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~ Fate of Po!ych!orinatéd Biphenyls in Dairy Products

Processed from the Mill of Exposcd Cows

Abstract

. Two nctively laciating Jersey cows were
given orally 10 and 100 mg/kg of poly-

Polyehlorinated biphenyls (PCB) are used
industrially in the manufncture of resins, rub-
bers, paints, waxes, varnishes, lubricants, hy-
draulic fluids, beat-transfer medis, ete. (1, 6).
Lhey are also used fui dusl prevention, ois-
fure proofing, seiling and impregnation, and
vapor suppression {o prolong inseeticide kill-
life (1). Polychlorinated biphenyls incorpora-
tion into pesticide formulations incrcases the
toxieity of dieldrin and DDT (11).

milk, urine, and some tissues of hovines exposed
to environmental eontamination,
Chlorinated hydrocarhon pesticides given to

Two aclively lactating Jersey cows,? weighing
369 «nd 390 ke, were given orally 10 and 100
mg of polychlovinated biphenyls per kilogramn
of body weight as a single dose. They were
given as Areclor 1204, dissolved in & Sl
amount of elive oil and mixed with dairy con-
eentrate. Milk from ecach cow was collected
and pooled for four days and totalled 56.8 and
40.8 kg. Cream, skimmilk, Cotlage cheese, and
spray-dried nonfat dry milk were prepared

2 - chlorinated biphenyls as n single dose, Inctating animals are partially exereted in the
T The milk was collected and Cottage cheese, milk, either per se or as metabolites (17), thus
3914 { whey, ercam, skimmilk, and nonfut dey - appeaving in onilk products  (10).  Poly- .
i 00.0 : will were  made.  Coneentrations  and chlorinated hiphenyls possess eertuin slructural, '
8,457 | metabolic forms  of  polyehlovinated  bi- physical, and chemical similaritics to the DDT !
N N saf et e ’1e " . 743 . N
’]ml,f) phenyls were deternnined in the whole millk pe ‘“"“d‘fi group (15). Thus, I'CB share with
105 and in (e processed  daivy  produets, llw.‘ npyY group strong h]»opl'nlm properties,
G Metabolic forms of these biphenyls wero }v)nc)} 1'(zxnlt_m prulm‘lu(-d persistence of POB
aub not significantly alteved by varions pro- m ok and in falty (-‘-“"‘,“"5 of the hady (14).
a%e cosses,  Ileating  skinmilk  substantinlly .}'I; was believed 1";"‘}'; I (/(I; in dairy products
200 decreased total polychlorinated biphenyls., might ercate a health hazard. Consequently, our
6,020 Distribution of polyehlorinated biphenyls p‘rchmmnry study wis; ur.}dcrtnknn to dc;-.lcrmme
! 250 . in the prepared milk products indieates o - the fute of melabolically incorporated Lipheayls
:2‘51 slrong predilection of them for tho lipid in cow's mitk and their distribution in dairy
S64 plmsg. products groccsscd from the milk,
spariun. Introduction Expcrimental Methods

iKet . 0D Q0
L’:\l'oi"'g{r‘;ﬁ\ { Polychlorinated biphenyls have been im- from each Jot of milk. Whey from Coltage 4
ons varving : plicated as environmental contaminants of wild-  cheese was also (’nl‘l.ee(cd. (;‘l'o:uu was prL'lmf'od v
of dactntion, ; life and fish I Xwoepe (7, 8) and North !W warming t}wc ik to 33 C uful separating
dnisirator of ‘ Ameriea (2, 16) and appear to be ubiquitous I a conventional separator. The skimwilk,
B ) . z (5' ]G) '1‘hey have been rcpoﬂ(\d As bgh\g without further heat (ronhncnt, was utd to
snison, 1000, | powerful indueers of hepatic enzymes which  manufacture Cotlage cheese. The coagulunsy was
amining pro- ; degrade estradiol (16) end of possessing an  quickly formed with luetic acid and rennin .
. J. Dairy | antiandrogenic-like  cffect  (18).  Poisoning rather than by the more conventional method
wation of the : among the genersl population of westarn .7:1]>nx1 of dﬂ_\'CIOPi"S acid by 130“9 acid-producing
ie method at by the ingestion of rice bran oil contaminated buacteria. The curd was neither salted nor
. with PCB’ in\vo]\'ing 600 pntieuts was rcported ercamned. The skimmilk was heated {0 70 C and
by Kuratsune {9). The contamination of nuts held for 10 min hefore concentrating it to - ,
with PCB during storage and transportation  80% solids in a Rogers lahoratory evapocator -
was deseribed by Bailey et al. (3). Their  al 43 C. The coudensed skimmilk was heated
! presencs in human adipose tssue was reported 10 50 C and spray-deied i Swenson resenreh

by Biros ob al. (4). Platonow ¢l ), (14) re-
ported the ocemrrenco of PCB residues in the

1 Animals and facilitics were provided by the
Onfario Department of Agriculture and JFood.

2 Aroclor 1254 'was kindly supplied by Monsanto
Canada Ltd., Toronto, Ontario,

I |
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spray drier withoinlel wie al 378 aud ontlet
air at 80 C. Sumples ol all products, meluding
whey, were tested for fat by the Mojonnier
method (12). Conirol samples of whole milk

‘and cream were collected for two couscculive

days before the administration of PCB.
Polychlorinated biphenyls were extracted
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Conceutrations of polyeldorinated bipheny

Tanry 1, )
milk products processed from the milk of cows «i
’ I Cow 1 Cow 2 '
T30 mg 1Ok 100 my PCD/kg
Sample l’(fli. Fal JEBH IFat
(ma/kg) (%) (mu/kg) (%)
Whote milk 3.893 5.05 36.000 H.65
Cream 23.321 17.50 s 2G2R72 22.60
-BRkunmilk 0.456 0.14 1528 013
Heated skimmilk 0.165 014 - 0427 0.3
Nonfat dry milk 1.677 1.65 4.848 1.51
Cotinge cheese 1.486 150 5.930 1.20
Whey 0.284 0.013 1.621 0.01

BOVENCE -

el and the peseentnges of fab in milk and
ven polvelilorinated hiphenyls,

from samples and consequently analyzed ne-
cording to the method of Saschenbrecker and 1

Feobichon (18).

Results and Discussion

Analvses of conlrels failed fo reveal any
backzround PCB or any other substance
capable of iuterfering with the nunlytieal
procedure, '

Concentrations of PCB and pereentages of
fat in the dairy products sve in Table 1. The
amounts of hiphenyls shiowed a predilection for
the fat, since most PCB was in the cream and
whole milk and Jeast in the skimmilk and
whey. The fat confent of these suwmples de-
ereased in the same order. Ifowever, the actual
amounis of f{he Dbiphenyls were not always
proportional (o the fat confent, Polychlovinated
biphenyls were proportional to the fat content

in the whole millk and exream {rom both animals,

and nearly proportional in the curd and non-
fat dry milk from the animal having the lower
dose. Whey from the milk of Doth animals
contuined proportionally more PCB per fat
unit {han any other sample.

It 35 of inferest that milk from the animal

reeciving 100 g of PCB per kilogram con-
fained about 10 times more PCB than wmilk

from (he cow receiving only 10 myg/kg. More
in tho

than a feafold diffevcuce was found
eream from the two animals. In the olhe

samples thiere was no consistent corrclulion
~ between the dose and PCB concentration ex-

cepl that the ratio was less than 10 fo 1,
Jleating skimmilk from cach animal fo 70
and holding it for 10 min decreased PC

Ly two-thirds.
JourNal O Damy Boigncs Vou, 64, No. §

to the eode of Heynolds (15). Jach fraction
was expressed as a pereentage ol the whole.
The data ave in Table 2. The only siznificant

Sixieen distinel gas chiromatographie frac-
ious from all snnples were numbered aceording

change in the chromitograms, compared to that
of the stundard, occurred in the two samples
of cream where IPraction 1 way significantly
lowered.

From these date, the various processes used
i our study did not contribute to significant
changes in the pereentage distribution of PCB
fractions wilhin the various dairy products.
On the other band, heating skimmilk sub-
stantinlly deereased tolal PCB. We helieve that
the effeet of heat should be investigated more

{ully. ‘ .
N. S. PLATONOW and H. §. FUNNELL,

Department of Biomedical Sciences; D. H,
BULLOCK and D, R, ARNOTT, Department
of Food Science; P. W, SASCHERBRECKER,
Canada Department of Agriculture, Animal
Pathology Laboratory, Guelph, Ontario; and
D. G. GRIEVE, Department of Animal
Science, University of Guelph, Guelph,

Ontario, Canada
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:‘i?:' Cow 110 mg of PCB per kg Cow 2—100 myz of I'CD per kg
1254 . Heated Nonfat Cot- Heated Nonfat Cot-
Frac-  stan- TWhole Skim- skim- dry tage Whole Skim-  skim-  dry tage
tion dard milk  Cream milk  milk  mitk  checse Whey milk  Cresin milk  mitk  milk  cheese Whey
1 94 - 61 3.0 74 9.2 7.4 74 S4 7.7 2.9 72 9.5 7.3 6.9 S4
2 55 25 44 5.0 52 52 49 55 32 12 39 5.4 5.2 45 54
2a 25 0.6 12 18 17 17 18 19 0.9 11 17 18 1.7 17 19
3 11.8 8.8 94 9.8 131 -+ 125 95 11.0 91 9.2 9.5 132 12.4 9.0 110
4 117 107 1190 108 126 117 103 109 97 105 108 127 116 109 109
5 9.0 8.6 88 .82 8.0 7.3 82 S1 S.4 $6 82 $.0 7.3 $3 8.2
6 9.9 6.0 8.7 74 S.2 72 73 7.3 6.5 9.0 7. S6 7.3 74 7.3l .
6a 45 3.9 44 4.6 46 34 45 3.8 44 45 4.6 4.6 3+ 16 38
7 81 12.9 125 121 91 106~ 120 121 10.6 128 121 9.1 10.7 121 121
8 71 81 927 990. | S6 S9 9.7 §3 8.7 99 91 S5 9.0 93 si
9 45 6.9 5.8 5.6 57 39 55 49 6.6 58 d.v 3.6 39 5.7 49
- 10 8.4 13.2 113 105 S0 113 109 101 108 114 106 7.9 112 10.9 101
1 26 39 2.9 238 17 26 2.7 28 41 28 28 1.6 26 28 28
12 21 29 27 21 17 25 20 20 37 26 21 15 26 21 20
13 17 22 22 ‘17 11 21 17 1% 27 - 23 17 10 21 1§ 17
14 1.2 18 2.0 12 11 17 1.1 11 25 20 12 10 1.7 12 11
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