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ABSTRACT

Male and female rats (156 each) were made thiamin-deficient by
feedinp a semi-purified diet devoid of thiamin, They were then
repleted with various test diets containing chicken which had been
preserved by one of four methods: frozen, thermally processed,
electron or gamma irradiated. All repletion diets contained care-
fully controlled (marginal or high) levels of thiamin, Recovery
rates were monitored by growth (weight gain) and measurements of a
thiamin-dependent blood enzyme (erythrocyte transketolase). The
responses of rats fed irradiated chicken were similar to those fed
frozen or thermally processed chicken. No evidence was found of
antithiamin substances in either gamma or electron irradiation
sterilized chicken,
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PRLFACE

The experimental portions of the studv covered in this report were
conducted during the period of 1 September 1978 - 1 February 1979. All
rav data are beiny stored at Letterman Army Institute of Research. Any-
one wishing to examine the raw data or to obtain copies of tables
containing individual values, may do so by contacting: Commander, p
Letterman Army Institute of Research, ATTN: SGRD~ULZ, Presidio of San
Francisco, California 94129.

In addition to the personnel listed on page vi, the authors
gratefullv acknowledge the assistance of: LTC John T, Huber (MOBDLS)
vho helped summarize and interpret animal weight data; Ms. Anne Regh
and Ms. Marie Ropers, typists; and !s. Lottie Applevhite, LATR technical
editor,
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REPORT OF THFE OUALITY ASSURANCE UNIT

Summary and Conclusions: This study and draft of the final report
dated 30 April 1979 have been examined and found to have been conducted
as described in the protocol, its addendum, and in the standard operat-
ing procedures. The data have been audited and the reported results
were found to accurately reflect the raw data,

Inspections: Written records were not made of inspections until 20
Harch 1979, On that date record was made to the hest of memorw of
previous inspections. Following that date written record was made of
all inspections at the time of inspection.

16 October 1978: Inspected animal rooms and feeding and weighing
operations. !No recommendations were made,

November 1978: 1Inspected ervthrocyte transketolase assay. No
recommendations were made,

February 1979: Mr., Paul Varing advised the OQualitv Assurance Unit of
a downward shift in the recovery of the controls used in the ervthro-
cvte transketolase assay from December 12 onward to the conclusion of
the studv, le provided the Quality Assurance Unit vith documentation
and speculated that the samples and controls mav have been warmed
during a defrostinpg of the freezer in which thev had been stored, lle
advised manapement that data collected from December 12 onward ta the
conclusion of the study be multiplied bv a correction factor of 1.16,
The Oualitv Assurance 1'nit requested an amendment to the standard
onerating procednre.

26 Julv 1979 to 1 August 1979: Draft of the renort dated 30 Anril 1070
was reviewed and the data audited. The amendment to the ervthrocvte
transketolase requested in February had not vet been received. Thic

vas requested and received., This draft accuratelv described the methods
and standard operating procedures used and the reported results
accurately reflected the raw data.

Present Recommendation to Manapement: An archive unit needs to be
established, in which to store the data.

s ) § ~
/(’A/{l(lwb ﬂ [L»"“L(%
WILLIAM R. WISE, JR.
QUALITY ASSURANCE MONITOR
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INTRODUCTION

The testing of control and irradiated meats for antimetabolite
activity against vitamins B); and Bg is a requirement of the protocol
entitled "Animal Feeding Protocol for Irradiation Sterilized Test
Foods" originated by the Office for the Wholesomeness of Irradiated
Foods, US Army Medical Research and Development Command (USAIRDC),
dated 21 October 1975.

The purpose of the study reported here was to determine wvhether
irradiation (gamma or electron) or thermal processing of chicken
produces factors which are antagonistic to vitamin B; (thiamin) in
the diet of rats.

The protocol for the antithiamin study specified that rats were
to be made deficient in thiamin (according to a pre-set weipght gain
criterion). They were then to be repleted with various chicken-
containing or semi-purified diets which had identical (high or low)
thiamin contents and the recoverv rates monitored. A decreased
recovery rate in animals fed irradiated meat relative to those fed
control meat would indicate the presence of an antithiamin substance.

Resumption of weipht pain was the obvious indicator of recoverv
from thiamin deficiency. The other (more s«_nsitive and specific) para-
meter of thiamin status was specified to be ervthrocvte transketolase
(ETK) activitv., This enzyne is active only in the presence of a thiamin
derivative, thiamin pvrophosphate., The activitv of the enzvme drops
rapidly in red cells of animals fed diets deficient in thiamin. Also,
in vitro addition of thiamin pyrophosphate (TPP) cofactor produces a
greater (7) increase in enzynatic activity in hemolysates from deficient
aninmal. than from nondeficient controls. This in vitro stinulation,
"TPP effect," is considered to be indicative of the percent apoenzvre
which is not saturated with cofactor.

The protocol specified that the meat diets contain 357 test neat
(on a dry weight basis). Furthermore, it specified that each meat
be tested at 2 levels of vitamin intake, a marginal level and a high
level. The high thiamin diets were included to determine whether or
not any antithiamin substances (if detected) could be overcome by
additional vitamin.

All test meats originated from one lot of chicken which had been
heated to inactivate enzymes. This lot was divided into four parts
and each was further prepared for storage bv one of the following
treatments: 1) frozen (control), 2) canned (thermally processed), 3)
garma irradiated, 4) electron irradiated. The last three treatments
produce shelf-stable products and are known to cause decreased vitamin
content. Finally, the protocol specified the inclusion of groups fed
dry, semi-purified diets without chicken.




The original protocol had specified that the two thiamin levels
be 5.0 and 20,0 mg thiamin/kg diet. However preliminarv studies in
this laboratorv sugpested that there was little difference in ETK
response in thiamin-deficient rats repleted at 5.0 or 20.0 mg/kg.

(For further comments concerning the levels of thiamin in repletion
diets, see the previous report from this laboratorv on the antithianmin
properties of irradiated beef (1)). In the present studv, the marpinal
thiamin level was lowered still further to 3.0 mg/kg diet to enhance
the differences in response between the high and low vitamin groups
and thus to ensure that any antithiamin properties (if present) could
be detected.

METHODS

Processing of Chicken. All test meats were supplied bv the U.S. Armv
Natick Research and Development Command, Natick, MA. Thev were pro-
cessed according to the procedure outlined in Appendix A of the protocol
described in paragraph 1 of page 1.

Enzvme Tnactivation: Chicken breasts, thiphs and legs were deboned,
skinned and ground, then mixed with sodium chloride (7.5 g/}y chicken),
sodium tripolvphosphate (3.0 g/kg chicken) and crushed ice (30 ¢/kg
chicken). The ground chicken was then placed in fibrous casings and
pressed into wire cages. It was cooked in this form for two hours at

a Dry Bulb Temperature of 63° to 68°C and a Wet Bulb Termperature of

46 to SZOC, after which it was cooked at temperatures up to 83°C until
the internal temperature reached 73° to 77°C. After cooking, the chicken
was sprav washed for 20 to 30 minutes with cold tap water and then
refrigerated,

All chicken, except that to be electron irradiated, was placed in
cans sealed under vacuum and frozen. Chicken to be electron irradiated
was placed into rectangular pouches, sealed under vacuum and frozen
until irradiated. Cans of chicken to be used as the frozen control
were not processed further but remained frozen until used. To prepare
thernally processed chicken, cans of chicken were heated to 115.6°C
for 159 minutes according to conventional commercial practice resulting
in a sterilization value of not less than Fo=6.0,

Gamma Irradiation: Chicken packaged in cans was irradiated in the
frozen state using the Co-60 facility of the Radiation Laboratory at
the US Army Natick Laboratories, Natick, Massachusetts. The dose of
radiation absorbed was between 4,7 and 7.1 million rads (Mrads).

Fllectron Irradiation: Chicken packed in pouches was irradiated (while
frozen) by the electron linear accelerator (Linac) facilitv of the
Radiation Laboratorv at the US Army Natick Laboratories, Natick,
Massachusetts, The electrons were delivered in pulses of approximatelv
5 microseconds and with a pulse repetition rate of approximatelyv

180 pulses per second. The electron enerpy spectrum was allowed to




peak between 9 and 10 million electron volts (MeV) during irradiation
of the chicken with a full width of half maximum of 0.5 MeV or less.

Animal Care

Male and female weanling rats (156 each) were purchased from
Charles River Breeding Laboratories, Wilmington, Mass. Each animal
was identified by ear tag and individually caged in a room with a
12-hour light/dark cycle. All were given ad libitum water and fed
a semi-purified diet (Table 1) containing 20.0 mg thiamin/kp diet.

The schedule and diet codes for the studies are outlined in
Table 2. After one week of quarantine and adaptation (Phase 1), 24
rats were selected at random to remain on diet A. All other animals
were placed on diet B, which was identical to diet A except that
thiamin had been omitted (Phase 2). Growth was monitored throughout
the study by thrice weekly weighings. Animals on diet B were considered
to be deficient when the average dailv weipght gain was less than 0.5
grams. The deficient animals were then randomlv divided into 11 groups
of 12 animals each. The 24 diet A animals were also divided into 2
groups of 12 each. One group of 12 diet A rats and one group of 12
diet B rats were bled by cardiac puncture and removed from the study.
The remaining 10 groups of deficient animals were placed onto 10 dif-
ferent repletion diets (C-L) and the remaining diet A group was continued
on diet A. The repletion period (Phase 3) lasted 4 weeks.

Diet Preparations

Proximate analvses of the chicken (crude fat, protein, moisture,
and ash) were done by standard methods (2). Calcium and phosphorus
determinations were also done (3,4). Thiarin assavs were done bv a
microbiological method which utilizes Lactobacillus viridescens as the

test organism (5). The results of these assays are summarized in
Table 3.

As specified by the protocol, the meat diets were formulated to
contain 35% (dry weight) chicken. The fat and protein levels of the
semi-purified diets (Table 1) were adjusted to be similar to the meat
diets, based on calculations from proximate analvsis data. For each
of the meat treatment groups (E through L) a drv premix with fat and
protein omitted and containing the proper amount of thiamin was prepared
in advance. Uhen mixed with the corresponding meat (35% drv weight basis)
the complete diets contained the specified levels of thiamin and were
similar to the semi-purified diets, except that ground chicken replaced
the casein, lard, and corn oil. Analyzed thiamin contents of repletion
diets are given in Table 4. The calcium/phosphate ratio of the meat
diets was calculated to be 1,294 compared to 1.25 in the semi-purified
diets; therefore, no adjustment was made in these two minerals.

Fach meat was ground through a 1/4 inch plate and mixed with its




corresponding drv premix in the specified ratio. The diets were
prepared no lonper in advance of feeding than 24 hours. TFach feed

jar was weiehed when placed into and removed from the cage to allow
estimates of food consumption. The diets remained in the cages no
longer than 48 hours before being replaced hv fresh diet in clean iars.
Feed iars containing each diet were also placed in emptv capes to serve

as evaporation controls,

Blood Sampling and Analvses

Blood samples were ohtained bv cardiac puncture from all rats on
davs 7, 14, and 27 of repletion. (The last sampling was set at dav 27
rather than dav 28 to avoid Thanksgiving holidav,) The animals were
anesthetized with penthrane gas and samples (1.5 ml each) were collected
into EDTA-containing svringes. Hematocrit determinations were done in
duplicate on each sample. Aliquots of each were centrifuged, the red
cells were washed, hemolvzed and stored frozen until assaved, Frvthrocvte
transketolase (FTK) activitv was determined in the presence and alsence
of added thiamin pvrophosphate (TPP) bv a method based on that of Smeets
et al., (6) but adapted for the autoanalvzer (Waring, P.P., et al., In
Preparation), Fnzvnatic activityv was expressed as FT¥ = T.U'_/ml pached
red cells wvhere T.U, = pymole glvceraldehvde-3-phosnhate (G3P) produced
per minute at 170F. The stimulation in activitv in the presence of TPT
ras calculated as:

[ETK stimulated - I'TK unstimulated! (100)
ETK unstimnulated

TPP Effect =

Mialitv control summaries are presented graphicallv in Ficures 1
and 2, TIn both figpures, the dotted lines renresent 2 standard devia-
tions on either side of the means (solid lines). Ticure 1l illustrates
the dav-to-dav chart unit response to 3 different concentrations of G3P
added to a carrier hemolvsate. (The carrier was a compesite of hlood
samnles nrepared in advance and frozen in aliquots for use throushour
the studv). TIn addition to the carrier, two other hemolvsates were
prepared in advance and frozen in aliquots for aqualitv control purneses:
FC, a composite of blood samples from non-deficient rats and TN, a cor=
posite of blood samples from thiamin-deficient rats, Tigure 2 illustrates
the dav-to-dav FTK activitv values (and the coefficients of variation)
obtained for FC, FD and the carrier. All three controls dropped bv an
average of 167 on assav days 17-27 comnared to the first 16, (The reason
for the drop is not known, but a transient warming during freezer de-
frosting 1s suspected). Since the chart unit responses remained constant
throughout the studv and apparent ETK activitv in all three control
hemolvsates dropped equivalently, their values in Figure 2 and all
samples assaved on those davs have been adjusted up hv 167,

Data Acquisition and Handling

Animals were weighed using an electronic balance interfaced with
a programiahle calculator. The weight data were permanentlv printed
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on paper tape and recorded on a miniature tape cartridpe., The
information on the magnetic tape was then transferred to a minicomputer
(Data General Fclipse €330) to be processed and released in report for-
mat. Programs for transferring and processing the data wvere developed
locally in the Information Sciences Group.

Frvthrocvte transketolase data were recorded in digital print-out
form, on paper tape from the auto-analyzer. These data, as well as
the hematocrit values, were manuallv transferred to the computer through
a remote terminal., All programs to process enzvrmatic data were developed
by personnel in the Division of lutrition Technologv,

Statistical Analvsis of FErythrocyte Transketolase Data

The measurements taken on the three sample davs (7, 14, and 27)
were analvzed separatelv for the effects of the design variables (i.e.
diet, level of thiamin and sex) along with their interactions on ETE,
ETK-stimulated and TPP effect.

Based on the assumptions of normality, statistical independence
and the equalitv of subgroup variances, three-wav analvses of variances
were performed with a paclaged computer program, BMPP RBiomedical Cor-
puter Program P2V (7)., The analvses revealed that the effects of diet
and level of thiamin were different for the different sex groups. Thus
it was decided to separate the analvses further between the sex groups
and a two-wav analvsis of variance was performed on each of the three
dependent variables to determine the significance of the two main
effects (diet and thiamin Jevel) and their interactions.

The followving model was used in the tvo-wav analvses of variances:

= + + e + e
v l ay bj abij €

[}

where v the observed ITK
m overall mean effect
a; = effect due to diet group
bj effect due to thiamin level
ahij = effect due to diet bv thiamin level interaction
e = error tern

i

Dunnetts method of multiple comparisons (8) was used to test
potentiallv sipnificant differences be.ween specific treatment groups.

RESULTS

Observations on Growth

Grouth (weipht) curves for the males are shown in Figures 3-8
and for the females in Figures 9-14, (Phases 1 and 2 are renresented
in Figures 3 and 9,) Groups A and B were indistinpguishable for at least
10 davs after the beginning of phase 2 and then cessation of grouth in
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animals on the deficient diet was remarkablv abrupt. Both males and
females met the criterion for deficiencv (weight gain less than 0.5 g/dav)
14-16 days after being placed on the thiamin deficient diet.

Figures 4-8 and Figures 10-14 shou the grouth curves for all groups
on the various repletion diets. The growth curve of Group A has been
included in each fipure (dashed line). A striking observation was the
fact that when the thiamin-deficient animals were placed on the renletion
diets, all chicken-fed groups gained faster than those repleted on seni-
purified diets. 1In fact, within two weeks all grouns on chicken diets
had caught up to the non-deficient group and the females had strikingly
surpassed their Group A.

A fev accidental deaths occurred as a result of the anesthesia or
cardiac puncture. These losses, as well as the stresses of bleeding
all animals, resulted in potentiallv misleading shifts in some grouth
curves after davs 7 and l4., To eliminate the potentiallv misleading
effects of animal deaths on group means, the growth data were recalcu-
lated and exnressed as mean weight gain per group per dav. Tables 5
and 6 surmarize the average dailyv weipht gain for the males and females
for weekly periods as well as the overall means for the four weel's of
repletion. No consistent effect of vitanin level on weipht pain was
found, nor were there any differences observed between chicken-fed
groups, As pointed out above, the average gains for anirmals fed seni-
purified diets were less than those for the meat-fed groups. The daily
nean weight gains from which the numbers in Tables 5 and 6 were calcu-
lated are included in Tables 7 and 8.

Results of Irvthrocvte Transketolase (I'TK) Analvses

Ervthrocvte transketolase (ETE) data (unstirmulated) are sumrarized
in Table 9 and presented graphically by dav in Figures 15-20, 1n each
figure, the far left bar represents Group A (non-deficient aninals).
Group B means (representing the deficient animals at dav 0, before
repletion) have been dotted in to aid visnal comparisons. The bars are
paired topether according to food group and in each pair the open and

diagonally hatched bars represent lovw and high vitamin level, respectivelv.

Before repletion, the deficient animals (Group B) had ETIl activities
20 = 257 of the levels observed in non-deficient controls. TFrom Figures
13 and 16, it is obvious that within 7 davs, ETK activitv of these animals
had increased strikingly regardless of the repletion diet. Smaller
increases were ohserved in all groups on dav 14 and in the females on
day 27, The high vitamin group in each pair of repletion diets consist-
entlv had the higher ETK activitv. At 27 davs, all experirental group
means (both high and low vitamin levels) were still lover than Group A
means (Fipgures 15 and 18).,

In contrast to the enzymatic activities, the in vitro effect of
TPP cofactor was not greatly influenced by thinmin status or dietarv
treatment (Table 10). Althouph the Group B males did have a higher mean
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TPP effect than Group A (and also a high standard deviation), there was
no difference betueen the corresponding female groups.

Statistical Analyvsis of Ervthrocyte Transketolase Data

Two-wav analvses of variance (diet and vitamin level as grouping
factors) were done on the ETK data from Groups C - L and P values are
presented in Table 11. The enzvmatic parameters, ETK, ETK~stirulated
and TPP effect will be discussed separately.

1. ITK and ETF-stimulated (both related to the amount of enzvme
present) .

Significant differences were found between the high and low
vitamin grouns on all three days in both male and female groups, Mo
effect of diet was found in the males, except on day 7 (P = 0.03 and
0.05 for ETK and I'TK-stimulated). This was probablv due to the high
means of Groups J and L (both high vitamin, irradiated proups) on
that dav. The females showed no difference between diet groups except
on day 14 (P = 0,02 and 0,05). This effect may be attributed to the
difference between Groups C and G (low vitamin: sermi-purified and
thermal diets). Thus there was no consistent effect of diet on ETK
activitv,

Since the lov vitamin, irradiated meat Groups I and K were
considered the crucial test groups, these two were examined more closelv
wvith respect to the corresponding frozen chicken group. In no case was
an irradiated group mean found to be sufficiently lower than the frozen
group to warrant further scrutiny,

2. TPP Lffect (related to the % unsaturation of enzvme with cofactor).

No effect of diet was found on TPP effect., There was a significant
effect of vitamin level in the males only on dav 7 (P = 0.004), Inter-
actions appeared in the males on dav 14 (P = 0.04) and fermales on dav 7
(P = 0.05). Thus the TPP effect appeared to be unaffected by diet or
thiamin status,

——

DISCUSSTON

In the present studv, absolute ETK enzyme activitv rather than
7 stimulation bv cofactor was the more sensitive index of thiamin
status. ETK in deficient animals had dropped to 20-25 of that present
in non-deficient aninals. The responses of animals repleted vith low
thiamin intake were significantly less than those of animals repleted
with high vitamin intake. ETK activitv in the marpinal thiamin groups,
thus provided valid test systems for the presence of antithiamin
substances, No evidence of anv thianin antagonism was detected.

ETE activitv in thiamin deficient rats increased 2-3 fold within

7 days during repletion, but still averaned anproximatelv 607 of the

|
- - T — 4“'




activity of non-deficient animals. These facts indicate that not all
of the decreased ETK activity in deficient animals was due to an abso-
lute loss in enzvme, Nearlv half of the enzyme remained circulating
as inactive, but intact, apoprotein, readv to be reactivated bv the
appearance (in vivo) of the vitamin. The slower rise in ETYV activity
after the first wveel of repletion is presumably linited by red cell
turnover rate, i,e, maximal INTK activity would not be attained until
new ervthrocvtes replaced all those circulating red cells which con-
tained reduced FTYX apoprotein.

In vitro addition of thiamin pyrophosphate cofactor reactivated
the AF;bnzvme little, if anv. The snall TPP effects were at first
disconcerting, but the phenomenon is not without precedence (9).

Brin (10) has pointed out that TPP stinulation mav not aluvays be
elicited in henolvsates of rat ervthrocvtes and that it varies

greatly among different strains of rats (l1). The small, variable
reactivation by TPP in vitro appears to be due to a lahilitv of
anotransketolase upon hemolvsis of the red cells (McGovn, E.L. and
M.G. Rusnak, unpublished observations). The reasons for this apparent
labilitv are not known but are currentlv under investigation in this
laboratorv., The magnitude of the TPP effect is greatlv influenced by
sanpling, handling and storage procedures .

Thermal processing is known to cause destruction of vitamins.
Table 3 reveals that gamma irradiation is also detrimental towvard the
thiamin content of chicken. Flectron irradiated chicken fared better,
but did not retain as much of the vitamin as the frozen control.
llovever, the destruction of thiamin (75% in thermal and pamma irradiated,
30% in electron irradiated, relative to frozen control) did not result
in antivitanin substances.

CONCLUSTONS

1. Under the conditions of these studies, ETK enzvmatic activitv
rather than TPP effect was the more sensitive indicator of thiamin
status; ETK activityv was highly dependent on the amount of dietarv
thiamin vhile TPP effect was largelv unaffected,

2. Thiamin-deficient rats vere repleted with semi-purified diets
or diets containing chicken (frozen, thermally processed, pamma irradiated
or electron irradiated). No difference was found armong the groups in
growth (weight gain) or ETK response. Specifically, neither gamma, nor
electron irradiated chicken had a detrimental effect on thiamin status
in rats, compared to rats fed non-irradiated (stored frozen) test meat.
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TABLE 1. Composition of Diets

Semipurified Chicken
Z Z
Chicken (dry weight)! - 35.0°
Casein, vitamin free 21.8 -
Lard 8.8 -
Corn 011 4.4 =
L-cystine 0.2 ; 0.2
Vitamin mix? 2.0 2.0
Choline chloride 0.2 0.2
Mineral mix3 4.0 4.0
Cerolose _58.6 _58.6
1002 1002

Lot labeled "Prod 3" and "Prod 3A."

2The vitamin premix was made up in a cellulose carrier and contributed
to the final diet the following vitamins in mg/kg: gelatin coated
retinal (500 1U/mg) 26; Cholecalciferol (400 IU/mg), 5; DL-a-tocopheryl-
acetate powder (250 IU/g), 440; Menadione - sodium bisulfite trihvdrate
1.0; Riboflavin 10; Pyridoxine ¢ HC1l 20; Niacin 60; Ca - D-Pantothenate
30; Polic Acid 2.0; Biotin 1.0; By2, 0.12 triturate, 30. Thiamin - HCl
was incorporated into a second premix and added to the diets to achieve
the specified levels.

3The wineral mix contributed to the diet the following salts: in g/kg:

CaC0y, 4.78; CaHPO,, 22.21; NaHCOy, 1.164; NaCl, 1.494; K;SO4, 6.728;

MgSOy, 2.991; MnSOy.H20, 0.258; in mg/kg: ZnCO3, 37.6; KI, 0.337; FeSO,.7H20,
292; CuSOy.5H;0, 33.2; NaySe03, 0.33; Cr(Acetate);.Hy0, 4.78; MoO3, 1.51;
CoSOy . 7Hy0, 4.79.
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TABLE 2.

PHASE

LENGTH! OF PHASE

Chicken=Containing Diets
E

F

1. (Quarancine) 1 week
2. (Depletion) 14-16 days
3. (Repletion) 4 weeks
DIET CODE DIET
A Semipurified
B Semjipurified
c Semipurified
D Semipurified

Frozen Chicken
Frozen Chicken
Thermally Processed
Thermally Processed
GCamma Irradiated
Gamma Irradiated
Electron Irradiated

Electron Irradiated

Schedule and Diet Codes for Antithiamin Studies

DIET GROUPS

THIAMIN LEVEL
mg/kp dry weight

20.0 (non deficient
control group)

0 (deficient diet)
3.0

20.0

20.0
3.0

20.0

20.0
3.0

20.0
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TABLE 4. Thiamin Contents of Repletion Diets

Thisntn
mg/kg vet vlilhtl mg/kp dry ueightz
Mean ¢+ sp Hean
3.0 mg/kg Diets
Prozen’ 1.82 = 0,19 3.0
Thermal 1.68 = 0.16 . 2.8
Camna Irradiated 1.71 = 0.18 2.8
Electron Irradiated 1.88 = 0,06 3.1
Semi-Purified 3.38 = 0.08 3.4
20.00 mg/kg Diets
Frozen 11.6 = 1.9 18.0
3 Thermal 11.6 2 2.0 18.8
Gamma Irradiated 12,6 = 1.3 20.2
Electron Irradiated 14.6 = 1.3 24,2
Seai-Purified 22.7 ¢ 2.3 22,7
1Htcroblolo;tul assay
Culcula:;d by estimating the moisture content of each diet on the basis of

the or{ginal proximate analyses of the test meats (meat diets contained
352 dry weight of the respective test meat).

3Tuo samples were removed from each diet. Each of these vas extracted and

assayed at three different dilutions. The means and SDs of each set of six
3 values are presented,

1
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TABLE 9. Summary of Erythrocyte Transketolase Activity in Thiamin-Deficient Rats
During Repletion With Semi-Purified or Chicken-Based Diets’
Semi-Purified Frozen Thernal Gamma Electron
Day of
Repletion Males - 3 mg thiamin/kg
7 0.17 = .04 0.17 & .02 g.16 = .03 0.17 ¢ 03 0.17 .03
14 0,23 ¢ 03 0.20 = .02 0.20 = .03 0.20 % .02 0.20 .02
27 0.21 = .04 0.19 = ,02 0.20 = .02 028 & .02 0.20 .01
Males - 20 mg thiamin/kg
7 0.20 = .04 0.19 = .03 019 = .02 0.21 ¢ .03 0.24 .06
14 0.25 ¢ .03 0.24 = ,02 0.26 = .04 027 = 63 0.26 .05
27 0.25 = .03 0.26 = .03 0.26 =+ .03 0.25 £ .03 0.26 .04
Females - 3 mg thiamin/kg
7 0.15 ¢ .04 0 E5 =02 0.16 = .01 025 = .02 0.1¢ .02
14 0.18 ¢ .02 0.20 ¢ .03 0,21 = .02 0.20 = .05 0.19 +02
27 0.22 = .03 0.21 = .04 0.24 = 04 0,23 = .04 0.23 .03
Females - 20 mg thiamin/kg
7 017 & .03 0.18 = .02 0.19 = .03 0.18 ¢ .02 0.18 .02
14 0.21 ¢ ,02 0.22 ¢ .03 0.22 ¢ .03 0.21 ¢ .03 0.21 .04
27 0.24 = .03 0.25 =+ .02 0.26 = ,04 0.25 = .04 0.25 2 <06

l1U/nl red cells; mean + S.D.
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TABLE 10. Summary of Thiamin Pyrophosphate Stimulaction (TPP Effect)*

GROUP MALES PEMALES
DAY 0 DAY 0
A Mean 5.47 1.56
s.D. 4.59 3.46
B Mean 16.79 1.39
s.D. 17.47 4.81
Day 7 Day 14 Day 27 Day 7 Day 14 Day 27
A Mean 1.76 5.53 5.88 2.26 4.85 2.45
s.D. 3.17 2.03 4.22 3,58 0.84 4.06
C Mean 1.89 2.17 5.74 a.01 3.86 2.39
s.D. 3.464 2.864 2.22 4.62 4.05 4.18
D Mean 3.20 5.85 3.95 3.51 4.83 4.80
s.D. 3.72 3.78 3.60 4.37 3.17 4.08
E Mean 2.64 7.35 4.86 6.13 4.31 5.68
S.D. 3.99 3.92 3.15 5.48 5.88 3.92
P Mean 1.26 5.35 5.36 3.79 3.00 4.68
s.D. 2.65 3.31 2.99 4,71 3,16 3.52
G Mean 6.57 5.28 5.17 1.52 4,22 2.80
s.D. 5.98 .06 2.79 3.37 4.53 3.28
H Mean 1.35 .85 3.18 2.54 3.71 5.33
s.D. 3.00 3.01 2.79 4.95 3.37 3.14
I Mean 4.15 3.68 5.06 3.58 2.29 3.89 j
s.D. 4,43 3.95 4.73 .24 4,34 4,57 i
J Maan 1.37 5.53 4,73 2.52 3.06 2.56 J
s.D. 2.48 3.35 2.75 3.52 3, 54 2.97
K Mean 4,37 7.95 .51 2.30 3.80 3.89
s.D. 6.03 4.83 4,29 3.98 4.02 5.38
L Mean 1.51 5.36 4.55 8.14 3.17 3.43
s.D. 2.69 4.66 3.95 6.25 3,44 4,28

#*All stimulation values are expressed as percent.

ie

43




3
B
|
|
|
TABLE 11. Analysis of Variance Significance levelal
2
4 Parameters Food Vitamin Interaction
Males
Day 7 ETK 0.03 0.00 . 0,40
ETK Stim 0.05 0.00 0.43
TPP Effect 0,54 0.00 Q.10
Day l4 ETK 0.37 0.00 0.08
ETK Stim 0.50 0.00 0.16
TPP Effect 0.15 0.92 0.04
Day 27 ETK 0.43 0.00 0.55
ETK Stim 0.52 * 0.00 0.38
TPP Effect 0.94 0.30 0.68
Females
Day 7 ETK 0.35 0.00 0.90
ETK Stim 0.52 0.00 0.98
: TPP Effect 0.14 0.56 0.05s
'3
.- Day 14 ETK 0.02 0.00 0.64
‘ ETK Stim 0.05 0.00 0.64
TPP Effect 0.60 0.83 0.85
Day 27 ETK 0.32 0.01 0.94
ETK Stim 032 0.00 0.39
TPP Effect 0.49 0.63 0.31
!
LP values obtained by ANOVA on five food groups, two vitamin levels. |
(Groups C through L). #
ZETK, Erythrocyte transketolase activity.
ETK-Stimulated, ETK activity in the presence of added thiamin pvrophosphate
co-factor.
TPP Effect, X increase in ETK due to added TPP. i
|
i
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