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Abstract: Nutritional attributes, bioactive components and sensory qualities of pineapple (kew variety) grown under
fertilizer based and traditional (organic by default) farming system were determined and compared in this study. The
results revealed that organically grown (without adding any chemical inputs as per traditional practices) pineapple
had significantly higher bioactive components (vitamin ¢ and total soluble phenolics ranging from 23.19 % to 24.04
% and 28.69 mg/100g FW to 29.54 mg/100g fresh weight (FW) respectively for organically grown fruits and 19.84%
to 20.01% and 21.32 mg/100g FW to 21.93 mg/100g FW respectively in conventionally grown in fruits). The study
also reports that the organically grown pineapples had significantly higher overall acceptability (4.5 and 4.3 in 2013
and 2014 respectively) and popularity (4.26 and 4.32 in 2013 and 2014 respectively) as compared to the pineapples
grown under conventional farming system using fertilizers (2.8 overall acceptability in 2013 and 2014; 2.96 and 2.86
popularity in 2013 and 2014 respectively).
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INTRODUCTION represent a significant portion of production amd a
. . . . referred to as "non-certified organic agriculture o
India is the sixth largest pineapple-producing doun products.”

inl g‘el world contributing ‘3 share of 5.91 oﬁ of the The nutritional quality of food grown by organiccan
global output in 2013 (Apeda 2014) . lts north-e&st ., entional methods is the subject of much contro-

region (NER) plays a significant role in this byywaf o5y (| airon 2011; Bourn and Prescott 2002; Wil-

contributing more than half of the total productioh liams 2000: Ma ; ; ;
) : ; gkost al. 2003). Pineapple is an im-
1571MT in 2013. In fact, six of the seven stateshef portant fruit crop which has a significant role tire

region consis_tently feature in country's top tenepi economy of Meghalaya. Focus of most of the studies
apple-produc_mg belts and almost most of these arg,q mostly been to compare the organically and con-
grown organically (SFAC 2012). The state of Megha- ventionally produced farm products on the marketing

"’J?Va in this region Is regarded as “Pmeapple Huh)h_ ._agronomic aspects and the impact of organic farming
pineapple belpg the second_ most important fruit "Mon soil characteristics. (Ramesh al. 2008; 2009).
terms of area in th? state. This is ey|dent fromf&ct Studies comparing the nutritional qualities, sewnsor
that among the fruit crops, the maximum area ieund 4yiptes of farm products particularly fruits gio

pineapple (9.5 thousand ha) (Lyngdoh 2014). Health,qjng fertilizer and those grown without any cheahic

concerns and awareness related to environment gy, 15 are scarce. In recent times the North-Esgion
which the food is grown have led to a great incedas

he d d for food which i icall > of India has received greater attention as a pafent
the demand for food which is grown organically @sin eqion for promoting organic cultivation and farmin
negligible chemical fertilizers and other chemical

. practices. Research focussing on agronomic and mar
Inputs. . keting aspects of organic farming have been puddish
In several parts of the country, particularly thetes of o jier (Ramestet al. 2008; 2009; Darnhofeet al.
North East India, the inherited traditional farming 2010), but comparing the nutritional content of or-
practices stress up on the l_Jt|I|;at|on of b'OVGGGH"?Y ganically and conventionally produced fruits isoals
tribal farmers based on indigenous and trad't'onalimportant These facts formed the basis for plagnin
knowledge that helps in sustainable use and COASerV s research study to determine the nutritionalat

tion of natural resources (Majumdatral. 2010). These tive components and sensory attributes of the pinea

farmers do not use chemical fertilizers or othexrah ple fruits grown under traditional farming systeth o

cal inputs for farming. Those systems and productsM hal default ic by traditi d pi
that are organically produced but are not certifitsb eghalaya (default organic by tradition) and pirgap
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grown under conventional fertilizer based system. The powder was kept in a sealed polyethylene pouch
and kept in refrigerator for further analysis. Tdeter-
MATERIALSAND METHODS mination of vitamin C was done in fresh fruits anly
Collection of sample: Freshly harvested pineapples Total soluble sugars were determined accordinthe
(Kew variety) grown under conventional farming sys- method of Yem and Willis (1954)Reducing sugars
tem and organic farming system were collected atwere estimated using alkaline-copper and arseno-
moderate ripening stage (three-quarters of thel shelmolybdate as reagent in accordance with Nelson-
colour yellow); from the farmers field. Samples wer Somogyi’s modified method (Maraés al., 1966). The
transported in paper cartons to the laboratory kepd moisture content was determined as per the method
refrigerated at 5-8°C prior to analyses which wereprescribed by AOAC (1990). 5.0 grams of samples
completed over a five-day period. Three replicateswere taken in pre-weighed crucible and placed in an
each of the samples grown under two different fagmi  air oven maintained at 105 for 8 hr. The crucibles
systems were sampled for further analysis.. In eachwere transferred immediately to desiccators, cooled
replicate five fruits were selected for all the lgsas. ~ and weighed. All the analysis was done in triptsat
The samples collected were grown under same envil he moisture content (%) determined in the fruihsa
ronmental (warm, humid, sub-tropical) and soil dend ple was calculated as follows:
tipns (Red sandy loam) but were cultivated under tw rioistre (05)=—2 = 100
different farming systems. wreidhtol sacple (2)
Physico-chemical analysis: Fruits samples collected The mineral ash content in the fruit samples of was
were weighed using a top loading balance (Salterdone according to the method of Association of -Offi
AND Model, Japan), the weight of the samples werecial Analytical Chemists (AOAC 1990). The Vitamin
determined and expressed in grams. Using a pineapplC content was determined in fresh fruit samples ac-
slicer, the flesh of the pineapples was scoopessquh  cording to indophenol method. Total phenolic cohten
through a juice extractor and the juice collectedai  of extract was determined using Folin-Ciocalteuisp
measuring cylinder to measure the volume (ml). Thenol reagent as adapted from Veliogial. (1998) with
percentage of juice content in the peeled fruippmés  slight modifications. Three hundred microlitre of-e

loss inweizht (g)

calculated using the following formula: tract was mixed with 2.25ml of Folin- Ciocalteu’sep
. +p _ Weight of juie nol reagent (1:10 dilution) and allowed to stand at
% of juice in fruit = weight of puip ~ 100 room temperature for 5 min. Then 2.25ml of sodium

The juice was further analyzed for total solublédso carbonate (60g/l) was added to the mixture. After 9

(TSS), pH and titratable acidity (TA). TSS was meas min at room temperature, absorbance was measured at
ured with a digital refractometer PR-10. The pH Was72t5_nmt' th tota_l phﬁ]no"g cc(;ntednt of each samt[;ﬁ ;/va
measured at room temperature using Sartorius RrofesStimated by using the standard curve genera ro

sional Meter. Titratable acidity (TA) was determdne gallic acid. All determinations were done in trtpi_te .
by titrating 10mL juice with 0.IN NaOH to pH 8.2 and the results were expressed as mg of gallic acid

with phenolphthalein as an indicator. The titragabl equivalents (GA_E)/lOC_)g of fresh weight of samp_le.
acidity was expressed as a percentages of cititt ac Sensory evaluation of Pineapple: Sensory evaluau_on
(mole equivalent = 0.064). Following formula was (Lawle;s_ 5!”0' Heymann 1998) test of the fresh pineap
used to calculate the titratable acidity: ple fruit juice was conducted in such a way soa@s t

Percent acid = (0.1x0.064.mL of 0.1N NaOH used)Create enough space between taste panels, st t
x100/ mL of sample taken do not influence one another with conversationaor f

Sweetness Index (SI) was derived as the ratio ef th cial expressions. The samples were coded with rando

total soluble solids content (°Brix) to titratatdeidity letters. Then, the tasters were given an evaluation

: : orm. They were asked to taste one sample at g time
(%) and astringency index (Al) was expressed as thé . . .
ratio of titratable acidity (%) to soluble solidertent and re_cord their responses. Adequate time (10-1j mi
(°Brix) ( Beckles 2012). was given to the panellists between samples so that

they can record their opinions.

In this test, a 10-members panel were selected to
evaluate the quality of fresh pineapple juice. Time
trained panellists were randomly assigned the sesnpl

Nutritional analysis: Uniformly sized fruit samples
(1.5 kg fruit weight) were collected at M2 ripening
stage (Three fourth of the shell color yellow) and
were pecled and siced ino-pisces of uniform Gize Dindly and viere requesied to express thei fesiing
These were allowed to dry under room temperature fo about the samples by scoring the following attelsut
three hours to remove excess moisture. For all théAppearance (colour), Flavour (sweetness versus tart

analysis except the moisture content the fruit dasp hess), ?roma (OdOlg Cs)ensalflon),f TextureT(r:endernelss
in triplicate were dried in an air oven at’65for 36 versus firmness) and Overall preference. The sample

hours and finely powdered with a pestle and mortar Were evaluated using a five-point Hedonic scale: 1:
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Dislike extremely; 2: Dislike; 3: Neither like nalis-
like; 4: Like; 5: Like extremely. Popularity of thene-

and fruit size of pineapple plants. High pH of Hal
and low “N” availability compared to conventional

apple cultivars among the taste panellists was estifarming system under organic farming may be the rea

mated by averaging the scores of all sensory at&#h

sons for lower fruit weight. Similar findings habeen

Statistical analysis: Means, standard errors and stan- reported by Malezieux and Duane (2003) in pineapple

dard deviations were calculated from replicatesgisi

and Roussos and Gasparatos (2009) in Apples.

MS-Excel. All data was subjected to a one- way Juice content of pineapple fruits grown under oigan
ANOVA, and the means were compared using Tukey’sand conventional farming system is presented in

test(p < 0.05).
RESULTS AND DISCUSSION

Physico-chemical analysis. The data (Table 1) sug-
gests that the fruit weight of the pineapple grawn

(Table 1) indicates that the difference was non-
significant between the pineapples grown under the
two farming systems (g 0.05).

pH influences the sample colour, aroma, flavordaxi
tion, microbial and chemical stability directly. &h

der conventional farming system was higher as comJesults of the reveal that the pH of the pineajplé
pared to organically produced pineapple. This trisnd juice grown under organic farming ranged from 3@9
visible in both the years of analysis. The maximum4.78 and 3.69 to 4.55 in 2013 and 2014 and those un
fruit weight recorded was 1499.56 grams in thetfrui der conventional farming had pH in the range o24.2
grown under conventional farming system and it wast0 5:42 in 2013 and 3.45 to 4.56 in the year 20he
statistically significant over the fruit weigkp < 0.05)  difference between the pH of the fruit juice saraple
of the pineapple grown organically. The significant 9rown under organic and conventional farming system
higher fruit weight of the pineapples grown unden-c |nd|cate_ a statistically non-significant dlffe_ren(_res
ventional farming system may be attributed to tee u 0.05). Similar pH range has been reported in pineapple
of fertilizers have positive impact on vegetativewth ~ ‘FLHORAN41" and ‘Smooth Cayenne’ by Brat al.

Table 1. Physicochemical characteristics of pineapple (keltivar) grown under organic and conventional fargrconditions
in two consecutive years of investigation.

Par ameters 2013 2014

Organic Conventional Organic Conventional
Weight of Fruit (In grams) 1292.3@65.17) 1517.9%+42.73) 1327.92(x54.24) 1499.56(+49.12)
Juice Content (In %) 65.09+2.43) 68.34+1.74) 64.28+3.17) 68.51(+2.36)
Total Soluble Solids (1fi Brix) 14.0% (+1.05) 12.35+0.99) 13.85+0.93) 12.49(+1.06)
pH 4.36" (+0.29) 4.180.23) 4.99(+0.28) 4.74(0.35)
Z(';L?\tlzll’;t)m'd'ty (% acid as citric acid ) 6,5, 03) 0.66%+0.02) 0.65%+0.02) 0.66%+0.02)
Sweetness Index 21.%91.92) 18.78(+1.73) 21.24+1.12) 18.7§+1.91)
Astringency Index 0.04%:0.0042)  0.005%+0.0045)  0.04%+0.0026)  0.05%+0.0059)

Data are the mean values (+ standard deviatioajgafnically and conventionally grown pineappletSuValues bearing differ-
ent superscripts are significantly different(.05).

Table 2. Nutritional characteristics of pineapple (kew otdt) grown under organic and conventional farnmgogditions in
two consecutive years of investigation.

Parameters _ 2013 _ _ 2014 _
Organic Conventional Organic Conventional
Moisture Content (In %) 83.08(+0.68) 84.6%(+0.86) 83.3F(+0.91) 86.09(+0.74)
Total Soluble Sugar Content (In %)  12.79(+0.72) 11.98(+0.49) 13.0%(+0.74) 12.20(+0.45)
Reducing Sugar Content (In %) 4.56Y(+0.16) 4.17(+0.06) 4.55(+0.27) 4.21°(+0.17)
Mineral Ash Content (In %) 1.307(+0.12) 1.43(+0.15) 1.43(+0.10) 1.49%(x0.21)

Data are the mean values (+ standard deviatioo)gznically and conventionally grown pineappletBuValues bearing differ-
ent superscripts are significantly different(.05).

Table 3. Bioactive content of pineapple (kew cultivar) growmder organic and conventional farming conditiangwo con-
secutive years of investigation.

Parameters n 2013 n - 2014 n
Organic Conventional Organic Conventional

Vitamin C(mg/100g FW) 23.19(x0.95) 19.84(x0.71) 24.04%+0.35) 20.0P(+1.08)

Total Polyphenol Conterftn mg/g GAE FW) 28.69(+1.77) 21.32(+1.04) 29.54(+1.35) 21.9%(+0.93)

Data are the mean values (+ standard deviatioo)gznically and conventionally grown pineappletBuValues bearing differ-
ent superscripts are significantly different(.05).
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Table 4. Sensory attributes of pineapple (kew cultivar) gnownder organic and conventional farming condgién two
consecutive years of investigation.

Paramet 2013 2014
arameters Organic Conventional Organic Conventional
Appearance 4.1%(+0.56) 3.2(x0.48) 4.44+0.51) 3.0°(x0.66)
Flavour 4.5(+0.52) 2.8(+0.78) 4.3(+0.48) 3.2(+0.63)
Aroma 3.8(+0.78) 2.8(+0.63) 4.2(+0.78) 2.7°(+0.67)
Texture 4.5(+0.52) 3.0°(x0.81) 4.4(+0.69) 2.7°(x0.82)
Overall Acceptability 4.5(+0.52) 2.8(+0.78) 4.3(+0.48) 2.8(+0.63)
Popularity 4.26(+0.25) 2.96°(+0.31) 4.3%(+0.32) 2.86(+0.35)

Data are the mean values (£ standard deviatioajgsnically and conventionally grown pineappletSuValues bearing differ-
ent superscripts are significantly different(0.05).

(2004), ‘Phulae’ and ‘Nanglae’ cultivars by Kongsu- monly used for describing the flavour of fruitshat
wan et al. (2009) and ‘Gold’ cultivar by Montero- than sugar or acid alone (Potter and Hotchkiss 1998
Calderonet al. (2010). The pH values observed in this Sadler and Murphy 2010). The results of the swesstne
study may have been affected by the maturity stdge index and astringency index for the fruit samples
the fruits used for analysis (M2 stage having threegrown under organic and conventional farming system
fourth of the shell color yellow). Recent studies/é@  indicate non-significant differencep < 0.05) (Table
suggested that variations in the acidity of fleftujts 1).

are mainly due to the enhanced levels of orgaritsac Nutritional analysis of pineapples grown under or-
such as malic and citric acids in mature ripenedsr ganic and conventional farming system: A careful
(Etienneet al. 2013). perusal of the data pertaining to nutritional asesyof
Titratable acidity (TA): which measures the concen- the pineapple fruit (Table 2) indicates that thHedi
tration of citric acid (principle acid in pineapplead  ence between moisture content in the fruits grown u
no significant differences among the fruits growm u  der two farming systems viz., organic and converatio
der two farming systenp(< 0.05). Total soluble solids was statistically non-significant. Similar findinggth
(TSS) indicates sugar content (sucrose, glucose antespect to moisture content have been reportether o
fructose) and is measured by capacity of solutibns pineapple cultivars. For example (Inyang and Agbo
bend or refract a light beam in proportion to tikm-c ~ 1995) reported that moisture content in ‘Queenticul
centration of soluble solids and the refractiorused  var ranged from 69.0 to 89.5 per cent dependinthen

as a measure of the solution density (Potter aridiHo  ripening period. Dhaet al. (2008) reported that mois-
kiss 1998). Data presented (Table 1) indicate tfvat ture content in the ‘Giant Kew' cultivar ranged rito
Total soluble solid (TSS) ranged from 12.59 to 35.4 81.21 to 84.36 percent.

and 12.43 to 15.11 in 2013 and 2014 respectively inSugar content is a crucial factor for determinihg t
fruit samples grown under organic farming. Thetfui quality and sensory acceptability of fruits and eteg
grown under conventional farming recorded a TSS inbles. Data for the Total soluble sugar contentha t
the range of 10.7 to 13.88 in 2013 and 10.14 t871.3. mature fruit samples grown under the organic and co
in the year 2014. The TSS recorded in fruits grownventional farming clearly indicates that the organi
under organic farming condition was significantly farming system had a positive impact on the taigbhs
higher as compared to the fruits grown under convencontent as compared to the conventional farming sys
tional farming system. Total soluble solid (TSS) is tem but the increase was statistically non-sigaift¢p
used as an indicator of fruit maturity and quaétyd < 0.05) (Table 2). The range of total soluble sugar ob-
for pineapple it ranged between 11.5 — 18¥ix in tained in this study conforms with the findingshéka
findings reported by (Marrero and Kader, 2006).-Ear et al. (2005) who have reported that total soluble sugar
lier studies conducted by Spironetibal. (2004) indi- in ‘Kew' variety of pineapple ranges from 6.49 to
cate that increasing the levels of nitrogen whish i 12.74 per cent.

used as fertiliser leads to decrease in the Brlweva The reducing sugars are very much instrumental in
and reduces sugar content of the juice. This mahde determining the overall taste and flavour of theepip-
reason for lower TSS values in the fruit samplesvgr ~ ple and most other fruits and vegetables. The iaduc
under conventional farming system. sugars commonly found in pineapple are glucose and
Sweetness Index (Sl) is calculated as the ratithef fructose. The data concerned with the impact of or-
total soluble solids content (°Brix) to titratatdeidity ganic and conventional farming systems on reducing
(%) whereas astringency Index (Al) is estimatethas  sugar content suggests that reducing sugar coirtent
ratio of titratable acidity (%) to soluble solidentent  organically farmed pineapple ranged from 4.32 &i4.
(°Brix). The flavour and quality of food are notreo  percent in 2013 and 4.12 to 4.94 percent in 20t4. |
tributed by sugar or acid content alone but thera-  comparison, the conventionally produced pineapples
tion between them. Hence, sugar-acid ratio is com-had reducing sugar in the range of 4.09 to 4.3%kest
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and 4.01 to 4.52 per cent in 2013 and 2014 respecehemical nature of this intense yellow reagentnida
tively. The difference between the reducing sugar-c  fined, it is suggested to contain heteropolyphospho
tent in the pineapple grown under organic farming tungstates-molybdates and can be reduced by many
system was significantly higher in 2013 but had-non compounds either phenolics or non-phenolics such as
significant differences were observed in 2014. iEarl vitamin C via electron-transfer mechanism (Huang an
studies suggest that lowering nitrogen availability Prior 2005). The data related to the total phenmbic-
leads to about 5-17% increase in soluble sugarobnt tent in the pineapple fruits grown under organid an
in tomato (Benardt al. 2009). Carbohydrates compete conventional farming system (Table 3) indicateg tha
with protein synthesis for photosynthates, the pot&l  the total phenolic content in the organically fadme
of photosynthesis. Higher levels of nitrogen leadat  fruits was significantly highefp < 0.05) as compared
higher protein-carbohydrate ratio and, therefordea  to the fruits obtained from conventional farmingssy
cline in carbohydrate content especially the reayici tem. The total phenolic content in the organicaifyg-
sugars (Salunke and Desai 1998). The reducing sugaduced pineapples ranged from 25.65 to 31.17 mg
content found in pineapple fruits in both the famgni GAE/100g FW in 2013 and 26.61 to 31.56 mg
systems in the present investigation are in coeowe  GAE/100g FW in 2014. The fruits produced under the
with the findings of Dhaet al. (2008). conventional farming system had the total phenolic
The Mineral Ash content in organically farmed pipea content in the range of 20.09 to 22.65 mg GAE/100g
ple fruits ranged from 1.10 to 1.45 percent in 2&hd FW in 2013 and 20.76 to 23.16 mg GAE/100g FW in
1.31 to 1.67 per cent in 2014. As compared to acgan 2014. Studies carried out by other researchers have
farming the pineapple fruits grown under converdlon indicated that organically grown kiwifruitA¢tinidia
farming had higher but non-significar £ 0.05) dif- deliciosa) were 15% higher in total phenolics (Amodio
ferences. In these samples, the mineral ash conterdt al. 2007) as compared to conventionally grown kiwi
ranged from 1.16 to 1.91 percent in 2013 and 1012 t fruits, and in organically versus conventionallypwgn
1.71 per cent in 2014. Careful perusal of the gata sweet pepperdapsicum annuum L.), phenolics were
taining to the Vitamin C content in the pineapplgits 20-25% higher depending on the degree of ripening
(Table 3) indicates that the vitamin C contenthie t (Amor del 2007). Caris-Veyrat al. (2004) found that
organically farmed pineapple ranged from 21.19 totomatoes grown organically had higher phenolicaon
24.56 mg/100g FW in 2013 and 23.19 to 24.53fresh weight basis, but when the data were expdesse
mg/100mg FW in 2014. In comparison to the pineap-on a dry weight basis, no differences in individplaé-

ple fruits grown under conventional farming system, nolic levels were detectable. Thus, the higher tnoés
the vitamin ¢ content was significantly higher et  content of conventionally grown food likely provile
fruits obtained from organic farming. In the stuioly not only greater weight, that is, higher yieldsfiage)
Kongsuwanret al. (2009), vitamin C content was 188.8 but also the possibility of nutrient dilution reiat to

and 64..g/g in ‘Phulae’ and ‘Nanglae’ pineapple cul- drier organically grown crops. Zhaa al. (2006) in
tivars respectively. Another study also reportedt th their review of organic versus conventional product
vitamin C content in ‘Gold’ pineapple ranged fro@63  enhancement of antioxidants, phenolics, and other
-333ug/g (Montero-Calderomet al. 2010). Higher vita-  phytochemicals stated that “evidence seems to favou
min C content (28% higher on average) in organic enhancement by organic production systems”.
vegetables as well as higher dry matter conten¥s(23 Sensory evaluation of pineapples grown under
higher) despite the lower yield (24% lower) hasrbee organic and conventional farming systems. The
reported by earlier studies (Williamg al. 2000). results pertaining to sensory properties of pin&app
Kumpulainen. (2001) reported that concentration of (Table 4) show that pineapples grown under organic
vitamin C was either equal (about 50% of the ste)die farming were preferred more in terms of appearance,
or higher (also about 50% of the studies) in organi flavour, aroma, texture and overall acceptability i
potatoes. One mechanism suggested for reduced viteboth the years of the investigation. One of thesjtbs

min C content in conventionally produced produats a reasons for better acceptability of the organically
compared to those grown under organic farmingas th grown pineapple fruits may be higher sweetnessxinde
increasing availability of plant available nitrogém of these fruits recorded in both the years of eixpen-
conventional farming reduces the accumulation of de tation which contributes greatly to the flavour and
fense-related secondary metabolites and vitamin CQtaste of fruits. Since sweetness index is a rataéen
(Brandtet al., 2011). the titratable acidity and total soluble solidsniay be
The total phenolics content assay in the fruit demfs concluded that interaction between these two parame
a measure of the bioactive compound present in pineters have a role in determining the flavour of fifuéts.
apples as affected by the two different farming- sys Similar reasoning to explain the impact of sweetnes
tems. These assays are electron transfer basegsassandex on flavour has been advocated by Potter and
using Folin-Ciocalteu’s phenol reagent to meashes t Hotchkiss (1998) and Sadler and Murphy (2010). Ear-
reducing capacity of sample. Although the exact lier studies reported by Weibef al. (2000) and Reg-
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anold et al. (2001) suggests that organic apples had Food Chem, 52 (20): 6170-6177.

significantly firmer flesh that conventionally grow Caris-Veyrat, C., Amiot, M.J., Tyssandier, V., Grdigsé®.,
apples. They also found organic apples had better Buret, M., Mikolajczak, M., Guilland, J.C., Bouteloup-
taste. They also found the ratio of soluble solids ~ Demange, C.and Borel, P. (1995). Influence of organi
(sugar) content to acidity (tartness), an indigatas versus conventional agricultural practices on thi#oai-

b f highest i it frui dant micronutrient content of tomatoes and derived
sweetness, to be most often highest in organit frui puree; consequences on antioxidant plasma status in

humansJ. Agric Food Chem, 52: 6503-6509.

Conclusion Darnhofer, |., Lindenthal, T., Bartel-Kratochvil, Rnd Zol-
The results of the study conclude that traditignall litsch, W. (2010). Conventionalisation of organéerh-
grown pineapples without any chemical inputs had ing practices: from structural criteria towardsassess-

ment based on organic principles. A Reviégron for
Sus Dev, 30(1): 67-81.

Deka, B.C., Saikia, J. and Sharma, S. (2005). Stdimddion
of maturity indices of “Kew” pineappléicta Hortic, 3,

significantly higher bioactive components and senso
attributes as compared to the pine apples grown con
ventionally. It may also be concluded that pineappl

production under the conventional fertilizer basgs- 682 2215-2220.

tem was higher as compared to the organic farmin@nar, M., Rahman, S.M. and Sayem, S.M. (2008). Nigtur

systems as deduced from the fruit weight. and Postharvest Study of Pineapple with quality and
shelf life under red soilnt J Sustain Crop Prod, 3(2):
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