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‘ESTIMATE OF BOTANICAL INGREDIENTS IN RESPIRABLE COTTON DUST. MGREY, P.R.,
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Research on the etiology of byssinosis has been confounded by the uncertain :
identity of botanical ingredients present in respirable (<10 pm) cotton dust. 1In.
this study estimates were made of botanical ingredients present in respirable ‘
dust associated with the following raw cotton grades: good middling (GM), strict'
middling, middling (M), strict low middling (SLM), low middling (LM), strict

good ordinary, and good ordinary. 11 botanical trash materials >50 um were
removed from replicate samples of raw cotton grades and identifiled as leaflike
(bract, leaf, and weed leaf), seed (seedcoat and seedmeat), bark, exo-mesocarp,
endocarp, or stem (petiole and wood) components. The average % weight content

of each botanical material was determined on a per bale (217.7 kg) basis. For ‘
exsmple, a SLM bale would contain 1.87 kg leaflike, 2.18 kg seed, 0.17 kg N
cudocarp, 0.11 kg exo-mesccarp, 0.48 kg bark, and 0.39 kg stem trash materials,
The amount of leaflike trash ranged from 87 g per bale for GM cotton to over

4 kg in the LM grade. All raw cottons irrespective of grade contained at least ‘
1 kg of seed trash, The friability of each trash component was determined by (A)
roller milling botanical material with an initial size >500 ym, (B) sifting the
pulverized remains on a 10 ym mesh screen, and (C) recovering particulate that :
was <10 pm. The % weight of each milled plant material converted into respirable |
particulate was: wood=29%, bract=28Y%, exo-mesocarp=19%, petiole=16%, bark=12%,

. leaf hlade=5.6%, nightshade weed=2,5%, eadocarp=2.4%, and seedcoat=0.3%. Lint, -
linters, and seedmeat were not converted in measurable amounts to a size <10 um, !
An estimate was made of the composition of respirable dust that would be ,
generated 1f all botanical trash in a bale was milled. It was assumed that the .
proportion of bract:leaf:weeds in leaflike trash was 58:22:20, the ratio of
seedcoat to seedmeat in seed trash was 95:1, and the ratio of wood to petiole in
stem trash was 37:63 (AIBAJ 37, 409, 1976). For the M, SLM, and LM grades the
following % composition of botanical ingredients (<10 uym) was predicted:
leaflike=64-67, stem=12-18, bark=5-13, exo-mesocarp=4-9, seed=0.5-3.0, and
endocarp=0.5-1.5, Thus, leaflike dust (largely bract) was most concentrated

in respirable particulate. Stem, bark, and exo-mesocarp made smaller but
significant contributions to <10 pm dust, while the contribution of seed and
endocarp was minimal. - Although the.relative % composition of each botanical
ingredient in <10 um particulate did not vary greatly between the M, SLM, and

LM grades, the total amount of botanical dust was predicted to vary with grade.

For example, M raw cotton was estimated to generate only about 1/5 the botanical
dust expected for the LM grade. Work supported by Cotton Incorporated and by ;
NIOSH Grant No-5-RO1-OH00667-02. o
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INTRODUCTORY SUMMARY

‘Thé objective of thvi‘s stxudy‘ was to d‘ctermine th‘e specifié_bothnical
1ngredients present in respirable raw cotton dust,

‘Signlficant differences in content of gross 1eaf11ke (bxact—containingf1 
trash were found between’ several grade divisions of raw cottons. For
example, higher grades of raw cottom (strict low middling = SLM) cﬁnﬁaingd
less leaflike trash than lower grade'cottons (low middling = LM). _Thé _ .
potentiél for productlon of flne particulate from botanical Lrash materials
plus lint And linters was determ‘ned in the laboratory by an abr351ve
'milling test. Bract and wocd fragments were the most friable of all

pleat materials found in raw cottons whereas seed meat, 1inﬁ,vlinter§ and seed

coat were the least friable. Respirablé (<10 ym) raw cotfon dusts

associated wiLh Lhe proccssing of middling, SLM and IM raw cottons were .

predicted to contain the following % weight LompObltion of specificb‘u
vegetable ingredients: leaflike = 70-72%, stem = 13—18%, bark = 3-8%,
exocarp-mesocarp = 3-8%, endocarp = 1-2% and seed = 0.5-2%. Rract iS,*i 

the most abundant component in respirable ravw cotton dust.
Botanically What is Raw Cotton Dust?

P, R. MOREY
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: INTRODUCTION
'One of the most difflcult problems associated with cotton dust reseafch:
bas been the absence of agreemeut on the nature of the etiological agents(s)
in~respirable particulate that causes acute symptoms of byssinosis-in
susceptible textile workers. The biologically active substance(s) appears
to be localized in‘bract fragments wﬁich‘are‘a component of the gross
trash in raw cottons Processed by the cotton yarn manufacturer.(l;z) a
However the actual aﬂount of brace fragmeﬁts in respirable cotﬁon dust. in
early steps of cotton yarn processing operations is unknown.
Pharmacological, chemotacticyantigenic and microbial agénts prosent
in or on raw cotton dust are all claimed to be byssinosis causative's.(3 6)
Disagreement on etiology is not surprising in view of the nonanalyfieal
descriptions that have been applied to cotton euef.v This material hae beeh

"... present in the air during the handling

defined by OSHA as particulate
or processing of cotton, which may contain a mixture of many substances .
incleding ground up plant matter, fiber, bacteria, fungi, soil, pesticides,
non-cotton plant matter and other contaminants which may have aceemulated |
with the cotton during the growing, harvesting and subsequent processing

or storage periods.  Any dust present during the handling andvbrocesSing

of eoe£0n through the weaving or knitting of fabrics, and dusf presenﬁ

in other operations or manufacturing processes using new or waste cotton
fibers or cotton fiber by-products from textile mills are considered

cotton dust" (p.~27395 in reference 7). Because. the toxic agent in this
complex heterogeneous dust is unidentified and since there is no precise
analytical method to measure rlsk of by551n051s (act Vlty of the dust), voHA;

has set perm1551ble exp05ure limits for cotton dust exposure in terms of

‘the mass of dust collmcteﬂ by the vertical elutriator cotton dust sampler or’




(7

v'xeqpivalent sampling method. """ .

“'The objective*of this.study was to estimate hﬁe‘plént‘paft compééitibn‘“
(eg.} % bract, %'seed,'etc.) of‘féspirable raw cotton dust‘and tﬁu$‘tof
spééiéy a stan&ard reference material for continuing invcstigatioﬁévén
byssind;is etiology.

Raw cottons in the United States are classed for both staple éqd‘
'grade by ‘the U. S. Department. of Agriﬁulture—Agriculturé Market%ﬁgi
‘Service (USDA-AMS), Cotton Division under the: authority of the Smitg—

(8)

Doxey Act. One of the major factors involved in determining grade is

the amount_éf'botanical trash seen by the classer in rdwlcotton sampleé. ’
Raw cotﬁons éf‘the‘white cqlor group are visually assigﬁed by‘the.classef
to one of 7 grade divisions (eg., from the beét to the poorest és fqllows:
- good middling = GM, strid¢t middling = SM, middling = M, strict low
middling' SLM; low middling = LM, strict good ordinary = SGO and good
‘ordinéry' GO). primarily on the amount of botanical trash entrained in
the réw cﬁttonsiint. In order to estimate the botanical ingredients in
rawvcotton dust, it was necessary to determine bqth the 7 weight coﬁ;ent
of each_grqgs botanical trash compomnent (eg., bract, sged, etg.} in the
7 faw‘cotton.grade divisions and the capacity of each type 6f ﬁ1an§

trash material to produce respifable (<10 pm) particulate during an
abrasive milling process‘simulating early steps in faw‘cgtton pfocessing

operations. .




i»mERIALs ‘AND‘ METHODS

1Trash analysis of .raw cottoms . Bbtanical‘crash analyses werevcarriéd‘”
‘ ou£ on ‘a total of 71 raw cottons includlng the fo]lowxng number of
samples from each grade leiSlOn. 3 GO (allvfrom south west portion of
.cotton belt), 10 SM (7 from south west, 2 from far wevaand 1 flomisguth
central), 13 M (10 from south west; 3 from sduth’central), 19 SLM (9
from south west, 9 from south central and 1 from south east)}ili M (9>.
ffom south west, S‘from south éentral, 2 from south east and lvfrom faf
west), 6 SGO (3 from south east, 2 from south west and 1'ffom south
central) and 3 GO (2 from south west and 1 from south renﬁra1) ‘These
‘raw cottons which had been classed by the USDA—AMS Cotton Divisilon were
from the 1974-1577 crop years.

A subsample of 0.9 to 3 g was made by removing 10 randomly seleéfedtf“
piucks'of lint plus‘entrained fdreign matter from each SOrQQO g raw
vpotton sample. All nonfibfoug particles >50 ﬁm diameteffwerevrgmoved

from each subsample manually with needles and forceps. Each nonfibrous

fragment was then examined (stereomicroscope) and sorted into one of the
, followlng categories: (A) leaflike trash consisting of fragmenfs of-

cotton leaf blades, cotton bract, vein material, weed leaves and grass

strands. ' (B) Seed trash including seed coat and seed meat‘(embryo);
fragments. (C) endocarp, the innermost 1ayer of the capsule (p&ricatp)'”'

‘'wall. (D) exocarp-mesocarpy the outer 2 layers of the capsule wall

(E) bark consist ng of sinuous, fibrous, longltudinally orlenred part1c4es
that are derived .from the outer portion of cotton and weed stems. - {F)
stem trash consisting of wood (stem devoid of bark), petiole‘fragmentsT;.ﬁ
and large‘ve*n devoid of lamina componengs. (G) miscellanébuélfrasﬁ

includlng unldenclfied botanical trash >50 um clametcr and all nonbotanlcal

components such“as metal, rock, paper and bale covering fragments. The.
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% trash ‘component content in raw cotton samples was-expressed as the
weight of the trash component removed divided by the original weight of

“the éample (lint pius all trash materials).

Plant ﬁatgrial uged in friability tests. Lint samples (1977 érbp)."
Qere‘obtained from SM and SLM rav cottons frombthe south central or‘
soﬁth west poftiops of the.cottonbbelg. First cuc linters (1976 crop)
waere obtained from the far west, south west, south'cantral and soch
east portions of the cotton belt. Bark, wood, endocarp and exocarp-

‘mésocarp were removed from stem and capsule trash collected‘duringiéeégt
cotton cleaning of Acala 1517 ih NM in 1974, Leéf blade and petiblé
were ¢ollected iu‘November 1976 from abscised Coker 4348 leaves whiéh‘
fell to the ground after the first frost in Lubboeck, TX. Bract.was hénd,:
picked in November 1977 from a large number of cultivars one to 10 days
before harvest in Lubbock, TX. Silverleaf nightshade (SLN) leaf waé

removed from cocton fields in Lubbock, TX in November 1976. Seed coat

and seed meat from the 1977 crop were obtained from an oil mill processing
TX High Plains cottonseed.

Abrasive roller milling. 1In each roller mill test approximately

1.0 g of plant material in the size range between 500 and 999 um (no
upper size limit however, for lint, linters and bark) was used. Pribr
to milling, all particies-<500 um diameter were removed from each plaﬁt
material by extensive sifting‘on,a SOU uﬁ mesh screen in an ATM Sonic
Sifter. The friability of‘different plant materials was‘détermined‘by
abrasive roller milling with lO.porcelaip cylinders in a porcelain jar
for én arbitréry 5 hr period at a speed of 70 RPM. Porcelain éyiindéré
ﬁere‘13imm in diameter, 12 mm in length and weighed about 5 g. ihe
jars, cylinders and gfam iots‘of plant material wgre desicéated.for'at

least 24 hours immediately prior to miilihg._
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.'Fracﬁiohation of milled.plaht;materiéls. xPlént ﬁaferial wés‘removed
‘;from jarS éﬁd sifted in a Sonic Sifter (relative humidity‘50—65Z)‘
‘ﬁﬁrbﬁgh“én”arbiéféfily,seleéted set of sctééps with mesh openingsmbf

250,'75 and‘30 um. farticle size classes >250 um, 75-249 um; 3Q~74vpm
' éﬁd‘§30>umvwere weighed and the Z recpve;y was calculated. ‘Méterial‘
tﬁalances,fof liht'ﬁhd linters‘were nedrly 100% or 1002. For other plant
‘jpérts,‘materiai balances were from 70-95%. Notwithstaﬁding extensive
- ‘attempts at removal, plﬁnt ma;erial of all sizes was ;etained:ih the
mesh of screens and-also along the sides of porcelain jars. A 100%
‘material balanbe was calculated for each plant material aésuming that
the Z lost was distributed in each ofi4 size fractions,as a fuhct{oh‘bf
the weight recovered in eatch of the 4 fractions.

In ordér to determine the size of particles passing through ;ﬁe

30 ym mesh screen,a 10-50 mg subsample of the <30 um material ffbm eaéh.‘
roller mill test was processed on a 10 um mesh screen in the Seonic
Sifter. The % Weigﬁt remaining on ‘the 10 um screen (1029 um size

range) and the % passing through the screen (<10 um) were recovered;
Material balances ranged from 60-907.H A 100% material balance was
célculated by distributing the %‘lost into the 10;29 and <10 um fractions
as a function of the actual weight recovered in each fraction. Three or.

4 roller mill tests were carried cut for each type of plant material.




RESULTS AND DISCUSSION
The % weight content of leafllke, seed, endocarp, ex Jcarp—mesocatp; bark
and stem trash was determlned for raw cotton samples from eaoh of the. 7
grade div1sions (Table I) Slgnlflcant dlfferences in content of leafllke
trash were found between several grade divisions. “For‘example, SM taw‘ﬂ
cotton contalned significantly less leaflike traeh ‘han: SLM cotton. Ran_;
cottons from the 3 poorest grade dlv151ons (LM, SGO and GO) all contained -
significantly more leaflike trash than SLM cotton. Because of the.
highly variable amount of seed trash in separate cotton samples within
‘eachvg:aae dinision, significant differences in the COntent of this:l\
botanical comnonent between grade divisions were absent (Table I)., Raw
cottons ftom the LM, S$GO and GO grade.divisions tended to,haye greatet
amounts of stem and bark trash than cottons from the bet.ter gradcs
%

(Table I).

A standardvmethod used by the yarn'manufacturer to estimate the}l
waste content of raw cotton is based on tbe use of the Shirley Analyzet

9)

Instrument.( The Shirley nonlint content was determined for the raw

cottons in Table I to see if this simple test was preoictive of amount
of botanical trash entrained in the lint. In genetal,ﬁcottonsrﬁrom
poorer grade diﬁisions contained signiflcantly higher Shitley nonlint
contcnts than better grade cottons (Table I). For all Taw cottons
examined in Table I, correlation coefficients betwecn Shirley nonlint
~content and the content of the 6 botanical trash categories taken
eeparately were bighly significant (Px<0.0l). Unfortunately, thefl

. " :
coefficients of determination (r”) between Shirley nonlint content. and

eéach 'of the 6 botanical trash categories was <0 .‘2 (eg., r- = 0.40 for




leaflike trash and Shirley nonlint contents). This indicated that.
variébility in Shirléy nonlinﬁ content was not highly érédictive éé
lyafiéﬁion‘iﬁ‘amount of specific bo;anical‘entities such ésAleafliké

trash entrained in raw cottons. Manual scparation of botanicai‘trash‘
mafefials‘from lint and identification of-the‘fofmer by stereomicroébdpyv
Jféméins as”fﬁe.only accurate‘quanﬁitati§¢ procedure availablewfor:v
determining the céntent of‘specific kinds of‘végetable trash (eg.,
'laaflike trash) in raw cotton. - | |

The potgntial fo; the production of fine particulate from botaniéal
trash‘materials plus that of lint and linters was de£¢rmined by‘ab;asiﬁe
roller milling.  For this pﬁrpose it was assumed that (A) leaflike trash
was Coﬁposed‘of bract, leaf.and weed leaves, (B) seed traéh‘consistéd of:
séed coat and seed meat components and (C) stem trash contained wéod and
petiole materials.

Lint, linters and seed meat were broken ub during aSrasiVe milling
ouly ‘in small amouﬁts‘to a size <250 pm and noﬁq of these‘plant materialsﬂ
were converted in measurable amounts into <10 uﬁ partitulate (Table II).
Seed coat haterial, while not readily broken apart, did produce a'small -
émbﬁnt (<0.4%) of pérﬁiculate <10 ym diameter. SLN leaf:(a fepfeééntati;e:‘
weed), co;ton leaf blade and endocarp vere ground Qp iutov;lO‘pm pafticulaté
in»am0unts ranging between 1 aud‘SZ‘(Table II). Bark, éxocarp~mesocﬁr§,v |
petiocle and especially wood and bract fragments were the most friable af
'éll bo;énical materials found in cotton (Table II): After abrasiVe;

roller milling <10% of each of these materilals remained in the size

”51355 5250 pm. ApproximatelyZSOZfof the bract and wood had been ground

up into <10 um particulate. It was concluded that bark,:exocatp—mésocarp,




petiole and especially bract and wood.fragmewts in raw cottons likely

;make substantlally greater contributlons to dust generation than would

_otherwise be lndicatcd by theii relative wcight .among. thc gross boLanlcal‘ -

. _ ‘ trash materials found in raw'cottous.

Estimatlonq (Table III) were made‘othhe relative composition;df_
botanica] irgrediﬂnts likely to be present in ’10 ym size cotton dust' f
,absuming that all’ botdnical materlals in raw.cottons were subjected to"

abra51ve roller milling as had been done for plant materlals in lable

II. In making these estimates it was further assumed that the aroportion‘ﬂ?

of bract to leai“to weed leaves in 1eaf11ke trash was 58 22.20 the

ratio of seed coat to seed meat in seed trash was 99:1 and the ratio of

wood to petiole in stem trash was 37:63 (Table I1 in reference 2) ln

estimating the botanical ingredients in <10 um particulate associated

the content.of

'

with for example, the processing of SLM raw cotton,

leaflike trash (0.85%, Table 1) was partitioned in.a 53:22:20 manuer

between bract, leaf and weed leaves, respectively. The absolute amount

of respirable bract, leaf and weed dusts generated during réﬁ cotton:
processing was estimated by multiplying the amounts of gross bract, leaf -
and weed leaf by the capacity of ecach of these plant parts to produce

<10 um particulate in roller mill tests (Table II) In like manner the

absolute . contributlons of seed coat, seed meat, petiole, wood, endocarp,

exocarp-mesocarp and bark to cotton dust formation was calculated based

‘on the: amount of each material in raw cottons (Table 1) and the‘capacity‘
of each plant‘part to be ground up into <10 um particulate (Table II)
It was prcdlcted (Table 1II) that 60 72% of - the welght of raw:

S -
. ; a

cottpn‘dusts wa s leaflike and the majorlty (>907 because bract compriseO'




'7ﬁ58210fh1eaflike trash@ond‘is the most‘friablevploﬁt part)‘of'this,uas.j"’
vbrﬁct'pafticuiate. Seed dustﬂShould'éccount'for ooly dtvery'smali“

_dfractlon of raw cotton dust especially for the poorer grade dlvisiouso.
v:(Table III) Yor the M SLM and LM raw cottons which are most commonly
used in cotton yarn manufacturlng, the fo]]ow1ng / comp051tion of botanlcvl
‘1ngredients is predicted:  leaflike =»70—724, stem =~13—18%, bark =,3—
j8£, exocarp—mesocalp 3-6%, endocarp = 1—2%-dﬁd seed =n0.5722 (Tdblodi
.III) These estimations on rclatiue Z weight compositiou of botandcal
'1ngredlents in <10 ym sizn raw ootton dusts did not Lake into considerdtion

(10)

conttibutions made by soil particles whlch may be con31derable and

no ssible contributions from the micronization of the smnll amounts of
: ; .

unidentified (miscellaneous components, Table I) forelgn material also
entrained in raw cottons.

A number of assumptions are inherent in estimating the vegetable

ingredients in respirable raw cotton dust. First, there is the assumption

that-the laboratory milling of plant trash materlals in porcelain jars‘,'

. is realistic in terms of forces applied to the same trash components in .

COtton‘processing operations such as carding. Ho@éver,,thelroller‘milt
test is at: present the only procedure that has been successfully used Lob
study the way in which plont parts are ground up: 1nto fine partlculate.(ll)
Secondly, with the exception of -lint and llnterb, olant materlals used
:1n roller mill tests were collected from sources otherAthan the cotton
bale (eg., leaf was obtained from the ground afcer frost inducod defolidt;onj:
Thus, with the éxceptions noted, -plant materials.utilized in roller ﬁiil“.
. tests were simiiar but not totally indéntical to the botanical trashu»
fragmehts.found in raw cottons. Auother assumptiontinherEnt iu-these

estimates is that bract does comprise 58% cf the weight ‘of all the gross:




‘li;gaflikg trash manpallybréhoyed from raw cotton samples.” The 58%;

'figufe,;ﬁhile_being the best available‘in’the literature,gz)‘was'ﬁﬁkéﬁ

’L’ffom:WQrk Whereinvhistological techniques were used fd_idantify:somEWHat»

(2)

1argér (840~2000 pm. size range) gross trash fragments. The actual

content of bract is leaflike trash in the 50-840 pm size range méy .

differ from the 58% found in larger leaflike trash:ffagmehﬁé.

Cotton dﬁSt.generated in the rdw cotton processing industry :is

primarily a vegetable particulate of heterogéneous composition.

(2,3,12) § ¢ (D (2,12) o (2,13)

(2,15)

Bract (2’14)

capsule, seed fragments

and weeds have all been ob;erved as gross contaminants of raW"g;
co;ton, and can be assumed to make some contribution to the generaﬁioﬁ
-of Tespirable particulate when raw cotton is processed by the yarn
'manufaéturer. This study estimates for the firsf time the relative

amounts of botanical ingredients in respirable raw cotton dusts (Table

III).' Leaflike material (largely bract) is the most abundant botanical

component in cotton dust (Table III) and aerosolized extracts of bract
cause symptoms of byssinosis similar to those elicited by cotton mill

dust.(l’l6) While evidence suggests ‘that the byssinosis causative(s)

(L) (1,17

and in seed trash, the

does not ;eside in the capsﬁle wall
bidactivi;y of stem and bark components is unknown. Since bafk and stem‘
dusts are estimated to. account for up to 25% of the weight of raw cotgéh
dusté (Table III) it is important for long term strategy on solutions Qf
the cotton dust problem to determine if bract alone, or bract together
with other plant part dusts carries or contains the agéut(s) whiéh‘gives
rise to acg;e byséinotic responsaes. |

The esﬁimafion of exact botanical ingredients in respiréble réw

cotton dust has significance in terms of future experimental studies on.




5 physiological and patho-—physmlogieal mechan Lami'assocmted wi, th Lhe :

_"development of byssinosis. No two 1aborator1es have up to the present

'k:"t‘ime us ed identical vegetable matenal as the e.ource of- the tonc agent
(byss’tnosmr causatlwe) in in vivo and in y_;_t_r_g bloas.,wa‘ys on disease 2
_‘_mechanlsms. Mlxtures of “dry bract and lc_af fragments,‘(18)‘7'aerqsol1zed
extracts of bracts, (1.3) ’md a wide and variab]e range ‘oE cotfon mill
dusts and trash materlals (3,18,19) have all been used in vstuc.lies, on
' dlr“ase mechanisms. It is no wonder that t:here,is so much dﬁi,sagr,e‘ement
rvon etioiogy of this rdther well studied re splraLory dlsease. This study
,‘provides an estimate (Table III) for preparatlon of a standard reference
at‘eriai for furtherv investigations concerned with the aclute and c‘nronie
effects of ‘raw cotton dust. .
Given the aSSumption that leaflike trash is the major ca1r1e1 of
the agent which causes acute symptoms of byssinosis, Table I pro,vi‘desb :m
estimate of potential toxicity of yaw cottons as cla551fled by the USDA-—
AMS. ‘Thes‘i Sb! raw cotton contains only about 24% as: much leafllke trash
as SLM cotton (’lable I). There is evidence that the acute symptom‘s-‘ of
byssinosis are much reduced when a better gxade dlvlelon of raw COLtOﬂ :
is processed.(zo)‘v The change in FEV, for a carefully qelected test
panel was -2.9% and ~8.5% when SM and SLM raw cottons, respectively were
ﬁrocessed (Table 11 in re‘férence 20).  Subjective symptoms'of byssinosis
'wera also reduced when the SM cotton was utilized. ‘ThevUSDA—AMS c]‘.assingv;

system. for raw cotton when used with reference to the amount of 1e“f,flike:

trash in vafious.grade divisions (Table I) may provide a rough predz rblon

of potential toxiecity before raw cotton is processed by the yarn manufacturer. :
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';<TABLEﬁi

‘Gtoss-Bbtanicél Traéh in Raw Cotton Gfade,Div151ons*

.:"‘AEGi’ade g . o . % s ER 4 . % Exocarp— - ‘ ’ . ‘ e %Shirley

Division Leaflike . Seed Endocarp** Mesocarp** . . Nonlint

oM - ;: ;6PQ5a‘ | ’f“o.aea. o 0 . [ 1.29a

™ 0.20a . 0.83a , | 5 ‘ 1.84a
0.40ab ~ 0.92a © 0.04  0.07a 2.85ab
0.85b 1.0la .08 0.18a . 3.56bc
2;oéc‘ -~ 1.29a 0.25 0.47b 5.64c

1.83¢ 1.62a : 0.18 0.58b 5.40¢

G - L9 1.71a 0.14 0.47ab 5.74c

*Méans_iniany vertical. column féllowed by the same letter are not different at the 0.05 level of

‘significén¢eac;oréing‘;o>Duncan's Multiple Range Test.

*% : : ) o ,
Nhegtgnalyzed‘sePatately, endocarp, exocarp-mesocarp and miscellaneous trash categories
:sﬁowédjaﬁ abéeﬁce df,significaﬁt differences by grade divisions according‘to analysis of

: va:iaﬁce.~xTheféfore”£he Duncan's meéhé éeparation test could not app;opriately be applied

to these trash materials.




TABLE IT

‘Friability of Trash Compoﬁents and Fiber

% Weight by Size Class after Abrasive Roller Milling
250-500 um 30—249:um 10-29 um

Seed meat o 99.45. 0.55

Lint - - 98.39%
Linter 97.53a

Seed coat 88.40

“‘“‘leaf 16.70

Leaf blade - 14.78

" Endocarp 20.47

Bark’ _ 4.792

Exocarp-mesocarp 4.94
Leaf petiole 6.72
Wood . | ©0.53

Bract _ ! , 1.73

 aNo upﬁér'limit'on size.
bTwelve mg of 11nt fragments passed- through the 30 ym - mesh screen durlng one of the

runs; None of these lint fragments passed through a 10 um mesh screen. Lint fragments

: passed through the 30 m mesh sareen in such snall amcunts in 3 of che 4 runs Lhac separatlon




Coﬁtinﬂatipﬁ:onTablgfII:fOQﬁﬁotes

snto 10-29 wm and <10 "wm size classes could mot be carried out. This accounted for the remaining = °

0 05% of the material balance.-

“ ssed through the 30 um mesh screen in such small amounts during all & Tuns that

Lintér fragméntsbpa

separétidn into 10-29 uﬁ and <10 um siZE~clasées could not be carried out. This aCCOUntédvfor the
;emaining 0.34% of the material balaﬁce.
dDuring*? of thelh ruﬁS—sufficient amounts of seed coat material passed ﬁhrough the 30 um mesh

‘sqréen so that segregation iﬁto the 10—29vum and <10 um size classes was possible. However, during
the other 2 runs 6nly small amounts of seed coat material passed through thé 30 pm mesh screen and

further-fractionation could not be carried out. This accounted for the remaining 0.17%Z of the

material balance.




TABLE IIT .
Estimate of Botanical Ingredients Present

in <lOium Raw'Cotton Dusts

'fRaw Co:ton-" r
A L ‘ L ‘ Exocarp-
Grade Division Leaflike - Endocarp Mesocarb

. . . .*' . . : .
oM - 68.43 : : 0

59.72 2.00

70.39 1.76

71.47 - 0.92 1.43
70.52 0.52 1.79
67.30 0.65 0.55

G ' 67.66 .  0.64 0.37

6.45
2.80
3.20

10.06

%A1l numbers are 7% weight botanical ingredients estimated to be present in each raw

cotton dust by grade division.




