055, 0.030,
0.041 at 0.25%, 0.50%, 0.75% applied gum acaciarespectively. Increased doses of gum
acacia increased the values at 30, 60 and 90 days of storage and recorded more value
than the same doses of CM C. However, maximum increase in NEB was recorded with
0.25% treated gum acacia. The increase in NEB might be due to formation of hydroxy
methyl furfural (Khurdiya and Anand, 1981) or may be due to the reactions between
nitrogenous compounds and sugars, and organic acids and sugars (K apoor €l al., 1958).
Tiwari (2000) reported anincreasein NEB value during storage of guava-papaya (70:30)
blended RTSbeverage. Kalraat al. in 1991 found the similar observation. Organol eptic
quality determinesthe storage stability of aproduct. Thereare many factorsthat determine
the storage stability. The attributes considered in the scoring were colour, flavour and
taste and were assessed by a panel of 5 semi-skilled judges on 9-point Hedonic scale. In
present study, the organoleptic scores were observed with mixed responses (table-4).
However, inthe views of judges major changes due to storage periods were not brought
about. Beverages were found organol eptically acceptabl e up to three months of storage.
The application of 0.25% of CMC during storage periods caused improvement of
organoleptic scores, thereafter, the scores slightly declined. Asraf (1987) reported the
same result as reduction in organolectic quality during storage. Increase in the
concentration of gum acacia till 0.50% induced the scores for storing up to 60 days.
Thus, loss in organolectic quality and the storage stability of the product after certain
periods is obvious. Temperature plays an important role in the formation of off flavour
and discolouration (browning) and thus masking the original flavour of the product.
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Table-4:- Changes in Non-Enzymatic Browning and Organoleptic Scores of
Guava RTS Beverage during Storage.

Treatments Non-enzymatic browning (O.D) Organoleptic score (out of 9)

Sorage periods (Days) Sorage periods (Days)

0 30 60 90 0 30 60 90
Control 0.000 0.000 [ 0.016 | 0.020 | 7.6 7.8 6.9 7.6
0.25% CMC 0.000 0.000 | 0.008 | 0.010 | 8.6 7.8 75 7.7
0.50% CMC 0.000 0.000 | 0.004 | 0.007 | 6.0 7.1 5.3 7.1
0.75% CMC 0.000 0.000 | 0.038 | 0.040 | 5.4 6.0 4.2 4.6
0.25% Gum acacia| 0.000 0.000 [ 0.052 | 0.055 | 7.8 7.6 6.4 7.2
0.50% Gum acacia| 0.000 0.018 | 0.027 | 0.030 | 84 7.9 7.1 5.7
0.75% Gum acacia| 0.000 0.022 1 0.037 | 0.041 | 85 8.1 7.1 4.9

Singh et al. (1985) and Pandey (1995) have also reported in their studies that the
organoleptic quality of guava RTS nectar and squash are acceptable up to 6 months, at
room temperature.
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