v »

L

S ~ - - T T
IST 17. 19688 . NATURE. VOL. 219. AUGUST 17, 1968 723
. fﬂl‘ examnple, ‘ vand o 183-00 per cont gradionta can bo comparad with  approximatoly 63 m high m centeal Lomwlon; Maidstono:
nx ribosomes | e narrow boand of polysomoes with’ p-ga‘ucumidm a large town in Kont in south-oast England; Sheffiold :
Iy nuclootides; i ,etivity on 13-30 por cont gradionts from K. coli homo- rainwator was colloctod in tho contro of Shoflinld, a large
‘or;  different, 1. The broad hypro-labelied polysome profile from  industrial town in tho Midlands; Wellmbournn: a small
acr systomas.s, fibroblnsts acems inconsistont with a polysomeo with a  rural town in Warwickshire in the Midlanda.
ovor inferri ific numbor of ribosumes, and a definito length of Camborno, Maidstono and Wallosbourne are in agri-

w number of
i2 aynthesia,
sponges under
@ surrounding
WO IeNovaed
1IN A nulrien
ONA SUCAWwp
wentes, whieg
a tibonuclense
aon. Labelled
4 an castimated
t to bd nascent
es which were
8.
rarch for poly.
0. They dis.
sroline in the
Qg for 105 min.
t to treatment
‘ading  concen-
ivcholato. The
collagon.  In.
«{ protein were
v deoxyeholato
v ocoent, and it
itnchod to cach
‘waturo of theso
yo shown that
denatured col-
on chains from
aggregation of
:he number of
mes cannot bo
‘fore the mole-
formed cannot

roso pradients.
y gradients, up
y obtain hypro.
3 h at 40.000¢.
it ive-sixths of
. properties to
Manner ef al.—
clease and col-
. of Martin and
late the & valun
Ty viscous and
rJlem?® (ref. 12).
ve to tempera-
trol accurately
It is thereforo
material. Also,
bottom of the
~ size distribu.
he experiments
»osomes, them-
cayN.

roblasts in the
. to synthesize
‘C-proline in a
tion in a buffer
her magnesium
sy were able to
8 on 16-60 ner
" the high oon-
ite the range of
ut, econsidering
ste of s value
slled polywomal

P

L e m— as

wRNA, making a spocific protein. It scoma more likoly
again that it indicates aggrogation botween polysomos.
Thoe conclusion must bo that it is imposeible to infor
the size of the protoin moloculo boing made from the
scdence at prosont available about polyribosomal aggro-
civs involvod in collngon biosynthosia.
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Organochlorine Pesticides in Rainwater
in the British Isles

PrEvioUs studies of the presence of the persistont organo-
chlorine pesticides in the atmospheric environment of
this country!—* have all indicated the need for more
comprehensive surveys. The first of these studies by
Wheatley and Hardman! was confined to rainwater
collocted in the rural area of Wellesbourne, in Warwick-
shire. Subeequent studies by the Laboratory of the
Uovernment Chemist were concerned with the examination
of rainwater® and air? collected chiefly in the central
London area.. These three studies showed that, in the

sroas concerned, the atmosphoric environment containod —

small amounts of BHC, dieldrin and DDT; rainwater
oollected in these areas contained concéentrations of up to
400 parta/10'* of these compounds and their breakdown
products. The higher levela for DDT found in London
rainwater, compared with that from Wellesbourne, were
attributed to Lopdon air having & higher content of
particulato matter, chiefly carbon icles, for which
DDT hea an ity. Dieldrin probably also shows this
affinity but to a ledser extent. ' :

The work reported here details the results of a more
ocomprehensive study. Rainwater was collected continu-
ously during 12 months at seven widely distributed sites
in the British Isles (Fig. 1). Theee sites were chosen
80 8a 10 present a variety of conditions and looations and
were aa follows: Cambornu: a rural ares outaide the town of
Camborne, about 40 km from Land's End in Cornwall;
Eskdalemuir: a remote mountain area in southern
Bootland about 80 lan south of Edipburgh; Lerwick: a
smel]l town in the Shetland Ialanda north of Sootland;
London: rainwater wes collected on the roof of a building

cultural country; thoro is also a large froit growing indus-
try in tho Maidstono arca. Eskdalomuir and Lorwick are
both romote, sparsoly populatod arcas with some sheep
farming as a local activity.

At those sites, rainwator was usually eollected in all-
glass apparatus with ambor coloured receiving veasels to
roduco phatochemical degradation of the peaticides,  Tn
January, February and March, hownver, the glass receiving
bottles were replaced by opague hard polythene bottles
to provont loss of sample by fracturoe of the vessels causod
by froesing of the contents, .

The total precipitation collooted in cach 3 month period
of & year at the seven sampling stations was analysed.
The samples were extracted with hexane in the collecting
vessels which were subsequently washed out with the same
solvent to ensure that no pesticides were retained in the
vessels. The combined hexane solutions were dried over
anhydrous sodium sulphate and paased through a column
of prepared aslumina (alumina heated at 400° C for 5 h,
oooled and partially de-activated by the addition of 10
por cont of water). The oluates woro then wubjcctil to
thin-lnyor chromatography on silicn gol plates uding
hoxnno as doveloping solvent?. Aroiaa of tho developed
chromatoplaic cormwponding to aroud of concurrontly
dovalapod  standard  pesticido  solutions, worg remnoved
froin tho platos and elutad.  ‘T'hoso (inal oluitos wers thon

-oxmininod by gus-liquid chromatography using coluinns

of silicone GE SE 52 and ‘Apiozon L’ (rof. 4) and oloctron-
capture detection. The identity of tho mors important
of the compounds detected was oonfirmed by chemical
and gas chromatographic techniques. The fractions
containing pp’-DDT and pp’-TDE were hydrolysed to
pp’-DDE and I-chloro-2,2-di-(4-chlorophenyllethylene,
respectively, and these products were estimated gas
chromatographically. Dieldrin was converted to its
brominated derivatives and theee identified on the gas
chromatograph®. Because of the low concentrations of

~\

Fig. 1. Distribation of rainwater colleoting sites ia the British Isles.
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these pesticude compounds e painwater, extrome cnro contoxta.  For exmnple, o reduction han taken - plaee , ;
had to be taken to avoid advontitious contamination at  in the dicldrin content of haman fat in the United King. &
all stages of the analysis.  Blank doterminations wore  dom®; lowor residucs of dicldrin have also boen found i J
carricd out but yiclded no detoctablo residuca. At two  home-produced foodstufTy?, ? N,
of the stationr. London and Wollesbourne, duplicato Another fuctor which may have influrneed the coneen. a
colleetions wore mado for tho first 6 months, at sitea about  tration of DT compounds in London’s atmnsphere i 3
2 m apart. Theeo duplicate samploa wore oxaminod  tho progrossiva roduction in tho atmaspheric poliution ’
acparately but yielded rosulta which diffared only within  of tho motropolis that haa boon taking place i recent ' L
the range of the experimental crror of the doterminations.  yoars. The Warren Spring Luboratory® has shown the | (.
Tho liits of detection were about 2 parts/10'* for pp’-  smoke contont of London air to bee declining at a steady S
DDT and its breakdown products pp’-DDE and pp’-TDE  rato under tho influcnoe of the Clean Air Act. Beeauro DDT L
but about 1 part/10!'? for the other pesticide residues. in the London atmosphero has boen shown to b arsociated
The results. expressed in parta/10'* of the rainwater with the particulate content?, a reduction of this form of l R.
collected. are set out in Table 1. They show tho pesticide  pollution could lend to a corresponding reduction in DDT @
residucs collected in oach quarter and the mean value for contont. :
the whole year for tho individual gites. In addition, small Soveral studics, howover, havo indicated that the
amounts of beta-BHC and heptachlor epoxide werc some- organochlorine posticidos are often transported lnng J
times deteoted but those in no oase exocesded 15 parts/ distancos by winds and ocoan curronts. For example, ]
101, No other organochlorine pesticides were detected although it was noted more than a century ago that dust .
but aldrin. chlordane. endosulfan. endrin and heptachlor seemed to be transported hundreds of miles out to sea from .
would have been detected if present above their levels of Africa’, it has now beon shown that dust and pesticides \
detection, which are similar to those of the other pesti- in trade winds roaching the Barbados had their origin .
cides. Small amounts of polychlorobiphenyl compounds in tho African-European continent somo 5,000 km
were presont in all samnples but were not estimatod. away!®11. The blubber of penguins in the Antarctic has | ’
At all the sampling sites. considersble variation was been found to oontain a range of theso posticides derived e
often shown in the pesticide concentrations for the from their principal food; the krill in tho surrounting "
different periods. This might be attributable, in part at  waters's. 1t is possible, as we have suggoested, that usage
least, to the seasonal variations in total rainfall in these and conditions in individual countrics have some influence "
areas. Nevertheless, the overall picture clearly indicates on the concentrations of these compounds in local atme. |
that at sll the sites. throughout the year, rainwater spherio environments. It would. for example, be interest.
contained alpha-BHC, gamma.BHC. dieldrin, pp’-DDT ing to know whother endrin can be detected in tho rainfall
and its two primary toxic metabolites pp’-DDE and pp’- of those countrios which use this compound extensively.
TDE: the concentrations of the individual compounds Theso local variations, however, could not bo expected to N
were of the order of parta/10' or parta/l10®. make large differcnces on & world-wide scale bhecauss of <
Comparison with the earlier reports!:* indicates that the ability of winds and ocoan currents to distribute these ’ -
the general concentrations at Wellesbourne and in London  compounds, eventually, over wide areas. i T
are now lower than they were. The fall in the dieldrin It seems logical to assume that these organochlorins 5 f:
content may in part be a consequenoce of the abandonment  pesticides now have a world-wide distribution. Certainly b
of the large scale uses of aldrin and dieldrin that wore the present study gives credence to this view by demon. | &
provioualy approved in Britain. The offect of the sub. satrating that they arc prosent throughout the year in £
stantial reduotion in the amount of theee two insecticides  the atmospheric environment over tho whole of the b
used in this country has already been noted in othor United Kingdom. I
t
Tobie 1. ORGANOONLORINE PESTICIDS RBSIDUES IN KAINWATERL OOLLRCTED BETWSEN AUGUST 1966 AND JULY 1967 r
(Parta/10'%) v
Collecting site Period of oolleotion Alpha-BHC Gamma-BHO Dieldsin py’-DDR pp-TDE pp’-DDT ‘ ;
Corp ~Oct. 5 4 20 15 20
Camborne ( odlh .<'\c‘1'5.4.n. l— 2‘50 18 20 &0 130 {
Yeb,-Apr. - 40 0 12 .25 ‘
May—July 5 85 — 40 50 35
(Mean §) (43) (6) (28) (34) (83) 1
Rakdaleinulr Aug.-Oct. toiec 17 ° 18 12 18 ]
Nov.—Jan. —_ 10 1 10 ? 15 N
Feh-Apt. 14 12 10 4 20
May -Tuly 30 ™ —_ 40 12 Tu 3
ran 18) (82) @ = aw «H l
Wraewd Narkawd A AN, rE — 2% 3 Lex to in
Letudn} Noy-Jane 30 20 Hy 3 L3 ) ¢
Feb.-Apr. 12 130 — 15 — 25 .
Mav-July 40 100 — bl -_— »Q
(Mean 24) Q(2mn an 20 ) (44) !
lLondon, WC2 Aug.~Oct. 1R, 21 D6, 83 3.8 32 54 4.3 1. 40 '
Now Jan 5028 > 0 106 110 T 5144
| X D S i R [ 1303 — kv '
May -July i LY 15 23 20 120 '
(Mean 29) (i) (in) (25) (7} (a1}
Maidntone (Kont) Auy.- (hef, 1 14 1 N 7 20
Nov.~Jdau, 17 ) - 11 " 20
Feh.-Apr. 1= i o 4 3 100
May-July . (L] 140 -— 20 EJ] a5
. (Mean 35) (6x) (2 (11) (20) (68)
Bhefiekl (Y oridehire) Aug.-Oct. 0 4 12 15 1 40
Nov.-Jan. ‘ 14 20 7 55 10 50
Fet.~Apr. 10 40 ] 5 — 27 l
May-Juiy 80 110 — 25 30 =0 i
(Mean 34) (55) 0] * (28) as) “9)
Wellesbourne Aug. Oct. 16, 15 12, 18 4.4 3.8 2.3 6, 40°
(Warwickshire) Nov.-Jaw. 18 12 49, 40 12 ') 58 14, 10
Feb.-Apr. [ 44 12 3 : 18
Moy-July [ T0 12 18 3
(Mean 3) 44) (}) @ (8) (18)
Limit of detaction 1 1 1 t 1 ]
¢ Namiple eontained twe insncts, l
) ) |
t
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Sugar Cane Products as Energy
Sources for Pigs

Tus advantages of exploiting sugar cane as a source of

- food for livestock in tropical count.ies have been outlined

by Preston and Hagelberg!. Encouraging results have
slready been reported®.? for up to 80 per cent of molasses
in cattle diets and up to 50 per cent of sugar for broilers.
Here we present data on the use of sugar cane products in
pig feeding.

The subject is not new, for in 1833 Henke* reported
that fattening pigs could officiently use diets in which
molasscs replaced 20 por cent of the coreal. Subsequent
work showod littlo advance, howover, bocause it was
nvarinbly found that more than 30 por cont of molassos
lod to poor gaina uand feod convernion, and to diarrhoea®-*.
Our firat experiments with normal cane molasscs were also
disappointing, but subsequent dovelopments have been
more encouraging. In particular we found that when
high-test molasses rather than ncrmal cane molasses was
used the cereal could be replaced completely without
sgnificant reduction in performance. There was no diar-
rhoea; in fact the dry matter of the faeces was 35-40 per
cent, which is higher than is usually obtainefl with con-
ventional cereal diets. High-test molasses is a heavy cane
syrup from which none of the sugar has been extracted,
but rather partially inverted to prevent crystallization.
It thus differs from normal cane molasses in having a
much lower ash content and approximately two-thirds of
the total sugars in the form of inonosaocharides (see
Table 1).

It seemed to us that the disappointing results obtained
with high levels of normal cane molasses were probably

. 1

Table 1. OCOMPOMTION OF THRE NIGM-TEST AND NORNAL MOLASARS USRD
N EXPERINENT

™S
Itemn High-tost Nornwal cane
molasases molasees
Phosphorus (percentage) 0-05 08
Calclum (percentage) 022 071
Putasslum (peroentage) 0-68 200
sodium (perooutage) 016 (.-
Ash (peroontage) 2-08 551
Nitrugen (perosutage) 017 (]
Moisture (peroentage)- . 239 281
Monosaocharides (pereentage) 4460 170
Burrost (pefrentage) 24-0 340
rH [ 3 ] 64

727

due more to the minoral coulent thun to the inability of
the pigs to uso officiontly lurgo quantitios of rucruso, na
was found in very young pigs by Dollar, Mitcholl and
Portor®. Tho following exporimont was sot up to test this
hypotheuis.

Duroc and Largo Whito pigs initially weighing spproxi-
mately 20 kg wero allocatexd to four treatmonts in random
blocks according to rox nnd broed. Up to 50 kg live weight,
tho diota containod 21-6--25-7 por cent fish moal, 2:30-2-64
per cont saccharnmyccs yonst, (-83-0-87 per cent mnincrals,
and 0-45--0-62 per cont vitamin pre-mix and either (4)
74-7 per cont high-test molasses, (13) 57-2 pur eent narinnl
cano molanses and 17-5 por cont. raw sugar, (C) 36 por cent
normal cano molassos and 36-5 por eent sugar, or (1)) 12-9
por cont normal cane molassea and 57-2 per cent sugar.
(The mixturo of minorals containod 50 por cont CaHPO,,
40 poer cent NaCl, 2 por oont ZnCO,. 2:T por cout FeNQ,.
5H,0, 2:3 por cont MnSOH,0, 1-0 per cont CuSO56H,0,
0-01 por cont CoSOTH,O, 0-01 per cort KI and 1-98 per
cont maizo meal. The vitamin pre-mix contained 1-2
million 1U of vitamin A and 300,000 1U of vitamin D/kg.)
Tho protein content was' 18 por cont in tho dry mattor
(DM). Above 50 kg live weight, the protein contont was
reduced to 15 per cont of DM by omitting some of the fish
moal. The rations were propared daily by mixing the
prescribcid amounts of supploments, molaases and sugar
and diluting with water to approximately 40 per cent dry
matter. Foeding was restrictod in the first 3 wecks. The
pigs were slaughtered at approximately 90 kg live weight.

Live weight gain, feed oonversion and composition of
the carcass for the first five replicates ocompleting the
trial (twenty pigs) are given in Table 2.

Table 2. NEAX VALURS FOR WEIGNT GALX, FEED CUNVERSIUN AND CARCAES
COMPOSITION OF FATTENING PIGE GIVEN MIGH-TEST MOLAKYKS 0K NORMAL
CANE MOLABIBE WITH DIFFKRENT LEVELS OF SUGAR

High- Normal cane nwolasses plus:
1 moise vt e s difforeoo
tem sugar ar noIs
4 b A N
Initial welght in kg 218 20-8 22-8 23-0
Final weight in kg 88-8 88-8 20-6 08
Dlii{ gnin in kg 0-58 0-56 0-54 049 +0-06
Fecd conversion, kg 3-68 400 425 4-00 +0-34
feed of 90 per cont
D.M./kg gain
Composition of carcans®
{pereentape)
Muscie plus luter- 56-2 -4 .0 602 1 1-87
muscilar fat
Uub{..ut.nnmul fat and az0 -H - €04 £ 188
akin
Bone 106 10-4 10- 11-2 077
Average of Hve backfst 3-23 2:80 202 2:97 +0-16

measurements in cm

* Analysis of half carcass less hair, head and fect. Comparable carcass
data for plga fed cersal conosntrates were 58-7 per cent, 31-0 per cent, 11 per
cent and 3-15 per cent, respectively.

All the pigs remained in excelient health and there was
no serious diarrhoea on any of the treatments, although
the faeces were slightly wetter on the normal molasses
diet with the least amount of sugar, particularly in the
early atages. There woro no significant difforences botweon
treatments for any of the measures analysed, although
feed conversion appoarcd to be slightly botter on high-test
molasses. The carcasses on this treatment tended to bho
fatter, which is surprising because feed officioncy and
carcass fatncsa are usually nogatively related. Tho impli-
cation is that digestive efficiency is high on the high-test
molasses diet and this is, in fact, borne out by results of &
concurrent metabolism trial in which the average digesti-
bility of dry matter for eight pigs on the high-tcst molassee
diet- was 93-5+ 1-4. This observation strongly supports
the hypothesis that the diradvantage for pigs of normal
cane molassce lics in ita high mineral contont. Diluting
cane molasses with highly digestible non-minoral-contain-
ing ingredienta, such as sugar, effectively overoomes this
limitation and allows both a greater usage of molasses
and also & more efficient feed utiliration than does the
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