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Nutritional Value of Cottonseeds and It's Derived Products :
. Physical Fractionations and Proximate Composition

A. Mujahid, M. Abdullah*, A. R. Barque and A. H. Gilani
Department of Animal Nutrition, University of Agriculture, Faisalabad, Pakistan

ABSTRACT : The study was conducted to determine physicochemical parameters in various physical fractions (linter, hull,
kernel, oil and meal) of cottonseed of different varieties (MNH 147, CIM 240, NIAB 78, FH 87, CIM 109, MNH 93, FH
682, GOHAR 87, SLS 1 and B 557). Average components of linter, hull, and kemel in different varieties of cotton were
12.21, 28.24 and 70.42%, respectively. Average percentage of meal and oil was 48.97 and 22.09% in seed, and 69.28 and
30.72% in kernel, respectively. Maximum percentage of meal was recovered from variety CIM 240 and lowest in variety
CIM 109. Statistical analysls revealed variety differences (p<0.05) in seed and it’s components. Average contents of crude
protein, crude fiber and ash was 22.31, 17.74 and 4.27% in seed, 2.85, 56.50 and 2.61% in hull; 32.62, 3.45 and 4.01% in
kernel; 47.15, 5.00 and 5.78% in meal, respectively. Average contents of Ca, p, Mg, K, Na and Cl were 0.09, 0.22, 0.26,
0.65, 0.009 and 0.035% in seed; 0.12, 0.07, 0.09, 0.51, 0.020 and 0.034% in hull and 0.16, 0.59, 0.32, 1.01, 0.03 and
0.07% in meal of different varieties of cotton, respectively. Fe, Zn, Cu and Mn were 141.35, 24,55, 186.50 and 27.12
mg/kg in seed; 158.48, 2.06, 74.60, and 22,17 mgikg in hulls; and 167.62, 2030, 185.83 and 20.67 mg/kg in meal,
respectively. Significant varietal differences were observed in proximate composition and mineral contents of cottonseeds and
derived products. Cottonseeds and their products of varieties FH 87, CIM 109 and MNH 93 showed higher nutrient density
while lower was observed in varieties CIM 240, SLS I and FH 682. (Asian-Aus. J. Anim. Sci. 2000. Vol 13, No. 3 :

Memon et al., 1962).
CS is one of the best sources of mast essential
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INTRODUCTION
Cotton is one of the high prioity crop for

Pakistan second only to wheat in acreage (Anonymous,
1984) Tt not only provides fiber for domestic textile
industry and export (Anonymous, 1996a) but also
accounts for about 60% of the vegetable oil
(Anonymous, 1990) and about 90% of the high protein
cakes and meals. This makes it by far the most
important domestic oilseed (Anonymous, 1984; Khan
and Mian, 1986).

Pakistan is one of the principal producers of cotton
in the world. Cotton crop is grown on 3,149 thousand
hectares with an annual yield of 15965 metric ton

(Anonymous, 1997). Cottonseed meal (CSM) is a
by-product left after extraction of oil from the
cottonseed (CS). From each ton of CS crushed

approximately 421.83 to 43545 kg CSM is available
aftcr removal of oil, hulls and linter (Morrison, 1957,
Aliener, 1980; Almashouley and Khan, 1990).
Percentage of linter varies with different varieties
(Thomas and Gerdes, 1945; Majid and Khan, 1963;
Sitaram et al., 1988) and by pressing methods (Bailey,
1948). Cottonseed oil is of great commercial
importance and its percentage differs in different
varicties, localities and under different environmental
conditions (Hancock, 1942 Pope and Ware, 1945,
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aminc acids, phosphatides like lecithin, lipase, phytase
(Olcott and Fountains, 1941) and protein (Almashouley
and Khan, 1990). CSM has fairly high protein and
fiber contents depending on processing ethod
(Anonymous, 1996). There are considerable variations
in fat, fiber and protein quality of CSM and thus
significant differences in energy contents can be
expected. The CSM has been suggested as an
attractive protein source for animal feeds (Kuiken,
1952) and has potential as a protein source for human
and other animals (Martinez, 1977). Chemical
composition of CS varies with variety, locality and

environmental conditions (Bailey, 1948; Majid and
Khan, 1963; Wahab, 1960).
Cottonseed meal (CSM) is a rich source of

phosphorus, containing about 1.0% or more. Mineral
constituents of the cottonseed (CS) are known to vary
with variety and location of growth. Different
conditions of growth and soil fertility causes
considerable variation in mineral contents Malik and
Khan (1964) reported different mineral content of four
cotton varieties. Wahab (1960) reported great variation
in mineral contents of CS collected from different
localities. The information about proximate composition
and mineral constituents of different varieties of
cottonseed and it’s derived products is scanty in the
country. In view of local availability and adequate
nutrients there is a need to explore the proximate and
mineral contents of different available varieties of
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cottonseed and it's derived products.
MATERIALS AND METHODS

Certified cottonseeds of different varieties (MNH
(47, CIM 240, NIAB 78, FH 87, CIM 109, MNH 93.
FH 682, GOHAR 87, SLS I and B 557)
recommended for cultivation in different areas of
Punjab for the year 1996, were collected from
Directorate of Cotton (Research), Ayub Agriculture
Rescarch  Institute, Faisalabad.  Various  physical
fractions of cottonseed were separated and subjected to
analysis for proximate and mineral (Ca, Mg, P, Na, Cl
and K) constituents (ACAC, 1990). Ether extract was
determined following AQAC (1990). Fe, Zn, Cu and
Mn  were analyzed |using atomic  absorption
spectrophotometer (Varian Model AA-n75). The data
on cach parameter were subjected to statistical analysis
using analysis of valiance technique according to
completely randomized design (Steel and Torrie, 1980).
The variation associated with vareties was determined.
Duncan’s multiple range test (Duncan, 1935) was
applied to compare the means, with probability level
of 0.05.

Tabie 1. Physical fractions as percentage of the seed
of different varieties of cotton

Variety Linter Hull#* Kemel*

MNH 147 13.74£0.31° 295710.23° 69.27%0.15°
CIM 240 12.532023° 2255+0.17 76.73+0.13°
NIAB 78 1524£0.10" 27.47£020° 70.53+0.12°*
FH 87 16,58 £0.07° 2640+024° 72.15£0.20%
CIM 109 15.57%0.02° 3341+0.08° 6543+0.16
MNH 93 9.15+0.16 24.48%0.19" 74.30+0.24°
FH 682 11.58+0.15° 32.60%0.31° 66.07+0.52
GOHAR 87  4.50+0.20" 2838+0.30° 70.27+0.18%
SLS 1 15.55£0.10" 30.12+029° 67.15+1.93
B 557 7.6910.07 2644+030° 72.30+0.30°
Mean-tSEM 1221+049 2824+043 7042+049

Same letters on means in a column show non-significant
ditferences.
* Hull and kemel of delinted seeds.

RESULTS AND DISCUSSION

Physical fraction

Average weight of linter as percentage of
undelinted sced of different varieties of cotton was
12.21. Variable amount of linter was obtained from
undelinted seed of different varieties highest being in
the case of variety FH 87 (16.58%) and lowest in the
casc of variety GOHAR 87 (4.50%). The statistical
analysis of the data showed wvaretal differences
(p<0.01) in linter percentages.
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Thomas and Gerdes (1945) also  observed
differences between varieties with regard to linter

percentage and reported that it ranged between 11.0 to
17.8% Similar values were reported by Bailey (1948)
for linter percentage in moisture free fuzzy cottonseed
obtained from commercial processing (12.71%) and
acid delinted (14.4%).

Majid and Khan (1963) reported linter percentage
of 12 varieties of cottonseed to range between 4.0 to
14.4%. Average weight of hull and kemel as
percentage of delinted seed in different varieties of
cotton were 28.24 and 70.42%, respectively. Variable
amount of hull was obtained from seed of different
varieties of cotton, highest being in case of CIM 109
(33.41%) and lowest in case of CIM 240 (22.55%).
The statistical analysis of the data showed significant
(p<0.01) varetal differences, Seeds of CIM 109
variety had significantly higher contents than all other
varieties, Next in descending order were the hull
contents in varieties FH 682, SLS | and MNH 147,
the difference in the later two being non-significant.
The differences in hull content between NIAB 78 and
GOHAR 87; B 557 and FH 87 were also
non-significant. Significantly lowest amount of hulls
were recovered from seeds of variety CIM 240.

After removal of hulls conversely highest amount
of kernel was observed in variety CIM 240 (76.73%)
and the lowest in case of CIM 109 (65.43%). The
statistical analysis of the data revealed significant
(p<0.01) varetal differences.

Average percentage of seed and kemel meal in
different varieties of cotton was 3897 and 69.28%,
respectively. Variable amounts of meal were obtained
from seeds of different varieties of cotton highest
being in CIM 240 (54.17%) and lowest in CIM 109

(42.61%). The meal percentage from seed ranged
40.63-54.75% in  cottonseed varieties.  Statistical
analysis of the data showed varietal differences

(p<0.01). Comparison of means revealed higher values
in CIM 240 and B 557 while no differences among B
557, NIAB 78, MNH 93 and GOHAR 87 and among
GOHAR, 87, MNH 147, SLS I and FH 87. Means of
FH 682 and CIM 109 were lower than all other
variciies. :

Meals obtained from kemels of cotton showed
considerable varation highest being in the case of
NIAB 78 (72.17%) and lowest in the case of FH 682
(64.68%). The meal percentage from kemel ranged
between 61.50-73.96% i CS varieties under study.
The statistical analysis of the data showed varietal
differences (p<0.01). Comparison of means revealed
higher value in NIAB 78 and no differences among
means of B 557, GOHAR 87, SLS 1, MNH 147 and
CIM 240, MNH 93, FH 87 and CIM 109 and among
FH 87, CIM 109 and FH 682.

The meal percentage of seed of different varieties
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of cotton was higher than the value (35.65-44.35%)
rcported by Bailey (1948) and that (42.18-43.55%)
reported by Morrison (1957). The difference was due
to different processing method. Both of these workers
reported values for meals obtained by the screw press
expeller while the meal in present study has been
obtained by solvent extraction method.

Proximate composition

Proximate composition of seed of different varieties
of cotton is presented in table 2. Average CP content
of sceds of cotton was 22.31%. CP contents were
highest in FH 87 and lowest in FH 682. The
statistical analysis of the data showed significant
(p<0.05) varietal differences.

Zakirov et al. (1982) showed considerable variation
in CP contents of CS of different varieties. Majid and
Khan (1963) and Almashouley and Khan (1990)
reported lower protein content of cottonseed. Pandey
and Thejappa (1976) reported much higher crude
protein content. Similar was the case of Nigerian
commercial cottonseeds (lkurior and Fetuga, 1987) and
Zhcmian variety (Yu et al., 1990). The variation may
be attributed to variety and location.

Avcrage CF content of seeds of different cotton
varieties was 17.74%. CF was highest in the case of
NIAB 78 and lowest in case of MNH 93. The
variation in CF content of cottonseeds have been
attributed to environmental conditions in addition to
that of varieties (Pope and Ware, 1945; Wahab, 1960).
Average crude ash (CA) contents of seeds of different
cotton varicties were 4.27%, Ash contents were highest
in casc of SLS 1 and lowest in case of CIM 240,

Average content of EE in different vareties of CS
was 22.09%. Variable amount of EE was obtained
from secd of different varieties, highest being in FH
87 (24.42%) and lowest in NIAB 78 (20.06%)
Statistical analysis of the data revealed significant
(p<0.5) varieia]l differences.

EE contents in CS vary with variety, season,
locality and ecological factors (Pope and Ware, 1945;
Thomas and Gerdes, 1945; Memon et al, 1962).
There was no correlation between oil content and fiber
quality (Dani, 1991). Rakhimov (1980) reported
differences in EE of CS and atiributed to varety and
fertilization, Ikurior and FetuBa (1987) showed higher
oil content in three Nigerian commercial CS varieties
than composite cottonseed from three location. Khan
and Mian (1989) reported that seed oil content of
MNH 93 and NIAB 78 showed marked effect as
compared to B 557 for location and season. Rahim
Yar Khan gave best oil content irrespective of variety.
The oil contents of varieties B 557, MNH 93 and
NIAB 78 from different locations ranged between
22.33-22.55, 19.40-21.24 and 17.39-18.99%, respectively.
The values for variety B 557 were higher and those
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of MNH 93 and NIAB 78 were lower than those of
present study. The variation may be attributed to
location and season. Almashouley and Khan (1990}
reported that oil content in lintered and delintered seed
ranged between 13.2-21.7 and 14.54-24.15% respectively,
in commercial processing plams,' which was little
lower than the findings of the present study The
differences might be due to efficient oil extraction in
the present study than that of commercial processes.
Yu et al. (1990) reported 33.75% seed oil content in
low gossypol cultivar Zhemian 9, which was
sufficiently higher than the findings of present study.
The variation was due to varietal differences.

The proximate contents of hulls of seeds of
different varieties of cotton are presented in table 2.
Average contents of CP, CF and CA in hulls of
different varieties of CS were 2.83, 56.50, and 2.6%,
respectively. Variable contents of CP, CF, and CA
were observed in hulls of different varieties of CS$
highest in the case of FH 87 (3.47%), NIAB 78
(64.82%), and CIM 240 (2.87%) and lowest in the
case of FH 682 (226%), MNH 93 (46,11%) and
MNH 93 (2.23%), respectively The CP, CF and CA
contents ranged between 1.31-4.87, 41.1-69.16, and
1.44-3.86%, respectively, in hull of CS varieties under
study. Statistical analysis of the data revealed varietal
differences in CP (p<0.05)} and CF (p<0.01} but no
differences in CA.

Average of CP, CF and CA contents in kemels of
CS of different varieties were 32.62, 3.45, and 4.01%,
respectively. Variable contents of CP, CF and CA
were observed in kemnels of CS of different varieties,
highest in the case of FH 87 (37.13%), NIAB 78
(5.88%) and B 557 (5.23%) and lowest in the case of
FH 682 (27.15%), B 557 (261%) and FH 682
(3.37%), respectively The CP, CF and CA contents
ranged between 23.54-41.13, 1.36-7.78, and 2.27-6.87%,
respectively, in kernel of CS. Statistical analysis of the
data showed varietal differences (p<0.05).

Average EE content of kernel in different vareties
of CS was 30.72%. Variable amount of oil was
obtained from different cottonseed varieties highest in
case of FH 682 (35.32%) and lowest in the case of
NIAB 78 (27.83%). Comparison of means revealed no
differences between FH 682, CIM 109 and FH 87;
CIM 109, FH 87 and MNH 93; B 557 and NIAB 78
and between CIM 240, MNH 147, SLS 1 GOHAR 87
and B 557.

Akdemir et al. (1986} reported higher oil contents
of CS. The values obtained in the present study were
lower than reported values (Sattarov and Mikrani,
1986; Pulatov and Gubanova, 1986). This might be
due to different vareties, localities, seasons {Hancock,
1942; Khan and Mian, 1989), cultivar (Dani, 1989) or
ecological factors (Memon et al, 1962; Malik and
Khan, 1964; Rakhimov, 1980).



Table 2. Proximate composition (%) of seed and derived products of different cotton varieties (on dry matter
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basis)
Varicty CP CF EE CA
MNH 147 Seed 23,10+ 1.45% 19.54 £0.65° 20.71 +0.69% 485+£0.17°
Hull 3.07+0.17% 58.91+1.11° - 275025
Kernel 32.93+0.75° 420+0.22° 29,23+ 1,02%¢ 406=0.11°
Meal 46.54 +1.06™ 5.93+0.32" 1.164:0.17™ 5.73%0.15
CIM 240 Seed 19.66 +0.64"™ 14.96+0.32% 22.80+0.41" 3.94+0.32°
Hull 2.52+0.25%4 57.14+481™ - 2.87+0.18
Kermnel 30.87 +0.81™ 27.79+0.36" 29.40 + (.44 361027
Meal 4373+1.15° 3.95+0.50° 1.70+ 0,43 5.11+0.37
NIAB 78 Seed 19.78 +0.93* 22.12+0.92° 20.06+0.19° 4.18*0.15"
Hull 2.57+0.17"¢ 64.82 +2.08" - 2.70+0.19
Kemel 31.82+1.72° 5.88+0.52° 27.83+028° 4,14%0.22°
Meal 44.10+2.38° 8.14+0.72" 1.02+001° 5.73+0.31
FH 87 Seed 28.57+0.67° 16.89 +0.97 24.42 +0.30° 403+0.15°
Hull 3.47+0.44" 63.64 +0.92* - 267+0.27
Kemel 37.13+1.07" 3.36+0.20°° 33.27+0.51™ 3.75+0.44°
Meal 55.65* 1.60° 5.03+£0.30™* 1.85+0.26" 5.63%0.66
CIM 109 Seed 26.16 +0.88*" 16.98 +0.93% 23.29+0.63" 4.20 £0.09™
Hull 3.25+0.36 1 46.77+£1.23° - 2.62+0.35
Kemnel 34,76 £0.94° 3.44+0.22% 34,88 % 1.05° 3.60+0.25°
Meal 5337+4.15° 5.28 +0.33% 2.07 +0.30° 5.54+0.38
MNH 93 Seed 25,40+ (.44 13.03+0.65° 23.97 +0.43" 4.20+0.15%
Hull 3.17+0.20" 46.11 +2.47° - 2.23+021
Kernel 3452+ 128" 2.65+0.40° 31.55+0.45% 4.13+0.51°
Meal 5043+ 187 3.87+0.58% 1.72+0.18"% 6.03+0.74
FH 682 Seed 18.19+0.31' 19.66+1.13" 23.79+0.43" 403+0.13°
Hull 2.26+0.22¢ 55.12+1.16™ - 2.46+0.19
Kemel 27.15+0.80° 3.11+027¢ 35.32+1.79" 3.37+0.14°
Meal 4197+ 1.24° 4,81 +0.42%%* 2.11%0.13 521%0.22
GOHAR 87 Seed 21.96+0.58" 16.53£0.97° 20.64 +0.67° 4.25+0.09""
Hull 2.99 +0.33°% 55.63 +2.04™ - 2.47+0.13
Kernel 33.13+£2.34% 282+027 28.64 +0.88 4.29+0.39°
Meal 46.43%327% 3.95+0.38°* 1.00£0.25° 6.02+0.54
SLS I Seed 1875+ 1.26' 18.63£0.72% 20.54+1.41% 487+0.28°
Hull 234+022% 5242+ 1.34° - 261%0.15
Kemel 30.71%1.26% 3.84+0.38" 29.12+2.12% 3.90+£021°
Meal 4333177 5.42+0.53" 1.14+£0.10% 5.51+0.30
B 557 Seed 21.56 +0.80% 19.01 £0.70% 20.64 +0.54™ 4.18+0.36"
Hull 289+0.16" 64.45+1.31° - 2.69+0.13
Kemel 33,17 £1.94® 2.61+0.23° 27.94+ 0,90 5.23+0.36°
Meal 46,03 +2.69™ 3.62+0:32° 1.01+£0.12° 7.26+0.30
Mean Seed 22.31+0.50 17.74 % 0.40 22.09%0.37 4.27+0.07
Hull 2.85+0.09 56.50%1.00 - 2.610.07
Kernel 32.62+0.53 345+0.15 30.72+0.58 401+0.11
Meal 47.15+0.80 5.00+0.21 1.48+0.10 5.78+0.15

Different superscripts on mean values of a proximate component within seed, hull, kemnel or meal show significant
differences.

Avcrage contents of CP, CF, EE and CA in meal
of different varneties of CS were 47.15, 5.00, 1.48,
and 5.78%, respectively. Variable contents of CP, CF,
EE and CA was observed in meal of different verities

of CS, highest in case of FH 87 (55.65%), NIAB 78
(8.14%), FH 682 (2.11%) and B 557 (7.26%) and
lowest in case of FH 682 (41.97%), B 557 (3.62%),
GOHAR 87 (1.00%) and CIM 240 (5.11%), respec-
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tively. The CP, CF, EE and CA contents ranged
between 36.32-61.64, 10.82-24.81, 0.53-2.56 and 3.41-
9.53%, respectively, in meal of cottonseed varieties
under study. Statistical analysis of the data showed
varictal differences (p<0.01) in CP, CF and EE while
no differences in CA content.

Mineral composition

Average percentage of macrominerals in seed of
different varieties of cotton is presented in table 3.
Average contents of Ca, P, Mg, K, Na and Cl in seed
of different varieties of cotton were 0.090, 0.216,
0.258, 0.652, 0.0089 and 0.035%, respectively.
Variable contents of Ca, P, Mg, K, Na and Cl were
observed in seed of different cotton varieties, highest
in case of FH 87 (0.128%), FH 87 (0.405%), FH 87
(0.322%), CIM 240 and FH 87 (0.783%), SLS I and
B 557 (0.01%) and GOHAR 87 (0.047%),
respectively. The Ca, P, Mg, K, Na, and C] ranged
between 0.032-0.176, 0.062-0.436, 0.115-0.413, 0.400-
0.900, 0.0070-0.0111, and 0.007!-0.0710%, respectively
in seed. The statistical analysis of the data revealed
varietal differences (p<0.01) in Ca, P, Mg and K
whilc no differences in Na and Cl.

Guthrie et al. (1944) reported higher values for Ca
025%), P (1.27%), Mg (055%), X (1.17%), Na
(0.20%) and Cl (0.05%) in CS than those of the
present study. Malik and Khan (1964) reported
considcrable  varietal differences in  macromineral
contents of CS, Their values for Ca (0.212-0.452%), P
(0.154-1.412%) and upper range (1.269%) of K were
higher while the lower level (0.287%) of K was less
than the findings of present study. ITkurior and Fetuga
(1987) rcported higher value (1.21%) of P than that of
present study. Similarly higher values were reported by
NRC (1984). The contradiction between reported and
studied values might be due to varieties (Pandey and
Thejappa, 1976), location (Tkurior and Fetuga, 1987) or
cnvironmental  conditions (Pope and Ware 1945,
Wahab, 1960).

Average contents of Fe, Zn, Cu and Mn in seed
of different varieties of cotton were 141.35, 24.55,
186.50 and 27,12 mg/kg, respectively (table 4).
Variable contents of Fe, Zn Cu and Mn were
obscrved in seed of different cotton varieties, highest
in case of SLS I (157.17 mg/kg), NIAB 78 (27.50
mg/kg) NIAB 78 (236.67 mglkg) and GOHAR 87
(41.33 mg/kg) and lowest in case of MNH 147
(122.83 mg/kg), FH 682 (23.50 mg/kg), GOHAR 87
(156,67 mglkg) and MNH 147 (22.17 mg/kg),
respectively. The Fe, Zn, Cu and Mn ranged between
108-183, 16-32, 110-300, and 19-52 mg/kg, respectively,
in seed of cotton varieties under study. Statistical
analysis revealed varictal differences (p<0.01) in Fe
and Mn while no differences in Zn and Cu. The iron
contents of present study were higher than those
reported by NRC (1984) while sufficiently lower than
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those reported by Guthrie et al. (1944).

Average contents of Ca, P, Mg, K, Na and Cl in
hull were 0.1246, 0.0703, 0.9070, 0.5050, 0.0196 and
0.0343%, respectively. Variable contents of Ca, P, Mg,
K, Na and Cl were observed in hull, highest in case
of MNH 147 (0.2967%), FH 87 (0.079%), FH 87
(0.1168%), NIAB 78 and FH 682 (0.5500%), SLS I
and B 557 (0.0200%), and NIAB 78 and GOHAR 87
(0.0426%), and lowest in case of FH 682 (0.0960%),
B 557 (0.0633%), GOHAR 87 (0.0592%), CIM 109
(0.4500%), FH 87 (0.0189%) and SLS I (0.0267%),
respectively. The Ca, P, Mg, K, Na and C! ranged
between 0.0320-0.1760, 0.0208-0.1247, 0.0283, 0.4000-
0600, 0.0177-0.0218 and 0.0072-0.0710%, respectively,
in seed hull of cotton varieties under study. Statistical
analysis of data revealed no varetal differences. The
Ca, Na, and Cl contents observed in the study were
in agrecment while K, Mg and P were sufficiently
lower than the values reported by Guthrie et al
(1944) and NRC (1984).

Average contents of Fe, Zn, Cu and Mn in hull
were 158.48, 2.06, 74.60 and 22.17 mg/kg, respectively.
Variable contents of Fe, Zn, Cu and Mn were found
in hull, highest in case of MNH 93 (171.50 mg/kg),
NIAB 78 (2.25 mg/kg), NIAB 78 (94.67 mg/kg), and
GOHAR 87 (139.00 mg/kg), CIM 240 (1.92 mg/kg),
GOHAR 87 (62.67 mg/kg) and FH 87 (18.67 mg/kg),
respectively. The Fe, Zn, Cu and Mn ranged between
127-204, 1.40-2.80, 44-120 and 12-37 mglkg,
respectively, in hull of CS varieties under study.
Statistical analysis revealed varietal differences (p<0.01)
in Fe and Mn while no differences in Zn and Cu.
Guihrie et al. (1944) reported sufficiently higher values
for Fe (300 mg/kg), Zn (20 mg/kg), and Mn (140
mg/kg) while the lower value for Cu (14 mg/kg) than
the findings of present study. The reported values of
NRC (1984) for Fe and Cu were lower while for Zn
and Mn were higher than those of present study.

Average contents of Ca, P, Mg, K and Cl in
kernel were 0.1075, 04056, 0.2243, 0.7567, and
0.0465%, respectively. Variable contents of Ca, P, Mg,
K and Cl were observed in kernel, highest in case of
FH 87 (0.1360%), FH 87 (0.5957%), MNH 147
(0.2560%), GOHAR 87 (09167%) and MNH 147
(0.0556%), and lowest in case of FH 682 (0.1227%),
FH 682 (0.2078%), CIM 240 (0.1888%), MNH 147
(0.4550%) and CIM 109 (0.308%), respectively. The
Ca, P, Mg, K and Cl ranged between 0.0640-0.1039,

0.0960-0.3936, 0.4000-1.0000 and 0.0071-0.0923%,
respectively, in seed kernel of cotton varieties.
Statistical analysis of the data revealed varietal

differences (p<0.05) in Ca, P and K while no
differences in Mg and Cl contents. Guthrie et al.
(1944) reported higher values for P (1.73%), Mg
(0.78%), K (1.14%) and Cl (0.5%) while the value for
Ca (0.16%) was lower than the findings of present
study. '
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Avcrage contents of macrominerals in meal of
different cottonseed varieties are presented in table 3.
Average contents of Ca, P, Mg, K, Na and Cl in
meal were 0.1557, 0.5876, 0.3246, 1.1017, 0.0267 and
0.0671%, respectively. Variable contents of Ca, P, Mg,
K, Na and Cl were observed in meal, highest in case
of FH 87 (0.2038%). FH 87 (0.8928%), CIM 109
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(0.3858%), FH 87 (1.3500%), B 557 (0.0283%) and
FH 87 (0.0834%), and lowest in case of NIAB 78§
(0.1293%), FH 682 (0.3213%), CIM 240 (0.2675%),
MNH 147 (0.6500%), MNH 147 (0.0259%) and CIM
109 (0.0472%), respectively. The Ca, P, Mg K, Na
and Cl ranged between 0.0887-0.2877, 0.1606-1.3506,
0.1484-0.5462, 0.6000-1.5000, 0.0214-0.0297 and 0.0109-

Table 3. Macromineral contents (%) in seed and derived products of different cotton varieties

Variety Calcium Phosphorus Magnesium Potassinm Sodium Chloride
MNH 147 Seed 0.107* 0.194° 0299 0.750" 0.0091 0.033
Hull 0.2967 0.0658 0.0880 0.5333 0.0199 0.0355
Kemel 0.1067"* 0.4953" 0.2560 0.4500° - 0.0556
Meal 0.1507" 0.6998° 0.3617 0.6500° 0.0259 0.0786
CIM 240  Seed 0.069°* 0.156%° 0.227™ 0.783° 0.0088 0.033
Hull 0.0987 0.0727 0.1008 0.4833 0.0196 0.0296
Kemel 0.0987°% 0.2736™ 0.1888 0.8000% - 0.0343
Meal 0.1398° 0.3876 0.2675 1.1333% 0.0270 0.0486
NIAB 78 Seed 0.075%* 0.177° 0.222% 0.750° 0.0087 0.032
Hull 0.0960 0.0658 0.0944 0.5500 0.0192 0.0426
Kernel 0.0933%% 0.2736™ 0.2000 0.6670° - 0.0355
Meal 0.1293¢ 0.3791 0.2771 0.9167° 0.0276 0.0492
FH 87 Seed 0.128* 0.405° 0.322* 0.783" 0.0090 0.028
Hull 0.1253 0.0796 0.1168 0.5333 0.0189 0.0343
Kemnel 0.1360° 0.5957° -0.2544 0.8833*" . 0.0556
Meal 0.2038" 0.8928" 0.3813 1.3500* 0.0267 0.0834
CIM 109 Seed 0.112* 0.312° 0.302*" 0.600° 0.0088 0.043
Hull 0.1227 0.0762 0.1136 0.4500 0.0196 0.0331
Kemel 0.1227" 0.5161° 0.2512 0.8667° . 0.0308
Meal 0.1884"™ 0.7925% 0.3858 1.3167" 0.0272 0.0472
MNH 93  Seed 0.099" 0.291° 0.286™ 0.800° . 0.0086 0.031
Hull 0.1093 0.0658 0.0880 0.4833 0.0199 0.0331
Kernel 0.1173%¢ 0.5437* 0.2528 0.9000*° - 0.0556
Meat 0.1714"* 0.7944%® 0.3693 1.33%° 0.0266 0.0813
FH 682  Seed 0.059° 0.114° 0.283"% 0.583™ 0.0086 0.038
Hull 0.0960 0.0693 . 0.0736 0.5500 0.0193 0.0320
Kernel 0.0907° 0.2078° 0.1920 0.8333% - 0.0426
Meal 0.1402° 0.3213° 0.2968 1.2667% 0.0267 0.0659
Gohar 87 Sced 0.096™°% 0.180° 0.206° 0.550™¢ 0.0092 0.047
Hull 0.1067 0.0693 0.0592 0.4667 0.0194 0.0426
Kemel 0.1067°"% 0.5022*° 0.2384 09167 g 0.0462
Meal 0.1495™ 0.7038™ 0.3341 0.2833" 0.0268 0.0647
SLS | Seed 0.063% 0.132° 0.213° 0.467° 0.0100 0.028
Hul} 0.1000 0.0700 0.0850 0.5167 0.0200 0.0267
Kemel 0.0967% 0.2800" 0.1900 0.7333% - 00533
Meal 0.1367° 0.3950™ 0.2683 1,0500% 0.0267 0.075
B 557 Seed 0.095°% 0.197° 0.215° 0.450° 0.0100 0.038
Hull 0.0983 0.0633 0.0933 0.4833 0.0200 0.0350 .
Kemel 0.1083°%% 0.3683" 0.2167 0.5167° - 0.0550
Meal 0.1483" 0.5083%¢ 0.3033 0.7167 0.0283 0.0783
Mean Seed 0.090 0.216 0.258 0.652 0.0089 0.035
Hull 0.1246 0.0703 0.0907 0.5050 0.0196 0.0343
Kemel 0.1075 0.4056 0.2243 0.7567 . 0.0465
Meal 0.1557 0.5876 0.3246 1.1017 0.0267 0.0671

Different superscript on mean values of a particular mineral within seed, huli, kernel or meal show significant differences.
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0.1383%, rcspectively, in meal of CS varieties under
study. Statistical analysis of the data showed varietal
diffecrences (p<0.0l1) in Ca, P and K while no
differences in Mg, Na and Cl. Guthrie et al. (1944)
reported significantly higher values in cottonseed meal
for Ca (0.43%), P (2.88%), Mg (095%) and K
(1.77%). Similarly higher values of Ca, P, Mg, K and
Na, and lower value for Cl -were reported by NRC
(1994), while the value (Guthrie et al., 1944) for Na
(0.29%) was in agreement with that of present study.
The condtradiction in the findings of previous and
present study might be due to different varieties
(Pandey and Thajappa, 1976), location (Ikurlor and
Fetuga, 1987), and environmental conditions (Pope and
Ware, 1945, Wahab, 1960).

Average contents of microminerals in meals of
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different varieties of cottonseed are presented in table
4. Average contents of Fe, Zn, Cu and Mn in meal
were 167.62, 2030, 18583 and 2067 mgkg,
respectively. Variable contents of Fe, Zn, Cu and Mn
were observed in meal, highest in case of B 557
(195.67 mg/kg), FH 682 (21.67 mg/kg) B 557 (198.33
mg/kg) and NIAB 78 (22.67 mg/kg), and lowest in
case of CIM 240 (140 mg/kg), CIM 240 (19 mg/kg),
CIM 240 (173.33 mg/kg) and FH 87 (18.83 mg/kg),
respectively. The Fe, Zn, Cu and Mn ranged between
135-210, 14-25, 130-240 and 14-27 mg/kg, respectively
in meal of cottonseed vareties under study which
were in agreement with the findings of Guthrie et al.
(1944). Statistical analysis of the data revealed varietal
differences (p<0.01) in iron content while no
differences in Zn, Cu and Mn contents. The values of

Tabte 4. Micromineral contents (mg/kg) in seed and it’s derived products of different cotton varieties (on dry

matter basis)

Variety Iron Zinc Copper Manganese
MNH 147 Seed 122.83° 25.83 185.00 22.17°
Hull 139.00° 2.05 74.00 20.33%
Meal 158.50° 20.00 178.33 21.00
CIM 240 Seed 127.17°° 23,67 195.00 33.83°
Hull 145.00% 1.92 78.00 20.67%
Meal 140.001° 19.00 173.33 19.50
NIAB 78 Seed 131.50° 27.50 236.67 25.17°
Hull 149.33%¢ 225 94,67 25.50%
Meal 174.67° 20.83 195.00 22.67
FH 87 Seed 136,337 23.67 168.33 23.50°
Hull 155.33¢bd 1.95 6733 18.67°
_ Meal 172.00° '19.50 180.00 18.83
CIM 109 Seed 144.00™ 24.00 200.00 26.33°
Hull 159.67°> 2.12 80.00 2333
Meal 159.33° 19.67 180.00 21.67
MNH 93 Seed 155.33* 24.50 205.00 26.83°
Huil 171.50° 222 82.00 20.33%¢
Meal 160.33° 2033 185.00 21.83
FH 682 Seed 143.33" 23.50 171.67 23.50°
Hull 163.17® 1.97 68.67 19.67°
Meal 168.00™ 21.67 196.67 20.33
Gohar 87 Seed 152.00" 23.67 156..67 41.33°
Hull 170.83° 2.00 62.67 33.33°
Meal 188.67° 20.83 188.33 20.17
SLS 1 Seed 157.17" 25.17 171.67 24.67°
Hull 169.17 2.03 68.67 20.17%
Meal 159.00° 20.17 188.33 21.00
B 557 Seed 143.83* 24.00 175.00 23.83°
Hull 161,83 2.12 70.00 19.67¢
Meal 195.67° 21.00 198.33 19.67
Mean Seed 141.35 24.55 186.50 27.12
Hull 158.48 2.06 74.60 22.17
Meal 167.62 20.30 185.83 20.67

Different superscript on mean values of a particular mineral within seed, hull, kenel or meal show significant differences.
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NRC (1994) for Fe and Cu were lower while for Zn
and Mn were higher than the findings of present
study.
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