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Food Preservation is accomplished primarily by heat, dehydration, freezing,
and chemical preservatives., More recently, the sterlhzatlon of foods has been
effected by the use of ionizing radiations,

Numerous investigations have been undertaken to determine the effect of
jonizing radiation on the mutritive quality of food (1-6). This paper will
report the thiamine, riboflavin, and niacin comtent of irradiated and none
irradiated 4urkey both before and after cooking.

PROCEDURE

Experiments were conducted to compare the effects of 0,2, 3 and 6 megarep
radiastion doses from gamma rays of spent fuel rods on the v:x.tarmn content of -
turkey. The samples used for this investigation have been described previously
(7). A homogeneous mixture of raw turkey was hand packed into 307 by 409 tin
cans and the cans sealed under 20 in, vacumm before freezing., Samples were
irradiated in the frozen state and stored with non-irradiated samples at -20°F.
until tested, On opening the cans, the characteristic aerid or "burnt® odor
developed during irradiation was observed, being more pronounced with greater
radiation dosage. Irradiated samples were distinctly more pink than non-
irradiated samples and the ground particles were less cohesive,

For cooking, the ground raw turkey was divided imto 3-lbs. Iots and formed
into loaves of 2-in, thickness, In Experiment 1, the turkey was taken directly
from refrigeration for roasting; samples wWere.allowed to reach room temperature
prior to roasting in Experiment 2. A thermometer wag inserted into the center
of each.loaf and the loaf allowed to cock in an open pan untilX the interna®
'bempera‘ture of the loaf reached 175°F, A& post-oven rise in temperature of 8°
to 10°F. was observed in all loaves.
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Weight losses on cooking were determined in all cases. The raw turkey
was weighed before cooking started. At the end of the cooking period, the
meat with its accumlated drippings was immediate}y weighed in the cooking
pan to determine volatile losses, The turkey was then removed from the pan
and the weight of the drippings determined. The sum of the volatile and
dripping losses gave the total cooking Josses. All turkey samples and the
drippings from cooked samples of Experiment 2 were analyzed for moisture and
fat as well as vitamin content,

Thiamine was determined by the thiochrome method; riboflavin by the
fluorometrie procedure and niacin by microbiologic assay (8). Moisture and
fat content were determined by the Association of Offieial Agricultural
Chemists (9) method and a modified A, 0. 4. Ce method (10), respectively,

RESUETS AND DISCUSSION

The cooking losses were the same for irradiated and non-irradiated
turkey though greater in Experiment il than Experiment 2 (Table 1). 'The
greater cooking losses may be attributed to the longer cooking time re-
quired for the internal temperature of samples started at 32PF, to reach
175°F.. In Experiment 2; cooking losses were greater in irradiated turkey
than in non-irradiated turkey. As would be expected, volatile losses in-
creased with cooking time. Although volatile losses were less in irradiated E
samples, dripping losses were greater. Since the ground particles of irradiat-
ed turkey were less cohesive than those of non-irradiated turkey, the rate of
heat penetration into the loaves was increased, resulting in the shorter cook-
ing period and the greater dripping loss, -

The effect of radiation on the thiamine, riboflavin, and niacin conteﬂg
of turkey ds shown in Table 2. As the radiation dose increased from 2 X 106
to 6 ¥ 10° rep, thiamine retention decreased from 36 to 10 per cent., Re-
tegtion of riboflavin was considerably greater. In samples treated with 2 X
10° rep, 94 per cent of the ribvoflavin was retainedy increasing the dose to
6 X 10° rep resulted in 83 per cent retegtion. Niacin in turkey was un-
affected by radiation doses up to 6 X 10° rep,

Although the thiamine losses obtained are of greater magnitude than re-
ported for turkey by Proctor (11), a similar degree of radiosensitivity of
thiamine in beef and pork has been reported by Tappel (1%, 13). It should
be pointed:out that these data indicate results ebtained using gamms jrradi- .
ation from spent fuel rods, whereas Proctor's study reports results from high
voltage cathode rays. The heat-lsbile properties of thiamine in food are
affected not only by the amount and nature of the product, but the time and
temperature of the "processing" operation. The literature reports (Table 2)
that the retention of thiamine in meat products after heat-processing varies
from 13 to 76 per cent, Therefore, it is likely that thiamine retention in
separate studies might vary. On the other hand, the 9l per cent retention of
riboflavin in turkey after treatment with 2 X 106 rep agrees favorably with
the 96 per cent retention in turkey after treatment with 2.5 X 106 rep ob-
tained by Proctor (11). That niacin is not affected by irradiatien has been



reported by other workers (1I-1hi). However, during heat-processing, the re-
tention of niacin has been found to vary from 71-100 per cent (Table 2),

In general, the use of irradiation for sterilization was found to be
similar to heat-processing in its. effeets upon thiamine, r1bof1av1n, and
niaein in meat products {15-18).

The vitamin content of raw and cocked turkey is shown in Tables 3 and
ke In Experiment 1, pan drippings collected from single loaves were in-
sufficient to obtain analyses for moisture and fat in addition te vitamin
analyses, However, sufficient sample for all analyses was provided by the
twelve individual loaves per treatment unsed in Experiment 2. Vitamin re-
tention in Experiment 2 has been calculated ow the basis of the total sample.
A1Y, data have been corrected to a dry, fat-free basis,

Cocking losses of thiamine in irradiated and non-irradiated turkey were
greater in Experiment I than the corresponding sample in Experiment 2, The
greater losses encountered in Experiment 1 may be attributed to the longer
cooking period (Table 1} required by these samples to reach an internal
temperature of 175°F. Although only 7k per cent retention of thiamine was
obtained in non~irradiated turkey cooked for the longer period, 96 per cent
retention was found in samples cooked for the shorter period. When irradiation
doses of increasing intensity were compared, it waa noted that thiamine loss
during cooking increased with the radiation dose.

The amount of ghiamine recovered in the drippings was the same for turkey
treated with 3 X 10 rep as for the non-irradiated turkey and slightly less at
the higher irradiation dose (Table 5). Only in the sample of non=irradiated
turkey was the entire diminution in the thiamine content dwring cooking attri-
butable to the pan drippings.

No appreciable difference was found in the retention of riboflavin during
cooking of non-irradiated and irradiated turkey, regardless of the radiation
dose, Analyses of pan drippings indicated that the leaching of the vitamin
from the meat into the pan drippings accounted for 1l the apparent Ioss of
riboflavin,

In Experiment 1, there waz no difference in the retention of niacin dur-
ing cooking of irradiated and non-irradiated turkey. In Experiment 2, losses
of miacin were greater during cooking of irradiated turkey, and no additional
loss was obtained by inereasing the irradiation dose. However, for both
irradiated and non~irradiated samples, the decrease in niaecin contemt could
be accounted for by the guantity recovered in the drippings.

SUMMARY
The thiamine; riboflavin, and niacin content of irradiated and non-

irradiated turkey was determined both before and after cooking. Thismine
was severely affected by gamma irradiation doses of 2, 3, and 6 X 100 Trep,




the destruction increasing from 65 to 90 per cent with the increase in dose.
Riboflavin was more resistant to irradiation than thimmine. A loss of 6,
1y, and 17 per cent riboflavin occurred after turkey was treated with 2, 3,
and 6 megarep, respectively. Niacin was not affected by irradiation.

After cooking, the retention of thiamine in irradiated turkey was less
than in non-irradiated turkey. The amount of thiamine in cooked turkey de-
creased with the intensity of the irradiation dose. There was no difference
in the amount of riboflavin retained in either irradiated or non-irradiated
turkey. Retention of niacin was slightly less in irradiated turkey.

" Analyses of pan drippings indicated that only thiamine was destroyed by
heat, zs all loss of riboflavin and niacin in iturkey was recovered in the
drippingse. e

In general, the use of irradiation for sterilization was found to be
similar to heat processing in its effects upon thiamine, riboflavin, and
niacin in meat products,.
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