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'EXPANDING EARLY CHILDHOOD EDUCATION: CROSS STATE
EXPERIENCES

D.D.Fandey
National lostitute of Public Copperstion and Child Developuent,
3, Siri Institutional Area, Faus Chas, New Dielhi-1 10016,

In_ April 2000 the World Edicanion Forem met Tn Dakar ovolved &
comprebensive framework of sition for achieving ihé goals of Education for All. Qut of
six, privrity ftems identified therein, expanding mul improving earfy childhood care and
education system figured as first and forcmosy poing of action, Taking cognizance of
this. diversified approaches have besn adupted by different States of the country s as
to. make the ubiquitous availubility of quitlitative’ enrly- childhood care and education
experiences to all eligiblé children beiween the age proup of 3-f years In the presen)
paper an auempt has been made w put In fore & mimature picmre of differam
approaches being adopied in India o cnsire tie universal mocess of ECCE tiv reach ihe

-2oals of Dakar by 2045, '

A revolutionary transformation has gectrred in childeare and educational circumstances
during the past half-century (Hemandez, 1998}, There has béen now an enormous increase in
centre based allernative care and carly childhood educational expertences for them. The testimony
ol this fact is evident from the cansiderable increase 10 the enrolment figures across all regions of
the world (UNECSQ, 2001), This revolutionary public favour 15 perhaps the outcome of yenerated
awareness about the young child potential for early learning and cmergen| {neracy.

Consequent upon recognition of this highly diverse area of learning opportunitics varying [fom
centre hased pre school experience 1o more informal home and community based activities,
number of international events has drawn their atlentign lowards expanding and improving the
access 1o early childhood education for children aged fliree. (o S8 years. Out of Tour sel of rights
ol the child as envisaged in Convention mi Rigltes af e Child (GRG, 1989); the nght 1o education
Including early education has been included Lnder the broader framewark of right o development.
Focusing on the principle that learmag begins at bitth, the Warld Canference on Educatian for All
(1990) emphasized the need 1o expand the carly childhinod and development programmes. The
Avortd summit on children (1990) after synthesizing the principles and concerns urged the world
“siieties 1o work for children's enhanced development and educatosn. Finally, the neglected lield
‘oF early childhood care and education received further impetus by identifying Ir-as first nd
loremost goal of Dakar Frameworh of Action, 2000, which was developed after reviewing the
progress of the decade made in respect of Education for All project. A significani change thal has
taken place involves puotting the agenda of carl ¥ childhood education at the central 1 the
discussion of educational and social projects and viewing it 4s one of the main pillars of Education
for All movements (Early Childhood Education Programmes. 1997:41) supporicd by the UNDP,
UNESCO, UNICEF and the World Bank '

Articulating the intent to specifically cater (o the needs of 0-6 years old children, the
<opstitution Bighty Sixth Amendment Act has substituted article 45(Directive Principle of State
Policy) 1o read The State shall endenvor to provide aarly childhood care and echication Jor alt
children wntil they completes the age of siv years: The tenth. five vear plan has also-acknowledged
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the early childhood education as a first step in the educational ladder and reaffirmed its priarity for
the same adopting night based approach as advocated in the daft national policy and charter for
children (2002). Under Sarva Shiksha Abhiyan (SSA) too, which is one of the major initative of
the Government of India for universal retention by 2010 in‘a mission maode, # provision has been
made for taking up school readiness projects on small scale under the inpovative head, While
taking recognition of these facts, NCERT designed national core curriculun framework, 2000 has
also advocated the introduction of Iwo years early childhood education Toi all children in the age
bracket of 3-G years.

Gaining such mamentum has profiferated multi pronged approaches (centre based carly
childhood education and socialization activities for children, experimentation with new models,
convergence with existing system, education for parents and social support Tor families’ w initiae
and impart the early childhood care snd edicational initiatives. In the:present paper, an aticmpt
has been made (0 present before the readers a miniature picture of such approaches being adopted
by various states located in different geographical regions of the country

Central Region:
Madhya Pradesh

Shishu Shiksha Kendras (SSKs) have been established in the primary schaols so as 1o
lake the dual advaniages of linking ECCE with that of primary schooling aad getting the school
going children free from sibling care. This in tuen, enables them fo:attend primary schools. $5Ks
have been established only in those areas from where demand comes from village education
committees (VECs). The contributory rale of VECs also includes identification of two women
functionares as per the eligibality requirements, recommending their pames Lo the Zila Panchaya
() and construction of rooms in the primary school premises by utilizmg ihe Z P funding, Thus
active involvement of ZP s a pesitive feature of this model (NCERT, 2000, Other model of
cxpanding carly childhood education In ihe state includes implementation of UNICEF assisted
earty childhood education project since 1985, Alter stressing the need for convergence with ICDS
in the decade of nineties, the teachers working in these centres have been placed in Disiner
Insttute of Education and Training (DIET) for creating separate BCE cell in the DIETs (op cit).
The stme has slso tned ool the school readiness programme throughout the stale as part of class
one curmeulum. This experiment has been done keeping in view of the children who have come 10
schoo| withaut any pre- schooling: experiences. Further, 35.33 per cent of primary schools and
4330 per cent of elementary schools in the stale have amached pre: prumary sections (NIEPA,
2003)

Easiern Region:
Bihar

The state 1s currently implementing Dular Strategy — strategy for family and colmmunity
empowermen| — for delivering the services of ICDS in a remarkable way. Duilar srategy is being
practced in four districts namely Gaya, Vaisali. Muzaffarpur and Nalanda. The onus of the
stralegy s basically centered on community based convergent actions of Ongoing programmes and
persen-to-person Mouse-to-house contact and counseling act At the village level, local resource
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ersans (ILRPs) have been idenufied. In order 1o reduce the load on AWW. the envisaged role of
RE as.communicator, motivator. facilitator, coordinator and change agent 15 the mner beauty of
¢ straicgy. Formation of LRG al the project level exerts pressure on pnmary teachers and
AWWs 10 have interface with each other. The identification of LRP and formation of LRG further
erates the transparency of the functioning of ICDS delivery systent. In order 10 have a
Ipus monitoring of the Dular ‘iuategy. state (ask force, district task foree and Incal
rogramme groups have been naotified. The trRiming. Intervention in Dular encompasses general
management. accounting and contextually responsive ofientation on specific issves bearing on
women and chiid development. Joint raining of AWWs, primary teachers and LRPs for five days
and members of mahila mandals and Gram shiksha santi for iwo: -dayvs constitutes further traming
!mnu_ls in the dular mudel of delivery of 1CDS services. 'ﬂms&megy has come out not only a5 an

ﬁﬂam for mﬂlmmng the existing ICDS I.'Hﬂ"ﬂﬂﬁ
West Bengal:

1 Besides unpartng non-formal pre school educanon hrough a wide network of 1CDS
centres in the staie; the Department of Panchayal and Rural Development has also established

slﬁedw Shikshan Kendras (S5Ks) since 199798 These contres, are being -managed by local
. .Ehmmumty anid have been put under operation by teachets known as Shishu Sahavikas, These
n:u:lmrs are \erklrig ﬁn coniraci hns:u ﬁlmul Is.ﬂl}ﬂ such centres have nlrca-:l 3 hr.vn c:.tal:-in.lwd

'.m&a;.'fkm on the pedngng}r nl’ child ccu:ercd education.
North Western Region:
Haryana

Haryama has the vinigue advantage ol hiving sevéril oxperimental progranumnes in ECCE.
These include dissemination of ECCE workbotk. taining manual and introduction of CHEER
ject, with coilaborative efforts of NCERT, All India Radio-and Pepartment of Women and
Eﬂd ‘Development. Since; [CDS has been univessalized 1 the state: no mitative under. District
Primary Education Programme (DPEP) has been taken 50 8 10 open new ECCE ceatres. DPEP
ﬁ‘ﬁ waorked towards synchronizing the [CDS urmngs with primary schiools in the villages so that
primary school sidents, particularly girls do not miss out the school in order to attend the younger
siblings. Besides setting of ECCE cell i the State Council of Edueational Research and Training
(SCERT). one lecturer of ECCEE has been posted in each DIET so as to monitor and supervise the
acovities of ECCE in the. AWCs The state has placed high emphasis on raining part of
Amctionaries by adopting cascade model. Master Tramers (MT's) and Key Resource Persons
{KRPs) have been trained by NCERT and SCERT respectively. These Key trainers have trained
nearly all the AWWs of the state in the proper BCCE methodalogy .
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Himachal Pradesh:

The early childhood eduestion experiences are heis Impirted 1o children adopring
double mode strategy of Invoiving NGO's and state owned ICTIS prajeets. In total 7354 AWCs
are being. run by siate besides 102 ceatres, which are being tumaped by NGO's. One uncommon
thing with ihe state |5 that duc to reducuon in the entry age of primmary schoofing from 6 1o 5 years
‘in the state, the AWCs are nnn;:llmg the children from '3 10 4 yeus fge group mstead of 3-6 years
age group as provisioned in the operational guidelines of ICDS. The community and other
charitable agencies like Lions and Rotary clubs not anly donate generously the lesching learning
material (TLM) in AWCs bint In most of the ceses also provide rédt-free secommodation for them.
The Plnclmynt Ra) Insiitutions have been involved in selecting AWWs and Helpers in the state.
Under innavative head of Sarva Shiksha Abluyan(3SA) ; more BCE centres are being set up in
those areas which are uncovered by ICDS. In order 1o take wdvaniages of developing ties with
primary schools und Better communily suparvision and monitoring, 8 proposal is being:sent by the
state 1o Government of India for construction of AWCs in the promises of primary schools. The
state has developed 4 prospective plan envisaging pre schoal anendande centificate as compulsary
for admission in primary schools (NIEPA-LINESCO, 2003).

Northern Region:
Uttar Pradesh

Shishu Shiksha Scheme i€ being implemented under UP Basit eduention project. Under
the scheme, the Shishu ' Shikshan Kendras (S5Ks) have been estublighed. These centres run for five
haurs in convergence with AWCs: ‘The siate has set oirt targeis ol covering aboul 70 per cent of
children by pre school expencnces by the end of 2007, Besides tiis, the expansion of pre-schoal
services hes also been envisaged o ol communny developmen blocks mcir.r.d:lng urbun slums:
The strategic plan indludes continmity of cwmicolum foom e o primary . schoo! Jevel,
implementation of community based inmovative modely, designlng devilopmentally appropriate
play based peogrammes, farcing links with pramuary schooling and establishing partnership with
public and privale sectars. Abour T000 Anganwadl Centres snlected from DPEP disiricts have
been upgraded by providing them additional budgetary sllocativus from DPEP For establishing
convergence of DPEF witl thar of 1CDS, sie task group with repregentatives from education,
UNICEF, women and child development and health has been formulated. A forther input includes
agreeing on co-erminus, extended timings of DS centres and pro s mlﬂtumnl Tonorarium to
AWWSs,

North Eastern Region:
Assam

The early childhood educalion services are being delivered bdopting four fold modes.
[ntegrated Child Development Services Scheme s the largesl provider of ECE services o the
siate, The programmne. deiivers iis- non-formal pre school education inpw through 25502
opertional AWCs: lovated primanly within 195 ICDE projecrs. The second mode of  delivenng
the: service inchides  Balwadis, which are being run by NGOS will support received Tram.state
social welfare advisory board. The third mode includes pre primary schoold operating under
directorate of elementary edication. The fournth made encumpasses e ECE centres: running
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under Districl. Pnmary. Education Programme (DPEP) |nitiative. These centres are Known as
Mukulikes and generally been located in those arcas, which are uncovered by 1CDS, Community
ownership of running the centre is witnessed froml the faét that village education committees.
{VECs) and/or Mahila groups are managing the centres either by operaling the same or by helping
tire ECE worker in preparation of weaching learning mateeial (TLM) Mukulikas are run by locally
recruited two ECE. personnel known as Malini and Safimalini. Academic support to these
personnel is being given by block level resource persons and through exposure visiis. The-experts
have worked vut the appropriate curriculum involving principle of joyful learning and its monthly
plan of transaction is shared with Malini/ Sabmaling in the cluster meetings held monthly, Further,
review: of TLMs, attendance, enrolment and decision about theme of the month alse occupies the
point of discussion in the agenda of the monthly meelings, The stale has taken a  policy decision
1o start pre primary classes in all the provineial aml govismment schools. For the accomplishment
of this task, sizeable proportion of primary teschers from all Gistricis have been trained in ECE
methodology so that they may take care of cluldren of pre prumary classes s well. Memorandim
of Understanding (MOU) has also been signed beoween depariment of social welfare and
depaniment of education regarding utilization of services of AWWs and.  resources of AWCs for
running the pre primary classes. As per MOU about more than 1,500 AWWs are lvoking after the
children of pre primary classes in addition to her own job fespansibilities. Thus AWW after
-operating her own Anganwadi Centre from 7 10 9 a.m also Operates the pre prémary classes from 9
o 12.or even [pm. As a token of appreciation, the AWW s paid an additional honorarium of Rs
30 and annual TLM grant of Rs 500/ Currently, abowt 15:90 per cent of primary schiools have
.aftached pre primary sections (NIEPA.2Z003) The AWWSs of pre primary classes have undergone
through training module jointly developed by Nagonal Council of Educational Research and
Traming ( NCERT) and State Council of Educational Research and Training (SCERT) both . The
activity books for children have been developed in local lingusges of Assamese, Bangla and
Bodo, However, despite of such great effons, large pumbers of children sre still uncovered by
services ol ECE. )

- MNagaland

A pre primary unit has been attached in gl e primary schivols of the state, This ensures
smooth wansition from pre primary-to-primary schooling. '

Tripura

[ Soctal Education centres, run exclusively from staie funds; are providing services similar
10 1CDS. The workers of these centres have been dessgnated as Social Educaton Orgamiser anid
-are class 111 employee of the state government. Forty per cent of Angamwadi Workers are being
absorbed in these centres an seniority basis,

‘Southern Region:
Andhra Pradesh

The state has a high distinction of improving corohnent figure considerably during the
span of 1998/99 10 2001/02. Similarly as a result of especially designed initiatives for establishing
the linkage of pre primary with that of institutionalized hased primary schooling, the transition rate
‘has alsa increased manifold between 1998/99 o 2001/02. The massive increase in transition rate
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may be auributed due 1o attachment of pre primary section in 2295 per cent of primary schools
and about 36 percem of elementary schools in the state. The AWWs of the state have undergone
through ten days long intensive training programme designed in three phases with a gap of 1wo
months in each phase. While the First phase includes three days joint tmining of AWWs with
primary school teacher, the second phase of five days duration is meant for developing the skills
for preparing and use of teaching leaming malerial. The third phase of two days duration is
devoted for organizing school readiness activities. Integrated comprehensive muliidimensional
packages known as Sisu Vikasa Karyakrama (SVK) has been evolved by the state resource centre
for the benefit the children. SVK is a developmentally congruent programme for eliminating ihe
pressure oriented mis education that has 5pnza;d its roots. The programme contains basically ten
inonths schedule offering a stimulated environ (o 3+ years age grup and school readiness o 4-5
yeuars old childeen: Concepts identified under the programme hiave been hh:mdm.ally organized
keeping in mind the principle of child development encompassing through six strategivs. nml}-
conversation, games, songs, slories, creative activities and readiness activitics, The programme is
in operation in Alidabad and Stisailam tribal belt of (he state. A compreliensive package has also
been developed which inter alia includes worker's manual, programme calaader and 300 acuvity
banks. Despite of such concened effonis, more than 15,000 habitations are: not yet covered with
any of the pre schooling programme.

Tamilnado

About |2 S of primary schools and 66.7 % of elemeniary schools have atiached pre
primary section in the siate. In order to strengthen- the pre s¢hool education component of ICD5S,
some of the AWWSs have undergone through nursery teachers traming Further on demand of the
community, some English medium AWCs have also been stared, The duragon of AWCs have
been extended up to 4 pan. The extension of timings helps the elder children stadying in primary
schools w get themselves free from stbling care.

Kamnataka

The stae 1s_implementing the innovauve programme of mtegraied approach to pre school
cducation. Under the programme, the pre school education i5 being imparted using theme
approach, About 42 such fhemes have already been identified. UNICEF has developed
compilation of children'y activities in partnership with Natianal Institute of Public Cooperation
and Child Development (NIPCCD), Department of Women and Child Development (DWCD),
Experts and NGOs working in the field. Under the innovative head of SSA, more ECE centres
have been planned to open in those areas not covered by TCDS. On (be line of mother’s groups in
Assam. Bal Vikas Mahila Samin (BVMS) comprising primary school ieacher, AWW and
community members have been formed to:monitor the activitics of AWCs. In addition to ICDS,
the Karnataka Government onder the-education depariment runs a Scheme of pre prinury cenires
(PPCs) atached to lower primary schools. Each PPC lias a weacher and helpes. The teacher s ai
least a matriculale and diploma in nursery teacher training. The PPC s run for the same duration
as the Tower primary schools (NCERT, 2000). '
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Kerala

_ Early childhood education is being preseatly provided through 1CDS,Batwadi scheme
and pre pnimary centres attached to the primary mnd clémentary schools, in similar lines of

1)

Nagaland, a pre primary unit has heen nﬂmhulinmﬁzwmy schools of the state.

Western Region:
Gujarat

Under DFEP, early childhood educanon centres have been opened in those areas where

state norms do not allow for opening ‘of AWCs. These cenires have been established In proximity

of alternative schooling cenires so that issue of sihiing care may be atended 1o large extent, The
concept ol wy bank 'is being implemented with the help of Reliance and Red Cross.

Rajasthan

mmunization and Health care. several initiatives have been taken to strengthen the nen formal pre
‘sehool education component of ICDS pro; Sirengifiening the provisions of ECE, extending
the tme of AWCs in accordance of primary schodls, developing context specific TLMs, and
arentation of 1CDS team on TLM and kit material are mmong few of them. Under DPEP initiative.
the operational time-of AWCs has been extended 16 twe howirs more. This has facilitated to make
the ECE intervention as an effective strategy far checking up the drop out rate due to sitling care.
Lok Jumbish Parishad has selected local NGO Vihaan for taking up various activitics like
Strengrhening school readiness projects, capacity butlding of ICDS workers, opening of Balwadi
i non-1CDS areas and alike. Apart from this. under Janshals programme, the children of 310 6
Mears are being provided pre school education (NTRPA-UNESCO. 2003). The state has also taken
several initiatives (o impart ECE 10 childrén using Infrastructure and resources of primary schogls
as well. '

Recognizing the fact that smte owned AWCs have the main focus on nultrition.

! After going through various initiatives tiken up by the states for expanding the coverage
of ECCE, it may be summarized that aperational spproaches are basically comprised of two fold
efforts. These include experimentation with alternative miodels and convergence with ICDS.
Within the broader framework of former category, the approach includes SSKs i West Bengal.
Hitar Pradesh. and M.P, Mukulikas in Assam and social education eentres in Tripura. Likewise,
“attachment of pre primary sections in primary and elementary schools in M.P, Tamilnadu, Uttar

Pradesh, Assam, Keraln and Kamataka and opening of ECCE centres under DPEP also comes
inder this category. Second strategy includes convergence with 1CDS. The multi pronged thrust of

18 approach encompasses synchronization of timings of AWCs with that of primary schoois like
i Tamilnadu, Karnataka and Rajasthan, tocation of AWCs in or near primary schools like in

ssam and Himachal Pradesh and provision of training and supply of matenals. for strengthening
e yuality of ECCE component of 1CDS like in Haryana, Andhra Pradesh. Karnataka and Uniar

Sttt
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Though former approach of experimentation with altemative models seems 1o be in €0
hence with ideological base of connectivity with institutional mode of primary schooling. the leter
approach needs lo be systematically verified. The interactions with connmunity, teachers and
others indicates that intervention of synchronization of timings of AWCs with those of primary
schools has raised a problem of second round of nutrition necessitated for children because of their
extended stay in schools (NCERT, 2000), Since DPEP las no provision for nutrition and [CDS
has no provision of second round of nutrition, the problem needs to be tharoughly looked into.
Similarly the inttialive of locating AWCs in primary- schools seems 1o be not conducive. The
Anganwadi , because of its multiple services towards different beneficiaries necds o be Tocated
compulsonily in the midst of the main habitation. The primary school i often located a1 the
outskirts. This idea; therefore, needs to be contextually reviewed {op cit),

Conclusions

In conclusion, it may be stated that though various sub national systems wre striving hard
for ubiquitous presence of gualitative ECCE interventions, yet we haye o keep in mind that it
should not be done in separation of contextual sensitivity. In fact, there is a need of undertaking
micro level planning employing case-10-case methiod sa that access of ECCE by all cligible
children is ensured far ahcad of Dakar deadline of 2015, '
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FOOD SAFETY IN DIETARY DEPARTMENTS OF HOSPITALS OF BARODA

Mini Sheth, Dwivedi Reeta and Bhatnagar Garima
Department of Foods and Nutrifion, Facully of Home Science,
The Maharaja Savajirao University of Barodu, Vadodara- 390 002, Gujarat (INDIA)

The presemt study was plunned with (he. goueral objective of assessing
hygiene and samitation coniditions in food sevvive department of hospitals vsing
HACCP approach. Five hospitals in Baroda city. thoss preparing and catering mals (o
in-patients were suveyed ysing a pre-tested, sem-sinictsred questionnaire to collect
Faformation with respect (o job responsibilities, health profile and hygicoe practices of
food service staff. Information was also elictied reganting purchass, storge and
service of food. Out of five huspitals, food samples were collected from one of the
Hhospitale end analyzed with respect 1o microbinlogical (AMTC, S, aurens, B cerens
counis. Yeast and Molds counts and Coliform cototd - NOAC, 1995), physical (pest
ang foreign matter) and chemical hazards {pestuide residuesy Microbial cotnts-for

samples of if. swabs (food contact sutfaees). himds and naits of food handlers were
also detesmined. The results of the swdy ng that most of the disticians were
satisfied with the food handling practices of their swfl and did not organize Lalks on
lygiene and sanitalion. Food service staff exhibited poor handling practices
Unbiygienic and unsanitary conditions were observed with respeet 10 purchase amd
storage of raw foeds. High counts above 10" el fam /ml were obtained for swabe of
food contact surfaces. Hund and mmils of Tt handlers harboured high comnts. of
pathogenic bactéria. Physical and chemical hazands with respeet (6 foreign matter and
pesticide residues were also detected in foods. On the basis of hazand dnalysis, Critical
Contro| Points identified were purchese and sworage of raw foods and personal livgicnt
of the safl,

(Key wonds: Hospital diets, hygiene, sunitition, food sevvice stalf. food comcr surface.
microbial hiuzards, nosocomial infecting.

The risk of food borne illness is a- problem i any: stuation where food is served to
consumers bul the risk is particularly setions when fhe food is served o immuno compromised
individuals in hospitals (Fritz [989). The issue of food safety s of wider importance m hospitals
‘Wwhete a high percentage of paticnts might be expeoted 10 Teact more severely to the ingestion of
Ceontaminated food (Lonke 1992). Hospitals are optimally positioned in the health care system o
patients. Tn many respects; the period of hospitalization for patients constitutes 4 critical stage of
rehabilitation (Werther et al. 1998).

The food service stall ol hospital play « critical role in patient managemen! because
cmajority of patients eat meals prepared at hospitals, ot least three times daily, comsume oral
‘supplements, receive rube feedings or paranteral nutrition- preferably under the direction of
registered dietician (Stump et al. 2000,

N Food can become contamunated by microbiological, chemical or physical hazards
‘Microbiological hazards are responsible for mosi incidences of fopd borne illnesses, The camman
paﬂmgm bacteria causing these ilinesses are Saulmonella, Shigells, Bacillus ceveus,
Staphylocaceus, E. coli, Listeria and many other umdentified ones (Longree 1996)
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In catering establishments 40% of the food borne illnesses are caused by mishandling of
food aml cross contamination. Hands of the food handiers et 85 a potential vehicle in the
wransmission of diarrheal diseases. which: are spread vig feco oral route. All food handlers in
constant comact with food are potential source of food contamination (Mazamdar 1292),

WHO has suggested for a concerted approach to food safety like HACCP winch focuses
on lood safety at all stages of food production. Hence the objective of the present research was to
assess hygiene and sanitalion of food service department of hespitals in Baroda City using
HACCP approach.

Materials and Methods

A survey of food service department of five hospitals of Baroda, catermg all the four
meals to (he in- patients therein, was conducted using a pre-tesied semi- struclured guestionnaire.
Questions were -asked regarding job fesponsibilities, health profile and hygiene practices of the
food service staff. Information was also elicited regarding purchase, storage, handiing and serving
practices of food by the food service staff. Ow of five hospitals, food samples were collected from
one of the hospitals,

Microbial analysis with rtespect to Aerobic Mesophilic Colony Counts (AMCC),
Coliforms, Yeast and Molds, Staphylococcus aureus, Bacillus ceréus was carried oul for food
samples such as rice, chapatii and spices as well as for the samples thal are indicative of personal
hygiene such as air, swabs (food contacl surfaces), hands and nalls, using the AOAC Methods,
{109%), Determination of AMCC was done using Nutrient Agar medm Coliforms, Yeast and
Mualds, 5. aurews and B.cereus wete determined using Violet Red Blee Agar (VRBA), Potawo
Dextrose Agar (PDA). Baired Parker (MYP) media, respectively. All the dehiydrated media used
for micrabiological analysis. In all cases, the serial dilutions were ased (0 armive alan appropriate
count i.e. between (30-300) and later multiplied by the difution factor. The samples after plating
were incubated for appropriate time and temperatures as per the methiods of ADAC, 1995, All
these media were procured from Hi Media (Loba Chem. Bombay),

Visual inspection coupled with sampling method was gsed (o detect the presence of
forergn matter and pesi infestation in the raw maiernal procured by the hospitals. Presence of
pesticide residues viz. DDT and HCN in foods (fruits, seed and vegetables) was detected using
Pesticide Finger Printing Technique (Karanth 2001}, On the basis of results of hazard analysis,
various critical control points with respect to food preparation in hospitals were determined.

Results and Discussion

The resulls of the 'hnspiial survey showed that most dieticians were postgraduate in Foods
and Nutrition but lacked the basic knowledge on food safety issues like HACCP, food bome
illnesses and their causative agents {Table 1).

The educational level of food service staff, from all the hospitals was low (less than 10"
class), None of the staff incloding the dietician has undergone formal training on hygiene and
sanitation. Angelillo el al; (2002) reported that poor food handling practices were exhibited by
those food handlers who had not received training on hygiene and sanitation. Most of the

10
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Higtim'aus did not consider it thesr duty 10 orient stall on proper food handiing practices and did not
organize talks on hygiene and saniation exceptone. ST .

TABLE 1. KNOWLEDGE OF DIETICIANS ABOUT HACCP AND MICROORGANISMS
CAUSING FOOD BORNE DISEASES

: RTGE
Diehician's knowledge Hl | HZ | B3 | B4 | H5 | Toral | &
About HACCP X | X XX | x 0 ]
Heard the term HACCP' | X | X Xl w | X 1 21
About Codex Norms for | X T X | X 0 0
| hygiene and sanitation

Pathogenic

MHCTOOTZanisms

causing food  bome | - - s . - | 20
illnesses: - - - - v | 0
« E coli ; 3 - “ | v 2 40
s Salmonelld

& Streplococc

Namwe of the food bome | - . . - () 0
disease  caused by

pathugens

X - absence of knowledge of dicticians abowt HACCP and mictoorganisms causing food borne

¥—presence ol knowledge of dieticians about HACCP and microorganisms causing food borne
diseases

' Al hospitals procured foods in a vanety of delivery vebicles. which were not lumigated
Ia majority of (the hospitals, unhygienic and wnsanitary conditions prevailed - storerooms.
of pesis, cobwebs and unclean floors were common sight observed except In one
al. Perishables and non-perishables were direetly placed o store amidst heavy infestation;
ables were stored at room temperature in alinost all the hospitals. Regular ¢leaning and
ping of the Kitchen was reported with a frequency varying [rom ome to three time a day, while
“store rooms were cleaned on weekly hasis. M

Alihough survey results indicated positive responses of the food service staff towards
elected hygiene behaviors such as washing hands before handling food, after using toilet; vic
Hbwever spot observations showed that (hese prastices wese mftequently followed smongst all the
ad handlers (Tahle 2). ' e

The contrast between the actual responsés and observed practices have been reported by

various investigators {Oteri and Eknamen 1989; Jay et al, 1929}, None of the staff was observed to

“he weaning headgear and gloves while handling lood. Aprons and uaiforms were vegularly worn
¢ the staff of most hospitals. ' '




RESEARCH PAPERS Research Reach. I, H. Sei. Vol. 4 No 1, 9-16

TABLE 2. OBSERVATIONS REGARDING THE HAND WASHING FRACTICES OF THE COOKS AND
RITCHEN HELPERS FROM HOSFITALS iN BARODA '

Hospitals
‘Hand washed HI | H2 | HY | Hd 5 Tot | %
al
Cooks
=  Before handling foods X X X i X l 20
»  After using the toilet XX | X |X v L | 20
«  After touching face/body X X | X | x X 0|0
o After discarding peels | v [NA[X | x| 120
Kitchen helper
Before handhing foods X v X X X | 20
Adter using the toilet X X X X o 1 20
After touching face/body X x X X % 0 0
After discarding peels X X X |1 X 7 1 20
After visiting the ward X X X | X X 0 0

M.A. - Not applicable, X - absence of hand washing practices
- presence of hand washing practices

Freshly prepared rice and chapatti samples from one of the hospiials showed counts
bevond (he safety limit for pathogenic bacteria (Table ). These high counts can be aunbuted
firstly to the use of contaminated raw material procured by hospital authorities, secondly due 1o
the contamination of raw material doring storage, thirdly by the contaminated hands of fond
handlers and use of unclean utensils and othier food contact surfaces. The high level of Coliforms
in spices obtained could have been due to its contamination during processing.  Several
investigators have reporfed that Indian spices contam a high microbial load (Geeta and Kulkamni
1987; Thanjamani el al, 1974). According: to Sheth and Nandwana (2002). red chilly powder
showed high microbial count (<10° to' 10’ Cfu/gim) among spices. The coliform count of mustard
power {10 10 10’ Cfw/gm) was also above the recommended safety limits,

High micrabial counts observed in food handler's hands clearly mdicates that food
handling 154 risk factor in wansmitting pathogenic microorganisms to the: foods, especially under
the conditions where hand washing is not practiced routinely (Table 4). Dumavibhat o1 al, (1989)
found food handler's hands harboring several species of microorganisms like S aurens, Klebseilln
pueumonial, Streptococeus and B. cereus. Hatakka (2000) in Finland also isalated enterotoxigenic
straums of 5. asreus from hands of food handlers.

12
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__ Samples AMCC | S aureis E}ﬂm Coliforms | Yeast and Molds
~ Chapaui 26x10° | L1x100 | 42X 00 | 0.0 10" 20 x 10!
Rice =10t | bbxtot | 3 Xt | o7 o0 L6x 10

-~ Spices

Turmeric powder. | 25x10° | 28x10" | 14%10° | 125 10° 26x 10*
Coriander powder | 4.2x10" | 21x10' | 1310 | 3.3% 10 3.03 x10"
‘Red chilly powder | 42x10° | 32x10° | 18x10° | 6.1% 10' 39 10
1

"TABLE 4. MEAN MICROBIOLOGICAL COUNTS OF HAND RINSE ANT NAIL SAMPLES (CFU/ML) OF
| FOOD SERVICE STAFF FROM ONE HOSPITAL OF BARGIIA (N=4)

_ AMCC S, inraus B. cereus
Food Hand vinse | Nail Handrinse] Nail | Hand nnse]  Nail
service

-staff

Cooks 225x10° | LZx10 [ 20x10° [33x 100 | 1322000 | LI<100
‘Servers 404 x10° [ 22 10" [ 2.7 %10 | 28%10" | 1.25x10° | 9.6 107
Kitchen 136 x10° | 3.6 x10° | 30X | Z7x10° | 1.37x10° 1.3 xi0f
servant

. The microbual counts for a samples from sin differsnt areas of kitchen from one of the
wspitals ranged between 10 to 10 (Table 5). Scolt (19901 stated that microorganisms transferred
1 appreciable numbers. from contamimated surfaces: o hands, fingers or ulensils thal become
: tial risk factors for contamination when n coutact with food: The microbial analysis of fond
act surfaces and equipment give an indication of the environmental sanitation. Swab samples
Ol kitchen slab, utensils, serving dishes, collecting: fray and polythene for wrapping chapatti dough
8l gave high microbial counts which clearly could léd t0 coss contamination of food and hand
surfaces increasing the risk of food borne outbreak (Table 6},

Wysical and clemical hazards in raw foods:

As depicted in Table 7, foreign matenial like races of dint, stones and hair were found jn

#ll the raw [oods viz wheat, rice and green gmm dal analyred. while plass pieces and pins were
861 detected in raw material.
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TABLE 5. MICROBIAL COUNTS OF ATR SAMPLES (CFUNMLATE) INDICATING ENVIRONMENTAL

CONDITIONS FROM ONE OF THE HOSFITALS OF BARODA

Sample |  AMCC 5. aureus | Coliforms Yeast and
Muolds

Kilchen slab 10X 10 13X 10 0 STX 10
Areaforcutting | 224X 10" 27X 100 0 123 X 10°
vegetables
Area for IUXIW 12X 10 0.03 X 10 16X 10
washing ulensils
Area for keeping] 2.3 X 10 33X 10 0 ISX IO
cooked food
Arcaforstoring | L37X10°| 46X 10 02X 10 24X10
perishables
Areaforstoring | 236X 107 43X10° i 4.67 X 10
non-perishahles

TABLE 6. MEAN MICROBIOLOGICAL COUNTS IN SWAB SAMPLES OF THE KITCHEN PREMISES

OF ONE OF THE HOSPITALS OF BARODA

Swab sample Microbial parameters
AMOCET | Saurens | Beereds | Coliform, | Yeasand
Molds

Kitchen slab 13x10 | 25x 10" 6010 | Oy | 22 10

Polythens for wrapping 15210" | L2z 107 | 70300 3Lx 10 | 75x 10

chapati. dough

Collecting tray for 425 10° [ 605 10" | Z5x10" | 3500

chapatti

Serving dishes 22x 10" | 45x 10" | 37107 | 30X 0 | 36% 100

Kitchen utensils I8x 10" | 46x10 [45x107 | 01 x 100 | 3610
Trolley 16210 | 20x10° | 18210 | L5xi0 | 43x10

Floor swab L2005 | 30x107 | 17500 i 27 x 10

Mup cloth LEx 10" | 502107 | 1510 0 4.7x 10

14
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TABLET. ANALYSIS OF PHYSICAL HAZARDS WITH RESPECT TO PETECTION OF FOREIGN _
MATERIAL AND PEST INFESTATION IN RAW FOODS USING SAMPLING AND VISUAL INSPECTION

method in ane hospital
Foreign  material / pest Raw Foods
infestation Whezt Rice | Green gram dal
Dirt & / s
Glass piece/pins X P X
Stones -J'{.ij 30 S
Hair W o P
Live insects 5] 1) S
Dead insects. sy | A v(2)
Rodent excreta 7 g F
Webbimg or silken strands- s ol P
Weevils graing Sd47" =0 Wi

v Indicate presenco
& Indicate absenpe
Figure in parenthesis indicates count obrnped per 100 gm.
" Indicate counts of weevils per 100 grains of wheat ¢ green gram dal

_ Presence of live as well as dead inseots, inseci Tragments and rodenl excreta was found in
all the raw materials. Webbing was detected in wheat and green gram, the perceniage of weeviled
£rains obtained by counts was within the permi sible limit of 3 9% by count for green gram and 3-
10 % by count for milled wheat (PFA 1999),

_ The presence of DDT and HEN was detected i all the: fruit and vegetables which
andicated that foods were cultivated in soil having DOT and HCN residues. Long term
consumption of foods containing these pesticides even ul ppt levels may cause chronic discases
including cancer (Kaferstein 1992), B

fnﬁ.‘luﬁum

On the basis of hazard analysis, eritical contral points identified were- samitary quality of
raw material with respect o precuring, sterage of raw material. and personal hygiene and health of
food service staff. The results of the present study clearly indicated that conditions of hospitals
provided anple opporunities for possible outbreaks of foed borne illnesses, Thus the present
scemario immediately calls for corrective measures, ane of which can be, imparting food safety
training o food service staff of hospitals in order ty mmprove their knowledge, attitudes and

- practices on food hygiene. This will 2o a long way 10 preventing episodes of nosocomial food
borne ilinesses thereby safeguarding the health of people who are ntready fll.

I5
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ARSENIC ACCUMULATION TN EDIBLE PARTS OF PLANTS

K. 5. Ray, M: Chatterjee
Depariment of Food Sclence and Nutrition
SNDT Women's University, Mumbai 400049 India.

In Arsenic sccumulation |n different pars of phiot, pH of the soil plays most
dominant factor besides: organic carbon and suil asenic concenteation and 1o reduce the
- arsenic nbsﬂtpum: the soil pH preferabily is maintamed above 7, Arsenic has been Toumd (o
Ibe present in relatively high concentrations in this von| smmples (Beet ool and Colocasia).
The hulb, leaves and Mower and fruil did not have detectahle amomts of arsenic even when
‘arsenic concentration In e soil was' relatively hugl'n:r 1i lits Been found that arsenic s
accurmilited in the storage site of the plant like roots and wbers (Beet root and Colocasia),
| tmder,gmumi stemt (potato) and seeds (riced  Arsenie gocummilition is species-specific as
well, asuthmumﬂmdmmmmlmhmﬂmdmmwcﬂmlmmuf
arsenic intake through only food, considering rice. 1o0ts and tibers as 3 staple dict, was’
calculamed The coleulwlion indicates that Arsenic imtake goes far above: the ASADDI
(Fssential and Safe Adequate Daily dietary Intake Himit of 1200 ugdd for adulis) at 108 ugid.
(calculated on' 80D Kcal diet), Present study shiows thit crops with Nower. leaves. froits.

bulbs and oil seeds as edible parts may be comparatively a sale choiee for the arsenic belt:

Key Words: Arsenic belt; Soil; Plant uptake; Edible part; Crop selection

Arsenic is a semi-metallic element found i sbundance in the earil’s crust. The major
(with Arsenic (As) and its compounds is s potential 1mm:ly o humans. This element is
not evenly distributed on the earth's surface amd 15 concentrated al certain regions
ng an-Arsenic belt in those areas.

Episodes of arsenic contamination in water have been reported for over four decades
ow, In 19605 major incidence of arsenic contammated drnking water was noted in’ Antofagasts,

e, displayed by desmmnlugicai manifestations (Borgono and Greiber 1972), Prevalence of
cer due to consumption of Arsenic through ground witter was observed in Taiwan during
iod 0f 1961-1965 (Tseng et al |1968). Several other incidence of ground water
ation of Arsenic involving smaller populations have been reported in Nakajo, Japan (
s el 3] .1960) Minnesota ( Feinglass, |973), Ontario, Canada (Wyllie 1973), Lane County,
n(Morton et al 1976), Nova Scotia, Canada ( Granthane and Jones 1977) and Far Banks,
laska | Haromgton etal. 1978).

The Arsenic affected areas of India lie on 8 sediment of young delimd deposition which
ers an ares of seven disiricts in West Bengal { Dt el al. 1997}, The concentration of Arsenic
_ water in these areas is on an average 22 (imes the safe limit of D.01 mg as
secommended by WHO (Roy1999), A survey condugted by Mandal el -al (1996), indicated that
S8 villages of eight districis of West Bengal are Arsenic affecied. An environmental ragedy has
developed here in West Bengal, where more than a million people are drinking Arsenic

ninated water and an alarming number of toxicity cases have been reported here (Guha
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(Mallick 1996). Arsenic thereby contaminates the soil and plants grown on it The plants and crops
grown in these regions may take up the Arsenic compound from the soil. The people of these local
regions take up the edible parts of the plants that may have absorbed Arsenic, there by entering the
human chain. More than 2.00.000 peaple are already affected from Assenic lesions.

The population of the Arsenic belt in West Bengal is mostly rural. Their nuiritional status
is mure unstable than their urban counter paris, making them vulnerdble Lo cope with arsenic
woxicity, With the advent of mdustrialization, introduction of &'systein of central pooling of crops
and vegetables has increased the access to the crops grown in these affected areas. Thereby more
people from the nonarsenic belts may be geiting affecied. Uptake of any element by the plams
however may depends on many factors including plani species, clemental concentration in the soil
solution (Ray and Deshpande 2003), soil properties such as pH, organic carbon content (Marin ef
al, 1993) and presence of another 1ons (Buno et al 1999},

Present study had been focused 1o find our the possibilities. of arsenic accumulation in
varnous edible parts of the plants such s roots, stem, fits; seeds amd leaves of the planis grown in
ihese arsenic comtaminated areas and the factors that might affect the absorption from the soil
This may help to select the safe ¢rop for cultivation in these arsenic belts.

Methodology

The samples were ¢ollecled from the districts of Wesl Bengal that includes Sonarpur,
Budge Budge | and 11, Bhangor, Baruipur (Ramnagar and Nabagram), Bishnupur and Joynagar.
These places were reported 1o contain a higher concentration of Arsenic in the ground water, than
(e Lt Set by the WHO, The Arsenic contents of the vigetable and soil as well as pH and
Organic carbon content of the respective soils were analyzed in wiplicaie.

SAMPLES SELECTED FOR ANALYSIS

Root Beet root and Colocasia
Stem Potato

seqid Rice & Mustard

Leaf Cabhage, Cauliflower green
Flower Brumstick Nower

Frun Tomatg, Papayvaand dromstick
Bulb Garlic

The plant samples were dehydrated and then wet digested according to the ADAC (1995)
method. The soil samples were dehydrated and micro waved at 250 W lor 4 minutes. The contenls
were filtered using ash Tess “Whatman™ filter paper number 42. Arsenic content for all the samples

1&
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;m analvzed using the ICP-AES method. The standard used had an arsenic concentration of 512
PF“‘

‘Results and Discussion

Epstein (1972) reporied that the pH of the soil s an unporiant facior that affects the
‘micronutrient uptake by the plant and therefore growth of crops. Islam et al (1996) conducied a
study of pH optima for the growih of six crop species (ginger, cassava, maize, wheat, french beans
iand tomato) for six weeks. For elemental absorption by the plants, soil pH ranging from 5.5 - 6.5
s |d=nnﬁ-td as optimum pH, The present study shows (hat it ik true far arsenic aceumulation also.

The arsenic uptake by beel rool was [ound to incrense with fhe decrease in pH of the

respective soil sample (Fig-1). Beet root samples collected I'rmn Huhagrm showed the highest

uptake of arsenic at a mean conceniration of 1,28+ I;I-.IH /e b s lower pH of 5.27+0.03. It was

vbseryed that the arsenic uptake was < (.05 ugle for the sample whose soil pH was 7 or

5 . Arsenic uptake is favored by a high acidic soil Lower the pH, higher the absorption
Fahle |).

An uptake pattern similar (o that of beel root was ﬂbﬁﬂ\'td in the colocasia samples as
1. The uptake was observed to be high for the samples with a low soil pH, for example the
an wptake for colocasin samples from Masbagram was (.71 0.07 ug/e at a mean pH of
S31 (Table 7). At a pH higher than 7, the uptake as found fo be either. < 0,05 ug /g or not
detectable (Fig 1). The indiscriminate use of acid yielding chemtical fertilizer may have a
dhetrimenal effect in arsenic bell.

‘. ‘\-.,___\h 1. —#—Becl Root
= 6.5 \*h\ —&— Colocasia
6
o 0.5 1 1.5
Arsenic cencentration of Beet root and Colocssla In micro gram per
Jgram

Fig. 1, Relationship between _pH uFI_.h'ga soil and arsenic
uptake by beet root & colocasia.



RESEARCH PAPERS

TABLE 1 ARSENIC CONTENT OF BEET ROOT AND THE RESPECTIVE S0IL

Research Reach. 1. H. Sui, Vol. 4 No. 1, (7-27

COMPOSITION
Collection area pH Organic | Amsenic Content (og/g)
Carbon % | Soil Beetroot

Budge BudgeT | 7.49:001 | 023004 | 482362345 | <0.05
Budge Budge Il | 7,30+ 0.01 | 0.2640.02 | 470.876 224 | <0.05
Bhangor 7014001 | 0275003 | Not Detectable | ND
Jaynagar 6.96+ 0,02 | 0,50+ 000 | 522204 4:55 065+ 0.01
Bishnupur 6.27£ 0,16 | 0.69£ 0,00 | 73096:554 | 071+ 025
Sonarpur 6,102 026 | 0.77£0.61 | 620.134 6.51 (1674 0.02
Ramnagar 6.01+ 0.01 | 0.80+0.07 | 616.50% 180 | 1.28+ 0.04
Mabagram 5272003 | 0.95£ 0,04 | 886,964 1.30 1,284 0.04

The organic carbon percent of the soil samples were found be an important factor 1o
affect the uptake of Arsenic by the roots. The uptake in beet root was found to be 128+ 0,04 uglg
alan organic carbon % of 0.95% 0.04 (Tablel). The uptake of arsenic by the sample decreased
with a decrease in the organic carbon % of the respective soils (Fig.2), At an organic carbon
content of less than 0.5%, the uptake was either < 0.05 ug/g or not detectable at all. The uptake of
arsenic by colocasia (roots) was found to be high 0.71+ 0.07ug/g # 3 soil orpanic carbon content
s high as 1.21+0.64 In Nabagram (Table 2). A similar observation was made by Sing and Sing
(1996) who [ound that the lowered pH and the increased organic carbon percent of the soil
faerlitate better assimilation of the micro nutrient cations to the fruits and vegetables for mosi of
the elements. Arsenic being a cationic element is also absorbed af a high drganic carbon % and
lower pH.

Another important factor that influences the absorption of arsenic in the plant parts was
the arsenic concentration in the soil. The arsenic uptake hy the plimts was found 1o increase with
the increase in the arsenic concentration in (he respective soil samples (Fig. 3). In the case of beet
root samples from Nabagram, (he mean arsenic contenl was found 10 be as High as .28+ 0.04 ugig
with a corresponding higher soil arsenic conlent of 886.96 + | 3ug/g (Table | )i An identical trend
was observed in the case of colocasia (Fig.3), where the uptake of arsenic by the roots and the
arsenic content of the respective soils were directly proportional The uptake was found 1o be less
than 0.05 up/g or not detectable for comresponding soil semples of beetroor and colocosia |, with an
arsenic concentration of less than 480 ug/g and with higher soil pH (Tables 1&2).
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TABLE 2. ARSENIC CONTENT OF COLOCASIA AND THE RESPECTIVE S0IL

COMPOSITION

Aren of sample | pH Organic Arsenic Conten( (ug/e)
Collection Carbon % | Soil Colocasia

Budge Budge ! 7432001 | 0:6240.12 | 370,232 046 <005

Budge Budge I 7232048 | 0.62+ 0,00 | 380782056 | <005

Bhangor 7174032 | 0.73:0.21 | Not Detectable | Not Detectable
Jaynagar 7812061 | 0132041 | NotDetectable | Not Detectable
" Bishnupur 756+ 0.17 | 0.37£0.07 | NovDetectable | Not Detectable
Sonarpur 7212081 | 0.72£0.10 | NotDeteciable | Not Detectabie

Hamnagar 6015 0.01 | 0.94+033 | 710614000 | 062001

Nabagram 5315000 | 1212064 | 800962000 | 071+ 0.07

To assess the uptake by the underground stem, Potslo (Solnum tuberosum) and the
respective soils were analyzed for the arsenic content, The pH; the conductivity, organic carbon %
and NPK content of the soil were also analyzed for the same sample, It showed a similar trend as
that of roots. The arsenic uptake increased with a decreased pH (Table 3). The uptake was found
to be less than < 0.05 g/g at soil pH of 7 or above, The arsenic content mcreased with the increase
in the soil organic ¢arhon % .( Tahle 3.

Arsenic content of underground stem sample from Budge Budge | and Bishnupur shows
that although organic carbon % and soil concentration of arseuic is comparatively high, the
accumulation of arsenic in the stems are only < 0.05. This may confirm that soil pH is mare
important factor in accumulation of arsenic in the plant part

TABLE 3. ARSENIC CONTENT OF POTATO AND THE ARSENIC CONTENT

Area  of sample | pH Organic Arsenic Coptent (ug/g)
Collection Carbon % Sail Potatn
Budge Budge | 729x002 | 086+003 | 7924+ 870 | <005
BudpeBudge [ 745040 | 027002 | 3781 L0 | <005
Bhangor 7232030 | 030+003 | 74842 | <005
Jaynagar 1152003 1030002 | 5093220 | <005
Bishnupusr TO2£0.05 | 050+ 001 | 33302020 | <0.05
Sonarpur 741£0.04 1031200 | 36362660 | <005
Ramnagar 529003 | 060002 | 4709 =840 | 1002000
Mabagram 5324009 [ 0802003 | 7726+3.00 | 1,00+ 000
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. The uptake of the element was proportional 1o the concentration of arsenic iy fhe snil
samples. The underground stem from Nabagram were [oond 1o have the highest upiake with a
Iigh corresponding soil arsenic content But sssimilation of arsenic in underground stem s
definitely much lower than underground root. A sudy conducted by Schoof et al (1999) alser
feporied that potato has assimilated acsenic from the soil where mean content was found to be
3. Bug/g wet weight,

Rice (Oryza sativa) and Mustered (Brassica migra) seeds and the respective sail were
analyzed for their arsenic content and the soil were analyzed for pH, conductivity, organic carbon
% and NPK. The arsenic content in the rice sample was found 1o increase with the increase in the
acidity of the respective sgil. A clear trend was observed [or the soil sample from Nabagram,
Ramnagar and Sonarpur, where the arsenic content in the rice was 0.7210.01, 0.66+0.01 and
D.6440.15 ug/g corresponding 1o pH values of soil sumple at 5.0110.02, 5.33!'0.04 and 5.4910.02
respectively (Table 4). It shows that lower the pH, higher the accumulation, The concentration of
total arsenic in pre-cooked rice from the Baruipur block estimated by Mandal et al (199%) was
found to be (.7210.01 ug/g of dry weight

The arsenic comtent in the rice samplé was dircétly proportional to the arsenic
woncentration in the soil. Among the soils from B regions surveyed, the samples from Nabagram
~showed the highest soil arsenic value of 949.5640,64 ug/e and the concentration of srsenic was
‘maximum in this rice sample. Comparatively lower canceniration of arsenic and higher pH (above
710) of the soil may be responsible for tot showing higher accumulation in the rice grown in the
Mist 5 samples. It may be deduced that the pH of soil has a more dominaled tole on arsemic
concentration even with the presence of arsenic m the soil.

. The uptake was found to increase with an increase in the organic carbon percentage of
the respective soils. The soil from Bisnupur had organic carbon content of 0.51% and arsenic
wontent of the soil was 351.6240.00 ug/g, whereas uptake was found 1o be only (.05 ug/g. This
‘may be duc o a higher pH of 7.0940.01 showing the importance of pH aver the concentration of
erganic carbon % and the soil arsenic cantent in the absorprion of arsenic by the plant.

TABLE 4. ARSENIC CONTENT OF RICE AND ARSENIC CONTENT, PH AND
ORGANIC CARBON CONTENT OF THE RESPECTIVE SOIL SAMPLE

Area of sample PH Organic Arsenic Content
Collection Carbon'%. | {ug/g)  Soil Rice
Budge Budgel | 730=0.03 [ 031+ 0,03 | 38225351 [ <005
BudgeBudge Il | 7.430.02 | 0222003 | 47102764 | <005
Bhangor TA8+0.02 | 022003 [ 3180=471 | <005
Jaynagar 7892002 | 029002 | 4727 =597 =005
Bishnupur 700 =000 | 051 =003 | 35T.6+=010 <005
Sonarpur 54920.02 | 0.65£007 | 7467 163 | D6d +0.15
Ramnagar 533009 | 0622002 | 8727002 | 0.66 £0.01
Nabagram 501002 | 0842072 [ 9496064 | 0,72 =0.00
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The arsenic content of another seed, mustard was foumd 0 be ouly 0.05 ug/g to non-
detectable level even though the soil arsenic content was comparatively high. For example,
Sonatpur, Ramnagar and Nabagrain Mustard samples, the soil with lower pH higher arganic
carbon % with soil arsenic content of 463,94.40.0 vg/g have failed (o accumulate the arsenic in the
seed ( Table 5). In the present study where rice, as a seed, concéntrated a considerable amount of
grsenic in it, Mustard had a negligible accumulation of this element, revealing the specics
specificity of plants, which have a dominant role in elemental concentration. This specificity may
be attnibuted o the composition of the siorage matenial. As both roots. tubers and rice have starch
as & storage material, where as Mustard has a high fat content as storage matenal,

The coluvanon of mustard in West Bengal is done in 3 large scale, Hence it does nol
coniribute to the dietary arsenic intake.

TABLE 5 ARSENIC CONTENT OF MUSTARD AND ARSENIC CONTENT, PH AND
ORGANIC CARBON CONTENT OF THE RESPECTIVE S0JIL SAMPLE

Area of sample | pH Organic Carbon % Arseniic Content (ug/g)
Collection Soil
Mustad

Budge Budge 1 7.7940.03 0.36+0.02 370.2340.46 ND
BudgeBudge 11 7.5640.04 0.79+£0.06 380.7820.56 ND
Bhangot 7.2840.03 (.22+0.00 492 01=0.00 <005
Jaynagar 7.0040.01 0. 114002 TR1.3120.07 <0.05
Bishnupur 6.0540.01 0.82+0.07 231.1620.70 <005
Sonarpur 5.70+0.9] 3.7940.02 A63.9440.63 < (.05
Ramnagar 5.33+0.09 0.62:0.02 346.6120001 <005
Nabagram 5.0140.02 0.8420.72 £32.79+0.79 <0.05

When analysis was done for fruils as the sdible part in this arsenic bell Il was found (hat
oul of eight area surveyed, even the highest soil arsenic content of the comesponding fruits like
woimato (764.76 #0.42); papaya (731.82 £ 0.82) and drumstick ( 689 00:£0.17) lailed to concentrate
arsene ( not detectable to <0.05) in the respective fruits. Maximum arsenic content of cabbage and
cauliflower soil was found to be 805.6045.63 and 792.01+0.43, but the corresponding leaves
showed arsenic fevels from not detectable to (.05 ug/g of sample. Similarly maxumum soil arsenic
coment of drumstick flower (6458444 8) and the maximum soil arsenic content of garlic bulb
(91777 +£3.56) did not reflected in the carresponding edible plant parts. showing the accumulation
15 pari specific.
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TABLE 6. ARSENIC CONTENT OF BULB, FLOWERN, FRUIT AND LEAVES AND
THEIR RESPECTIVE SOIL SAMPLE

2 of sample | Bulb-Garlic Flower Drunstick Fruit Tomalo Leaves
! Sail Bulb Hoil Fiowes Sl ifruir Soil leaves
Budge] | BD WD 013 | < BD | 47993 | <050
udgell | 5153 <05 | earal A5 0,50 | BO5.60 <030
9777 <005 | 20369 <05 <030 | 537.66 <050

D
THLTE
AT2:T6
500,51 <005 | 529.10 <(Ens S N | ND N
ND ND_ NG NE B ND | ND e
D
(AT
HRE0

$E4.76. <05 571.26 <L WO | 66276 <0. 5
626,47 =0.08 ful% B4 <1).05 <030 | 63731 =05
636,61 <05 55550 PR =050 | 46031 ]

PE content of the soil: Meharge (1994) reported phospihate (0 be a good inhibitor of arsenic
ke and hence a high soil phosphorus content may reduce uplake of arsenic. In the present
we have nol found any consistent result 'on this sspect, But their observation was made on a
sue culture study where the phosphorus concentration was high and may affeet the resull,

From the present siudy one can conclulle that pkl, % of orgame carbon and the soil
wonceniration of the clements play a major role in umnmlmg Arsenic in different pans of the
. pH 15 more domnant factor as compare:to § of organic. carbon and (he soil arsenic
niration. To reduce fhe arsemic absorphon, |t seems that the sorl pH preferably be
nied above 7, Hence the indiscriminate vse of acill yielding chemical Tertilizer may have a
L sirimental effect in arsenic belt, Arsenic have been found to he present in relatively high
nﬂnlmlinns in the rool samples of Beetrool and colocasia

Inspate of a hugher arsenic concentration o the soil, bulb. leaves and Nower did not have
letectable amounts. of Arsenic showing elemental Arsenic concentration to be pans specific.
-' from roots, arscnic has been found in ander E_Iuilﬂd stem and rice seeds also. It can be
Aluded thal arsenic is accomulited in the storage site of the plan like roots and whers (beet
and colocasia), underground stem (potato) und seeds (ricey But it bas been found that arsenic
s acewmulated in rice seed but not in mustars seeds, This my indicate that arsenic accumulation
Epl:c!i:s specific as well This specificity may be attributed 1o the eomposition of the storage
n fal. As both roots, tubers and rice have starch as 4 slofage maierial (beet root | 28+ 0.04,
Calocasia; 0.7120.07 and dce; 072 H00) uglg ) where a5 Mastard has a high far content as
storage material Present siudy shows that crops with flower, leaves, fruits, bulbs and oil seeds as
dibie parts may be compiaratively a safer choice for the nreenic bell

‘v"lilagua in West Beagal survive maml:. on a staple diel of rice. The accomulation of
aEsEnic in rice exposes the population 10 a major threat of rsenic toxicity, The gross calculation
(bt arsenic intake through only food considering tice and foots and lubers as a staple diet was

[
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calculated, The calculation indicates that Arsenic intake goes far above the ASADD] (Essential
and Safe Adequate Daily dictary Intake limit of 12-40ug/d for adulis) al 108 ug/d /1800 Kcal
diet). These high intakes of Arsenic along with highly contaminated water indicate the
importance of an active. Arsenic mitigation program.
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DIETARY HISTORY OF CANCER PATIENTS

Savitha M.S., Chethana K.L., Usharani K. and Jamuna Prakash
Department of Studies in Food Science and Nutrition,
University of Mysore, Manasagangotri, Mysore 570006

A dietary survey was conducted to study the disfary Nistory of tancer paticnts, A
total of 165 patients were interviewed with the help of & questionnaire which wid degipned (v
estimate the usual intake and relative frequency of food meake: The data collected was used
for computing a day's average food and nutrient [ntake. The data indicated majority. of
paticnts 1o be non-vegetarians, Smoking and alcohol chnsImption were eommen smong-
male patients whersas betel and (obacco chewing were common smong females ‘Patients
Among subjects, cancer of genitouninary tract was found to be more common followed by
cances of head and neck region and breast cancer. The incidence was highest between 41-70
vears of age. The intuke of peotein, calcium and vitamin © wese found to be adequate. The
intake of fat was very high. Food frequency datn indicated & lower inake of grecn leafy
vegetables and frits which were clearly reflected in low intake of iron, canstenes, niacin and
dictary fiber, which are proven to be protective foods against cancer.

Cancer is the second most leading cause’ of death in the world, Epidemiological surveys
conducted in different parts of world have revealed substantial relationship: between dietary
constituents and cancer. About one third of all cancers might be related fo dietary factors [(Winick
1977), Many dielary components have been regarded as actiologic factors for cancers of varions
sites, such as restricted calories, dictary protein and vitamins, high [l intake, lack of dietary fiber,
deficiency of many trace elements (Krishnaswami and Jagadeesan 1996), and a variety of
mutagenic heterocyclic amines present in cooked food (Wakabayashi et al. 1992) Dietary habus
are also associated with the aetiology of certain cancers. Some Toads comain potential carcinogens
or anti-carcinogens which play an important role in the development or prevention of cancer. The
present dietary survey was conducted to study the dietary history, to get mformation aboul
frequency of foo intake and to assess the nutrient adequacy of the cancer patients.

Materials and Methods

A total number of 165 patients (male =58, female— 107 ) ini the age growp of 20-70 vears
diagnosed as having cancer and admitted as inpatients at Bharath Hospital and Institute of
Oncology, Mysore. Karataka were selected as subjects of the study, The data was collected over
a peniod of 7 months followed by 3 months of data analysis.

The diet guestionnaire was designed primarily 1o estimate the usual food intake and
‘byrecall method for a week much before diagnosis of the disease. 1l was formulated <o also (o
include background information about socio-cconomic status, number oF family members and
their ages and also habits regarding smoking, danking, (obaceo and betel chewing of the subjects.
A set of standardized cups and spoons were used in order to know the portions of [wods conswmed.
“The help of family members was also solicited frequently to recall the foods consumed in the past
by the patients. Standardization of cooked weights of all the common foods consumed was carried
oul in the Iaboratory,
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Usual dietary intake of the subjects for seven days was commputed with the:help of the
dats collected and the frequency of food intake, The intake of nuitients was calculated using food
composition lables for seven days menu and then it was converted to one day by taking the
average (Roopa and Rea 1980; Premkumari e al. 1984, Gopalaw et al 1989; Anuradha and
Prakash 1989),

-Subjects were divided into different groups depending upon type of cancer and gender
and their nutrient intake was computed. Mean nuitient intake of patients was compared with
Recommended Dietary Allowances to calculate the percent adequacy of nunemt intake (ICMR
1996). Results and discussion

The clussification of subjecis sccording lo Lype ot cancer Is: given in Table | Cancer of
the genitourinary tract was more common ameng female pavenis (51 subjects) followed by breast
cancer (22 subjects) whereas in mrale patenis cancer of the bead and neck region was more
common. Agewise ¢lassification of data indicated that-cancer incidence was highest in 41-50 years
age group followed by 61-70 year group.

TABLE 1. CLASSIFICATION OF SUBJECTS ACCORDING TO TYPE OF CANCER

Type of cancer Male | Female | Total
Head & neck’ it4 i1 23
Qeaophagus & 5 15
Breast - 21 2]
| Lungs/ Bronchogenic T I B
Recium = 2 2
Colon 2 4 6
Stomach 2 = 2
‘Genitourinary. & 51 57
Others 2t 8 29
Tomal 58 or 65

4 theludes brain tumor, tonsil, thyroid, neck, buccal mucosd, chéek, pyriform fossa, pharynx,
-gum. laryngopharyx, naso pharyngeal, vocal cord. supraglossilis cancers.

by includes testes, penis, avary, cervix, Uterine cancers and teénal cell carcinama,.

¢: includes multiple myeloma, lymphoma, leukemia, sarcoma and adenocarcinoma.

Classificanon of subjects according 1o their dhetary patiern and habits {Table 2) revealed
ithat majority of patients were nom vegetarians, 66% of mabe patients were smokers while 14%
were: alcoholic. Among female patients 33% had (he habil of betel chewing while |7% were
‘hahituated for tobacco chewing.

Food frequency data indicated rice, ragi wheat as the commmonly consumed cereals while
among dhals, red gram dhal was more frequently used (Table 3). The consumption of green leaty
vegelables was reported at frequency of once a week by majonity of patients. The consumption of
“greens was found to be i the order of mixed greens <kitkeera) (Amaranthus tricolour) <amaranth
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<drumstick leaves <cabbage. The consumption of other vegetables was also found to be orce a
week and common vegeiables consumed were beans, brinjal, ndge gourd and ladies linger.
Among root and tubers beet root, carrot, potato and radish were consumed by most of them once a
week, Consumption of fruils was occasional with the exception of banana: which was used
regularly. Egg and flesh foods were consumed once u week Coffee and tea were reported (o be
consumed daily by the patients. Groundnut oi was the commaon vegetable oil used for cooking as
reported by majority of patients. Qualitatively data indicated high consumption of milled rice
which is a refined food and low consimption of fruits and vegetables which are proven preventive
foods for cancer.

TABLE 2. CLASSIFICATION OF SUBJECTS ACCORBING TO DIET AND HABITS

Item Male Female
(n=58) (n=147)

Drrest
Vegetanan 19 33
Non-vegetarian 3% 74
‘Habits
Smoking 38 -
Aleohol B -
Betel chewing Z 35
Tobacco chewing - 4]

TABLE 3. FREQUENCY OF FOOD INTAKE BY PATIENTS

Food stulfs Frequency of daily Fouod stuffs. Frequeney of daily
use {Percentage of use (Percenlage of
subjects) subjecis)
Cereals Legumes
Rice 99 Red gram dhal 34
| Ragi 73 Black gram dha! 25
Wheal 16 Horse gram 13
| Vegetables Bengal gram 8
Other vegetables 41 Green gram 7
Green lealy vegetables 30 Cowpea ]
Rioots and tubers 16 Field bean 6
Fruiis Animal foods
Bannna a5 Milk 4
other fruils fi Eggp 12
Beverages Flesh foods 1]
Caffee 58
Tea 53
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Fig.1. Average percent sdequacy of nutrients in patients

_ The protein intake of male patiens varied belween 57 — 63 g/ day (Table 4), Female
patients comparatively had a slighily lower range of protei intake from 44 - 53 gfday (Table3). In
\general protein intake was adequate. No variation was observed i fat intake of makes with 30-33
‘glday, but for females it ranged from 23 - 32 giday, The far intake was much higher than
tecommended. A large variation was observed o the energy (ntake depending upon the type of
cancer. in males il was very low for patients suffering from cancer of genitourinary tract and other
\types, whercas in females i was very low lor patients sultering with cancer of colon and rectum.
n other cases, enérgy intake was marginally sufficient mnging from 82 (o 98 in percent adequacy.
E;;i;;ikium intake was very high in all the age groups dur 10 consumption ol calcum rich mllet,
pagi, whereas iron was low. The percent adequacy of ironintake in women paticnts was less than
S0%. Carotene intake was marginally sulficent in some patienis but women suffering from
st h and recal cancer and those from other category had a very low intake. Thiamin anl
iboflavin were marginally sufficient. Niacin wus found o be mmich lower than recommended.
Witarn C inakes were ligher in all groups. The intake of phytin phosphorus varied between 89
711 mgidsy wherzas oxalic scid was 427 1333 mp/day. The putrientintake of female patients
owed a similar pattern as male with dlightly lgwer intakes of some nuinents notably rom.
ene and riboflavin.
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Adeguacy of nutrient intake on an average as given in Fig.l, The fat, calcium and vitamin C
consumption in hoth the groups were much higher whereas protein, thiamin and riboflavin were
found 16 be nearer to adequacy. Carotene 'was adequate for males hut inadequate for females. The
low intake of food stuffs like green leafy and other vegetables and fruits are very clearly reflected
in the Tow intake of iron, carotene, aiacin and dietary fiber. Motably 1s the intake of iron which
was 48 and 39% of RDA in females and males respectively,

TABLE 4 DAILY INTAKE OF NUTRIENTS AND OTHER COMPONENTS

BY MALE PATIENTS
Hunrients Type of Cancer
Head and Oesoghagus | Lungy/ Colonand | Genlloorinary | Others
rech {n=5) Bronchogeric | Stomach {n+5) in=21)
(r=14) {n=7}

Protein (a) 52 +64 ) +06 574107 53+75 56 +1.3 B3840
Fal (g) Wald A+t 37335 245 3290 & 64
Energy (Keal) 085 » 363 2104 + 338 1500 +239 | 0154334 | 1698=17h | 146836
Calclum {mg) 1071 + 318 578 + 305 935 + 331 1202 +206 79 + 1B 1051 =413
ron (ma) 169435 B5+38 155458 Th*Z) 0<32 | 1ra+61
Carolens (jg] | 22414957 | 2629+804 2086 +892 | 20934402 | Jo02+583 | 2553 841
| Thiamine (ma) 134030 13+035 12+030 1503 11037 14+040
Rt () Td+0.34 T4+037 11+ 040 16 +0.23 112 0.28 13032
Hinin (mg) 1157 23 1085148 M7+10 130137 114 £ 25 NE+T1
Watamin G {mg) A +155 BT +115 0 -188 WeEh iBe118 65+ 134
Phytin P {ma) §12= 186 f@ = 161 551+ 477 =15 426 = 138 524 = 10
Creabceod mg) | 775 £ 50 1335 = 161 906 +d%5 | BA0+166 | A@7 <D | 10564309
Dhatary Ber(g) | 3424195 AN5+143 T+ 164 160 +55 Bi=114 s

Figures répresent mean + standard deviation

It may be noted that only the 10tal carotene contents of foods has been computed and the
actual consumption of beta carotene which should be 2400 pg according to the RDA may be much
Jower. Epidemiological studies have shown that diets containing large quantities of yegetables and
10 1 Jesser extent fruils are associated with relatively low risk from cancers (Wattenburg 1992),

The level of intake of cenain vitaming is jmportant in establishing the relaiionship
between diet and cancer, because some vitamias and pro-vitamins and phytochemicals present i
Foods have chemical properties of antioxidants. Antioxidauon may be the mos) imporiant effect of
carotenoids in cancer prevention (Lupulescu [994).

Conclusions
The low intake of cereals, vegetables and friits were reflected in lower intake of Calories,

iron, carotene and B complex vitamins. The intake of protective factors like beta carotene and
fibre were low and prometing factors like fat was high. Although the intake of viamin C was

12




RESEARCH PAPERS Retearch Rench. | H. Se¢i-Val. 4 Np 1, 1832

adequate for physiological functions. it is not known if the smount available alter cooking losses
e was 1po low

TABLE 5 DAILY INTAKE OF NUTRIENTS ANI OTHER COMPONENTS
BY FEMALE PATIENTS

Type of Cancer
Headand | Cesophagus Breas| Heclumand | Genltooninar Otiars
rack (=) {n=21) Cobon ¥ (=8}
fnein ) {n=h) (n=51)
| Protein |g) 5493 1T 55 8.1 W75 51 +62 | 51+58
Fal lg) 23«60 28487 J2+103 . 23+ 24 H+62 254104

Enamy(Keall | 17554306 | 1704 +268 | 18134297 | 14714104 | 1737 =401 | 1834 + 193
Calcum(ing) | B74+316 | 750+360 | 033+343 | B8 +300 | BAIA277 | 11842320

| lron {rmg) 15.0 « 4.0 11841 165+58 | 130+45 150+31 | 168+24

[ Camtencjug) | 20044628 | 20224954 | 2339030 | N77+384 | 2022+815 | 1714 <876
_Thiamine {mg) 12+0.30 1.1+030 12020 [ 08 +027 | 144031 | 124035

| Ribofiavin fmg) | 1.0+0.40 1.0+0.26 12+038 | 08+012 | 15+027 | 11+015

| Niagin {ma) 104+ 1.4 §8+16 104416 | BEx2i 81+32 B1+21

| Vitamin € {ma) 47 +35 40+ 110 S86+08 B3+b3 52+413 | 422+1839

| Phytin P {ma} 5113 459 « 162 47 +328: | 380 +143 477 = 163 503« 24
724 =39 434 + 180 801 =480 A5G = 168 Big-+348 | G71+305

| Dietaryfber (o) | 330143 | 186+6] | 252+69 | 185+r5 | 266+82 | 3004157

§

Figures represet mean 2 standard deviation
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DYEING OF SILK AND LINEN FABRICS WITH NEEM LEAVES EXTRACT

Kanneel AV and Rurien T
College of Home Science, 49, Newe Murine Lines, Mumbai- 400 020

A midicinal herb. neem has been sed as 2 pauml souree to-dye <ifk and linen
fabrics: premordanting with and without: afuin oo mnnic: acid in 15 % snd 20 %
shades:  Vanoas shades of vellowish green 1o brown were obitained - having fair
colourfasiness v sunlight, washing andiwel rubbing andl good colourfastness to both
alkaline and acidie perspiration. The natural anii-bacterial property of the herh was
exhibited in most of (he samples.

Sitice Ancient times dyes are obtmmed from sources of nawral ongin which have the
ability to colour textites. These dyes extracted from plant (indigo), animal (cochineal) and mineral
{ochre) sources are called as natural dyes. One such patural source 15 neem called as "Nimba’® and
‘Arishta’  In  Sanskrit  whose potential a5 & dye has not  been much  explored
Untpifiveww healthlibary.comfreading/neemfchap2Z.him ) Neem is a well-known evergraen Irge
maturally occurring in the Deccan region and cther parts of India | 1ts anti microbial property has
been well established.

Silk anmd linen sre amongst the oldest Mibres, which have been used by mankind from time
immortal, Because of lheir unique properiies (hey are siill v great demapd. However. n
comparison to colton and wool very few resedrchies have been done with silk and finen in the ficld
of natwral dyes.

In the present study, neent was used a8 a natural dye. to dye silk and linen fabrics as the
dyveing process is'eco Iriendly and ' no harniful chenncals are used for dyeig .

Materials and Methods

Then the dved fabrics were tested for cdlourfasiness to rubbing, washing. sunhght and
perspiration and also anti-hactenal property. Silk and finen fabncs (100 % bieached ) were
selected for the present study. Neem leaves extract of 20% concentration having a 5.3 pH was
used for dyeing silk and linen fabrics, Alum and tanmc acwd were the two mordants selected for
the swudy. All other chemicals used were of laboratory reagent grade. The neemn leaves exiract was
first fillered with the help of thin silk fabric and then dye bath was prepared having an MLR of |
:10. The fabri¢ was pre-soaked in water and then inserted {nto dye bath at room lemperature. The
dveing temperature was slowly raised and kept around $5° C for silk and above 90 ° C for linen
{or one hour. The fabric was then washed with tap waler once, and line dried in open air.

For premordanting with alum the mondanting pan was filled 273 with hot water, 25 grains
of alum per 100 grams dry weighit of material was dissolved m e solution by stirring well 6
grams of washing soda per 100 grams dry weight Of muterial was dissolved in Title hot water
separately and then ardded to the solution. Later cold water was added on top, When all the bubbles
formetl subsided the pre-soaked fabric was immersed into the solution, The temperature was then
slowly raised. When it reached 82 = 88 * C the heat source was shut off and the fabric was befh pl
steep in the solution for 24 hours. It was rinsed well before dyeing.. For premordanting with tnae
acid the mordanting pan was half filled with hot water, 6 grams of tannic acid per |00 grams dey
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weight of material was dissolved in the solution by stimring well. Later cold water was added on
top. Then the pre-soaked fabric was immersed into the selution. The temperature was then showly
raised. When it reached 82 -88 * C the heal source was shut off and the fabric was left to steep in
the solution for 24 hours. It was rinsed well before dveing.

All the dyed samples were assessed for colourfastness 1o rubbing, washing, perspiration
and sunlight according to IS: 766-1956, 2 1S: 3361-1979, 1S 971 —1956 and ISO 105 B 02 1es)
methods respectively (IS 1982), All the 15 % shaded Fabrics both of €k 2nd linen were tested for
their anti-bactenal properties according 10 AATCC Test Method 147 — 1998,

Resulis and Discussion

It was observed that even dyeing and darker shades were produced on silk fabrics
compared to linen fabrics. Mostly the colour obtamed was shades of yeliowish green and
brown All the samples showed good fastness property having a raling of 80 %. The result did nor
vary with change in percent shade. substrale and use of mordants. The wet rubbing fasiness of
dyed samples varied from fair to good. The colourfastness of most linen samples are fair while the
colourfastness of sitk samples were good except tannic acid premordanied samples which showed
fair colourfastness to wet rubbing ( Table 1)

TABLE 1. COLOURS OBTAINED AFTER DYEING AND COLOURFASTNESS TO

RUBBING AND SUNLIGHT
Fasiness Fastnesy Fasiness
Specification Lo dry foowred o
rubhing rubhing sumlight
Sample Silk Linen Silk | Linen | Silk | Liven | Silk | Linen
A Light brown with | Light brown with | 4/5 /s 4 3 4 34
greenish tinge greenish tinge '
B Light brown with | Light  brown with | 45 1] 4 3 £ 34
greenish  tinge | preenish linge
darker compared | datker = compared
than 15 Seshade | than 13 S-shade
c Yellowish green | Yellowish green A5 5 4 /4 A id
o Yellowish green | Yellowish  green | 45 #5 d I A4 K1
darker than 13.% | darker than 15 %
shade shade
‘Bark Brown Bark Brown 45 45 e 3 d 4
F Bark Brown | Bark Brown darker | 45 4% 3 3 4 4
darker than 15 % | than 15% shade
shiade
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Kev @ A — Dved in [5% with neem leaves exiran, B — Byed in 20% with: neem leaves extract,
€= Alum pre-mordanted dyed b (5% with neem leaves extract B — Alum pre-mordanted dyed in 20% with
neem leaves extract. E = Tannic Acid pre-moordanted dved m 155 with neem leaves extract, F — Tannic Acid
pre-mordanied dyed in 20% with neem Jeaves extract, 1 - Fasmuss 10 colour change. I -Colourfasiness (o
stuning. Co-Sunning on Cotton, S-Staining on Silk, L-Statuing on-Linin, W-Staining on Wool

All the samples showed fair colourfastiess (o sunlight The colourfasmess wis lower for
both silk and linen samples premordanted with alum compared 1o samples premordanted with
lannic scid. In case of samples dyed without premordanting, stk showed beuer colourfasthess
wompared to linen. (Table 1), It was noted that on weashing bl silk dyed fabtics changed colour o
dark brown shade. In case of linen, it varied from good: colousfasiness 1o paor colourfasiness.
Samples dyed without premordanting showed poor colourfastness while; alum premordanted
samples showed fair colourfastaess, OF all the samples imic acid premordanted samples showed
betier colourfastness. Only slight staining was poted on- e adjacent (abrics. All the samples
showed good colourfastness to both alkaline and auilic préparation, Bul alum premordanted silk
samples colour darkened in both alkaline-and acidic meditm, Only slight staining was noted on
the adjacen! fabnes (Table 2). '

TABLE 2 EVALUATION OF DYED FABRIC FOR WASH AND PERSPIRATION FASTNESS

cq'“::::::f: :H L Colonrfastness 1o perspiration
Medium Acidic Alkaline
I 1 I 1] | il
Silk 5 Ci S Co 5 Co
A Changed | 4/5 | 4/5 5 H5 | AE 5 a5 | WS
B Changed | 45 | 45 45 A5 | A5 | as 45 |44
C Changed | 475 415 dackeped | W8 | 55 | darken a5 3
D Changed | 4/3 415 — 45 | WS | darken 45 45
Changed | 45 | %35 415 a5 | w5 | 48 s 45
F Changed | 4/5 | W5 Al5 Y5 | 45 | 4 a5 | 45
Limeni L Co L W L. W
A 21 #5 | s 475 i | as | ws 4 4/s
B 3 5| as a3 W5 | 45 | WS a5 M5
C 3 3 45 1 A5 | 45 4 a5 45
D 3 5 &5 1 M5 | WS 4 45 45
E 3/4 &5 | ws 4 s | ws 4 A5 s
F ir4 s afs 4 ars | ans 4 4/s s
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TABLE 3. ANTI-BACTERIAL PROPERTY OF THE DYED FABRICS

Fabrics Silk
Observation. | Growth Growth on Zone of Conclusion
under the | the edge of | inhibition
fabric the fabric
A Growth Growih Mot observed | Anti-bacterial not observed
observed observed
C MNo growth | No growth Not observed | Anti-bactenal property
observed
E Mo growth | No growth Mot observed. | Anti-bacrerial property
abserved
Linen
A No growth | No growth Not observed | Anti-bacterial property
ohserved
C Growth Growth Mol phserved | Anti-bacterial property nol
observed | observed observed
E MNo growth | Nogrowth Mot observed | Anti-bacterial property
observed

Key : A = Diyed in 15% with neem leaves exwacy, B — Dyed o 20% wath neem leaves extract
L — Alum pre-mordanted dyed in 1 5% with-neem leaves exteact I — Al pre-awrelanted dyed in 200 with
neem leaves extract, E - Tannic Acid pre-mordanted dyed in 15% with neem leaves extract, F — Tannic Acid
pre-mordanted dyed in 20% with neem leaves extract, | - Fasmess to colour change. 11 -Colourfasiness o
staiming, To-Staining on Cotlon, §-Stuning on Silk, L-Stining an Linen, WaStmmimg on Woal,

All the fabrics dyved in 13% shade were lested for their anli-bacterial praperty and it was
found that oul of the 6 samples 4 showed anti-bacterial propenies, Silk sample dyed without
premordanting and alum premordanted linen fabric were the 2 samples, which did not exhibit anti-
bactenial property. In the above 2 samples growth of microbes were noticed under the fabric as
well as on the edge of the fabnc. Zone of inhibition was not ohserved in-all the & samples (Table
3). The reason for such a mixed resull is tmknown.

Conclosions

MNeem could be osed as a natoral dye 10 obiain yellowish green to brown shades having
fair colourfastness (o sunlight, washing and wet rubbing. It was noted that silk samples changed
colour on washing. All the samples showed good colourfastness to both alkaline and acidic
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perspiration. But alum premordanted sifk sample’s colour darkened in both alkaline and acidic
medium. The natural anti-bacterial property of the hierb was exhibited in maost of the samples:
therefore, it could be beneficial for people having skin problems.

Relerences

LS.1. Hand Book of Textile karg-[lﬁZ-j Indian Standard Instintion. New Delhi, pp. 857 860, 882
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CONSTRUCTION OF KNITTED FABRIC AND GARMENTS
USING LYOCELL-COTTON BLEND

Sharma V and Dedhia E
College of Home Science, 49, New Marine Lines, Mumbai 400.020

In woday's world of pollution it has become necessary for use of eco-friendly
products: Lyocell is one such fiber, which is ceo-friendly in nature. Blending with cotton
enhances s properties, making it a perfect fabric for spparel west Constructing
garments through knitting process is becoming very populir, as people prefer “wash n
wear' [abrics. In the present study, Iyocell-cotton blended varn in the proportion of 50:40
of 20 couml has been used for the constriction of knitted garments. Single jersey amd
double jersey Fabrics were made using circular wefl knitting, which were then -
constrocted e T-shirs, The tests conducted st yam stape showed that the' vami has
good tensile strength and elongation. No problems in knitting of (he yarms and the
fabrics were made without any yarn breakage, The fabric tests results showed slight and
moderate amount of piiling in single jersey and double Jersey respectively. Also the
fabrice tested especially single jersey fabrics were prons to shrinkape.

The growing concem for environmental problems: has fed the fiber industry 1o
manufacture products, which are eco-friendly jn natore, Keeping in nund the environmental
concems, Courtaulds has developed a new plant in Alabama, U.S.A. and after |4 years of rescarch
and development it has launched its new fiber “Tencel’. Tencel is the brand name for the (iber and
"Lyocell” is the generic name. (Agarwal 2001),

Lyocell fibers are regenerated fibers developed in an eco-friendly process as an
alternative to viscose. It can be defined as “cellulose fiber obtained by an organic solvent spinning
process” (Taylor 2002). Lyocell can also be defined as @ man-made cellulosic fiber. which is
produced by regenerating the fiber form out of a cellulose solution in an arganic solvent. (Sayed
ct-al. 2002). Lyocell has the properties of both natural and synthetic fibers, which excludes the
lnuratons of other cellalosic fibers. The manufacturing process is 4 natural one, safety-tested,
non-toxic chemicals are used and there is no chemical alteration of the natural cellulose. This fiber
is both biodegradable and recyclable fiber, (Taylor 2002)

Lyocell 1s a versatile fiber as 1t is a perfect partner for blending It can be blended with
both nutural and synthetic fibers. Blending improves the performance of most of the fibers. It can
be blended with cotton, linen, polyester, nylon, silk and mest other fibers. Blend of lyocell and
cotton adds sofiness, increases strengih and shows increase in the performunce of the fiber,
Lyocell shows no loss in blending process. (Sayed et al. 2002)

Cotton labrics do not have good drapability; they lack the body and suppleness required
for & good drape. They lack elasticity and are easily wrinkled. Couon fabrics show grear amoun(
of shrinkage and are tumed yellow when exposed to sunlight for & projonged time, (Teli et al.
2000). Thus by blending with lyocell, cotton will overcome all thess drawbacks and a fabric fit for
appare] wear can be created.

40




RESEARCH PAPERS Research Reach: J. H. Sci. Vol 4 No,1, 40.45

In today's world of ‘wash n wear' garments. knitted fabrics with qualities such as wrinkle
free, shape retention elc are take the top of the list.. Thus the present study aims atconstruction of
knitted fabric and garments using Lyocell-Cotton biend.

Materials and Methods

Lyocell:=Cowon blend vam was provided by Rajasilion Spinning. and Weaving Milis.
‘Banswara, Rajasthan All the tests were carried ottt ut CIRCOT, Adenata road. Matunga, Mumbai,

The twisl was adjusted to Z twist-and o tension of 13gms was given. The distance
between the two clamps was adjusted 1o H)". The specimen: was clamped at both the ends. with
one end stationary and the other rotuing (il the wamm, was untwisted The feadings were taken
automatically as it was a digital twist tester

Yarn strength was carried out through a single yaro strength tester. which was atached
to-a‘computer, The varm was made 1o pass thiough many, yar guides and then If was passed
through the strength wster where the load was applied. The computer recorded the siren gtluand ihe
results were obtdined.

The hairiness of the vam was tested by Shitley hanness tester. The varn was placed m
one end and was made fo pass through yatn guides antl lastly was wounded on a drum at the otlier
endl. The speed of the dnunmer was 60y/imin and Jhe machine was. run for one minute with the
help of stopwatch. 10 samples were tested and the resulis wers recorded ench time,

Knitted fabrics are made by drawing one (nop through-another foop with the help of one
or more then one set of needles. Weft knitted fabrics was developed. In this type of knus loops are
formed one afier the other in successive prder, Single jersey knits and double jersev kmits were
made. Single jersey knits were produced on single needle bed machine with one sel of needles and
double jersey knits were produced on double needle bed machine with (two seis of needles.
Cireular knitting machines developed hoth the type of fabrics. '

Pilling test — The fabric to be tested was cut accorling Lo the standard plate provided. The cut
samples were Ihen marked and stitched ughty over rubber lubes The rubber 1ubes were then
placed in pilliometer for about 5 hours. After 5 hours the samples were removed and the pifling
was assessed visually with the help of standard plates 4 samples were tested

Shrinkage test — The fabric was cut acearding to the template provided and necessary markings
were done. The sample was measured before (he test. Thea the fahric was soaked in water for one
hour and then was flal dned in shade 24 hours. Again the sumples were measured and then were

compared with the measurements recorded earlier af the beginning of the test.

Dyeing — First samples were dyed using different dyes, namely, direct dyes, vat dyes, nattral dyes
and reactive dyes. Amongst the all types of dyes reaciive dyes came oul to be the best, Therefore
the whole cloth was dyed using reactive dyes. The dye was pasied with a little cold water and
added to the dye bath and after 10 minute of stirting 0.75gm/ml of Na,So, was added. After 20




RESEARCH PAFERS Research Reach, 3. H. 6. Vol. 4 No.1. 40-45

minutes |.5gm/100m| of NaCl was added: The dyeing was continued for 30 siinuies and then ihe
material was ninsed and dried.

The dyed fabrics were evaluated for its wash fastness property through the grey scale,

Wash fasiness was evaluated using laundrometer. The test miethed used was 2/18: 3361 —
1979 a5 viven i 15,1 Handbook of Tex tile Testing.

The method used to conduct this test was 1S: 2454 and grey scale was wsed for evalusting
colourfastness to light. 1S: 971- 1983 method was used to tes the coluur fasthess to perspiration.
Grey scale was used for evaluating colourfastness to perspiration: Colowr fasiness to rubbing was
done using the 1S: 766-1988 method. Grey scale was used for evaluating colourfastness (o
rubbing.

A survey was conducted through a questionnaire 1o know about the swareness regarding
Iyecell fibres and also w know people’s views and commints regarding the fabric developed.

Resulis and Discussion

Twisl tester was used for caleulating twist per inch in the Lyoceli-coton-biended varn,
The blended yarn had *Z" wist and it showed slight variation i the twist. The twist per inch
calculated was 28 2TP1 Lyocell-cotton showed good tensile strengih, Teasile strength lester was
used. Strength results of the lyocell-cotton varn are showi in Tabie |. Lyocell-cotton hlended
‘yam showed average elongation (Tuble 2).

TABLE 1. TENSILE STRENGTH OF LYOCELL/COTTON YARN

B-Force Tenacity
Mean Values G318 .40
CV5 546 546
S 4.5 R
Q95 %/~ 6.9 0.23
TABLE 2. ELONGATION OF LYOCELL-COTTON YARN
B-Foree Elongation %
Mean Values AI1R 6,04
CV (%) 546+ %45 G124 ()42
(2 95%+ 69 (LO8
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The blended varn showed hairiness: This was mainly because Lyocell yarn has the
property to fibrillate that is, protruding of hairs on the fitre surface. The results showed 34 yds #
min of hairiness, Hairiness also results due (o fwist factor higher the 1wist greater the haininess,
Pilling was observed in both the types, though mote fvdouble jersey fabric, This may be due to
the construction of the fabric. Pilling is observed in lyotell-cotton-blended fabric because lyocell
has the 1endency to Mibwillate which cavses pilling om the fabric surface,

Beih the 1ype of fabric showed shiokage (Tabled). Single jersey fabric showed
elongation in course direction and slight shrnkage m Wales's direction. Double jersey fabric was
more resistant 10 shrinkage then single jersey (abne. It shpwed less shrinkage in both the direenon.

TABLE 3: SHRINKAGE RESULTS OF LYOCELL/COTTON FABRIC

Sample Wales dirgciion & Course direclion. %
Single jersey 126 -6
Double jersey 4.0 50

li was observed thar -

. Direct dyes showed uneven dyeing and appeared quite dull.
+ Vat dyeing results were not at all ssusfaciory.
+ Natural dyes showed dull effect
+ Hot reactive dyes showed positive results. Even Dyeing was  observed

n both types of fabrics

Reactive dyes have affinity for cellulosic fabrics and Jyocell and conon both being
cellulosic Fabric the dyeing results were good. There was moderate coloor change and noticeable
staining taken place in lyocell-cottan fubric.. Cotton fabric showed considerable staining on
washing (Table 4). Colour fastness 1o light was moderite (4-5) in both the case.

TABLE 4 WASH FASTNESS OF LYOCELL-COTTON FABRIC

Particulars Grey Secale Assessment

Colour Exwentol Staning
Change

Lyocell-cotton | Cotton

Single Jersey 1 A 2

Double Jémsey i 3 d
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TABLE 5 COLOUR FASTNESS TO PERSPIRATION OF LYOCELL-COTTON

Single Jersey Double Jersey
T Acidic
_ Change in shade 3-d 23
Staining on cotton 2-3 3
Staining on wool 3-d 23
Alkaline
Change in shade 4 2:3
Staining on cotton 3 kS
Staining on wool g 3

Colour fastness 1o perspration (Table 5) i case of single jersey fabric was found to be fair 1o
good. In case of double jersey fabric fair change was observed in shade and even in this type of
fabric noticesble staining was observed.

Dry rubbing showed not much change in colour, bul in case of Wwet rubbing both the
fabrics showed fair colour change.

As per the survey, 49.33% respondents found the single jersey fabric as moderate of
which [5 were students (42.85%) and 22 textike experts (55%). 61.33% respondents found the
double jersey fabric as moderate of which 19 were students (54.28%) and 27 textile experts
(67.5%). Figures | and 2 show the rating of single jersey and double jersey lyocell-cotton fabrics,
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Fig. 2 Ratings of lvocell/cotton double jersey fabric
Conclusion:

The results from the test confinm thatl lvocellfcotion: blended Fabrice can be used for
making garments as it has all the desirable characteristics far o perfect fabric, like good swengih,
smoothness and softness, does not shrink much especially i the case of double jersey fabric. The
survey also confirmed that these fabrics can be used for apparel wear especially single jersev
fabrics in sports wear. socks and lingerie and doublé jersey fabrics in sports wear and shirts,
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