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TECHNICAL NOTES

Fate of Polychlorinated Biphenyls in Dairy Products

Processed from the Milk of Exposed Cows

Abstract

Two netively lnetating Jersey cows were
given orally 10 nnd 100 mg/kg of poly-
chlovinated  bipheuyls as a single dose.
The milk was colleeted and Cottage eheese,
whey, eream, skimmilk, and noufat dry
itk were  made.  Coneentrations  and
metabolic forms  of  polychlorinated  bi-
phenyls were defermined in the whole mitk
and in the processed  dairy  producs,
Metabolie forms of (hese hiphenyls were
not significanlly altered by various pro-
cesses.  1leating  skinmnilk  substantially
decreased total polychlorvinated biphenyls.
Distribution of polyehlorinated biphenyls
in the prepared milk products indicates 2
slrong predileetion of them for the lipid
phase. .

Introduction

Polyehlorinafed biphenyls (PCB) are used
industrially ju the manufacture of resins, rub-
bers, paints, waxes, varnishes, lubricants, hy-
draulic fluids, heaf-transfer media, ete. (1, 6).
They are al:g used for dusl prevenlion, mois.
ture prooiing, sealing and impregnation, and
vapor supprission to proleng inseeticide kill-
life (1). Yolyehlorinaled biphenyls incorpora-
tion into pesticide formulations increases the
toxicity of dieldrin and DDT (11),

Polychlorinated "biphenyls have been  im-
plieated as environmental contaminants of wild-
Iife and fish in Iurope (7, 8) and North
Awerica (2, 16} and appear to he ubiquitous
(5, 16). They have been reporied as lcing
powerful inducers of hepatic enzymes which
degrade estradiol (16) and of possessing an
antinndrogenie-like  efiect (13). Poisoning
among the general population of western Japan
by the ingestion of rice hran oil confaminated
with PCI3, involving 600 patients was reporied
hy Kuratsune (9). The contamination of nuts
with I’CB during storage and (ransporintion
was deseribed by Bailey et al. (3). Theiv
presenee in huwan adipose tissae was veporded
by Biros of al, (1), Vltonow et ol (M) re-
ported the accmrrence of PCI residucs in the

1 Animals and facilitics were provided by the
Oatarie Department of Agricullure wad Itood.
2 Arocior 1254 'was kindly supplied by Monsanto
Canada Lid., Toronto, Ontario.
.

milk, urine, and some tissues of hovines oxposed
to environmental contamination,

Chlorinated hydrocarbon pesticides given Lo
lauctating animaly are partially excreted in the
milk, either per se or as metnbolites (17), thus
appenaring  in milk  produets  (10).  Poly-
chlorinated hiphenyls possess cevlain struetural,
physieal, and chanienl spnilarities (o the DDT
pesticides group (15). Thus, PCB share with
the DT proup strong lipophilie propertiey,
which result in prolonged persistence of PCB
in wilk and in {alty Gssues of the bady (14),

It was believed that PCB in dairy products

might create a health hazard. Conscquently, our .

preliminary study was undertaken to deferaine
the fate of mictabolically ineorporated hiphenyls
in cow’s milk and their distribution in dairy

products processed from the milk.

Experimental Mcthods

Two actively lactating Jersey cows,! weighing
360 and 390 kg, were given orally 10 snd 3100
mg of polychlorinuted biphenyls per kilogram
of body weight as a single dose. They were
given as Arcedur 3233°% dissolved inoa sl
amount of olive oil and mixed with dairy con-
centrate. Milk from each cow was collectid
and pooled for four days and totalled 56.8 and
40.8 kg. Cream, skiminilk, Cottage cheese, and
spray-dried nonfat dry milk were prepared
from cach lot of milk. Whey from Cutiage
vireese was also collected. Cream was prepared
by warming the %iilk lo 83 C and separating
in a conventional separator. The skimmilk,
without further heat trcatment, was used to
manufacture Cotlage chieese. The eonguinin way
quickly formed with Jactic acid and rennin
rather than hy the more conventionnl etiiod
of developing acid by lactic acid-producing
hacteria, The ceurd was neither salted nor
creamed. The skimmilk was heated to 70 C and
hetd for 10 min before eoncentrating it to
3065 solids in a Rogers laboratory evaporator
al 453 C. The condensed skiunnill was heateld
o 50 G and spray-deied I n Swensm resenreh
spray dreier with inlel air ol 175 o ontlet
air at BO C. Sampies of all products, ineluding
whey, were tested for fat hy the Mojonnier
method (12). Control samples of whole wilk
and cream were colleeted for two consecutive
days before the admmisiration of PCB.

Polychlorinated bipkenyls were ‘extracted
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Tanne 1 ('mn'vn(r:l-(imm of pol_\'chlm-i.nntml biphenyls and the pereenfages of fat in milk and
miik praduoets processed from the wilk of cows given polyeblovinated biphenyly, ~
T Cow 1 Cow 2 T
]0“—m;: PO/ ke 100 mg 1‘(515/1;;;
Rample ren Tui e -W‘-]"u—i-
T On/kg) (%) (mg/lz) (%)
Whole milk 3803 5.05 36.090 h.65
Cream 23021 17.50 202 872 22.60
Skimmilk 0.156 0.14 1.522 0.11
eated skimmilk 0.165 0.14 0.427 0.13
Nonfat dry milk 1.677 1.65 4838 151
Collame cheese 1486 1.50 5.930 1.20
Whey 0.284 0.03 1.621 0.04

S~

from ramples and consequently analyzed ae-
cording 1o the method of Suschenbrecker and

Leobichon (15}).

Results and Discussion
Analyses of contrals friled to veveal any

background PCB  or any other substanee
capable of interfering with the analytical
procedure. '

Concentridions of PCB and pereentages of
fat in the dairy prednets ave in Table 1. The
amounis of hiphenyls showed a predilcetion for
the fat, since most PCB was in the eream and
whole milk and least in the skinmnilk and
whey. The fal content of these samples de-
crensed in the same order. ITowever, the actual
wonounts of the biphenyls were not always
propurtional 10 the fat content. Polychlorinuted
biphenyls were proporiional to the fat content
in the whole milk and eream from both animals,

Sixleen distinet mas chiromatagraphie frae.
tions {vom all samples were miabered according
to the code of Reynolds (13). ach fractinn
was expressed as a pereentage of the whole,
The dala are in Table 2. The only significant
change in the chromatogrmng, compared to that
of the standavd, ocenrred in the two samples
of eream where Fraclion 1 was significantly

lowered.
From theze dntn, the various processes uscd

in our study did not contribuie to signifieant
changes in the pereentage distribntion of PCB

fractions within the various dairy produets.
heating skimmilk sub-

On the other hand,
stantially decreased total TCB. We believe that

the effect of hcat should be investigated more
{ully. .

N. S. PLATONOW and H. S, FUNNELL,
Department of Biomedical Sciences: D. H.
BULLOCK and D. R. ARNOTT, Decpartment
of Food Stcicnce; P. W. SASCHENBRECKER,

Canada Decpartment of Agriculture, Animol

and nearly proportional in the curd and non-
fal dry wilk from the animal having the lower
doze. Whey from the milk of both animals
couiuined proportionally more PCB per {at
uuiv than uny other sample.
1L is of iuterest that milk from the animal
recesving 100 g of PCD per kilogram con-
tained about 10 times more PCB than milk
from the cow yeceiving only 10 myg/kg. Morve
than a tenfold difference was found i the
ereaun from the two animals. In ihie ofher
. samples there was no censistent corrclation
hetween the dose and PCB eoncentration ex-
copt that the ratio was Jess than 10 to 1.
Ieating skimmilk from cach animal to 70 C
and belding it for 10 min decreased PCB

Ly two-thirds.
JOTRNAL OF Damny Beirnck Vou. 54, No. ¢

Pathology Laboratory, Guelph, Ontaric; and
D. G. GRIEVE, Department of Animal
Science, University of Guelph, Guelph, -

Ontario, Canada i
i
;
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Tawer 2. Individual fractions of polychlorinated biphenyls chromaisgrams, tabulated in inereasing order of rctention time and exprezsed
as n percentage of the whole. .

.

‘\1;:' Cow 1—10 mg of PCB per kg Cow 2—100 mz of FCB per kg .
c

1254 ) Heated Nonfat Cot- Hented Nonfat Cot-
Frae- stan- Whole Skim- skim- dry tage Whole Skim-  skim-  dry tage

tion dard mitk Cream milk  milk  -milk  checse Whey milk  Cream milk  milk  milk  cheese  Whey

1 94 61 30 74 92 T4 T4  S4 7T 29 72 95 73 69  S4
2 55 25 44 50 52 52 49 56 32 42 50 54 .52 45 54
22 25 06 12 18 17 17 18 19 00 11 17 18 17 17 19
118 88 94 98 131 125. 95 110 91 92  9S 132 124 96 110
117 107 110 108 126 117 105 109 97 105 108 127 116 109 109
5 . 90 86 88 82 80 73 82 81 S4 S6 82 s0 73 S3  s2
99 60 87 74 Ss2 72 73 13 65 90 73 s6 73 T4 713
6a 45 39 44 46 46 34 45 38 44 45 46 46 34 46 3%
§1 129 125 121 91 106 120 121 106 128 121 91 107 121 121
71 8.1 9.7 9.0 8.6 8.9 9.7 .3 8.7 0.9 9.1 8.5 9.0 9.5 8.4
9 45 69 58 56 57 39 55 49 66 59 57 56 39 57 49
10 s4 132 113 105 80 113 100 101 109 114 °106 79 112 109 101
1 26 39 29 25 17 26 27 28 41 28 2S 16 26 25 28
12 21 29 27 21 17 25 20 - 20 37 26 21 153 28 21 29
13 17 22 22 'if 11 21 17 17 27 23 17 10 21 1§ 17
4 12 18 20 12 11 17 11 11 25 26 12 10 17 12 11
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