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EDITORIAL

Over the years, Home Science has diversified into several areas of specialization
auch as Food Science, Nutrition, Dietetics, Humun Development, Textiles, Fashion
Technology, Family Resource Management etc, Research on recent topics in all these
domains, besides being of academic interest, has tremendous implications for society and
the industry at large. Research Reach — Joumal of Home Science, published bi-annually
by the Research Centre at Nirmala, Niketan, College of Home Science; is an attempt at
publishing original research and review articles from all areas of Home Science. The
journal not only serves as & platfarm for Home Scientists to share their research findings
with their peers across Incia but it would also prevent duplication of valuable research
time and expertise. To this effect, a list of the thesis titles from the posi-graduate
departments of one Home Science institule would be published as an additional feature in
each issue of the journal, This 1ssue, therefore summanzes the post graduate thesis topics
that were covered during the academic year 2005-2006 at the college of Home Science,

Nirmala Niketan, University of Mumbai.

Chief Editor
Malathi Sivaramakrishan
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CURRENT STATUS OF VITAMIN A NUTRITURE IN PREGNANT AND
LACTATING WGMEN
G.Subbulakshmi® & Mriduls Naik
#3705, Anand Dham-1, Society road, Opp, Amboll Rly Crossing,
Andheri (E). Mumbai-69

World Health Organization has ddopied o resblution in 2006 W' prevent
Avoidable blindoess and visual finpdirment, 85 ever loday more than 160 million people
are vismlly impafred globully, 75% of blindness is prevenisble. Vitamin A deficiency in
preguant and lactaring women has worst codseguences from the point of view:of fulure
generations. Prevention of Vitamin A deficiency In pregnient women is pivotsl for
eradication of blindness worldwide. The magnitude of the problem in pregnant women is
not known - bul there are very few - prevention JROgEmS for this yulnerable group,
Advances made in understanding (he pmblcm uid thie progress thit has been acorued 50
far is discusséd here.

KEY WORDS: vitamin A, maternal vitimin A levels, atiternal beta-caratene levels,
Vimmin A foxicity, vitamin A suppicmmutim.

’I’iiprh A in embryogenesis
Ttﬁg"'i[im“ A is known 10 be mmfvud mffﬂﬂ ;lﬁw:ltmnmm and in r:gul&ung the prullfcmuun

}l n’éﬁmnnﬁar af smdﬂ& showed that iahumwy
min 4 -dcﬁ‘cl:nl diets gave hi‘rlh_ o

T tade echa it ¥ M!&hﬂmﬂ A eu:mcnlrmmm were niol
‘receeded. Mors recent studies i m Recapior (RAR) clearly confirm the role of
yitnmmR A hmw&mkpmmt teresEinpl Y, o stdy finrals showed that retinel is required

during rmd-gestation for neonatal sueviyali I the absonce of retinol. the pups exhibit a lethal
$silore 10 lung dm!npmnl. (Wetlik oral, I‘H’H This seems similar to the respiratory. distress
biserved in premature infants whose vitamin 4 status is often deficient. Severe vitamin
A s also responsible for abnormal spermatogenesis in animals (Van Pely, 1995):
|H oo e have found & positive association between - carotene intake and fertility of catile,
But fo similar relation for vitamin A intake {Fsl-:nrdm ot al, 1986), In light of these findings, 2
i “incidence of malformed babies would be expected in areas of endemic vitamin A
‘but this is not the case. This apparent discrepuncy. sy arise fron: the failure 1o report
in these countries. The nnmbcr of mpoumd cases ramains surprisingly low. The few
d veeurred in: India. Even the 15 cases of mu:ruphmnimm or anophthalmia reported
- period, is not considerably excessive (Kapoor & Kapoor, 1977). Retinoic acid
hﬂam @5 a ligand controlling a nuclear receptor-signaling pathway involved in vertcbrate
growth and dm-'ﬂngmut. ltpfnduclmn and cetlular differentiation. Retinoid signaling réguines
= ptic conversion of the inactive ligand retnol (Vitamin A) to the setive ligand retinoic acid
1> target cells: In response 1o ligand binding, nuclear retinoic acid recepiors regolate
directly at the ranscriptions] level Although she: transeripuional activity of
isowell d-:m!-hed it 15 mot fully understood how the embryo; a) first acquires:
dietary form: of vitamin. A ; b) synthesizes retindic acid (RA), the biologically active
=, and ¢} contrals the intracellular iransport of foth
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Recently Wiood et al (1996) and Ward et al (1997) have described the distribution of proteins
believed to be responsible for these events in developing rodent embryos as o) retinol binding
protein receptor (RBPr) b) cellular retinol binding protein (CRBPI) ¢) retinol dehydrogenase
enzymes (RoDH) and d) retinal dehydrogenase enzymes (RalDH). These proteins are found
together in tissues that suffer in conditions of vitamin A deficiency: nssues that enther produce RA
as a signal or respond Lo it

Recommended dietary allowances .

The RDA during pregnancy is not different from that of nonpregnant state. A chronically
inadequate intake below the basal requirement must take place to critically deplete muernal body
stores before detrimental effects on the mother and fetus oceur (Underwood, 1994). Estimated
basal and safe intake levels for vitamin A by WHO are given in Table |, The basal requirements
are the levels, which if ingested would be adequate to prevent impaired function. Safe levels are
those required to prevent impairment of function and also maintain desirable tissue stores, These
requirements can be fully met through traditional food sources (Ramchandran, 1996). ICMR
(1994) has recommended po additional dietary allowance for Indian pregnant women: However,
the additional needs during lacration (350 pg retinol/day) are calculated on the basis of vitamin A
secreted in milk (FAQMWHO, 1967). NNMB (1989) shows concern thit dietary mtakes of vitamin
A by Indians are much below the recommended levels. Olson {1987) has commented upon
recommended dietary intakes (RDI) of vitamin A in humans: In his paper a sausfactory vitamin A
status is defined as a total-body pool thar provides adequate vitamin A to meet all known
physiological needs and a reserve for 4 months on low mntakes or during stress. Vitamin A needs
in infants, children, the elderly and the pregnant and lactating women are quantified. The roxicity
of vitamin A in early pregnancy, for which a safe intake level is not known, is stressed. In contrast
10 the industrialized countries, the median intake from food for most women in many non-
industrialized countries is chronically lower than the safe level of intake, frequently noar the basal
requirement (Protocarrero et al, 1991) and their diet usually does not change diring pregnancy.
They are also likely to have limited body reserves (Underwood, 1994)

TABLE 1 ESTIMATED REQUIREMENTS FOR VITAMIN A

GROUP BASAL SAFE INTAKE
REQUIREMENT LEVEL
{pg RE/day) (g RES day)*
Pregnaril women 370 6K
Lactating women 450 B50

* gource: WHONUT, 1995

RETINOL (ug /day) | B-caroténe (g / day) #

Pregnant women 600 2400
Laciating women 950 3800
# source; TCMR, 1994

Repercussions of Vitamin A deficiency

Maternal vitamin A nutritional status during pregnancy must be optimal in order that adequate
hepatic stores are built up in the fétus. It is regretted that very little attention is Being paid toswards
improvement of vitamin A status of the mother during pregnancy, as part of antenatal care. Since,
massive doses of synthetic vitamin A cannot be administered in pregnancy because of it
teratogenic properties the question of maternal vitamin A status is largely being underplayed. The
mfant has to receive its vitamin A from the mother's milk. It is only through ensuring good
maternal vitamin A status that the adequate vitamin concentration in breast milk ean be achieved.
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Clinical manifestations of VAD may nol be evidem in mother, but the swiftly developing fetus
‘may be assailable to subclinical defisiency. Limited data on human placental transport of vilamin
A indicate that the vitamin supply is closuly regulated within 4 safety margin except at extremes of
deficiency and excess of vitamin A intake Wallingford and Underwood (1987) have demonstrated
sontrolled progressive depleon studies indiciting differential loss from various maternal tissues.
The placenta and fetus are sensitive to imaternal vitsmin A statas al very low dielary intakes.
Ocular tissue is relatively stable and independant of changing maternal dietary vitamin A intake
until other tissue levels are quite depleted. When concentration in maternal ocular tissues begins to
decrease, those in the placenta and fital tissues also decrease. Animal studies using rais point (o
the fact that the vitamin A requirements Vary uver an entire gestational period with the greatest
requirement in the first half of the pregnancy, i.e., gestational days 10-13 when needs appear to he
threefold higher than at day 16 onwards (Wallingford and Underwood, 1986). Severe deficiency
of vitamin A causes infertility or impaired reproduction in all veriebrate species that have been
studied (Bates, 1983; Hurley & Doane, 1989), The prevalence of impaired dark adaptation during
pregnancy has been reported from 3-4% o more than 35 % (Dixit, 1966; Subbulakshmi. 1970).
Night blindness during pregnancy could signal fetal risk and warrant special attention, On the
ather hand, because night blindness miost frequently Oceurs in the third trimester of pregnancy and
oftén spontaneously disappears after parturition (Dixil, 1966), the phenomenon may or may not be
specifically related to maternal vitamin A staius or (o fetal vulnerability. But despite these
repedted observations so long ago, no attention hes been paid to this aspect, Underwood (1994)
has rightly staied that studies are needed 10 establish the vitamin A siatus of pregnant women who
complain of might blindness. Vitamin A status of the newborn in relation lo gestational age, body
weight and m ‘nutritional status has also been considered (Shah and Rajalakshimi, 1984),
Moters of premature infants have lower levels of seram vitamin A than those of full-term infanis
‘segpesting maternal Vitamin A stats 1 be one of the correlates of prematurity. Significant
‘eseelutions have been alio Tound between ourd serum vitamin A, maternal serum vitamin A,
gesunional age. and growth stawus. Baker et al (1975), Gurodischer (1993), suggested that.a poer
vitamin A staws is one of the featunes ussocinted with « higher prevalence of prematurity and
intrauterine growth retardation in poarly sourshéd papulations.
Prevention of neonatal vitamin A deficiency is related to the adequacy of maternal vitamin A
stores, Shirali et al (1989) reported that serumm vitamin A levels were significantly higher in high
sacideconomic mothers without clinical evidence of vitaimin A deficiency. However, a significant
difference’ between these groups in the cord blood RBP was not obiserved. A |ogarithmic
relationship was revealed between maternal and cord blood vitamin A levels suggesting saturable
transplacental transport of vitamin A, Ibrahim et al ( 1991) have also reported high prevalence of
pregnant women with mean plasma vitamin < 33 Mg and also low vitamin A stats in their
newborns. Women with the values > 33pg % had significantly higher intake of vitamin A and
similarly the newborn babies of these mothers had significantly. higher levels of vitamin A. The
composition of breast milk is influsnced by the vitamin A ststus and serum concentrations of the
mother during the last trimester of pregnancy (Ortega el al, 1997). Normally the fetal liver stores
show a gradual increase in vitamin A concentration until middle of the 3™ trimester, with little
change thereafter, The fetal liver vitamin A concentration ranges from 10-90 pg/e at werm with a
wide individual variation. In populations where the mothers have marginal vitamin A nutriture, the
fetal or neonatal hepatic vitamin A concentration has besn found to be low. Studies in India have
shiown that 35-50% of such fetuses had liver vitamin A concentration < 10-90 pglg of liver tissues
Alyengar and Apte, 1972). Moreover, poor maternal vitamin A intake reduces the amount of this
imin excreted into breast milk in turn limiting the intake by an exclusively breastfed newhorn.
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Wanous researchers (Wallingford and Undetwood, 1987; Davilla eval, VO88; Tamamihardjo et al,
986: Ortesa et al, 1997) have shown that vitamin A intake and serum Yitamin A concentraitons
during pregrancy influence the composition of hreast mifk.

Vitamin A metabolism in pregnancy

Vitamin A metabolism in pregnancy is perplexing and is distinguished by & vanely of complex
components that maintain tissue availability of the vitamin in the face of wide variations n infake.
This is an evolutionary- safeguard because boih inadequate vitamin A and excessive intake of
fetinbids (including vitamin A) are associated with fetal resorption: wbortion or Bicth: defeces m
hoth experimental animals and humans (Olson, 1994}, Gurdner & Ross (1993} and Posatiempo &
Ross (1993) have demonstrated that the transport of vitanun A from mother to embryo and fetus is
tightly modulated. There is high prionty for transfer.of vitamin A from mother (0 fetus. Vitamin A
concentration in the blood of well nourished, pregnant women is approxiimtely twice that of fetal
blood Concentration of RBP is the same in maternal and fetal serum and is regpulied
independentiy of those of the mather (Wallingford & Underwnod, [U86)

The placenta is presumably exposed o all of the circulating forms of vitamin A; predonvinant
among those heing retinol bound 10 RBP. Cell surface receptors for RBP have been reporied on
the human placenta. which lakes up RBP-bound retinol and rapidly degmdés it, releasing
degradation products to the fetal circulation. The route and mechanism by which retindl lraverses

the placents are unknown. The RBP-retinol complex found in feral cireulation therefore, is not

transferred intact from maternal circulation (Dancis et al, 1992), The metabolism ol viiemin Acls
also conditional with respect to its form. There is evidence that food and synthetic forms of rerno|
fiay not have equivalent teratogenic potential and fetal exposure lo The termogenic forms of the
vitamin might be greater with synthetic vitamin A (Buss et al. 1994), Dimensiein et al, | 1996)
assessed the placental transfer of retingl and bera-caroteng based on materal serum. gord serum
and placental levels at term parturition in women with adequate (2 20pgfdl) and sub adequate (S
20pg/dl) vitamin A status. The study suggests thal beta-carolens may be a precursor of retinol in
placenta and that this conversion may depend on the nutritional stawss of the mother, being
particularly effective in a more depléted state. The transfer of other retinoids across the placenta,
<ich as all trans retinol, has been investigated with the prefused human placents, Thus the
compound is transported in plasma bound to albumin. It is rapidly remoyed froun maternal
circulation and appears in fetal circulation in a ime-dependent manner. Futthermare, the placentn
can metabolize this and other retinoids to other compounds, which may be more or less (oxie than
their parent compounds, which are then released to- the fewal cireutation. The way the placenta
handles these compounds 15 of concern if their concentration in maternal circulation jnereases, as
might be the case for a few hours after ingestion of a large dose of synthetic relinol (Miller ot al,
1903). 1

Maternal vitnmin A status during pregnancy
Dietary intake

Insufficicncy of various micronutrients including vitamm A duripg pregoancy is o matter of

concetn in view of the reproductive performance and health of the fetss, Several workers have
reported inadequate vitamin A intake by pregnant women (Gopalan, 1961; Mirmala ef al, 1966
Gopalan and Jayarao, 1972; Vijayalakshini and Lakshmi, 1983), the-defcil reparted being in the
range of 59-68%. Even after more than a decade’s effort in improving nuiritional status, the
picture is still not satisfactory. Many of the women in developing couniries enter pregnancy with
inadequate nutrient stores. Such status that may he detrimental 10 health of pregnan| women. ind
Wieir infants is of concern. Furthermore, social and anthropological literature acknowledges the
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= of beliefs of food relaied hehavior during pregnancy, which in turn influences the food

W seeurn retinol levels decrease gradually s reach their lowest values a labor (Goodiman.

1982, Bales. 1983: ‘Wallingford and Underwaod, 1986, Panth et al, 1990). Lund and Kimble

{1943 First reparted this fall in maternal sérum yitamin A during 3* trimester of pregnancy. It was

found that the level of vitamin A in the plasma wis lower in the third trimester than in 2** and that

within-48 hours of parturition the level mpiily increased. Gopalan (1961) reported that matermal

seeum vitamin A level declined from 104 1U (34,3 ug) / 100m] in the first rimester to 88 TU (29:0

BES I the second trimester and (o 67 TU {221 pg) in'the 3" rimester. There were, however. o

_significani changes reported in the serum caralens levels with the advance of pregnancy. This

_pamern of progressive lowering (Table 2) of serum vitamin A with advance of pregnancy was also
‘observed by others (Pullium et al, 1962; Baso and Arilanzatham, 1973; NIN Ann Rep, 1985-86)

The tall in vitamin A concenfration cannol be auributed 1o hemodilution sinee the

«carotene concemration did not show a simitir fall. Sinee viramin A is known to be exereted in the

urine during pregnancy il was thought that this fafl i serum vitamun A with the “advancing

pregrancy could be the result of the wrinary excretion. However, Lewis ef al ( 1947). were able o

raise (he serum vitamin A of pregnant wormen and prevent the expected decline in the

concentration during the 9™ month of pregmancy by daily supplementation of 10000 TU of vitamin

A which suggesis that low intake of vitamin A was probably responsible for this fall. Moreover,

this fall s been- observed only low-ingeme group Indians and not in high-income group

Fnslians or deseioped coustries (Panth ot al, 1990, Raman, 1991, It is also possible that this

shenomenon reflects @ change In the eyuif ibrium between the liver and blood vitamin A or the

- s=Emm of vilamin A by the fetus. The senam witamin A levels have been reported as low as
s 20 pg/100m in the 3 trimesier af noy Gopalan and Jayaran, 1972) '

TABLE 2: SERUM CONCENTRATION OF CAROTENE AND VITAMIN A IN PREGNANT

Buration of seTEm serum vitamin A | Reference
pregnancy cirotene (g /100ml)

E (g /100mi)

P rimester Rig S 47 Venkawchalam et al

2™ frimester 754 201 {1962)

3" trimester 99,0y 22,18

- 1* 1rimestor 68.6 20.9 Basu & Arulanantham

2% Iritnesler 71.5 23.9 (19733
3" irimester 937 229

24-26 weeks - 347 Panth et al {199()
28-32 weeks - 3410

34-38 weeks - -20.5:

Serum carotenie

concentration of carotenoids is reported 1o increase late in gestation (Panth.er al, 1990) and to
‘during the first three 1o six weeks postpartuny (Butee et al, 1981; Lipsman, 1985: Wallingford
and Underwood, 1986, Kon snd Mawson, 1950). However, this does not appear o bea consistent
pattern (Dostalova, 1988) )
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Vitamin A supplementation during pregnancy

Data from India indicate that, unlike anemia, vitamin A deficiency in pregnancy |s nol associated
with increased maternal morbidity and meriality. There is at this time. therefore, o program for
universal supplementation to pregnant women. Most deliveries in rural areas take place at home
and there is no specific maternal health contact point in the first 8 weeks after delivery when large
dose of vitamin A supplementation can be given safely, India does nor, therefore have a policy.
encouraging targeted supplementation to Iactating women who contact health services prior 1o 8
weeks postpartum (WHO, 1997h).

As early as in 1940, Woo and Chu have reported significant differences in the liver vitamin A in
infants from China, USA and Fintand, Panth et al (1990) supplemented women between 20-28
weeks of pregnancy with 1800 pg of vitamin A in addition with 60 mg of iron daily for eight and
12 weeks. There was no change in plasma retinol concentrations thal are characteristic of
pregnancy, Cord blood levels of retinol were higher only aniong the supplemented group.

Maternal night blindness increases the risk of mortality in the first six months of life among
infants in Nepal. Clinical benefits of the supplementation have been reporied by Chiristian et al
(1998 and 2001} who could significantly reduce (not eliminate) the incidences of night blindness
i Nepali pregnant and lactating women by supplementing them weekly with 7000 ug RE as
preformed vitamin A or beta-carotene, Women treated with vitamin A + zinc were four times
more likely 10 have their night vision restored than were women in the placeho group.. It is
concluded that zine potentiated the effect of vitamin A in restoring night vision among pregnant
wiomen with low initial serum zinc concentrations (Christian et al. 20013, Katz er-al (2001) found
that vitamin A or beta-carotene supplementation increased the rate of twinning of improved the
survival of twins in utero but not afier birth,

Low doses (0.2 pmol- 8.4 pmol, equivalent to about 200-8000 IU or 60-2400 ) of vitamin A
given lo pregnant women increase their plasma retinol values (Rasmussen, 1997), Undérwood
(1994) has recommended a low-dose supplement daily (2400-3000 jiz RE) until term 52 too few
data are available 1o evaluate fully the safetv of providing a high dose at this time No hirth defeets
have been reported with these doses, although none would be expected as in all these cases
embryogenesis was complete before supplementation. The safe daily or weekly dose that can be
given to pregnani women is not precisely known; it may depend in part on the women's hepatic
reserves of vitamin A, Evidence is lacking that high-dose supplementation an this late period of
gestation would have detrimental effects, but definite beneficial outcomes for the newborn also
have not been well documented. Massive doses of preformed vitamin A have not been routinely
given to pregnant women and so the effect of such a supplementation strategy on maternal and
fetal health is not known. However, it is clear that & massive dosing with vitamin A should be
avoided during the periconceptional period (Rasmissen, 1997).

Dual supplementation with iron and vitamin A has shown the maximum benefits in both the
biochemical parameters indicating an interplay between the two nutrients (Vijavalakshmi and
Lakshmi, 1983; Vijayalakshmi and Devdas, 1987: Panth et al. 1990; Shatrugna el al, 1997).
Though parameters of iron nutritional status were not consistent with vitamin A supplement, it is
possible that vitamin A imiproves hemoglobin level by improving the absorption or by facilitating
better utilization of iron by the bone marrow. This is significant in the comtext of high prévalence
of both anemia and vitamin A deficiency in preschool children and pregnant women:
Incorparation of vitamin A with iron/folic acid in the National Anemia Prophylaxis Program
requires serious consideration (Raman, 1991). WHO (1997b) has given recommendations on
vitamin A dose and timing for the supplementation.
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Where vitamin A de ficiency is endemic umong children under school age and maternal diets are
$ow in vitamin A, health benefits are expected for thie mather and her developing fetus from a
%ﬂpkﬂmm not exceeding 10,000 IU vitamin A (3000 g RE) at any time during pregnancy
8¢ & weekly supplement not exceeding 250001U vitamin A (8500 pg RE). In this regard a single
weekly dose > 25000 TU is nor advisable, particulirly between day 15 and day 60 following
eanception. And beyond 60 days after conception. the advisability of a single dose of >25000 1U
i uneertain, For fertile women, independent of their vimmin A status, 10,000 TU (3000 ng RE) is
the maximum daily supplement to be recommended at any time during pregnancy. There are fio
recommendations, however, on low dase vitamin A supplementation and duration for the same

gurine pregnancy.

Underwood (1994) has discussed implications of maternal viamin A supplementation at
physiological doses as a polential strategy fo improve infant and child viamin A status in
developing countries. According 1o her, where health cire infrastructures make contact with
wamen during pregnancy and within the fisst. month of posiparium, the potential exists for
improving their status through diet and/for high dose supplementation. The preferred intervention
5 through a diet that provides a safe concentration of intake throughout pregnancy and lactation.
Use of supplement during pregnancy presents a logistic problem in most developing countries
because it is only safe to give a near physiolugical dose daily and few health systems have such
frequent contacts with mothers. However, physiological doses do not require the strict supervision
of the medical system. Thus, there is the potential in tapping into other community delivery
syslems 10 meet this need, such as throogh mothers' groups. local pharmacies, or family planning
programs, Innovative approaches adapted to different settings are needed,

Vitamin A status of lactating women

Dierary intake '

Few: studies since 1975 report on the dielary vitamin A Intake of lactating women. Marginal
vitamin A stats is common among lactating women. The mean duily intake by Indian lactating
mothers has been reported to be in the range of 24-180 RE (Sundararaj and Pereira, 1975: Girija,
1984). The weighted average daily intake by upsupplemented wormen in developing countries (660
REfday) is less than half that of women in developed countries (1,540 RE/day). This is lower than
the 850 RE per day safe level for laciating women bit above the basal requirement of 450 RE/day
recommended by the FAO/WHO. Most of the mean intake figures from developing countries.,
With & few exceptions (Zeitlin et al, 1993 Geissler et al. 1978}, were well below 250 RE.

Serwm retinol

Serum retinol levels decrease during pregnanéy and increase [o mon-pregnant levels during the
postpartum period (Goodman, 1984; Bates, 1983; Wallingford and Underwood, 1986; Panth et al,
1990). The increase to normal values occurs within 2448 hours postpartum (Roy et al, 1989;
Wallingford and Underwood, 1986). The concentration of retinol in the serum of lactating women
15 not significantly different from that in non-pregnant, non-lactating women but is higher than at
term (Wallingford and Underwood, 1986), After the increase, there appears to be a slow decrease
during lactation (Cumming and Briggs. 1983, Kusin el al, |985; Stoltzfus, 1993). Several studies
on lactating women (Roy et al, 1989; Panth et al, 1985; Venkatachalam et al, 1962) reported g
0 serum levels of retinol in the deficient range (< 20 pg/dl) or the marginal range (20-30
). '

Wi ctroltene
The effect of parturition on serum carolens appears from reports to be opposite to that of retinal.

tration of carotenoids is reporied o increase late in gestation (Panth et al [990) and b

=
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fall during the first three to six weeks postpanium (Butte et al, 1981; Lipsman, 1985; Wallingford
and Underwood, 1986, Kon and Mawson, 1950). However, this does not appear o be a consistent
pattern (Dostalova et al, 1988). The studies on serum carotene levels in lactating women from
developing countries have reported mean values ranging from 71.8-- 187 pefdl (Newman, 1943),

Serum retinol-binding protein

ANl mean serum: RBP levels in lactating women from developed countries were in the
recommented adequate ranges [>26 mg/l (Gibson, 1990) or >= 30 mg/] (Jensen et al, 1983)).
However, two studies (Roy et al, 1989; Gebre-Medhin et al, 1976) reported mean levels of 26 mg/l
or less, but neither observed levels in the deficient range (<22 mg/l).

Vitamin A in breast milk

Retinal derived from the circulating RBP-retinol complex and chylomicron-associated vitamin A
is transferred from blood to milk. Most of it 15 re-esterified in the mammary glands and ocours as
retinyl esters in milk (Bates. 1983; Ross, 1982). The chylomicron-associated vitamin A may be a
particularly important route of transfer among women who receive chronic low doses of the
vitamin as well as periodic acute doses. Both low daily doses and periodic massive doses of
vitamin A increase the concentration of retinol in human milk (Rasmussen, 1997}, Whereas mosl
of the vitamin A activity in mature human breast milk is in the form of retinol (retinyl esters),
some is provided by carotene. Beta-carotene is stored in the mammary g.lnndh dunng pregnancy
and is rapidly secreted into milk during the first few days of lactation (Patton et al, |990). Thus,

carotene provides almost 20% of the retinol equivalents during the first day. but this drops (o less
than 5% by the end of the first week (Newman, 1993), Unlike rLLim}l beti-cirotene ls o very
effective antioxidant and thus provides the infant a defense against oxygen toxicity (Ostrea et al,

1986; Flodin, 1988; Kirksey and Rahminifar, 1988). This may be particulasly important during the
first several days of life, as the infant adjusts to its new oxygen-rich environment.

The vitamin A content of human milk is significantly affected by maternal mutrition during
pregnancy and lactation (Lonnerdal, 1986: Ministry of Health and Family Welfure, 1991; Ibrahim
‘et al, 1991: Ortega et al, 1997). The far content of the milk, time after birth (postparmam age),
pestational age at birth, parity of the mother, and individual variation also have an influence: The
use of oral conraceptives is reported (o affect the, amoeunt of retingd” in homan milk. This, it is
important to consider these factors when evaluating milk vitamin A levels.

Maternal vitamin A nutriture and breast milk vitamin A

Relatively few studies compared breast-milk vitamin A levels with the intake of retinol or retinol
equivalents by lactating women, or directly compared the breast-milk concentration in well
nourished and poorly nourished communities. ‘According to several investgators, the amount of
vitamin A in milk decreases with maternal deficiency of the vitatnin and increases with excessive
intake (IM, 1991 Bates, 1983; Gebre-Medhin et al, 1976; Hrubetz etal, 1945 Ajans et af. [965:
Naismith, 1985; Butte, 1981; Rasmussen, 1997). Retinol incolostrum and teansitional milk m low-
income Indian women is found to be in the range between 257 REA and 1453 REA (Barua, 1973;
Belavady and Gopalan, 1959). Also, data on maternal serum refinol and body mass -index (BMI)
were positively associated with milk retinol level in a multiple regression analysis of data on 153
rural Indonesian women (controlled for milk fat content) (Stolzfus et al, 1993), Thus heavier and
presumably better nourished women had higher levels than thinner women who were less well-
nourished. However, no association was seen between maternal intake of retinol and carotene and
the commesponding values in the -milk of well-nourished Canadian women (Chappell ¢i al, 1985),
probahly indicating adeguate liver stores. o
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Mature milk of well nourished women coutiing around 2-3 mmel/l of vitamin A as againsl the
vtlue of 1mmol/l reported from (he aress Whete vimmin A deficiency is common. Al this low
fevel, it is estimated that the infant will ecummulite no slorage vitamin A - a stae of sub clinical
vitamin A deficiency, Supplementations of the mothers with low daily doses and periodic massive
Uases of vitumin A increases the concentration of refinol in the milk and thus provides substantial
amounts of the vitamin to the-infant. Furthiér. transfer of vitamin A from maternal blood to brenast
milk is regulated primarily by levels of maternal retinol-binding protein bound retinol (RBP-R).
Low maternal zinc status. protein-energy malmunstion and suuations that activate an acute-phase
response. all reduce levels of RBP and as a consequence cause reduced RBP-R which in wrn
would limit the retinol ransferred to milk (Stoltfus, 1994; Allen; 1994),

Bverall, there are considerable differences in the vitimin A (retinal plus beta-carotene) of the milk
of unsupplemented ‘mothers in t.lr.wr:'.inped counlries and developing countries. The range of retinol
in presumably well- noutished women in developed couniries was about 330-1,130 REA, and the
mng:: of carolene was about [0-65 RE/L In developing countries, the corresponding ranges were
170-790 RE/ and atiout 40-47 RE/. During the first <iX manths of luctation, the retinol content of
mature milk from mothers delivering at ferm @veraged approximately 660 RE/ in developed
cauntries and approximately 330 RE/ in developing countries. According 1o the Instiute of
Medicine (IM, 1991), infants who consume buman milk that provides 100-151 RE/] grow well and
do not show signs of vitamin A deficiency. Thus, even though the retinol content of milk from
mothers in developing countries averages-about 50% of that of mothers from developed countries:
it 18 sufficient to meet infant needs; even withool counting the eguivalents from carotene. The
carofene content of human milk appears o be affected by maternal dietary intake and' nutrition
status. ApproxXimately only 3 % of the. vitamin A of breast milk in developed countries comes
from carolene, as compared to over 10% in developing countries (Newman, 1993),

Along with ensuring adequate vitamin A levels in beeast milk for the infant, improving the vitamin
A status of lactating women may benefit maternal huahh directly. Recent studies in human studies
indicate that an adequate dietary intake of retinol and carotene helps 10 prevent breast and cervical
cancer (Agarwal et al, 199]; Basu ef al, 1991, Brisson et al. 1989; Engle et al, 1991, Herrero et al,
091 Patischman et-al, 1991}, Studies m ammals Indicate that vitamin A protecis females from
infections. For example, cows with masiitis had sigoificantly lower retinol levels postpartum than
cows without mastitis (JTohnson and Chew, 1984)) Vitdmin A supplementation protected rats and
mice against expermmentally induced oterine and mamuary gland infections (Inaba et al. 1984
Chew et al, 1984). Supplementation of vitamin A and beta-carotene improved mammary health in
dairy cows around dry-off { weaning) periods (Tioelker eral, 1990);

‘ [n field trials, high dose postpartum supplementation with vitamin A has consistently increased the
yitamin A content of breast milk for at least six months, Placebo-controlled studies using asingle
postpartum vitamin A dose of 200,000 TU w 300,000 I have been conducted in Bangladesh (Rice
et al, 1999; Roy et al, 1997}, India (Bhaskaran and Balakrishng, 1998), Indonesia (Stoltzius et al,
_]'9_9'*-1 and Thailand (Thanagkul &1 al, 1974) Larger and longer lasting improvements in milk
yitamin A content were observed when higher doses were used. Improving the vitamin A status of
the mother will increase the vitamin A contenl of breast milk and this will mean more vitamin A
for the breast-feeding infanL Vinutha et al (2000) indicated a high incidence of inapparént vitamin
.&ﬂnrcmncy (29.79%) in pregnant woinen in the low socio-tconomic group residing in Mambai.

igle dose of 2 lakh units of oral vitamin A mven within 48 hours afer delivery resulted ina
jeant increase in the breast mifk and mnfant serum retinol levels at least for a period of three
rﬂﬂﬂs.pumparmm The efficiency with:which vitamin A ingestion by well nourished mothers 15
o their milk s not readily defined.
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However, in witamin A-depleted women and those with continuous liny Inakes. dietary
supplements generally increase the concentration in milk (Belavady and Gopalan, 1969; Bura,
1973; NRCO/CLS/ENB, 1989), Since the concentration of retinol in hreast mille is gensrally mgher
than in the mother's blood, it i& assumed that the mammary glands possess wetive [ransport
systems. Green et al (2007} have demonstrated with models based on ratexperiments-that dietary
vitamin A, like triglvcerides. may be directed to mammary tissue during laciation for preferential
secretion. into: milk: thus increasing vitamin A intakes: will increase the contratution of dietary
vitamin & 1o mifk: In conrrast o milks mammary tissue vitamin A mrms over very  slowly,
However. the absorption capacity of the mammary glands seems 1o respomd 1 vitamin A intake
only up 1o saruration, thereby protecting the infant against vitamin overdoss (Bostalova et al,
J9O8R). Although the vitamin A concentration of colostrum or milk eat be ingteased aboul fourfoll
by promptly loading the mother with high-dose supplements, the resulting amounl secreted into
breast milk is nowhere nedr the toxic dose of 6000 RE fday for infants o

Toxicity considerntions

Whes ingested fin large amounts, retinol causes toxicity, including liver damage, bone
abnovmalities, desquamation, alopecia, diplopia, vomiting and headaches I also Can Cause
sponfaneous abortion and birth defects, such as deformities of cranium, Jnce; Teart, (hymus,
kidneys and cerebral nervous system. Toxicity usually begins to occur in infanis'with daily doses
of 6,000 RE (20,000 IU) and in adulis ot daily doses of 7,500 RE {25,000 TUY for- o prolonged
period of time. Birth defects atiributed (0 vitamin A have been reported in the fetuses of women
ingesting 7.500-45,000 RE (25,000- 150,000 1U) daily early in pregnancy. Because of the nisk of
suich congenital malformation, women who are or who might become pregnant should carefully
avoid taking supplements exceeding 3,000 RE (10.000 IU) (FAO, 1988}, Except for the fivers of
mammals and fish, foods consumed in usual quantities do not contain suificient guantitics of
vitamin A to induce toxicity. Large quantities of carotenoids in foods may cause some coloration
of the skin but are otherwise harmless (FAO/WHO, 1988 and NRC/CLS/FNB, 1989),

Conclusions _

Reproduction, embryogenesis. differentiation, hematopoesis, bone development, and yision are all
dependent on vitamin A. Basal daily requirements of vitamin A, if noit-safe levels, are theretore,
necessary during pregnancy and Jactation to prevent the clinical and sub-clinicul deficiency
symploms in mother as well as to ensure sufficient fewal liver stores and breast milk vitamin A
content. Practical implications of single high dose vitamin A supplementation during laciation
have been well studied. Teratogenic effects of high dose supplementation demands careful
monitoring. Use of beta-carotene supplements holds a promise in thie context However,
pertinence of the comtinual low dose at physiological level during pregnancy has to be considered
for its beniefit of safety. Precise dose and frequency schedules have 10 be tallored in compliance
with the deficiency prevalence. Having recognized the upshots of meternal Vitanun A deficiency
during pregnancy, an absence of universal supplementalion program for pregnant women in India
needs serious rethinking. While addressing vitamin A scarcity as a micronuinient deficiency, its
intimate relationship with other micronutrients like zine. selentum, jronand. macronurients fat and
proteins cannot be overlooked. Hence, single nutrient approach with synihietic vitamin A needs Lo
be appended with its multi-nutrient approach.
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FROFILE OF COLOURS IN FOODS AVAILABLEIN BANGALORE MARKET
: riya Nayak', Kamel G. Nath” and Kavita, 5.™
_ eparument of Food Science and Nutrition,
University of Agricultural Sciences, GKVK, Bangalore — 560 065
: “IADFAC; Bangalore

A survey was ndertaken [0 find out the extent of fraudulent use of
synthetic colours in selected food ltems. A 1ol of 45 samples of sweet meats,
bakery products and savouties were analyzed for the presence of permitted and
non-permitted colours. OF the mulyzed ssmples 9.09, 68.18, and 22.72 per cent
of sweetmeats and |1.76; 7058 and 29.4] per cent of savouries contained
permitted colours, non-permitted <olours. and a combination of both
respectively. It was observed tiat 27,27 per cent of sweetmeats and 58.52 per
cent of savouries contained colours above the permissible limit prescribed by the
PFEA in the range of 108-255.5 ppm and 100,47-282.84 ppm respectively. Congo
red was the predominant non-peemiitted colotr used in the food items. So proper
programme should be underiaken o educate people regarding the laws and ill-
effects of using non-permitted colours as well 'ss permitted colours above the
permissible lmis. -
KEY WORDS: permitted colors, non-permitted ‘colors, sweer meats. bakery
products, savouries, Cong red

Colour is a vital constituent of food, wf_l,i:i:h imparts. a distinct appearance 1o the food
‘product. Colour renders food appealing and appetizing. A' wide range of coloured foods are
-available in the market which are coloured. witl muny types of dyes (natural, synthetic and even
textile dyes). Natural food colours are extracted and isolated from different plants and animals, so.
they have no harmful effect. Synthetic dyes wese originally derived from coal-tar and were
commonly called as coal-tar dyes. They contain the 2o group. Aso group compainds. are 1oxic -
and are potential carcinogens. Azo group fool colourants are especially harmful to human béings
And cause a number of allergic reactions meluding migraine, headaches, blurred vision, itching,
#hinitis, skin blotching, nettle rash and water retention (Guler 2005). Synthetic colours are of 1w
types i.e. permitted and non-permitted; Symbene colours are added o food 1o provide a colourful
identity, (0 maich the Aavour and to ereste a fesuve appearance. In India, the use of food colour ix
fegulated under the Prevention of Food Adulieration Act (1954). Presently eight synthetic colours
are permitted (o be added to specifiod food items in India, These include Carmoisine, Ponceau 4R.
Erythrosine, Sunsel vellow, Tartrazine, Brilliamt bjue, Indigo carmine and Fast green with a
maximum permissible level of |00ppm in the final food or bevernge.  However, the level of

200ppm has been permitted in certain foods such s canned peas, strawberries and jams (Rao ef af,
2002). Because of cheaper cost and casy availability of several low cost non-permitted food
colours unserupulons traders. have been fempied (o tse sach non-permitted food colours in
various food products. Non-permitted colours such as Auramine, Metanil yellow, Rhodamine,
Malachite green, Orange 11, Amaranth. Fast red and Sudan are cheap and readily available and
are believed to be commonly used. Non-permitted colours, excessive amounts of permitted
and inclusion of colours in those foods which are nol permitted (o carry colour, may
e serious public health hazards. Non-permitied colours alfer enzyme reactions i the
hody and are mutagenic. So, the present survey was underaken 1o find out the exlent of

L use of synthetic colours in a few. selected items of foad articles where in only synthetic

17




RESEARCH PAPER Research Reach. JH 8ei.Vol 6. No:1. 17-21

MATERIAL AND METHODS

A total of 47 samples of sweetmeats, bakery products and savourtes were collected at
random from different shops of Bangalore North. The samples were analyzed lor the presence of
permitied and non-permitied colours and the extent of use of these coloursin the food products.
The presence of twelve siandard synthetic food colours were examined, of which five were
permitied colors and seven were non-permitied colours: The permited golours meluded Tarmrazine
GR, Ervthrosine B. Carmoisine A, Indigo carmine BGR and Fast green FCF. The non-permitied
colours examined were Auramine O, Congo red, Methyl orange, Metanil yellow GR. Rhodamine
BGR. Brilliant green and Sudan [11: Chemical analysis of the coloured foods was carried Out
spectorphotometrically, The extraction of the dyes from the food samples was done using the
wool-dve technique (Rangamna 1986}, '

RESULTS AND DISCUSSION

A total of 22 sweel ment samples were analyzed, Out of which 40 per.cent (n = 9) were
from sweel meal shops and 60 per cent (7 = 13) were from sireet ventlors. Only 9.09 per cent
samples contained permiitted colours whereas 68.18 per cent samples contathed 'pon-permitied
eolours and 22,72 per cent samiples contained a combination of both permited ond non-permitted
colours. Ashfag and Masud (2002) analyzed 73 different samples of sweel meats and
confectioneries, The results revealed that 58.5 per cent of samples contamed permiued colours
where as 46,5 percent contained non-permitted colours: According 1o the PFA act, the muximum
permissible limil for addition of permitted colours in the sweet meal sammples: is 100 ppm, but
among the analyzed samples 27.27 per cent of samples contained cotours above the permissible
limit (108-255.5 ppm). Tt was observed that 80 per cent of the samples from the street vendors
contained non-permitted colours: whereas only 20 per cenl of samples from sweet meat shops
contained non-permitted colours. The addition of colour was higher in the street vendor samples.
Among the sweer meats, jehangir and batasa sold by the street vendors cantamed colours in the
range of 118-255 ppm. Green burfi and kesaribhath from the sweel meat shops contaimed the least
amount of colours Le: 13-16 pprm (Table 1) '

A total of 17 samples of savouries were analyzed of which T0.3R per cant (n = 12)
samples contained non-permitted colours and 11.76 per cent (n = 2) samples contained permited
colours (Table 2). Few of the food samples i.e. 29.41 per cent (n = 5) contained haoth permitted and
non-permitted colours, It was observed that majority of the samples collected from sireet vendors
‘contained non-permitted culotrs. Congo red was observed in 58.82 per cenl of samples. The
maximum permissible limit actording 1o PFA for savouries is 100 ppm: however 5882 per cent
samples in the present study contained colours above the permissible limit o the range of 10047
ppm o 28284 ppm.

The concentrations of permitted and non-permitted colours in bikety products has been
presented in Table 3. Eight samples of bakery products were analyzed, of which four samples
were cream Biscuits and four were cakes. Among the four different cream biscuits one sample
contained an unidentified brown colour. One sample of cream biscuil contdined u.non-permitted
colour Auramime O (75.40 ppm) alone. All the remaining six samples contained bolll permitied
and non-permitted colours. Tt was observed that out of the four cake samples three samples
exceeded the permissible range of colours according to PFA act f.e. (103.1-136.4 ppm). Rac ef al.
(2004) analyzed 315 coloured food samples, 95 per cent of the foods contained permitted colour
while 5 per cent of fonds used non-permitied colours. Two samples such as creaim Biscuit and ragi
contained an unidentified brown colour. OF the analyzed samples. 34.93 per cent (n = 36)
exceeded the permissible limit for food color. . The yellow eoloured samples contamed both
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ng cakes Erythrosine B, Carmoisine A and Congo red

'-:;.-. e 1: Permitted ﬂmnmﬂﬁdbﬂnﬂmhwmm
2 Permitted

Naine of Source golour | Non-permitted colour Total
the Nameof | Conc, | Name of the Conc. | conc,
product the colour | {ppm) | colour (ppm) | of colour
(ppm)
Laddu 5 - s Aurpmine-0 Tia:T6 14,76
Laddu S8 | Tartrazine- | 3557 | Methyl orange | 17.24 | 5281
GR.
3 | Jelabi 8 | Tanrazine- (2717 | Auramine-0 | 1241 | 39.59
GR.
4| Jelabi S5 | Tartrazing- | 4975 | Auramine-0 | 2230 7205
GR
5= | yeringir 5 |- ; Congo red 25570 | 255.70
& | Jehangir 58 |- = Methyl brange | 44.84 44,84
7 | Rosgollu 88 | Tarrazine- | 47.40 |- - 47.10
GR
R | Coconut 5 - - Methyl orange | 50.22 50.22
burfi
9 | Coconut $S | Tartrazine- | 9473 | Auramine-O | 3065 125.38
| burfi GR
I | Burfi S8 | Fastgreen | (302 . 13402
11| Bombay 8 . Congo red 2204 22.01
| Halwa
12 | Bombay $8 |- - Congo red 28.11 28.11
Halwa -
13 | Peda T - Meithyl orange: | H4.85 | 8485
14 | Samosa b - » Methyl orange | 36,00 36.00
15 | Badusa S8 | Tartrazine- [ 3582 | Methyl orange | 18.89 | 54.7)
16 | Kaduri S - - Methyl orange | 10820 | 108,20
Mithai
A7 | Mysore Pak | 8 = - Alramine-Q | 22,93 22,93
I8 | Batasa 8 - - -Auramine-0 118.67 | 118,67
19 | Batasa 5 - - Rhodamine- 207.80 | 207.80
‘BGR
Batasa 5 g - ‘Methy] orange | |37.38 13738
Kesaribhath =5 = - Mtlh}'l orange | 16,62 16.62
| Kesaribhatly S Auvramine-Q | 87,30 87.30
r—Sm:et vendors 55 Sﬁmmshms - Absence of colours
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Table 2: Permitted and non-permitted colours in savouries

Sk | Name of the Source | Permitted colour Non-permifted colour Total
No. | product Nameof the | Cone, | Nameofthe | Conc. | conc.
colour (ppm) | colour (ppm) | of
colour
(ppm)
[ Gobi Manchurian 5 Congo red 13806 | 138.06
2 Gobi Manchurian 58 Carmoisine A | 2022 | Congo red 75.54 95.76
3 Pouno chips HC Fast green 837 - - 837
FCF
4 Bitter gourd HC |- - Cromgw red 230,79 | 23079
chips .
5 Salied groundnut S - . Congo red- 360 | 1360
& | Fried green pens S Fast green 78.82 | Brillinnt green | | 22,02 100,84
FCF
7 Puffed rice laddi s Tarirazine I886 |- - 18.46
GR
¥ | Puffed rice laddu 5 - . Rhodaming |86 1.86
BGR
q Chicken kabab B - - Congo réd 0070 -
10 | Chicken kabab S - = Sudan-TIT E 7 B | 146.9]
I1 | Fish try R 2 Congo red 127.26 | 127.26
12 | Fish fry 8 . Congo red HEO6. | 6896
13 | Egg fried rice 5 - Congo red 208.03 | 208.03
- - Congo red 8742 | 87.42
(4 | Fryums 5 = . Aurtimine () 21400 |-
. - Brilliant green | 10818 | 132,18
- : Rhicdarmine 7438 |-
BGR
15 | Fryums SM | Tartrazine 14517 | Auramine 0 | 220.18
GR
Erythrosing B | 59.21. | Brilliant green | 37.71 -
Carmoisine A | 135.77 | Congared | 116.05 | 282.847
Fast green 107.50 | Methylorange | 10078 | -
FCE
16, | Sago papad SM° | Tarrazine 5523 | Avraminie O 35080 1=
GR

Erythrosine B | 17.56 | Brilllant green | 357 46.43"
Carmoisine & | 1085 | Methyl oramge | 28.41 -
Fast green 12,06 |- -

FEF - ' - -
17 | Tomato sabudana | SM | Erythrosine B | 83.86 | Methyl orange | 16.61 10047
wafers (Nandi

Food Products)
S — Street vendors 8S - Sweéet meat shops.  HC —Hotchips R — Restaurant
SM — Super market '
* Average of permitted and non-permitted colours - Abserice of colours
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m;!; Permitted and non permitted colours in bakery products

Sk | Name of the | Source | Permitted colour | Non-permitted Tatal
. | product colour Cone. of.
Nameof the | Cone Name of the' | Cone. . | colour
colour (ppml | colour ippm) | (ppm)
i Local cream 5 Tartrazine:GR | 62.02 Auraming-0 | 1743 7945
biscuir
Local cream 5 Tarrarine-GR | 4335 Auramine-0 | 1824 61.59
Pscuit
Local cream S Avramine-0 | 75.40 7540
biscuit _
Local éream S Uin identificd brown - -
Biscuil colour
5 | Plain cake S Tarrazing:GR | 6950 | Auramine-0 | 3360 | 103,10
‘G Plain cake B Tﬂ-ﬂl‘ﬂ-ﬁlm: GR #61 Auramme-0' | 2813 108.74
7 Icine cake i Tartrazine-GR | [7.90 Aucsmine-£) | (L8R |8.74
] Honey cake B Erythrosine-B | 46.92 Congo red. 4985 | 13640
Clartnoisine A | 30,63 - - -
'S = Street vendors B - Bakery - Absence of colours
CONCLUSION

The results of tns siudy revealed the securance of permitted colouring malter as well as
indiscriminate use of non-permitled colours m the Food products’ selected for the study. The
finding's reveal that some food products contzin both permitted colours along with non-permitted
colours, Due to cost-effectiveness and easy avalabifity the pernutted colours are aduiterated with
the non-permitted ones. 11 is felt thal proper pragrammes should be underaken 1o educate the
people regarding the laws and the ill-effects of using non-permied colours as well as peemitied
wolours above the permissible limits. [t is also necessary (0 educate the street vendors and small
seale food manufacturers about the wxicity of using non-permitted colowrs in their food products.
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Burnout printing invelves the chemical destruction of ooe COMponent
of a composite fabric using acid liberating agents. This: sdy aimed ar
standardizing the process for burnowl printing on polyester/wool compostie
fabrics using alkali as the burmnout reagent. The burmout printing was done vsing
the following variables © fabric characieristics (blends of 55/45 and 65/35, plain,
twill and satin base weaves and light and dark colors) and process conditions
(5% and 10% alkali concentration, 130°C and | 60°C drying lemperature and 3,
10'and 15 minutes drying time). A survey was conducted (i artive al preferences
based on print sharpness, {ransparency, feel and overall appeatance. Burnoul
samples of 55/45 blend composition was more preferred 1 65/35 Hlends Print
sharpness of plain and satin base weaves, (he transparency of plain and twill
weave and the surface feel of satin base weaves were the attribules preferred,
Alkali concentration did not have an influence on the print effectivencss: Drving
al 160°C produced better prints than drying a1 130°C imespective of the dutation
of drying. Burnout printing was preferred for furmshing and upholstery fabrics,
men’s shirts and ladics tops.

KEY WORDS: Burnout printing, plain weave, twill weave, satin weave,
polyester/wool blend

Burnout printing

Devare or burnout style of printing. describes a process of chemically destroying wcomponent of a
compasite fabric. The burnoul or devore style, which is achieved by chemical means, was called
"broderie chimique™ in Europe because it can be uséd o give the effect of machine embrotdery,
Mormally the burnout technique uses protein — cellulose or synthelic — cellulise composite Nbers
especially constructed for this purpose (hup:/www.dyeman.com/devors hml),

The term carbonisation has been originally associated with wool for chemical destruction of
vegetable matter in it. 1ts use in printing. however. is associated with polyester cellulose hlended
fabrics. Burnout involves the destraction of all, oral least part of the fabric in the printed arcas of
the patiern. This, of course, can happen accidentally in a number of styles il the chemical
processes are nol controlled properly but in the "burnout’ or ‘devore’ style. the removal of pan of
the substrale is essential 1o oblain the desired effect (Prayag, 1989),

The principle is quiet simple and entails the use of a print paste, which contains an acid capable of
dissolving or destroying the fabric in the printed arcas, during subsequent processing. Any fabric
can be subjected to such & process provided that a suitable reagent is used, which can he
adequately controlled during pracessing (e.p. can be suitably thickened 10-give a print paste), and
which 1s not harmful 1o operatives or machinery (Miles, 1981),

Burnout style is also termed ‘Brasso® style. Blended Fabrics of polyester and cellulosic fibers in
particular are popularly employed for this style wherein the cellulosic portion i “burnt” or
destroyed by mineral acid-liberating salts fike aluminum sulphate; The chemieal is applied by
printing and then subjected o heat treaiments wherein the released sulphuric acid destroys only
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#he cellulosic portion of the blend at the prinfed places leaving the polyester (Shah, 1994) Bum:
ul printing is the process of printing o design un flal fabrics composed of different fiber types
sith a paste containing chemicals capable of dissolving / desiroying one of (he fiber components
Fabrics resembling lace have been produged in-this way for shirting's and other fashion articles
{Rouette, 2001,

It the fabric is very thick only the surface will be in contact with the burnout paste. This can be.
@gﬂ for relief effects on velvets and velour, Il the back of the velvet is synthetic or protein, the
‘pile can be totally removed by printing the- bornoul on the backswde of the fabric (hupy/

www.dyeman.com/devore himl,)

‘Burnout effects can also be created on velvers made of blended fibers, in which the ground fabric
i of one fiber Tike polyester, and the pile may be-of acellulose fiber like viscose rayon or acetate
'eayon. In this case. when the chemical is printed. it destroys the pile in those arcas where the
chemical comes in contact with the fabric, bui leaves the ground fabric untouched (hup: /
“allabourfabrics.com / index.himl). '

“Earlier uses of this style were on cotton (0 give novel dress-fabric effects, bult the introduction of
polyester—cellulose mixtures has widened the scope consiterably, The polyester portion of such
mixtures is virtually unaffected by the reagents used to destroy the cellulose portion and allows the
production of sizeable ‘burn-out” effects with udeguate strength and siability retained.

The amount of burnout chemical to be used depends on many different factors including:
gompositions of mixed fabric, weave of the fabric, burnout conditions and printing echnique.
(Mundkur, 1983}

Polyester / wool blend

The reasons for combining different fibers ate to affect economics in raw material costing where
one fiber in the Blend is relutively expensive; to improve the performance by modifying physical
properties and to confer aesthetic qualities by Introducing color contrasts (Cheetham, 1966).
Polyester { ‘wool blends are” very well secepted world aver because Lhey combine the most
desirable wear and warmth qualities of waol and dimeasionsl stability. light weight and easy care
properties of polyesier. In combination With wWool, polyesier provides outstanding wrinkle
resistance and crease retenticn, 50 thal wel or dry, the shape rerention is improved according to the
proportions used. The greater abrasion resistance of polyester also provides longer wear. The wonl
coniributes good draping quality and elasticity. The greater the proportion of the wool, the less the
pilling there is likely to be (Gulrajani, 19901

Biends of polyester and wool generally range from 63% polyester and 35% wool 1o 60/40, 35743
and 50/50, respectively. For lightweighi, shape retentive summier suiting, 63% polyester and 35%
wool is a satisfactory blend; A blend of 55% palyester and 45% wool is suitable for vear —round
garments. The blended fabrics are mainly intended for oulerwear such as men’s suiling, Women's
suiting, dresses, skirts (pleated and unpleated) (Gufrajani, 1990),

In the review of literawre, works related (0 the burpout style of pninting were identified on pure
eellulosic or on composite fabrics such is polyester/cotion, polyester/viscose. nylon/viscose,
Slkfviscose, In order to camy oul burnout printing, different acid liberating agems such as

sulphate, sodium bisulphate, sulphuric acid (70%). bumol, sarocel, ele. were sed.
evidence of the possibility of burnout printing on polyester/wool composite fabrics using
and indicating scope for further research. '
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“Shah (1994) reported that blended fabrics of polyester and eellulosic fibers in particular are
popularly employed for this style wherein the cellulosic portion is ‘burnt’ or desmoyed by mineral
aeid — liberating salts like aluminium sulphate. The other known blends for burnoui styles are
nylon/viscose or acetate fihers, irigcetate/viscose, polyesterfwool or silk, serylicleellulosic fibers,
etc. For ‘burning - out” cellulosic fibers or cellulose acetate with n;ﬂlﬁn. the chemical used is
‘henzoyl peroxide and benzoyl acetate. For “hurning our ‘wool or silk in Frﬂyes:er blends, the
chemical employed is caustic soda.”

“Perckuhn (1986) reported that burnout printing is the destruction of one br <everal lypes of fibers
forming the components of a blend by means of chemicals. The types of fiber blends and fabric
constructions suitable Tor burn — out printing are listed. The tvpes of chendicals, weether with the
types of fibers:they are effective on are examined. The actial burning — out process can be carried
out in_hot mir or steam. following which the fabric is washed {preferably with some mechanical
action) to temove the so-called ash.™

Table 1: Burnout agents and fiber materials

Fibers Aluminiom Sodium Caustic Soda Benzoiv
Sulphate Hydrogen Pepoxide
Phosphate
Calion + + -
Viscose - + = =
Linen - o . -
Polyesier - {- {-) =
Polyamide - - =) -
Triacette - + i-] *
Aietate - + i-) -
Wool - - = -
Silk - - + -

Fiber is: + destructible, - resistant, {-) partially resisman;
(Sowrce: Textil Praxis International, 1986 and Rouette, 20010

“Nandy, Mishra et al. (1999) found that the sesthetic and comfort related pmmrﬂ‘es of polyester
fabric can be improved appreciably by treating it-with 5% NaOH in the presence of 20% methanol
al 60°C for 60 minutes withoul gremly deteriorating its mechanical properties, Atiempts were
made in the study to improve the feel and handle and comfon reluted: prnpmms- of palyester
fabrics using minimum amount of sodium hydroxide in the presence of methano| as an accelerator
without much deterioration in its mechanical and chemical properties, keeping the weight loss at g
desired level (below 5%). The objective of using minimum guantity of sodium hydroxide was
mainly to reduce the effluent load, as higher concentration of sodiunm hvdroxide increases the total
dissolved solids (TDS) of the effluent. Thus, there is a lot of scope 1o substitute cotton rich
polyester blended fabric with polvester rich cotton blend.™

Devore or burnout printing produces a “lace” éffect of wansparent/ u_'.inslu::::nl areas und ppaque
areas. It relies upon one of the fibers being degraded by components in the print paste leaving the
mh:r fibers as an ::-p-cn network. A lot of experimentation is needed (o achieve good resulis (hip://

o dye-recipes/ devore himl),
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Thus the purpose of the present studly ‘was to investigate the possibility of burn-out printing of
Ppolyester/wool blend using an atkal; a5 the. bumout reagent by printing at optimum conditions and
10 evaluate the effectiveness of prints productd.
The specific objectives of the study were as follows:
b) To derive a recipe for burnout printing on palyester/wool blends using alkali {caustic soda) ay
i reagent.
Z) Toarrive at the optimum concentration of alkali lo achieve the burnout prins.
3) To note the optimum temperature and time: for drying subsequent to burnout printing.
-4} To compare the burn-out prints ox polyesteriwool blends with —
*  33/45 and 65/35 blend compositions,
*  plain, twill and sutin base weave.
e light and dark colors,
-3) To define the scope for burnour printing on polyesterfwool blends.

MATERIALS AND METHODS
The present study was conducted’ to invesugate the possibility of burnout printing and 1o
standardize the procedure with optimum conditions. producing effective burnout prinis. Burnout

printing was done on 55/45 and 65435 polvester/wool blend compasitions, with plain; twill and

satin base weave structure of Jight and dark-colors. Alkali conceniration of 5% and 10% on the
weight of print paste, drying temperature of 100°C, 130°C and 160° C and drying time of 5, 10
and 15 minutes were the conditions us

It was hypothesized that blend compositions, weave of the fabric, color of the fabric, alkali
conceniration, drying temperature and durstion of drying the printed sumples would affect the
burn-out effects. Accordingly, two hundred and sixleen samples were screen-printed using the

different variables (Refer Table 2) of which the most preferred twenty eight were selected for the
final survey,

Table 2: Sampling
VARIABLE NAME VARIABLE NO. oF
ATTRIBUTE VARIABLES
FABRIC CHARACTERISTICS
1. Polyester/Wool blends 33045 and 65/35 2x
2, Weave Flain, Twill and Satin 3x
3. Color of Fabric hase 2%
Light and Dark
PROCESS CONDITIONS
4. Concemration of Alkali (op the 5% and 10% 2x
weight of print paste)
3. Drying temperatures (°C) HO0. 130 and 160 3x
6. Duration of drying { minutes) 3, 10¢und 15 3%
Total sampples =216

ration of screen: Print sharpness, fineness in design and backgrounds burnt out with raised
ere the points taken into consideration when selecting the design for burnour printing.

g the screen using the photochemical process involved: A mixture of photo coat and phote
3 ratio), applied on the screen surface. was dried for 20 minutes and ' exposed'fo
light for 8 minutes. The screen was then washed under tap water,
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Preparation of print paste: The printing paste was prepared using 5% and 10% concentration of
alkali on the weight of print paste (o.w.pp.)

Table 3. Contents of the print paste.

lkali Concentration | 5% (o.w.pp.) | 10% (0.w.pp.)
Ingredien
Polybinder 75 parts T0 prts
Glycerine 5 parts S parts
Caustic soda 5 parts L} parts
Indalea Gum 5 parts 3 pams
Witer 10 parts [0} parts
Total 100) parts 100 parts

Method of Mixing: Polybinder, gylcering, caustic soda flakes, jndilea gum and waler were
weighed. Polybinder and gylcerine were mixed in a-plastic contginer with & continuous stirrer.
Caustic soda flakes were dissolved in water and gradually added fo the mixture of palybinder and
glycerine. Then indalca gum paste was mixed theroughly 1o form 4 Consisient print paste,
Precaution was taken by wearing a facemask and gloves for protection during printing, drying
aridl washing of lie samples,

Printing: Printing was done using 5% and 10% alkali concentrated bum-oul prinl paste with
drying temperature of 100°C, 130°C and 160°C and drying time of 5. 10 and 15 minutes.

While printing it is necessary to make sure the print paste:penetrates The-fabric well. The number
of strokes munually required depends upon the pressure applied. At least three strokes were made
for the paste to penetrate evenly into the fabric. The printed samples were dried in s drying oven at
varied temperatures (100°C, 130°C and 160"C) amd time periods of 5, 10 and |5 minues:
Completion of drying was indicated by the change in color brown of the prnted portions. The
dried samples were washed in hot soap solutions to thoroughly remove the print paste and the
burnt oul woul fibers. Intermediate washing and drving of the screen between printing operations
wias done to Keep the screen clean.

RESULTS AND DISCUSSIONS

In order 1o standardize the process of burnout printing and (o determine the optimum conditions
for producing effective burnout prints, the following six variables were considered, pertaining 1o
fabric characieristics: and process conditions namely, fubric blend compuositions (35/45 and 65/35),
weave structure (plaing: twill and satin base), color of the fabrie {light and dark), concentration of
alkali in the print paste (5% and 10%), drying temperature (1O0°C, 130°C and 160°C) and drving
time (5, 10 and 15 minutes),
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3l inspection of all the samples was donein'sats of three (4 group of three samplés dried for 5,

dl IS5 minutes) with 5% and 0% ulkali contentration and dtied at 100°C, 130°C and I60°C.

arisons were made for the fabric of 55/45 and G5/35 blend compositions separately amengst

Be three weaves of plain, twill and satin base. The criteria [or the visual assessiment were print

Wbarpness. transparency, feel and overall appesrance: of Ihe: fabric.. The results of the visual
ssessment and comparison are discussed i detatbefowe:

srough comparison after the visual inspection of all the 216 samples and detailed discussion of
slﬂrpﬂe.sa. U'ansparency and feel of I.'h: h-urn ntﬂ. eIfm‘..is twenty m:ght mmpl-::- were wlcﬁlﬂd

WITH 55/45 BLEND COMFPOSITION
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DARK
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E3 S5/45 TWILL
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B S5548 TWILE.
BARK
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HASE DARK
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ey I 85/385 PEAIN
£ :
,;iiﬂ LIGHT
FATIN BASE ||~ Frre W 535 PLAIN
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RS I S5/35 TWILL.
FS LIGHT
B 6535 TWILL
WL, DARK
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Figure 1. Distribution of preferred 28 samples with S5/45 blends and 65/35 blends.

etaiis of the twenty eight samples and their raungs for print shatpness. transparency. fieel and
ral ‘appearance obtained in the survey:are given in Table 4.
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Table 4. Description of the Twenty Eight Samples and their Mean Ralings

SR | Blend Weave | Alliall | Drving | Deving | Priat | Trans, =2 | Feel | Over
NOL | Comp.® Cone Temp. Time Sharys All
"H’F‘ 2
| 53/45 Plain S 130°C |5mins | 5 5 i) 407
2 55/45 Satin 55 130°C [Omins | 3 142 3570 142
3 5545 Satin S0 130°C [thuins | 5 142 L0735
- G5i35 Satn 3% 130°C 10mins | 257 .78 23713
5 55045 Plain 105 13°c I5mins | 3.3 35 =300 42
[&] 55743 Satin 10% 130°C |5mins: | 3 .78 5 407
i, 55/45 Satin 10% 130°C 10mins | 5 345 5 3
5 55/45 Plain: || 5% 160°C 15mins | 5 o 07 ] 142
g 55/45 Plain S8 160°C 15ming | 3.5 =) 5 55
10 55045 Twill | 3% 160°C 15ming | 328 |37 3 {42
I 53745 Twill 3% 160°C 10ming | 3.57 proe T 07| 337
2 35435 Satin 5% 160°C 15mins. | 5 J42 3 J:28
I3 35145 Satin 5% 180°C 10mins | § |42 ) Jidd
14 635135 Twill 5% 16E | Simins | 3 2 3 337
L5 6535 Satin S% 160°C i0mins: | 3:3 [ 07 L35
16 63133 Satin 3% 160°C 10mins: | 3.3 fic) 3 5
17 55045 Plam 105 is°e [Omins: | 5 o 5 4.07
18 55/45 Plain 10%% I60°'C 10mins | 5 T a7} L7
19 55/45 Twill 105%: 160°C LOming | 5 5 = 328
20 5545 Tl |05 160°C 10mns | 8 178 5 5
21 | 55M5 | Saun | 10% I60°C | 15mins | 5 142 s 5
72 | 55/45 Satin 1% I60°C | 10ming' | 4.07 J e 5 5
23 6535 Plain LO%E 160°C Himins | 3 4.07 37 F407
24 65135 Plain 10% 60°C ISmins | 3 ] 3 S
25 | 6535 | Twill [ 10% | 160°C | 10mins | 5 328 3 3.28
26 6535 Twill 10%% 160°C 10mins. | 3:258 ] & 397,
27 6535 Satin 10% 160°C I0mns: | 3.5 42 3 *)
28 | 65435 Satin 10% [60°C 15mins | 5 142 3 .07
*Blend comp- blend composition; ¥ rans- ransparency,

=®*fovar all fpp- overall appearance

Results of samples printed with 5% Alkali concentration & Drried at 130°C (Samiples 1-4)
Amongst the different weaves within 3545 blends; plain weave was more preferred due. 10
optimum print sharpness, transparency and feel in comparison to other weaves. Samples with satin
base weave were also preferred due to optimum priot sharpness and Juster however. they were less
transparent than plain weave. Twill weave in comparison produced Jess effective prints, which
may, be attributed to its compact construction.

Amongst the differenr weaves within 63/35 blends, satin base weave sumples produced optimum
prints in comparison to the plain and twill weave samples which may be (oe 10 the luster priviuced
by the satin base weave structires,

On comparing the samples on the basis of the color of fabric, 4t was observed (hat plain weave
with light color in'35/45 blend: satin weave with light color in 55745 blead and satin' weave with
dark color in 65/35 blend were more preferred. (Refer Figure 2)
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Results of samples printed with 10% Alkali concentration & Dried at 130°C (Samples 5-7)
Amongst the different weaves within 55/45 blends, plain weave was preferred due to optimum
print sharpness, transparency and feel in comparison to twill weaves. Samples with satin hase
weave were also preferred due fo optimunt print sharpness and Juster however, they were ess
bransparent than plain weave, Twiil weave i comparison produced Jess effective prints, which
may be altributed 10 its compact construgtion,

Amongst the different weaves within 63/33 blends, satin base weave samples produced optimum
prints in comparison to the plain und twill weave samples which may be due to the luster produced
by the satin base weave striclures, _

Un comparing the samples on the basis of the color of fabric, it was observed that plain and satin
hase weave with ligh color in 55/45 blend, und satin base weave with dark color in 65/35 blend
were more preferred. (Refer Figure 2)

5% alkali cone. 10% alkall cone.

Samples
ORDER OF BAR GRAPH SECTIONS FROM x-axis —Print Sherpness— Transparency —Fael
Overall Appearance. [ |
Plain Weave B satin Weave 1H

Figure 2. Samples with 5% and 10% alkali concentration dried at 130° C.

Results of samples printed with 5% Alkali concentration & Dried at 160°C (Samples 8-16)
Amongst the différent ‘weaves within 5545 blends, the samples of plain; twill -and satin base
Wweaves were almost equally preferred. Pliin and iwill ‘weaves were more. preferred due 1o
optimum print sharpness, transparency and [eel in comparison o satin base weaves. However,
sutin base weave were more preferred due to bplimum print sharpness and luster, but Ihey were
less wansparent than plain weave. Twill weave was less preferred due o its compact construction.
Amongst the different weaves within 65735 biends, satin base weave samples produced oplimum
prints in comparison 1o the plain and twill weave samples which may be due to the luster produced
E;;’Ihﬂ satin base weave structures, On comparing the samples on the basis of the color of fabric, i
ﬁnl;mrvcd that 55/45 blends with plam, twill and satin base weaves with both light and dark
colors and 65/35 blends with twill weave light color and satin base weave with both light and dark

T

solors were more preferred, (Rafer Figure 3)
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Resulls of samples printed with 10% Alkali concentration & Dried at 160°C (Samples 17-28)
Amangst the different weaves within 55/45 and 65/35 blends, plain weave whs more preferred due
to optimum print sharpness, ransparency and feel in comparison o otirer weaves: Sumples with
sutin base weave were less preferred to plain weave due to less iransparency, Twill weave
produced better transparency and print sharpness but was less preferred which may be attributed to
its eomipuct constrection than plain and satin base.

Across all the samples within this group, it was observed that within 55/45 blends; plain, twill and
satin base weaves with hoth light and dark colors and 63/35 with plain, 1will and sarin base weave
with light color and plain and satin base weave with both light and dark calors with blend were
more prefered. {Refer Figure 3)
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Figure 3. Samples with 20z and 10% alkali concenitration died st 160" C.

Role of the three criteria influencing the preference of Twenty-Eight Samples

From the figure 4 it is clear that the feel of the fabric was more pertinent Ahan print sharpness and
least was the criterion of ransparency in influencing the preference of the samples. This result has
come to surface mainly because 42% of 55/45 blends and 50% of the 65/35 blends amangst the
preferred 28 samples were satin-base weaves as the striking feature of satin base weave is the Tesl
of the fabric and low transparency. The print sharpness is the next important criterion on priority
that influences the preference of certain samples over the others. (Refer Figure 4)
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Primt Sharpuazy,
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Figure 4. Ratings given in Percentujzes o the Twenty Eight

Limitations and Recommendations

There is a marked influence of the blend compositions and the weavie of the fabric on the burnt-oot
éffects therefore; different other varieties of fabrics may be explored. Due to tume factor the

present study was done on available light and dark colored samples. Un-dyed grey fabrics were
‘not available in the blend compositions and scross weaves. The study had 1o be limited 1o neutral
shades of beige, green, blue. black classified as light and dark colors: Different color combinations
- in polyester/woal; blends can be explored for domng burnout printing. Since the weave has marked

influence on the print sharpness, transparency and fecl of the fabric, bumout printing on- other
weaves like pile and sheer fabrics may also be explored.

Screen- prmnng wits-manual, control on foree and movement of squeeges was limited. Also.
accident in amc-anng of paste may have caused defestive prinis. 'ert:fm-e ‘burnout pm‘.tmg may
be more effective in automatic printing machmc

The feel of some of the samplés after burnout prifting was harsh and hence a sofl2ning treatment
may he recommended.

In order to achieve a combination of colored [ansparent prints. pigments may be added to the:
burnout print paste however: they need w be compatble-with the burnoul reagents.

Indalca: gum may be fanctioning s an agent that binds the paste that contains polybinder,
glycerine and caustic soda. The role of Indalea gum in the burnout print paste and in ¢nhancing the.
printsharpness needs to be clarifled.

Caustic fumes were released when printed samples were dried In-an oven at 100°C, 130°C and
160°C for 5, 10 and |5 minutes. The source or ciuse of the fumes released may be studied further.

Variation in burnout effects may be observed due to the time method and procedure of rubbing
‘and washing. Therefore, thorough washing mechanisms and standard procedures for burnout
orints need (6 be standardized.

solution s brown when the printed samples were washed in hot soap solution. Thus,
research may be fo evaluate the diseolomtion of the washing liquor.

ABOC, prints on satin base weaves produce frowning. Studies may be done to reason out the.
= of this browning ¢ifect and bring some solution to avoid browning of satin base weave.

M.
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There is no print assessment test for burnout printing. Thus, & test For assessing the burnoul prints
needs io be devised.

SUMMARY AND CONCLUSIONS

The study was conducted to investigate the possibility of burnout printing and to standardize the
pracedure with optimum conditions producing effective burnour prints. Burnout printing was done
on 55/45 and 63/35 blend compositions, with plain; twill and satin base weave structare of light
and dark colors. Alkali concentration of 5% and 10% on the weighi of print paste. drying
wemperature of 1007 C, 130" C and 160° C and drying time of 5. 10 ond 15 minutes were the
conditions varied. On comparisons of all the printed samples, the conclusians drawn and explained
are in the following sequence:

Composition of Blend: 55/45 blends are more preferred over the 65/35 blentl composition. The
reason may be that, in the former case, the percentage of woal is 45, whereas, in the latter blend
composition. the wool content is 35 percent.

Weaye of the Fabric: Plain and satin base weave is more preferred over twill weave. The reason
may be the weave structure being open in case of plain weave. Safin base weaves are also
preferred as they produce some luster in the printed area after the sample is washed.

Color of the Fabric: The burnout effects were more visible in light colored fabrics than on dark
ones, when the printed samples were dried at 130°C of drying lemperatore: across the different
blend compositions (55/45 and 65/35). Amongst the printed samples that were dred at 160°C for
5, 10 and |5 minutes the print sharpness, transparency and feel were prominent irrespective of
varying the time. However, they are less preferred, the reason being attributed to the color of the
fabric.

Concentration of Alkali in Print Paste: When printed samples were dried at 130°C and 160°C, it
was observed that both 5% and 10% concentration of alkali showed optimum print effectiveness.

Drying Temperature: Printed samples dried at 160°C were more preferred across both the
concentrations than those dried at 130°C.

Duration of Drying: The samples which were dried for 10 minutes and 15 minutes were more
preferred over those dried for 3 minutes,

Thus in conclusion, the effectiveness of the burnout print is an interplay of different variables of
the fabric characteristics (blends of 55/45 and 65/35, plain, twill and satin base weaves and Tight
and dark colors) and the process conditions for printing (5% and 10% alkall concentration, 130°C
and 160°C of drying temperature and 5, 10 and 15 minutes of drying time).
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DYEING OF SILK FABRIC WITH INDIAN LABURNUM AND SHOE FLOWER
USING NATURAL MORDANTS
Ms. Jyoti B. Nambiar (M. Sc.1, Mrs. Nandita Borede (M. Se., M. Phil.)
Department OF Textile And Fashion Technoligy,
College OF Home Science, Nirmala Niketan, 44,
New Marme Lines, Mumba — 400020

Neglected for having a comparavvely low marker. especially due 1o
lack of standardization, fastness properties and shon array of olours. natural
dyes have had a tough time proving their benefits. Repuvenanng the ancient an
of using natural dyes for textiles by not only explonmg varous new avenues bu
also by wpping ways and means to- improve them js the meed of he hour. The
following study had been coined to broaden the scope of mutural dyes using
floral extracts of Indian laburnum - ind shoe flower along with il misdants
on Tussar sitk. The mordants were used in combination - Indisn goosiberry:
pomegranate ringd, Indian gooseberry: lamarind and pomegramite rind: lamarind
inratio-of 133, 11 and 3:1, Pre mordanting, simultaneows mordanting and post
mordanting techniques were emploved across combination rios. The: dyes
produced shades of beige and brown, The dye uptake was beller while sing the
post mordanting technique i both the dyes: The results exhibited by both the
dyes were good 1o excellent for their fastness properties (o whshing, rubhimg,
light and perspiration, urespective of the mordant combinations gded,

KEY WORDS: Tussar silk, natoral dyes, Indian laburnum, shoe fower natural
mordants, Indian gowseberry, pomegranate ind and tnmarnnd (seed kernel)

Natural dye extraction from planis and animals sowrces was quite prevalent unnl the
discovery of synthetic dyes in 1956 by W H. Perkin. Synthetic dyes becsame more previlent as the
raw materials required were easily available and cheap. (Agarwal & CGupta, 2003) Synthetic
dyeswfl and chemicals are preferred for dyeing (extiles as heir process. of application is
simplified, easy to standardize and they resuli in greal variety of shades. But al the same time they
have been proved (o be hazardous. Thus, the interest in natural dyes Has been tevived die to its
non-toxie environment friendly mature and due to emergence of eco-standands (Singh Jeat, ¢t al
2003) Though there are many studies conducted on natural dyes most lave the use of synthetic
mordants. Natural fibres such as silk are biodegradable and ceo-fifendly. When hey are dyed
using synthetic mordants; it affects their propertics. Thus, the following study deals with dyeing of
silk with floral extracts of Indian laburnum and shoeflower and using natral mordants like Indian
‘gooseberry, lamarind, pomegranate rind,

MATERIALS AND METHODS _

Tussar silk fabric wus used in this sty along with Indian laburmum, (Ameltes) and
shoeflower (Jaswand) as dye source and Indian gooscherry (Anola £ Amls), pomegranate rind
(Anar) and tamarind (seed kernel) (Jmli) as natural mordants. The fabric was first degummed using
Sunlight soap (10% owl), Soda ash (5% owf), TRO (1gm/Ar). The fahic was impreenated into the
watm soap soluton (MLE 1:40) and tréated for | hour at 90°C. The Gbric was washed and dried,
Then the fabric was bleached in 35% hydrogen peroxide (20 mifly) for 45 mintes at 50° C The
fabric was washed and dried. Subsequent to this it was pretreated with 20% owi Harda powder
(MLE1: 20} at room temperature for 30 minutes. The labric was thoroughly squeered and dried.
The samples were then dyed using 20% owf dye powder (MLR 1:40). This process continued [or
I hour, subsequent 1 which the samples were rinsed in cold water and dried
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Fhe mordants (205 owf) were used in-combimtion - Indian gooseberry: pomegranate, Indian
sooseberry; tamarind and pomegranate: mmrind In ratios of 133, [1 and 3:1. Three mordanting
fechniques were employed — pre mordanting, simullancous mordanting and post mordanting
across the three ratios. The samples were {hew fested for their dye uptake and fastness property.
Testing methods used were as follows: '

e Maximum absorbance wvalues were delermined using spectrophotometer  [Model:
spectroscan — 5100 RT spectrophotamieler] and compyter having colour maiching
software packaging, consisting of CSLIOC - Quality assurance packaging CSLL MAT -
Formulation package, colour-on-screen, Farmulition-on-screen. (Thomas, 2000)

Colour fastness (o washing: IS: 3361 = 1979 as In IS1 Handbook of Textile Testing
Colour fastness to rubbing: 1S: 766 - 1956:45 in 151 Handbook of Textile Testing
Colour fastness Lo perspiration; 15: 97| = 1956 as in IS1 Handbook of Textile Testing
‘Calour fastness to fight (sunlight): 15: 686~ 1957 asin ISI Handbook of Textile Tesling
Grey scale was used fo evaluate the samples For their colour fstness (o the above elements.

- " & @&

RESULT AND DISCUSSION
able No.l Dye piake vil g3 ' sk lahurnu
Mordant Ratio | Method Kis | L a* b* c H*
Standard 1.5 [ROER4| -100a | 18361 | 18388 | Y3:165
12 | Pre at6 | s4312 L1987 [ 24810 | 24808 | 85.388
&1 ' Simuhaneous | 7.68 | 65.604 | 2202 | 27.136 | 27.225 | 85.326
Indian Post 860 | 65272 | 1961 | 27.915 | 27.984 | 85.947
Doobemy: [t [P 5.00 | 64870 | 1:991 | 24.900 [ 24979 | 85304
Ay BE Simullancous | 726 | 65.703 | 2.803 [ 27218 | 27.362 | 84.086
Post 749 | 65530 | 1643 | 26752 | 26802 | 86451
31 Pre 535 | 64998 | 2202 | 24374 | 24473 | 84.804
Simultanecus: | 724 | 83756 | 3,151 25976 | 26.166 | 83.050
Fost 623 | 65005 | Leaa | 25001 | 25071 | 85.678
13 Pre 314 69267 | 1766 | 21.827 | 21.898 | B5.34
c2 Simuliancous-| 3.59 | 69.986 | 2505 | 23.325 | 23459 | 83.836
A Post 275 | 72079 | 1516 | 21.476 | 21.230 | 85871
mﬁ,ﬂw' {21 Pre 322 | 69125 | 1.337 | 21.645 21.686. | 86.431
Simultaneows | 3.97 | 67612 | 3.007 23.007 | 23.292 | 82.549
Post 271 70823 | 1612 | 20.163 | 20227 | 85.395
3] Pre 376 | 66321 | 2265 | 21.829 | 21.946 | 84042
Simultaneous | 509 | 64439 | 3.56] 23821 | 24.086 | 81465
Post 330, | 68610 | 1.896 | 20947 | 21.033 | 84,794
13 Pre 338 |exs72 | 2487 | 22542 | 22,679 | B3.670
Simultaneous | 3500 | 72435 | 1450 24720 | 24762 | BA.60R
Posr 403 | 89519 | 1173 | 23879 23908 | 87.153
11 Pre 410 | 67.300 | 2254 | 23.443 | 23551 | B4474
Simultanegus. |- 4,13 | 72153 | 1.229 25.72% | 25751 | 87228
Post 530 | 69577 | 1.403 | 26346 | 26383 | B6.917
3:1 Pre 46% | 66017 | 2325 | 23054 | 24.067 | 84422
Simultaneous | 5.0 L1484 | LT | 213327 27.355 | B7.624
Post 672 160157 | 1.775 | 26908 | 26.966 | B6.191
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Evaluation of samples dyed using Indian laburnum

The sample post mordanted using Tndian gooseberry - pomegranate rind (1:3) exhibited
higher depth in colour (k/s 8.60) as-compared to athier mordanting technigues:

In samples dyed using Indian gooscberry - pomegranate tind (1:1) combination it was
observed that post mordanting method gave higher depthin folgur (k/s 7.49) as eompared
10 other mordanting techniques.

The samples simultaneously mordanted using Indian govsehetry - pomegranate Tind 13:1)
showed higher depth in colour (ks 7.24) when compared with other mordanting
techniques. '

Depth in colour was observed higher (/s 3.50) among the samples dyed using Indian
gooseberry - tamarind (1:3) combination when dyed wsing simubaneous mordanting
method.

Samples that were simultancously mordanted using Indian gooseberry - tamarind (1:1)
combination showed higher depth in colour (kfs 3.97) as compared to other mordanting
technigues,

In sample dved using Indian gooseberry - tamarind (3:1) [ was observed that
simultaneous mordanting method gave higher depth in colour (k/s 5.09) as compared to
other mordanting techniques.

The sample dyed using pomegranate rind - amarind (1:3) combination show higher depth
in colour (k/s 4.03) when post mordanied as compared to other mordanting techniques,

The sample post mordanted using pomegranate rind - tamarind (1:1) combination
exhibited good depth in colour (ks 5.39) among other mordanting techniques.

Samples that were post mordanted using pomegranate rind - tamarind (3:1 | combination
showed higher depth in colour (k/s 6.72) as compared to other mordanting technigues,
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Table No.2 Dyeé u

[ Mordant Ratio | Method X5 |1 la b  |C*  |[m* ‘
Standurd Lis | aosan | -Looa | 18361 | 18.388 | 93.165

13 | Pre 707 | 62737 | 1851 | 24.126 | 24.)97 | 85.578 |
cl simultancous | 801 | 65838 | 2224 | 26.703 | 26.795 | 85.205
Fost 836 | 60865 | | 745 | 27.138 | 27.194 | 86.286
11 LPre 6.78 | 6340 | LBT0 | 23851 | 23.024 | 85.483
Simultaneous | 6,36 | 66.876 1 1.792 | 24711 | 24.776 | 85.818
Post 7.03 | 65.602 | 1399 | 25521 | 25559 | 86.827
1 Pre 600 | 53725 | 2401 | 23.635 | 23.728 | B4.886
Simultaneous. | 573 65850 | 2488 | 23471 | 23602 | BA915
Post 656 | 64074 | ' 782 | 24.190 | 24.256 | 85.752
13 | Pre 3.41 | 68843/ | 1.833 | 20,766 | 20.847 | 84.92|

C2 Simultaneous: | 308 TLATE | (1718 | 20.491 | 20,563 | 85171 |
Post 7.69 | 66283 | 1518 | 26.600 | 26,643 | 86699
151 Pre 377 | 67.679 | 1985 | 21.125 | 21.218 | 84.508
Simultancous | 385 | 68330 | 2.435 | 21.215 | 21.354 | 83.419
Post 6.5 | 65.659 | 1.34) | 24.868 | 24.904 | 86,878
3 Pre 428 | 65,162 | 2288 | 20465 | 20,593 | B3.587
Simultancous | 303 | 66684 | 2514 | 200163 | 20,319 | 82.859
Post 640 | 64344 | 1730 | 24.035 | 24.097 | 85.848
S 371 | 68154 | 2509 | 21.758 | 71.902 | 83,388
c3 Simultaneous | 411 | 70900 | 1884 | 23749 | 23802 | 86.149
Post 426 | 60.440°] 1568 | 23.93) | 23082 | 86.217
11 |Pre 447 [ 67410 | 2,161 | 22.945 | 23.047 | 84.586
Simuitaneous | 4:84 | 69.855 | 1.415 | 24.294 | 24.335 | 86.632

Past &3 | G850 | 1562 | 25.747 | 25.794 | 36.493 ll
3.1 Pre 550 | 6A.0R3 | 2.506 | 24,715 | 24.842 | B4.176
Simultaneous | 7.00 | 68267 | 1,530 | 27.280 | 27.332 | 86.756
Post 6,89 | 65990 | 1,880 | 26.120 | 26.188 | 8§5.849

C |- Indian Gooseberry: Pomegranale rind
C 2- Indian Gooseberry: Tamarind
C 3- Pomegranate rind: Tamarind

Evaluation of samples dyed using Shoeflower
|, The samples dyed using Indian gooseberry - pomegranate rind (1:3) combination

exhibited higher depth in colour (kis 8.368) when post mordanted as compared to other
mordaniing technigues; |

2. Samples that were post mordanted using Indian gooseberry - pomegranate rind (1:1)
shiowed higher depth in colour (85 7.05) as compared 10 other mordanting methods.
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?I

The samples post mordanted using Indian gooseberry < pomegrandte rind (3:1)
combination exhihited higher depth in colour (k< 6.56) when comparsd with . other
mordanting te¢hniques,

Depth in eolour was observed higher.(kfs 7.69) on sample that wis post mosdanted using
Indian goeseberry’ - wmerind (1:3) combination. as compared with other mordanting
technigues.

Samples that- were post mordanted using Indian gooseberry - lomaringd {'1 :i};nmhiﬂation
showed higher depth in colour (/s 6.54) as compared 10 other mordanting methods.

The sample that was dyed using Indian gooseberry - tamarind (3:1) exhibited higher
depth in colour (k/s 6.40) dn post mordanting as compared to othen mordanting methods.

In-samples that were dyed using pomegranate rind - lamariad (=3} combination higher
depth in colour (k/s 4,26} was observed when post mordanted as compared 1o other
morelanting technigues,

Depth of colour was abserved higher (k/s 6.34) on sample that was post mordanted using
pomegranate. rind - tamarmd (1:1) combination as- compared with other mordanting
techniques.

Samples that were simuliancously mordanted using pomegranate, rnd - mmarind (3:1)
combimation showed higher depth in colour (kfs 7.00) &s. compared 1o other mordanting
methods,

WASHING FASTNESS

Evaluation of samples dyed using Indian laburnum

L]

All samples exhibited excellent wash fastness propertics

The mordants used, Indian gonseberry: pomegranate, Indian gooseberry) tamarind and
pamégranate: tamarind, exhibited similar results,

With respect to the mordanting methods the resalts were excellen

The samples did not show any staining on the adjacent fabrics.

With respect 1o the change in colour, the samplés showed no change,

Evaluation of samples dyed using Shoeflower

All samples exhibited excellent wash fastness properties

The mordants used, Indian gooseberry: pomegranate, Indian gooseherry’ tamarind and
pomegranate: tamarind, exhibited similar results.

With respect o the mordanting methods the results were excellen

The samples did not show any Staining on the adjacent fabrics,

With respect to the charnge in colour, the samples showed no change,
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' RUBBING FASTNESS
hle No.3 Rubbing
Indian laburnum Shoeflower
Mordant | Ratio | Method Warp Weft Wrap Weft
Dry | Wel | Diy Wer | Dry  Wet | Dry | Wet
:3 | Pre 5 |45 |5 45 |5 45 |5 |4bs
i Simulincaos |5 |45 |5 45 |5 45 |5 |45
Post 5 4/5 |I§ a5 |5 4 5 4
I:1 Pre 5 las |5 s |5 45 |5 |45
Similaneous |3 |45 15 45 |5 45 |5 148
Post 5 |5 |5 4 5 45 |5 |45
3| Pre 5 |as |8 45 15 45 |5 |45
Simulianeous:| 5§ 45 |5 45 |5 45 | 5 45
Post s |45 s w5 ls as |5 4
3 | Pre 5 |45 |53 a5 [5 45 |5 (4S
[ 2l Simultaneous'| 5 45 |5 4/5 |5 45 | 5 45
Post 5 415 | 5 45 |5 4 5 i
s LPre s las s a5 |5 s ls |48
" ['Simultancous:|5 |45 |5 45 |s 45 |5 1455
Post 5 |#5 |5 45 |5 45 |5 |4
3] Pre 5 445 |5 45 |5 &5 |5 43
Simultaneobus | 5 45 |5 45 |35 45 |5 45
Post s |45 |5 45 |s 4k |35 l4s
<1 | Pre s |45 |5 45 |5 45 |5 |45
C3 ' Simultaneous | S &5 |5 45 |5 4/5 |'3 4f3
Post s. g5 18 45 |35 45 |5 475
Iy LPre 5 Jas s w515  asls las
Simultapgous | 5 ars |5 45 |5 45 |3 45
Post 5 |ais |5 a5 |5 A5 |5 |45
31 Pre 5 &5 |5 a5 |5 415 |5 475
Simultaneows | 5 145 |5 45 15 45 |5 145
Post 5 |45 |35 45 |5 45 |5 |45

C 1~ Indian Gooseberry: Pomegranite rind
€ 2- Indian Gooseberey: Tamarined
€ 3-'Pomiegranate vind: Tamarind
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Evaluation of samples dved using Indian laburnum

All samples exhibited excellent rubbing fastness properties.

With respect to the various mordant combinations used, all samples exhibied excellent
dry rubbing fastness and good wet rubbing fastness.

Rubbing fasiness property with respect io the mordanting techniques used were similar.
except in the case of Indian gooseberry: pomegranate rind (|24} post mordanting showed
glight staining (rating-4) .

Evaluation of samples dyed using Shoeflower

All samples exhibited good 1o excellent rubbing fastness propertics.

With fespect (o the various mordant combinations used; the samples showed excellent
dry rubbing fastness and good wet rubhing fastmess:

The samples exhibited similar results with respect1o the various mordanting technigues,
except in the case of post mordanting technigues applied on Inditn gooseberry:
pomegranate (1:3) and (3:1). Also. Indian gooseberry: tamnarind (1 3yand (1:1). The
ratings are 4, '

PERSPIRATION FASTNESS

Evaluation of samples dyed using Indian laburnum

Perspiration fastness of all the samples was excellent 1o acidsoluton as well as-alkaline
solution.

With respect to the mordants used excellent results were obtained.

The samples exhibited excellent fastness properties with respedt to the mordanting
metheds,

The samples did not show any staining on the adjgcent fbrics:

With respect to the ehange in colour, the samples showed no change

Evaluation of samples dyed using Shoeflower

Perspiration fastness of all the samples was excellent to-acid setution as well as alkaline
sotution.

With respect 1o the mordants used excellent results were obtmned.

The samples exhibited excellent fastness properties with respect (o the mordanting
methods,

The samples didh not show any staining on the adjacent fabrics.

With respect 10 the change in colour, the samplés showed no changs.
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| Tndian taburnum

Shoeflower
RATIO METHOD COLOUR COLOUR
CHANGE CHANGE
13 PRE 4-5 4
' SIMULTANEGUS 4.5 4-5
POST 4-5 4-5
101 PRE 45 4-5
SIMULTANEGOUS g8 4=-5
POST 4-5 4
3 PRE 4-5 4-5
SIMULTANEQUS -5 45
POST i-3 §-5
3 PRE 4-3 4-5
SIMULTANEOUS 4-3 4-5
POST 4-5 4
151 FRE 4-5 4-5
SIMULTANEQUS: 45 4.u8
POST 4-5 4
3 PRE iz 5 4§
SEMULTANEQUS 4=5 $=5
POST 4-5 FEi3
I3 PRE 4-5 4-5
SIMULTANEQOUS 4.5 15
POST $-5 4-5
141 PRE 4-5 54
SIMULTANEOLIS 4.5 4-5
POST 1.5 4-5
31 PRE 45 4-5
SIMULTANEOUS -5 4-5
POST 3.3 4.5

technigques used.

€ 1- Indian Gooseberry: Pomegranate rind
€ 2- Indian Gooseberry: Tamarind
C 3 Pomegranate rind: Tamarind

Eva[uu:tnn of samples dyed using Indian laburnom
The samples exhibited good results with respeot to the dye used.

_- The results were good across al| mordanl combinations (rating — 4 /. 5)

*  The samples showed good light fastoess propenties with respect to the various mordanting

4]
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Evaluation of samples dyed using Shoeflower

s With respect to the dyi: use the samples showed good restlis.

s Among the samples dyed with the various mordant combinations Pomegranate: tamarind
showed over all good light fasiness. '

e The samples exhibited good light fasingss praperties with respect to (he various
maordanting technigues except for pre mordanting on Indian gooseherry: pomegranate
rind ( 1:3) and post mordanting on Indian gooseberry; pomegranale rind (1:1), Indian
gooseberry: tamarind { 1;3) and Indian gooseberry: tamarind (101 ), rating 4.

SUMMARY AND CONCLUSION

In the present study tussar silk fabric was dyed using two nawral dyes (Indian laburnum
and shoeflower)-along with natural mordanis. The mordanis were psed in combination - Indian
gooseberry: pomegranate rind, Indian gooseberry: tmarind and pomegranate rind: tamarind in
ratio of 123, 121 amd 3:1. Pre mordanting, simultaneous mordanting and post mordanling
techniques were employed across combination tatios. The dyes produced shades of beige and
browmn.

The dyed samples were eviluated on the basis of their dye uptake and lEsiness properties
to light. perspiration; rubbing and washing. The following conclusions were drawn on the basis of
the results obtained.

INDIAN URN

» The samples gave better dve uptake on post mordanting as compared (o olher mordanting
techniques. Post mordanting technique enhanced the subsiantivity of the dye on the
fabric.

s With respect to the mordant combination used the wash fastness and perspiration fasiness
properties were found to be excellent for-all combinauons while light Tasiness and
rubbing fastness properties were found to be good.

#  All three mordanting methiads exhibited tmproved fastness properiies,

SHOEFLOWER

» The samples gave beunter dye uptake on post mordanung ascompared to ather mordanting
techmques: The substantivity of the dye on the fabric was erthanced by post mordanting
technique.

*  Wilh respect to the mordant combination used the wash fastness and perspiration fastness
properties were found 10 be excellent for all combinations wivile light lastness properties
were (ound to be good and rubbing fastness properties were found (o be fair.

s All three mordanting methods exhibited good fastness properties.

On the basis of the results obtained it can be concluded that these dved semples can be put to
various use in apparel and furnishings. Also, further studies can by conducted in the field of
natural dyes using natural mordants in combination (0 enhance the fusmess propertics of the dyed
textile.
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EVALUATION OF RISK FACTORS ASSOCTATED WITH WORK - RELATED
MUSCULOSKELETAL DISORDERS AMONG BEAUTICIANS
Dr. Manjari Acharya * Ms, Paulomi Dalal**
Asgoc. Prof * PhLD, Swudent®* Faniily Redource Management
P. G. Department of Home Science.
Sardar Patel Liniversity, Vallubh Vidyanagar, Guyaral. India

The work of heauticians consists of repetinve actonsipostures and long
hours of standing which may lead to major MSD:in the longierm Acsuudy was
itherefore carried out to evaluate the risk factors associated with work-relaled
Musculo-skeleta] disorders {WRMSD's) in a-sample of G0 beanticians” (30)
each from Mumbai and Vadodora city respectively. The assessment of postures
. beawty parlor while performing the activities was done using Rapid Upper
Limb Assessment {RULA) and Ovaku Work posture .Lﬂ.sm_mnk'm Sheet
(OWAS), The results. of RULA amongst the beanticians imdicatl the presence of
higher stress on upper arm, lower arm and wrist than on ek, muk and legs,
OWAS revealed that there is notl much deviation of [he beanticians posture
from the normal posture. Thus, W improve the postue i enginecring
changes like frolley should be introduced 1w the workers. The study concluded
that RULA and OWAS methods can be considered as Useful methods for
evaluation of risk factors assocised with WRMSDs.

KEY WORDS: Ergonomics. musculoskeletal disorders, RULA. OWAS, Risk
fators.

An important aspect that Indian women just cannoi choose 10 1gnom todiy 15 the overwhelming
number of beauties our county is throwing up al mternational pageants: Beauty culture has been
the right hand of the glamour industry. Today in India beauty industey affers jobs in small wwns
and older city areas; This 1s because even the ordinary housewife wanls 10 look good for her
family and herself. Beauty lies in what we poriray and how we project burselves, For decades
women have worked hard at keeping their exteriors beautiful. 1t s a well-known fact that siress
and the rgors of daily life can affect the end result .The work carried ot in A beauly parlor
frequently requires leaning over-to ook afier customers whooare lying on o massage lable or an
sesthetic chair for facial or body iréatment. The job consists of repetitive work. eight hours a day.
Major risks involved are cervical or back disorders due w leaning. Major érgonomic problems are
backache and / or pulling a muscle due o poor posture, evesmain due Lo exiended concentration
and neck pain. There may dlsa be problems with veins because of extended penods of standing.
Another problen arises because the beauticians often wiork i dark and windewless raoms (with
no opening to the outside) and because the working hours are frequently long and vanable, and
breaks are not fixed.

Hairdressers. beauticians, massage workers, washing and ironing sworkers, cashiers,
paging operators all have to make a lot of repetitive movements with their hunds and forearms.
This can casily cause upper limb Musculo-skeletal disorders, Work related Museulo skeletal
Disorders (WRMSDs) are common, and tenosynovits of hand and farearm Tesults 'when one
exerts, Upper limb MSDs includes discomfort, pain. muscle soreness: cramp, numbness and
tendermess in the shoulder, elhow, Forearm, wrist and (ingers, The symptoms may not affect ones™
daily activity or work, but if they persist aml remain untreated, they will gradually detenoraie and
develop occupational diseases,
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METHODOLOGY

Foir Ihe present study 50 (éach) respondgnts were purposively. selected from ¢ities e, Mumbai
and Vadodara, A structured interview schedule was: frmed 1o collect the information regarding
background and specific mformation of the beauticians, The RULA method uses diagrams of body
postures and the three scoring tables 1o provide evaluation of exposure 1o risk factors. The risk
fictors under investigation were described as external load foctors. These foctors include number
of movements; sialic muscle, work; force; work postures. determined by the equipments and
furniture; Tn RULA method, the body is divided into: segmens, which formed two groups of A
{includes the upper and lower arm and wrist) and B (ineludes the neck, trunk and legs). The range
of movement for each hody part is.divided Imo sections according to criteria derived through
interpretation of relevant literature, These sections are umbered 5o that the number one is given
10 the range of movement or working posture where the risk factors present is minimal. Higher
‘numbers are-allocated 1o parts of the movement range with more extreme posiures indicaung and
increasing presence of risk factars causing load on the structures of the body segment.

RULA is a survey method developed for use in ergonomic investigations for work related upper
limb - disorders: (McAtamney and Corlett, [993) RULA 15 @ screening 100l that assesses
hiomechanical and postural Toading on the whate hody with panicular attention to the neck, trunk
‘and upper hmbs (MeAwmney and Corleit, 1983) Relinbility studies have' been conducied using:
RULA on groups of VDU (visual display unit) users and sewing machine operators (MeAtamney
and Corleit, 1993). A RULA assessmenl requires Hule lime to complete and the scoring gencrates
an action list (table 2), which indicates the level of inlervention required 1o reduce the risks of
injury due to physical loading on'the opemiar (MeAtamney and Corleit, 1993). RULA is intended
to be used s part of 1 broader ergonomic study '

Upper Arm

Add | iF shoulder is rased
Add 1 if upper arm is abducied
Subtract | if leaning or supporting the weight of the arm

2

2045
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Lower Arm

Add 1 i working across the
midline of the body or
oul-of the sids

Wrist
Add' | if wrist is bend
wway from the midline

RULA: Wrist twist
L. Mainly in mid range of twist
2o Ator pearend of the iwisting range

Neck gl 28 ension
Add 1 if neck is tivisting ' '
Add | iFneck s side bending
k - &
i
Trunk 1. aie0 f tnank o
Add 1 if trunkis twisting ::fw

Add |71 trunk 15 side bending

\
(A
QAN
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RULA: Legs

I, Leg and fitare well supporied and in an evenly balanced postur
2. Legsand feet are NOT well supported or NOT in an evenly balanced posture

RULA: Muscle use Score

Raise the score by | if the posture is
» Mainly static, e.g- held for longer than | minute
» Repeated more than 4 imes per minuie

RULA: FORCE or LOAD Score

0. No resistance or less than 5 1b (2 kg) migrmittent load force

1. 5-201h (2-10 kg) intermittent load force

2. 5-20 1b (2-10 kg) static or repeated lond force

3, More than 20 |b (10 kg) static or repeated loads or forces. Shock or forces with vapicl build-up

RULA Score Sheet

Postura
Upper arm o

. Muscie uso Force
Loweram

Wrist bwist
Grand
Score
Posturs Use Table C
i bl |
Meck bhuscla use Fazco

E]r

Legs

|
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Table C; Grand Score Table.

SCORE D (NECK, TRUNK,
TABLE C LEG

SCORE C
(UPPER
LIMB)

e e e [ |

v e e [ |1 1 0 |1

= (=8 LFY B S L0 [PE] CACH LY LPE
= |y |y e e { e f e
e e R - - AT T E R TR T L
o=t |t [~ 2| o [ | | 10 |2y
=i{=~a|=a|~ajzmion|tn || 3

By |y | e | M | | B | =

o
+

Action Level

sAction level 1- a score of | or 2 indicates that posture is acceplable if it is nol maintained or
repeated for long periods

<Action level 2- 4 score of 3 or 4 indicates that further investigation-is needéd and changes may be
reguired

sAction level 3- a score of 5 or 6 indicares that investigation and changes sire required soon
«Action level 4- a score of 7 indicates that investigation and changes are required immediaely

DWAS

The Ovako Working Posture analysis system has been widely wsed to iientify ol evaluate
harmful working postures {Karhu, et al, 1977). OWAS codes the working postures with its 84
standard posture combinations: 4 back, 3 wrm and 7 leg postures. The system evenls the frequncy
and relative proportion of tfime spent in specific postures and assessments by i fourlevel scule of
harmfulness of postures with the urgency 1o correct such postures.

OWAS has shown convergent validity when compared to other posture recording lechnigues such
us Rapid Entire Body Assessment (REBA) (MeAtamney and Hignelt 2000, The inter-ohserver
reliability of OWAS is excellent, with Karhu et al. (1977} mensuring o median reftability of 93%.
Direct observation and video observation have both been. validated for the use of OWAS (Long,
1993), Videotaping and posture analysis (OWAS) from a munitor hove been vatidaed an other
studies 100 (Scott and Lambe, 1996), The advantage of using videowpes s that the observer can
have s much longer lime to ook at the observed posture. The videotape gan ulso easify and
effectively be used in recalling the actunl work sitwauons when proyiding feedbock from the
posture study:
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OWAS Worksheet

backwrd
farenrd and siomvays

Achieving at Gramd Score to. identify the Action Level
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RESULTS AND DISCUSSIONS

In this study; o Rapid Upper Limh Assessmem (RULA) was selected [or use s 8 guick and

systematic objective assessment of the posture, forces and setivities unilstaken By the beauticians.
RULA i$ & lool that assesses biomechanical and postural londimg on the whole body with
-,'r.-nml..u'-. o AATEDR o The feck, wank and upper Ynbis and aiso 5 suvvey method developed Tor use
in ergononiic investigations of workplaces where work related upper limb disorders are reported.
Furthermore. RULA - assessment requires: little time’ to complete: and) the sconng: generates an
action level, which indicaes the:Tevel of intervention reguired 1o redbce the, nsks of injury due 10
p-h}rs:cal loading while performing different 1asks. Although, the expenence of the observer plays
an important role in poesiural ‘analysis, using RULA by untrained people in ergomomics can also
provide accurate, rapid initinl assessments of jobs that may result in upper limb disorders.

Table I: Persoml details of the Beauticians

Age (in year)
Range (Age) Mean S0,
Mumbai 1544 I8 34|
Vadodara {764 305 .58

Table | depicts that respondents from Mumbai were in the uge ringe of | 844 years ang
the mean age was 21.8 years. Tn Vadodara the age range was 17-64 years with the mean
age of 30,5 vears,

Table I1: Statisucnl analysis of the RULA body part score {(Mem and 5.3, and the reported paim,

ache or discomfort of the region.

Group ‘A’ Group ‘I’
Body Upper Lower: | Wrst- Meck Trunk Leg
Region - anm -arm_ | Twist
Mean 2.20 Lad 220 | 88 L) 111
5.1 .18 (.6 (1,84 {183 {LTE 0,31

The result of this study showed that the RULA body scores in-graup A" was Higher than that in-
group ‘B* {or majority of the beauticians, The Mean of the Upper urm assd Lower arm) was 2.20
and 1.58 respectively and Deviation from the normal curve was |1%and 9° respectively. Whereas
Mean of the Trunk was |70 and deviation [rom the normal curve was 77

Tahle IIL. Statistical analysis of the OWAS hody part score (Mean and S.D.) and the reported
pain, ache or discomfort of the rexiomn,

Body Region Back Arms Lgus
Meam e L 2l
S.D. {19 0.4 {4

Table 3 reveals that there was not much deviation of the beauticiuns’ posture from the normal
PSR,

In order 1o improve the postire minor engineering changes like tralley should be introduced W the
WoTkers.
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RULA and OWAS method could be considered a: o useful method for the evaluntion of risk
factors associated with WRMBDs as mvestipated by previous researchers.
Following are the comman postures adopted by 1he beaosncians while working.
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ASSESSMENT OF INDOOR RESIDENTIAL HAZARDS AND OCCURRENCE
OF ACCIDENTS AMONGST THE ELDERLY IN VALLABH VIDYANAGAR
~A COMPARATIVE STUDY OF ELDERLY MEN AND WOMEN

~_"Dr. Manjari Acharyi und **Mahima Taparia
* Reader P.G. Department of Home Selence. S.P-University, Vallubh Vidyanagar
** Posigraduate student of P.G, Departiment of Home Science,
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: Comman causes of death and 1njury among older people appears o be
“accidents at home which can be easily avoided. Hence the abjective of the study
Was to gain an insight imo the perceived. sense of safety of elderty women and
men and océumrence of accidents in the existing indoor environment in lve
selected arcas of their residential units namely, entrance, living room, Kitchen,
bathroom, and staircase. 50 wamen and 50 men above the age of 60 years,
residing in- Vidya Nagar 1own wene terviewd for occmmence of domestic
accidents, The data revealed (hat &0 percent elderly women and 54 percent
elderly men had accidents in the howse, The liighest percentage of acoidents took
place in the bathroom and kitchen for women, and for men it wias bathroom and
the entrance of the house: The study concluded that as the age increases the
perceived sense of safety decreases, Safely suggestions were provided Lo
enhance yafery a1 home.

KEY WORDS: Indoor environment hazueds: Elderly people; Sense of safely:

Frequency of occurrence of accidents:

The official projections of the Registrar General, India, i 200/ estimated 71 million as the elderly
population, and predicted it 1o be 114 millian by the year 2016.The change in the age structure is
evident from the fact that o)l through the 1as| four tecades, the growth rate of the 60+ populations
hias been consistently higher than that of the ol pipwlation. { Bacher,: 20000

The numbers of deaths caused by aceidents have fallen by 37 per cent across all age groups (in
freland) over the past twenty years. Fall gontinues (0 b 4 relutively common cavse of death and
injury among older people often resulting in sarious long-term difficuliies and-even. premmatune
death. Consequently the reduction -of, accidents Tn lye older population is considersd o be an
mnporian factor in promoting the general well being of older peaple.

The Bwiss architect Le Corbusier suggested that @ house 15 “a machine for living in™ Like any
machine, it can be dangarons, sither if the machinery iself goes wrong or if it is wrtngly operated.
Every year thousands of fatal accidents happen in pur homes, and these are far outmimbered by
the accidents that cause much suffering even though they do not result in death,

The home can be made a safer place 1o five in by thoughtiul design of both, the house or flatand
the items we use in it. Safety is impartant for all fndividuals, more so for the old who may, he, more
susceptible 10 risk. The elderly are at risk hecause of their failing powers, they are less quick 1o
respond (0 a dangerous silation and are not able (6 react as appropriately as younger people can.
The major cause of concern is the accidents. which oceur in the house.

Only in the last decade accidents inside the home have Begun w he treated as seriously as
accidents outside the home. The present study way underinken with a view (o throw somic light on
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the exiting |ndoos covinmmental Wazards inthe house of ¢lderly people. The most dangerous part
of the house is e Moo m living room, bedrooms and hallways.

The present research encompasses Nive accident-prone aress in the house of elderly namely,
kitchen, entronce, Hving room; hathwoom g stairease. The concern wits W probe itite: research
questions like; what is the perceived sense of safety of the elderly women under the existing
indoor environmental conditions of themr tormes. What is the nature snd frequesicy of accidents
that occur amongst the elderly women and e in their homes?

The present study was thus an attempt o fill the lacunae in régard 10 researches pn Indoor
environmental hazards in the houses of elderly.
The specific objectives of the study were
1) Toesudy base |ine characteristics and demographic eharactéristics of Ihe respandents.
2) To sudy reasons for aceidents amongst the elderly people in their houses.
1) To assess the nature and the feequency of occurrence of aceidents amongst the eiderly people
in their hoose.
4)  To correlate the perceived sense of safety amongst elderly women and'men with age.

DELIMITATIONS:

The study is limited to- .

11 30 elderly women and 50 men who are 60 years or above of Vidya Nagar jown.

2)  Only graduate and above respondent s were selected s a sample,

3) Five areas of the houses namely ¢ntrance, living room, kitchen, bathroum, and staircnse were
selected.

MATERIALS AND METHODS:

The sample for the present investigation constituted of 50 elderly women and SO0 clderly men wh
were 60 years and above, Snowbill sampling lechnique was opted as the mode for selecting the
sample. Interview schedule was selected as 0 tool for collecting the dam. Detailed information
pertinent to base line characteristics of respondents and their homes, occurrence of domestic
accidents and their perceived sense of safety were gathered. The dau was analyzed statistically by
using frequencies, percentages and co-efficient of correlation for the present Study, The prime
objective of the study was to gain insight into the perceived sense of safety of elderly women and
men and occurrence of accidents in the existing indoor environment in the five selected areas of
their residential units namely; entrance. living room, Kitchen, bathreom, aml staircase. An
interview schedule was used 1o build up the data for the présent study The objectives drawn for
the study guided the development of an appropriate interview schedule, having three distinct
sections. Section one comprised of information pertaining 10 baseling characieristics and health
¢onditions of the respondents, and details regarding their house in terms of deeupancy, type and
tenure. Section two of the questionnairg deall with the routine indoor detivities carvied out by the
elderly women, focusing upon the type, duration of the activities, specific aren where the activities
are performed and so on. This section also enabled the researchers o elicit data on occurrence of
domestic accidents among the elderly women and men in the live selectedt areas of their houses,
during 4 reference perinds of two yedrs: with regard 1o types of accrdents, logation and cause, and
injury occurred. A standardized seale 1o assess the perceived sense of salety of the elderly women
and men in the exiting indoor environment in the five selected areas of their residential units
canstined the third section of the guestionnaire.
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RESULTS AND DISCUSSION:
Keeping in mind the major objectives of the study, analysis of the data was done dnd resulls are
discussed.

TABLE 1: AGE OF RESPONDENTS

_Age (Years) Men Women Total

n T n % n T
164 23 46 21 42 44 44
63-69 Zl 42 I8 36 39 19
=70 0 12 [N 22 17 17
Total 30 TO0L00 50 100000 100 10004
Mean 65 66
5.D 3.50 350

Table.l shows age of respondents. Regardless of the sex of the respondents 44 per cent
respondents were between 60 10 64 years: 39 per cent of the respondents fall in the 2™ category
i.2., 65 to 69 years age group and only 17 percent respondents were above 70 years old,

R M

egularity in

en Women Total
health  check-
up
n % n % n i
Regular 29 58 37 74 (1] 66
Irregular 21 42 13 zn 34 34
Total 0 100060 50 100,00 104 100,00

Table 2 shows the regularity in health check-up: Regularity in medical ¢heck-up is indicative of
the health status of an individual and il would have s noticeable impact on people. About 38 per
cont of the elderly men and 74 per cenl of the elderly women in the present study reporied being
regular with their medical check-up. However, 42 per cent of nien and 26 percent of women did
not go for any medical check-up at all or were nol regular in their health check-up.

3 : i = LATE 1S AMON
ELDERLY PEOPLE
Number af Men Women Total
health related
problems
n % n % n g
1-3 14 28 10 20 24 24
4-6 25 50 3 &2 56 36
<7 i 22 (03] I8 24 20
Total 50 1 {H.0KD 501 (060 (1] 100,00

Table 3 shows number of health related problems amongst the elderly people. The data revealed
that 28 percent men and 20 percent eldecly women in the present study had | to-3 health related
problems, while about 50 percent men and 62 percent women faced 4 to 6 health related problems.
Further, more than 6 health-related problems were observed in case of 22 percent men & 14
percenl women.
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FABLE 4: TYPES OF HOUSE

Types of Men ( Women Total
House

n % n o n %
Flat 12 24 12 24 24 24
Tenemeni IS L1t} i 22 26 20
Bungalow 22 44 ] 36 a() 40
Duplex | 2 4 18 I} in
Tatal 30 100.00 S0 100,00 {1 100

Table 4 shows types of houses the respondents lived in. Regardless of the sex of the
responidents. it was observed that mejority (44% and 36% of men and wnmen espectively) of
them occupied bungalows, nearly one < third of the respondent’s oceupied Buts und tenements and
only 10 percent of them oceupied duplex.

TABLE 5: TYPE OF ACCIDENTS THAT OCCURRED

Type of accidents n Fo n 5o
{women) {men)
Bathroom
Slipping 02 0 03 [
Falling from commods 01 02 0 o
Colliding with door 03 06 02 04
Electric Shock D6 12 03 06
Total 12 24 12 24
Living room
Colliding with fitrniture 2 (4 4! 2
SeratehdCur - - il L2
Falling from Bed, Sofa or D 1] Vel 01 02
Slipping 0] 2 - -
| Falling i) 02 02 134
| Totai 15 10 s 1
Kitchen
Slipping (2 4 0l (2
Fafling 1]} 2 {1l 2
Elecrric shock 05 FO (2 (4
Cellicling with dooriFurniture ol (2 - .
Total 0y I8 04 8
Entrance
Falling frim steps 1] (2 [ 04
Slipping 02 04 03 06
Filling ] {2 il 02
Total 4 [ 0 12
Total number of accidents 3 il 27 54
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Table 5 shows type of accidents that occurred amongst the. elderly people in their home. For 24
percent women ind 2d percent men Ihe sceldénié ook place in the bathroom, which could be
another dangerous area in the house, doe 10 wer o7 slippery floor of the bathroom. Further, it was
observed that 2 percent women & 8 percent men fell from commiode, colliding with tap and had
electric shock,

It was found that 10 percent women and 10 percent men had necidents due o colliding with
furniture in the fiving room; the reason for the same being improper furniture placement and low
light levels in the living room. Slipping, falling from bed { divan / sofa, were the other kinds of
accidents that were reported (o have occurred in the livtng-room.

Among 2 percent of women and 4 pefeent of men, acoidents ook place by falling from the
sairsfsiep.

H SONS C
Reasons of accidents f G n T
{wonen) {men)

Wet Floor 07 14 10 20

Low light level 05 1] 43} 12

[mproper furmiture arrangement 02 (M 1] 02

Slippery floorfglossy surface 02 06 {4 0#

High height of steps 03 06 03 [

Imbalance | weakness / absent a2 0 - -

mindedness / height of furniture

Improper placement of tap il 02 -

Uneven floor level b3 i - =

Improper railing 0l 02 01 02
| Leg entangled in carpet ) 12 - -

Tensiondsiress : = = -

Obstrugtion in view 3 - -

Due to curtain - . 01 2

Reason not specified (i 2] (15 il 02

Total 30 6l 27 54

Table 6 shows the reason for the accidents:

It was found that 60 percent elderly woman and 54 percent elderly men in the (iveselected areas
af their house had accidents. About 30 percent accidents oecirred due Lo either low light levels or
wet floor & improper furniture arrangement. Slippery. I glossy floars and improper height of the
stairs [ steps were also reported as cause uf aceidents by 6 percent women and 8 percent men and 6
percént women and men of the respondents respectively, The other reasons for accident, revealed:
by the elderly women and elderly men, were improper placement of tap and uneven Aoor-level,
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TAR : NC ' N
Consequences of accidents n e i} 2
' {women) {men ).
Pain in abdomen / back / legs / [ 18 I3 20
hands
Dislocation / crack f fractore in 04 08 3 D4
spinal- cord / head /legs / hands
Cut /' wounds / Bruises / burns 06 | i i)
Swelling in-hands / legs / other body us 10 142 Do
parts { sprain
Not reported [ 12 (i ik
Total 30 6l 7 54

Table 7 shows consequence of accidents. It was found thar | percent women and 26 per cent men
suffered from pain in abdomen, back, legs and hands; and 8 percent women and 6 percent men
reported that they suffered from dislocation, crack or fracture in spinal cord, head, legs and hands
due fo various domestic accidents that took place.

Different indoor sccidents also resulted in cuts, wounds, bruises and burds in 12 percent women
amdl 8 percent men wheress, 10 percent women and 6 percent men hud swelling i hands, legs and
other hady parts and only & few per cent women respondents expericnced spritin due o aceidents.
The daa also shows thal 12 percenl women and & percent men did nit repon any type of
consequences even though they had met with domestic accidems in the selected areas of their
homes.

IN THE HOME

Sr. | Perceived sense of safety Women Men
no. | (Score range)
n T n %
1. Poore (10U-195) ] il (1] i
2. |'Fair (196-2582) 6 |2 i . B
3. V'Good (=>283) S HH 47 Q4
Total a0 10Hx.0 S0 " 1000
Mean 279 28007
5.D. 12:59 5784

Table & shows perceived sense of safely in the entire home, Tn'the present study it wiis lound that
about 88 percent of the elderly women and 94 percent of the elderly men had gooid sense of safety
in the entire home. About 12 percent of the eldecly women and 6 percent of the elderly men had
fair sense of safety in the entire homie, The mean and S.D: (or the perceived sense of safety in the
entire home was compuled for women ‘and men respectively 1o be 279, 12,59 and 280007, 57.84
respectively.
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TABLE., 9: Co-Efficient Of Correlation Between Age

) i . Groups Of Elderly
Women And Sense Of Safety In Various Area Of The Home:

Age Overall | Entrance | Kitchen | Living | Bathroom | Staircase
groups (in | safety safety salfety | Room | safety safety
years) ' safety

B0-64 010 0.1 0.7 {320 0.0 gg==
63-69 (.03 0:27 002 ). 4 0.07 0.32*
>70 0.59*= | 0L13 O71%s  age | 008 0.06

**Significant ar 0.01 Tevel =significant a1 0.05 level

Table 9 shows co-efficient of correlation bolween different age groups of elderly women
‘and their sense of safety in vanous areas of the home, The correlstion is enloulated at 0.0] level
and at 0.05 level of significance. Table 9 revealed that the e groups bétween 60-64 years did nol
show any significant correlation between various areas of home and sense of safety except in the
stair- case (r=0139 significant at (.01 level), The elderly women between the age ranges 65-69
years showed significant correlation between sense of safety in living room and staircase (1= 0.40
and 0.32 respectively at 0.05 significant level) The eldest group of women who were more than
70 years of age showed hat overall safety (r=0.39), kitchen safery (r= 0.71) and living room
safety (r=0.47) was significant at 0,01 Jevel
Thus it could be-concluded that as the age incresse (e feeling of safety decreases and there is
relationship between age and feeling of safety in the liome.

Table, 10: Co-Efficient OF Correlation Between Age Groups Of Elderly Men And Sense Of
Safety In Various Area Of The Home:

Age Overall | Entrance | Kitchen | Living | Bathroom | Stair case
groups (in | safety safery safety | Room safety safety
Vears) safety

6i)-64 11,07 (.31 020 0 (L0 (.20
65-04 0.08 (.35 D0 (1] 0.40 (.9{)
=71 033 .55 082** | D59*= (.57*# .47

#*Significant at 0.01 level *significant at 0.05 level

Table |0 shows co-efficient of correlition belween different age groups of elderly men
and their sénse of safety in various areas of the home. The comelation is calculated ar 001 level
and at 0.05 level of significance. Table 1() revealed that the age groups between 60-64 years and
63-69 years did not show any signifivant correlation hétwieen various arcas of home and sense of
safety. In the eldest group of men who were inare than 70 years of age showed that entrance safety
(r =0.55), kitchen safety(r = 0.82) living roonl safely (r = 0.59), bathroom safety (r = 0.67) and

stair case safery(r = (.42) was observed respectively significant al 0.01 level and 0.05 level.
Thus it could be concluded that as the age increase the feeling of safety decreases and there is
relationship between age and feeling of safety in the home:
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SUMMARY AND CONCLUSION

The stody was conducted to understand indoor environmental Iitaards (0 five selecied
areas of the residential units of the elderly namely; entrance, |iving roont, kitehen, bathroom, and
staircase.

The baseline characteristics of the elderly revealed that ahout 38 per cent of thic elderly
men and 74 per cent of the elderly women went regularly for their medical check-up,.

The data also showed rhat 28 percent men and 20 percent elderly women had | 1o 3
health related problems, while about 50 percent men and 62 perceat women faced 410 6 health
related problems.

The elderly ar¢ prone to accidents at home because of their failing powers, and as they
are less quick to respond 1o a dangerous situation than young adults. In this siudy, an attempt was
made to throw some light on the domestic accidents and the study found that highest percent of
necidents took place in the bathroom and kitchen for women and for men; it was bathroom and the
efitrance of the house:

The reasons for accidents were found to be wel floors and fow leve! of light for both
elderly men and women and primary consequences of the accidents were paiir i the. abdomen,
hands, and legs.

The stucy also found o relationship between age and feeling of safery at home 1o, as the
age increases the feeling of safety decreases in the elderly.

The reduction of accidents in the older population is therefore an important! fctor in
promoting the general well being of older people and these are a Few suggestions to enhance safety
al hoine Le.

s Write emergency numbers in the house at a visible place.

s Keep electrical cords along walls and away from mmaffic areas

»  Keep stair cases in good condition and frec from obstacles.

» Light switches should be located near the doorsfentrances,
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