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Thismin or Vitamin B, is one of the best known of the vit-
amine needed in our diet. Its importance 1s recognized univer-
sally. The Committee on Poods and Nutrition of the National Be-
search Gounetl (Vashington) (1941) recomnends a datly intake of
1.8: mg. for men and 1.5 ng. for women, !ha Canadisn Couneil on -
!utut:on ag.na approves these ‘i;ecommandatiﬁna; Comnon sources
of this vitemin ave yeast, ‘park. liver, organs and ﬁuseles of
nany aninaxjs.'anta., eges, legumes, whole gia.&ns and most vege~
téblas. !‘hiamin is found in greatest amounts in yeasts, meats,
cereal feuds. and legumes. A tabulation of thiamin in foods in
the are,;‘agé American diet reveals both cereals énd iea.t”af gup=
, ‘ply ano;mrter, dairy products and vegetables each one~-fifth,
and fruits one-tenth of the thiemin, %The prineipal scurces a‘f'
thiamin u'm' average diet are lean pork, milk and bread. This
was deternined by Lame, Johnson end Williams (1942) using the
food consumption stndy records of Stiebeling and y?hipé;rd (1939).

A_oearding $o. dietary surveys carried on under the Depart-
ment of Pensions andvxa'eioaal Health, in larger Canadian cities,



thismin is the vitamin most ‘1a¢ktng' ‘m t'aejvd.iet éf the average
Cansdien. Improvement would come w!.th mere carafnl food seleat-
ion on $he part of ‘$he eonmer. ms eond&ﬁiea would be hel;p«»
ed if fae& processing compantes were te gs.va more explicit ine
formotion on the amounts of the mtr&tionany M@@tﬁa&% ine-
greédients, m#em_s of the a_ai.ly gequiramen&, in the preduets |
they market. | B

' Breoltfash ceresls msy be a worthwhile source of thiamin,
Phe varlety on the Canadian market is extqngive, Advertis-

ing has popuiarized many es vho'ee ths.amin «content is a8

'variable a8 the as.fferent mefhads of proeeuing employed, In

maAy cages ceresls may be siaz'a& 8 conaiderable time 'befere
consumption, This might affect their thiamin eontqnt. So
night any cooking necessary to 'ﬁreps;re them for éonsumptﬂ.an.

~ I% appeared worthwhile to determine the valu,e of breskfast
'eeréais a8 sources of thiamin and the effect of storage and

aaaking on them.

1% 18 known %hat Ghé"th&min'cénten"k of ‘v‘aricms neats

shows congiderable variation. The purpose of this study is to



f1lusbrate the variation between meats of different amimals
a8 well as the voriations in thiamin eont;e:is within a gingle
. tareass, A wide variety of meats avatlable and .pépﬁlar in
Manitoba retail markets was ‘s'elect‘edv for this purpese, It
was deéid;a 40 determine the thiamin tontent of an average
gerving of meat as served, exeluding all waste and visible
fat. I8 order that the housevife might be sble o select
Mests which contain less waste the percent of mest originally

purchesed which is actually edible, was %o be caleulated.

Boview of L tej:a_lm;:—;e

Ta 1914 Dr, Casfimir Bank $heorized that ‘beriberi, scurvy
 and pelﬁiégra were cemsed by absence from the dfed of special
substances of the nature of organic bases which he called

’ *vitafmineéﬁ_.' The beriberi "vitamine® he believed to be a
- pyrimidine base analogous with thymine, Jansen and Donath (1926)
: :l}aqiated the vitamin as a erystalline hydrochloride. The com--
pewitién was determined by Windaus and his co-workers (1932) who
gave it the formula G, 1117 By OS, Windamg, Tschesche and Grewe



(1935) established its chemiecal constitution, Cline, ¥illiems, end
Finkelstein (1937) succeeded in systhesizing the vitemin, ta which
‘the neme thismin has been given, |

variety of methods fer detemi.n.’mg ame\mts of thiamin 1&
food have been useé.. both 'before aud aﬂzer the ahwi.cal nature
of the vitenin vas estaw.shea. emm aué. l(andel (1926) um-
$zed the ‘rab gxewth methaé ta i.adiaate tha strength ef aencemrates
added to an aé.equate di.et. !he rats are nas.ntained on a thiamin
def&éiant diet unﬂ.l dqpietaé and then given daily, weigheé.
quautines of test material. Snbaequeat gain in weight is a mea-
sure of the thiamin contenk of ﬁhe mu maieri;al !ha rat curs-
tive method deviseﬂ later has proved to be more syaeiﬁ.e. In this
method rate are maintaine& on a thismin-free diet until they shw |
declining weight, symptsms of paralysis. or both. ‘Samples to be
agsayed for thiamin are admﬂ.nstered arally or 'b;r i.njection.“ me
length af time bai’ere a recurrenee af the aymptoms 1s noted i.na.i.-
cates the patemy of the sample tn thianin. o o

I-a Mm Garter .and Drm‘ -(:.1,929) observed a condition
of bradycardia preceding %vmptgmq of polynemritis in pigeons



‘fed polished rice. The low rate of hoort beat which was due. - -
to accummlation of excess lactic acid, 'was Aneressed to normal
snd the lactic ;a.@zd.d}.‘sﬁaﬁseé.r of W adminigtration of hiamin,

The rate @f mmery to zmrmal faraa &he ’basis of ehe bmdycard—

: i.a methmi ai thiamm aasaw.

~ Migrebielogical vnemasxcf the. mm assay of foods have
‘heen desark‘beé and; s-.se& &o quite en extent. er-‘»‘Ma‘g-"aaé"aéam"‘
(1928) assayed antineuritic extrachs by srovth prometing tastﬂ
0B -strapmmx corellimus. Sehopfer (1935) found the growih of
Phyconyces blalces)eesnus senss.tivs ta the pmwnw of m.tanin,
" others have not considered this best spesiﬁe 80 1t has not
bheen used axtmimly.~ The yeast !emm%aeiaa new& 9:1’ Sc}mitz.
wm and Frey (1937) 1 the most vidély u&e& uicrebielag!aa:i
mﬂhaé *kaday. In this method the mﬂuenee on rate of gan
pmdm&&en of ‘test materials 18 6&113&”& with that of s#ahdard
Mamiu solutiom. The sraaﬁer m ccmaﬂraﬂan of tm:min.

3

the gma’kam is the increase in gas pmmaou.

A mehemmal method of measuring thismin was developed by
Einnersley and Pelers {1938), In 1935 they reported that one of



the moet Hearly puve p&e@mu@aﬁs‘ of thiemin svailable was oo
verted Yy oxidotion in aquecus solusion into z mbatance show- -
. ing intense sky blue fluprescence. - Kulan, Wegner~fauregs, vah

- Klaversst ond Vetter {1935) gave m nane. *mm«u %0 &l%e gy
- blue nwrssamg in ultra w;elet um pmdueea whm thlamin |
is mhjaataﬁ to a:u.& endatim 28 bx al-kaime petassinm ferri-
: ,syaatda. It m haan shmm that th@ mmamy af ﬂmreamg -
'aa prammma. to m eemmmzzon of mmmma m fsnexa- o
fore 150 m &mncmtmtioa af mamn from vhich u u fez‘ma by
ﬁﬁéat&on. Several m&iﬁeations of this me'eho& hs:ve been o

- reported. .Qne of these modiﬂ.ca#ioae ig that» ef Hennessy and
Gereeada (1939) ﬂwo modiﬁoations ef the Hennessy and Gez'eeede |
mathod vere usea S.a th&a 1aboz*ataxy fer tha aaalysts af aamazs f‘

and mat#.

Both ’aiei@g&aaa. and ehamiga) methods have been used to
&stamme the %h&m‘m content of a vaﬂe&y of t&ads. i-m
. inforastion Mas been published f6r breakfast geresls than

for meats.

Wovdgren and Andrews (1941) found that the thiemim cone

tent of wheat is influenced by the type, variety and emviron-



ment during growth of the wheat. Durum and spring wheats have
thé highes€ thiamin content followed by hard winter and soft
-#ariéti.es. ' The same Variety of wheat grown in different lo-
cations freqﬁen’sly differs in thiamin content, So breakfast
cereals from the same variety of whest grown and packaged in
different sections of Canada er-in Conada and the United States,
might vary widely in thismin content. Golberg and Thorpe
(1942), on analysis of samples of South A\friean whqét.; discover-
ed that varieties of wheat grown on irﬂgaﬁed land were 15%

| “higher in thiémin than éim_liér vérieties grown on .swamp'lanﬁb’
The use af,potaséium' and nitrogen fertilizers ceused en -inerease
in thismin content, When water, manure, snd phosphorus fertil-
izers were used thiamiﬁ content increased from 264 meg. /100 gm,
to 336 mcg.'llao gm. | o |

Allen (19&3)_ in New Zesland found variations in ceresl
foods from packet to packet according to age, storsge condi-
tions end thiamin content of the grain. This was the first
udiéétion that the 'éalue; for a part:lcular‘eeieal product
eanne§ be conétderéd univérsal. A study of thiasmin 'cantent_‘

of various parts of the grain by Geddes and Levine (1942)



‘s}wwe.d-_tvhat _th_’iam“in. is ﬁrénsferred from the stem to the leaf,

glune ,a#d rachis. There are at the seme $ime changes in the
"""""" thismin éontent of tl:ze.d.ifferenﬁ pafta of the seed. Thus the
~degree of maturation and portion of the grain used would deter-

mlne the thiamia nontent of the cereal preduct.

" The thiochrome method was used by Slater end Rial (1942)
for the anzlysis of Austrslian biscuits and breakfast foods.
Brand names were not given and soft Auetralian wheat is not
of the same thiamin content as Canadian hard wheat, so that
‘results are not comparable. Jackson and Malone (1943) in

 Oenada have reported on breakfast ceresls as have \K;:_,tzev's and |
Elvehjem (1943,19%4) in the United States. The following are

: ‘typical of the walues they found, the results being repartad’
as, or calculated by us bé. meg. /gm.

A.J.lgn Slater l?rml Jackson end  Kitzes and

, . JMelone (1943) =L
Bres Flekes  3.55 3.9 1.38 - 2,14 1.6 - 5.5%
_____ G@m ?lakes , - : 0-00 - 0.13 14.0 - )4'.5*
Oatmeal ‘ 1;.32«» 1,32 - 5.9 6,13 - 7.51 5.8 =15.0
55 \
Puffed Rice  negligible 0 15.0 *
Puffed Wheat 0 - B.h *
Shredded Wheat 1083 - 302’4‘ 1.6 - 20)"‘

4 Wheat Flakes lols - 2.87 . 008



. chops.
' Pork loin
roasts
Pork shoulder
(roast

" Imncheon

. meak

' 'The American velues morked with' asterisks represent ceresls

" fortificd with thiamin concentrates and therefore ave not

‘comparable with those of other countries; Fixse snd Roscos

© (19%0) in Englend’ report the thismin content of oatmeal to be

9,75 még./en. they used the rat growth method of assay: - These

' results suggest that there are maiked d1fferences ‘between the

' thlemin contents of diffevent breakfast cereals and between

| different samples of the same kind of ceresl. . A'recent atudy

"' of cooking losses of Shiamin in breskfast cereals as related

- o' pH values has ;‘b;ee@,madéa:?)? Lincoln, Hove and Harrel (1944).

They found that cooking losses increased at bigher p values.

" Several investizators have reported on the thismin conteat

of @ifferent basic Guts of meats ‘Values found are presented
; B‘ei‘e*w oh & wet basis as fﬁihrograms‘*per“gram' of meat:
Hilts et Bacharach Sehwei ot Lome et  Miller ‘Molntire

okl s Yo t al(1943) a1(1942) et a1l et al.
o (gi5) (k) e Gigls) s ok Golty

Reedman Cover

eb al et al
194 Ll

""ti.ssz e —

6. 10-7 18 o.é-o g 7.415.2 9,5=23.1

| 1.9-17.3
2,26-4, 71 |
‘Goatinu.ed

~—119-52.0

w~
9.6-20.7



"iaeen
. Ghioken
_ﬁamb ,
Hom
,j@@f zare
¥ ygll done
“ hiver beef
“ 4% baby beef
?981 haaﬁ't
e Veal

Biltz ot
a1{1943)

Bachzrach

(1542)

aemeigert
et 21{19L3)

10

Lome st Miller
aa.(laha) 8t al

t,g_})

8t al

(19uh)

Heintive
L3943)

Beednan  Gover

ot al et al

- 3.5195.26

5528, 20

dividual baeic euts.

’Qo 6“‘1. 62

2,742
0.6—1 02

%’ﬁe&ﬁﬁ?ﬁ - £rep basie § modsh
ronged from 57.1 « 61¥

1.28-2,32

T.7~14,8 11.81 10,3+23,9

1. 35-2.0

8 (maxét)

Phere are variations in. the thiamin content for ine

H.illei, Rence, B;n&@he,?_, Ziegler ané.

0.7=1.1
995"@-9

MoLarty (1943) found that the thiamin content of pork may be

directly influenced by the level of thiamin intoke of the pig
and suggested thiamin high feed for the hog dietary.

presemted data on cuoking losses.

They found these losses

varied with the size of the cut and cooking method used,

Efaﬁ.siﬂg losses were greater than those for roasting or .

Schweigert; MeIntire and Elyehjem (1943, 1943a) have also

‘braniné. due to the extraction of thiamin by the cooking water.
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aiuz. Bobinson and Eevinsen cwn}) found cocking
icsm for pork to vary frm 7 to over ﬁ@ﬁ W wged
paiyved em;s in their st'aay ‘Phey suzgest that adjecend
culs n&m e hetter standards fer compavttan in esti~
_ﬂ aating eooking lossea.

Basharaoh -{19&23. suggested that further amslyses of meats
should préaent) values as lB@ﬁm,aj’ag“ rather than as gathered,
: sls:ughﬁm}cq or pui'rehasaéa_ The study of cemses of vagf;aﬁ;.oa
from breeé. ‘ga"m‘ée&' -} 3 within thebreed ei" with.in the emﬁ; |

of a sinzle animal, was alse Pecommended.

PARY 5 CEREALS
METEODS
Samples of varieties of 'ht.ealgta«sﬁ cereals available on
the w.tnnipeg maricet were purchased for analyels. neaéy to -
eat t}ereals were analyaed a8 purahassé. a:a.d uuﬁaaka& or par- '
tta.ny ceeked. varieties were euoked aecarding to the namu-
yfaeturers diréetzons aa outlined on the package. rer ml-

led ¢ats the two steps referred to in Table III is the
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overnight method of cereal cooking. Cereal wag added to

- rapidly boiling water and aéak_ed over direct heat five min=-

o utes, It was then covered and cooked twenéy-fiva minutes
.the next morning over a double boiler. Uncooked ceresls

were ground and a.naiysed in duplicate for moisture ccntenfbbx
- the vacuum oven method. Siniﬁarly the moisture content of

cooked ceresls was determined,

After the first sampling the packages were sealed and
stored at room temperature for one year. Some packages
were gtored without ﬁrél;minary aaalyaiﬁ.. Then samples
were ground and tested for moisture and thiamin. The analy-
ses before stora.ge}wiere made by Miss Abigai,l Levinson. ZThase
after-sto_ragé were made by the author, The same methods for

breakfast ceresls wers used by both investigators.

As stated prévlonsly_ the methpa used for thiamin deter-
mination was that a‘.f Kenniessj and Geieaede with slight modi-
ficatlons. The details of the method were:i~ Duplicate five
gm. samples of ground cereel was mixed with about 90 coc. of

,é% acetic ae:.é golution in sn Erlemmeyer flask, shaken
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thoréughly and élaced in a boiling water .‘ba.fh for one hour.
man the flask was cooled. To it was added 2 cc. of 36%
sodium acetate solution to ﬁri_ng the pa fa‘ov 4.0 to 4.5, This
wasg ehéel’te& with bromeresol green on the spot plate. 0.4 gn,
tskadiastasé in.2 ¢e. waber were added and the mixture in- .
_ enbated for two hours at 50° C with occastonal shaking 1 eec.
of mormal m&rﬁ asid solution 'wjas, a&_&_e& and the mixture |
‘ax-aug_kf to a boll. aem 1% wes cooled omd made up to 100 ce.
in o mumeme flagk, A portion was centrifuged, 20 cc. of '
the extrasct was. heated o 'bgiliag and azmeé %o ‘seep through
& column of activated 60-80 mesh Decalss in & bese exchange
bube, ae 1iguid was passed Shrough the eslums & second time.
The Decal#o ebsorbed the thiamin amd 80 separated it from .
" the extract. 1t was removed from the Decalso by passing
boiling 25% potassium chloride solutfon through the column.
The eluate was made up to 25°6e. A5 ee, ali.q;nqi;'viaé placed
in a ;;eaéi;i_on vessel. To it was added 3 cc. of a mixed rea-
gend made by diluting 1 ec. of 3% potassium férxficianidq 801~ |
ution to 100 cc, with 15% sodium hydroxide solution, After
one ﬁinut,e 16 cc. of isobutyl sleohol were added and the



ik

reaction vessel shaken vigorously for one énéj a half minutes,
It wes next centrifuged at low speed for U5 seconds. The .
water layer was drawn 6ff, 1.5 gm. of aphydrous sodium sule
:E‘at§ was shaken with the lsobutyl alcohol layer :’o# twenty |
seconds, The layer was them poured off into a cuvette, This
was placed in a Coleman Hlectronic Phgtqﬂuarémetér, model
twelve, and the reading taken. A blank was run using 5 cc.

~ of the eluste but adding 3 cc. of 15% sodiun hydrexide im-
stead of the mixed reagent. The difference between the read~
ings for the sample and that for the blank is a direct meas-
" ure of the amount of thi.’amin 1n the sample, The appémtus'

was calibrated by the use of thiemin,

Bach result reported ie the average of tﬁa determina~
tions, Most of these checked within one 'div,i_sien on the |
paa;saﬂnémmeier scale ~ in terms of thiamin this is withe
in 0.03 micrograms per gram. it repx:aesents s difference
of from zero to 6% of the total thismin in the material
being tested. Duplicate results showing differences of 16%‘ |

‘or more were discarded.
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A standard thismin selution was prepared in this labox-

- atory. It was checked against a commercial s#éndaré. - Win-
throp's Vitamin B, stendard - and a'gaixivmtja solution prow

- vided by Dr. Hoffer of t_};enlfestefm Canads Flour !45.’13.3 Co, Ltd.
- 1% checked with each of these outside standards,

The resulis aré mpo;-ted_ 28 m&e?eg}ram éf‘ th:;amﬁ;g ror |
grem of maﬁ_erié‘;. and #re caleulated to two places of decimals,
For conked éeéeals. t.h,e' reéulﬂk;,s are calenlated‘ Yo three places
of decimalg, Sinee the éez;ﬁent. of solids “i_-n 2 cooked ceresl
is quite 1@# - um.allj ghout 20% ~ the 'e‘_h.iid place of deci-
mels is of the same order of aée,ﬂra«:y aé the smom place is

far uncooked cereals.

A rapid method has been proposed by Andrews end Nord-
gren (1941). Hoffer, Alcock and Geddes (1943) have modd~
fiad this as follows:~ Ome gm, ground cereal is welghed
into a ﬁ&ﬁﬁ%ﬁ t\ibe and to this is added 20 ee. of 25% KOl
in 24 aas?;-ie scid. The fube is swirled rspidly to disperse

1mps-.‘.‘ 1% is next -'cwered with a Boiliug fube and get in va :
| water bath at ’{O“ G, for half an hour. Then it is centrifuged
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for five mimutes ab high speed. A sultsble aliquot is teken
for oxidation. This is performed as in the Hennessy and Cere-

ceds method. _ Beadings ave made with the Photofluorometer,

This rapid method eliminates digestion with amylase, whieh_} '
i ae“méa %0 ohange phosphoryllated $hiamin or eocarboxylase
to froe thlamin. Thersfore the method does Bob sscount for
thismin in the mﬁm forn. Hoffer, Alcock and Geddes fonnd
thelr method satisfactory for weat flour, which does not con-
badn cocarboxylase, bub a4 mos Find 4t adequate for wheat
germ which does.

 Sinee the 60@.‘?‘6@&6&35} method is somewhst bime '.&Gﬂ,-.
suntug 4% ves deolded %o use Shis ons ss vell for breskfast
eereals apd to compare the results obtained with both. Tts
short method was used only after the storage perisd.

The results of the analyses of prepared cerecle for

moisture and thiemin are presented in Table L. The results

for the snalyses of those cereals requiring cooking are pre-

~ sented in Table II. Data in each table include assays before.
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Thiamin Content of Prepared Cereals

Newly Purchased

After Starge

@hiaminﬂet Basis) Phiamin(Dry

&hiamin (Inong He%hod)

-hong
Hefhod) Method)

{Short

. Basis
(Long Method)

Kois'ﬁure {Wet Baa&s) (pry Basi.s) ‘Hodsture
% xcg’ /@. xeg‘ /@Q : Meg. /@0 uﬁg. /@- ncgo ! Shle
: o 3.19 12,28 2,94 0,65 3435
Bran Flokes 2a 6,07 1.51 1,61 ’ ,.
Bren Flakes 2b 11,76 2,68 1.22 3403
Bran Flekes 2¢ ' 11.13 2.43 .34 2.73
Bran Fakes - 3 5,00 2.4 - 2,89 012,19 2,33 1,91 - 1
Bran Flakes ~ lUa 5,48 2.61 2,76 12.88 1.94 . 2,23
Bran Flake 4y , 12,84 C L l-mi" o
Whole Wheat 1 5,11 1.84 1.95 11.75 1.82 o. 2.06 -
Whole Wheat 2 5,69 0.63 0,67 - 9.6) 9._73 0.32 0,81
¥hole Wheat z 6. u8 2,05 2,19  7.03 1.94 o.ga 2,09
Whole Wheat - 3.07 3,31 - 8.59 32& 0.6 3.89
- Whole Wheat 5 495 = 2.73 2,87 9,39 3. 1.73 3,80
- Bhredded Wheat 1  6.69 2.28 2, bl 9.52 2.37 1.72 2.62
 Bhredded Wheat 2  L,81 2,25 2,36 9,13 1,10 1.05 1.21
Puffed Wheat 1  5.74 0.09 0,10 8,35 0.1k 0,11 0,15
" Puffed Wheat 2a 7.61 0.16 0.17 8.99 0,08 0,04 0,09
 Puffed Wheat 2b . | 7.61 0.25 0.22 0.27
Wheat Germ 1a - 7.67 27.49 29.77 9.93 - 23.20 4,98 25,76
kheae Germ 1v . , ,. 10,63 18.37 2,02 20.55
or 1 , N 0.25 6,38 0.30 0,07 0.32
Born Flakes 2 5,17 0.47 0,50 11.59 0.90 0.10 1.02
Bern Flakes a - 4.65 0.55 0.58 g.40 0,18 0.15 " 0,20
a 3 32 0.34 11.81 0.29 B
11,17 01k 0,07 0.16
11,33 0.33 . 0,16 0.37
0.17 11,20 0,17 0.09- 0.19
0.38 L.87 0,09 0.21 0.09
?uffed mce 1 T8 0.23 0.25 . _ _
Puffed Rice 2  6.54 0.146 0.49 11,40 - 0.15 0.29 0.17
-‘Puffed Rlee 3a 5.68 0.20 0.21 12,02 0.27 0.21 0,31
; Puffed Rice 3b ~ 11.55 , 0.09
- Products not otherwise classified:
Puffed Wheat snd o :
, Rice 7.h6 0,13 0.19 12,12 0.28 0.11 0.32
~ Wheat and Oat : ' - _ ‘
- flgkes 5.30 3.9% 4,16 9,62 2.55 1.88 2.82
Hixed Coreals 5,1k 2,67 2.18 9.27 - 1.9% -0.12 214

DATA 1§ COLUMNS 1, 2, AND 3 ARE FROM ASSAYS OF A.R, LEVINSON 1gh2 - 3,



_ Hevly Purchased

B‘aeeek:ed
Cooked

Wheat Farina 1 Uncooked
, Gocked

Wheat Farina 2alincooked
Cooked '
Wheat Farina 2bUncooked
Gooked
reducts derived lsrx,

Rolled Oats 1 Uneooked
Cocked 1
step
Cooked 2
‘ steps
Bellaé. Oats 2 Uncooked
Cooked
Relled Oats 3a Uncooked
Cooked
Rolled Oats 3b Uncooked
Geaked

Barley Parina Uncooked
Cooked

Mixed ﬂereals 1 Uncooked
Cooked

Mixed Cereals 2 Uncooked
' ' Cooked

Mixed Cereals 3 Uncooked
_ .. {Cooked

Mixed Cereals 4 Uncooked
Cooked

Mixed Cereals 5 Uncooked
Cooked

Mixed Cereals 6 Uncooked
Cooked

Mixed Cereals 7 Uncocked
Cooked
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TABLE II

- Thiemin Qontent 61’ Cooked Cereals

'.Ehi.amin

roducts derived largely from barley:

. . Products mot otherwise claseified:

(Long Method) -
- Yot Dry
Moisture Basis Basis
__Meg. /em. Mog. /gn.
12 T 4,07 4.66
8k, 23 0.764
8.72 0.48 0,53
80. 77 0.092
7.28 6.59 T7.11
84,97 1.0
84,61 1,028
8.00 3.98 14,33
80,42 1.519
7.85 9% 5,36
g2.34 1,190
9.27 177 1.95
KB 4,52 4,90
- 72.03 1.107
7.92 13,43  1h.59
92,28 0.934
g.1h h,28 4,66
70.72 1.277
8.42 4,38 4,78
T4.06 1,009
7.95 550  5.98
77.88 0,893
9,07 3.8 4,18
81,20 - 0,637
76.93 0,858

Moisture Method) Method)
$  Meg./em. ﬂeamlam

After Sterage

!Ehzamiu
(Wet Basis)
. { Short

(Long
u

Thiamin
(Dry Basis)
(Long
Method) .

12,48
87.16

11,67

87.62

13.56
87.77

11,28
71.93
7;'33
he3s

8.h8
s7 56
14,46

91.56

8.90
81,50
13.54%
91,26

6.00
17.63

9,60
84,50

193
78.52
10.35

g2.71

11,33
36,87

- 0.755
5.

0.35 |

0.153

0.1
0.092
0.93
0.238

3.84
0.818

3.89

56
0.902
5. Th

1.77
0.118

4,46
s 89@

0,498

3.23
0 Thb

0. e

3.1h
0,647
1.82
0.363
3.4k
0.729

0.4%2

0.25

- 0,66

0,24
2,38
1.19

1.55

2,32
2.50
0.2
3.18

492

'DATA IN COLUMNS 1, 2 AND 3 ARE FROM ASSAYS OF A.R, LEVINSON 19h2

2.51
3.98

= 3

Mcg. /gm.

0.40

o046
1,08

4.33

h.21
5,92
6.27

2.07

: .90

6.35
3.4k
4,86
3.4
2,03
3.88
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and after storage, and in Table II before and afier cooking,

Cereale ave described according %o thelr common characteris-

tics ond according %o the grain from which they are made rather

than their $rade names. Whére geveral results alre reporied
for one variety ,-M cereal each resull is for a geparate pa.ak-—
age’éf th;gséfereal. These are aistingaiaﬁea by the use of the
small letters 2, b and e,

The ammt of thiazmin in an average sarviug of egach of
these ceresls is shmm in Table III. For most prevared .
cerenis a ocup was considered an average serving, For pre-
pered gereals in blseuit forn a single bisoult was welghel.
The p;qriiqg._ of wma; 5em.Weigﬁea wag one %a‘blg:apg@n‘. }3‘.9‘.::

coolted ceresls this welght wes defermined by wéighiﬁs&h?e;&

- fourths of s cup of cooked eeresl which was taken ‘@a 180 _
grems for the cooked seresls in this study. ‘

The smount of thiamin in an average serving was ca?,.-:-v\
culated for the mewly purchased cereals my. In ecach case
thiemin content as determined by the standard long method was

used in salculation,
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TABLE 111

Thizmin Content of Average Servings of Breakfast Cereals

Prepared Cereals:
Bran Flakes

Bran Flakes
Bran Flakes
Bran Flakes
Whole Wheat
Whole Wheat
Vhole Wheat
Whole Wheat
Whole Wheat
Shredded Wheat
Shredded Wheat
‘Puffed Wheat
Puffed Wheat
Wheat Germ
Corn Plaokes
Corn Flakes
Corn Flakes
CGorn Flakes
" Puffed Corn
Puffed Corn
Puffed Rice
Puffed Rice
Paffad Rice

Puffed Wheat and Rice

]

mwmwgumw'mkmwmrmmwzumw

3a-

¥heat and Oat Flakes

Mixed Ceresls

Cereals Requiring Cooking:

Whole Wheat
Wheat Parina
Wheat Farina

1
2

Aversge Serving

Average Serving

Rolled Qats 1 Cooked one step 180
Rolled Oats 1 Cooked two steps 180

Rolled Oats
Rolled Oats
Barley Farina
Mixed Ceresls
Mixed Cereals
Mixed Cereals
Mixed Cereals
- Mixed Cereals
Mixzed Cereals
Mixed Cereals

2
3a

~ WA G D

e, Beg.
50 1lg
50 76
50 123
50 131
30 55
28 18
18 37
60 184
4o 108
28 6
28 63
15 1
15 3
-7 192
25 6
25 12
25 1k
25 g
¥ ';
15 4
15 7
30 6
15 -3
60 236
25 67

. 180 138
180 21
180 17
187
185

180 27

180 21
180 Wy
180 199
180 168

180 230

180 182
180 161
180 95
180 1T




The effect of cooking is showa in Table IV. %he thiemin
contents of cooked and uncooked samples are calculated to o
dry basis to facilitate their comparison, The cooking time

required for each ceresl i1s included in the Tsble.

A comparison of the results a‘bt‘é.zned by the methods of
Henmnesey and Gerecedo {(1939) and of Hoffer, Alcock and Geddes
(1943) shows in getersl that the shorter method gives lower
reswlés then the longer one. It would appear thet the method
of Huffer, Alcock and Geddes camnot be used as a replacement
for the longer one for swbstances of as diverse composition as
_ breskfast cereals. Therefore we have congidered only the
resmlts obtained with the stendard method invelving digestion

- with amylase.

The thiemin contents of the cereals analysed are of the
szme ardery aé thoge reported by other investigators. Those
aérived largsly from cora amd rice are quite low in thiamin,
 Higher values doubkless would have béen s‘bta'iqéd for rice
preparstions if the rice bran had beem redained in the ceresl.

The products derived largely from wheat endosperm, which is



“
‘Whole Wheat

i fg@llﬁd Qats

‘Bolled Oats
Rolled Oats

| Bolled Oats
| Bolled Oats

. Barley Farina
" | Barley Farina
Mixed Cereals
‘Mixed Cereals
Sk Mixed Cereals

. | Mixed Gerveals

Mixed Cereals

Mixed Cereals
Mixed Cereals
Mixed Cereals
Mixed Cereals
| Mixed Coreals
o g}xed Cereals

{Pixed Cereals

Vheat Parina 1
-Wheat Farina 1
‘Wheat Farina 2
Wheat Parina 2 Stored

_ ;Bolled Oats 1

Stored

Cooked
1 step
Cooked
2 steps
Stored

Sﬁered

Stored
1 .
1 Btored
2
2 Stored

Mixed Cereals 3

3 Stered

Mixed Cereals 4
4 Stored

5
5 Stored
6
6 Stored
7
7 Stored

1
1
0. 2 Stored
‘Rplled Oats 2
3
3

Bhiemin Ioss in Cooking Breakfast Cereals

Cooking
Time

~MAin,

Zhiamin (Dry Basis) Mcg, /em,

Cooked

~ Uneooked

_Lereal

4,66
0 73

0.33

1,08

71

- 7.11

3.21
%33
2
6.27

Ee

4,90
- u.go
14,59

L84
0,67

0.k8
0. Th

195

6.9

6.68
371
342
7.76
6. T4
5.76
8. 38

1.74

1,450
3.96

4,81

12.10

5,70
h. 36
3.33
3.89
2.83

Lol

'3.01
3.39

3.72
1.15

~ Gooking

0,04

0.05

0.20

o, u3
0,62
0.79
0.16

D -t

0.21

- 0.67
0.94
0,09

' 2,49

0,65
0.30
0.11
0,89
2.03
1.9%

0.30

0.79

113
2.73

' DATA FOR CEREALS PRIOR TO STORAGE FROM ASSAYS OF A.R. LEVINSON, 1942-3.
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designated here as wheat farina, are likeicﬁ.se not partiecularly
good sources of the vitemin, Those made from whole wheat are

mch better in th;s regard, the bran and germ of the wheat |

contributing substantislly to the thiamin in the manufactured

cereal, | |

Rolled oats is a better source of thiamin than whole wheat.
‘J}he aaregla made from mi#tm'es of several grains appear to de
as good and occasionally better seurces of thiamin than oatmeal.
This .i.s no deu’b§ beéaﬁee ﬁhey are rei.nfomea with wheat "nraav‘
and germ or rice pailiahiiags_ or other thiamin eanceﬁtratés.
With the exception of those cereals derived largely from vheat K
endospern, br’eakfaat foods wh&éh require cockﬁ;ng appear 0 be
heﬁter gources of thiamin them prepared ones., This is sub-
stantiated by the exemination of the amount of thismin in an

average serving of each of these cereals.

From the data of Tables I and II it 1s seen that bresk-

fast cereals retain rhest of their thiasmin when stored at

rb,am temperature for consi,dérable periods of time, Slight

losses are evident in some cases, There are apparent gains

in others,




2k

The data of Table IIX 4ndicate how much of the ré-
conmended dafly allawanee of thiamin for the a#araga men
may be provided by a ai.ngle gserving of a breakfasy eeraal.
One trand of rolled oats contrilutes between 154 and 168

of this amount. ' Bolled oats, whole vheat and mixed cereals

~contritute from 10% - 15% per portion, Wheat eadosperm, |

corn and rice products contritute very 1little. Cooked
eereals contribute more than prapared ones. ?his is not

ex;alained by difference 121 size af portion as 180 grams

»of cooked aereal eontai.n appraximately the aame anoant of

eelids e an aVeraga serving of prepared eereal.

Cooking dees not lower the tkiamin content appreciably.

Some of the rolled oats and wheat emdosperm cereals show ap-

parent galng, Mixed cerenls show the greatest cocking 1@395913.

‘Thig s not surprising since they reauire a 1é:nger cooking ‘

§eri.ed then most other ceresla. | th.le méivi.dual samples
shoved a higher dagree of 1ous the majarity have less ‘bhan
20% of their thiemin destroyed. In half of the cases a loss

of less than 10% was emcountered,
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PART B MEATS
" METEHEODS

The neats stuéieé in thi.s mvestiga%ian were: beei. Yeal.

vlamb. park:. Vari.ety meaﬁa and pmaltry. S%aadard household
- emts were purehasad for uneeok:ea analya!.s. Similar aééacant
cuts were pnrehased for coeking studiesv. Eaeh cui vfer'mt-

caoked analysis was we!ghed and div.tded into meat. bone and
-.viai‘ble fat. whieh were weighed separately. Each coeked cut
 was weighed. before and atter caoking and divided after ceeke-
1ng into meat, bone, visible fat and dri.ppings, which were
weighed separately. The meat alone was retained for anelysls. |
1% was ground in a mest grinder %o produce a homogenous sample,
Sampl"es‘: were taken for duplicate thiamin asssys by the method
outlined ﬁélaw and for dup&iéaté moisture Gestés, 'Itx the ana-
lysis of raw samples mest was removed from the bone and welghe-
ed ag wers the bone and visible fat .porfﬁions. The réea% was
put through a .ﬂandgr& meat chopper twice, 'Bnpiiﬁa%e saﬁpﬁ_.es

were toaken for thismin -nd moisture sssays.

Samples were cooked following standsrd methods of
cookery for general housebold usage as outlined by the Com-
mittee 6n Preparation l‘aetofs. National Cooperative Meat

Investigators (’19?42). Oven temperatures , interaal



temperatures (as shown by a Taylor Meat Thermometer at the

geptre of the roast) and cooking kimes are given in the tables

s&x@wiag primaxyy daiaa'.

- 'ﬂm amaking of mast mea*ks was done 2% nneeiﬁed oven
: $mpera%uraz watil ﬁm apaeiﬂed s.n&eraal isamperatm wos

raaahea. Where ths use of a thememe’ser was not feasi’ala.

matn were cooked a peeammended s.ime ag speaifie& m the

aham :referenee. the time being 'mried according to the

_ waigb& of the cub.

The method uged for thiemin apalyses was a medificabion
of the Hennessy snd Qerccedo method, sample welght varied
£ron 10 %o H50 gnms, ﬁhe ‘gample to be msed was weighed and
ground into o homogenous #&.ss with appmﬁmatgly 225 ce. of

0.1¥ sulfuric acid solmtton,(this a@t&m slso varied with
the welght of the aamp}..a) in the Waring Blendor. 7This re-
quired ﬂme mmﬁeﬁ. The velum'a was'uada» up to 300 ce. in

a wmem@ £1adk with more of the acid molution. Then i%
vas heaﬁed £9; one hour st 70° G. ¢ and t@ 4t was added 1.2

gm. takadiastase in 20 cc. ‘of 2.5 molar sadium acetaﬁe
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solution, ﬁhdmixﬁure was heated for one hour at 50° v‘c ané; :
twelve haurs at 37° ©. Iext it vas filtered and the filtra‘ke N
made up to 500 e, in a valumetri.c flask.. An appr@pria@e
eliquet wasg allowed to seep thrm:gh a Decalso column. Frem
this point on the preeedure was the sama as that for ceraalu. '

Eeteminatsions were made on the allquets of pure thiamin sel—-

their raspee%&va readings on ‘the pmi:aﬂwmmater.



The primery data for beef and veal cuts are presented
in Table V. This includes seven roasts which were cocked
until a specified internal temperature was reached. The
beef steaks were pan broiled to the medium done stage. The
veel cutlets were pan broiled to o well done stage, Stew-
ing beef éf the neck roast wes simered in water to cover
wntil tender, '

The thiamin content of cooked and uncooked samples of

beef and veal on a web and dry basis is shown in Table VI
The ziereentagg ,1,ess‘ of thiamin on cooking is shown in the
seme table, ﬁ-’g’ble ux presen"bs ‘th,e moisture content of
" both cocked and ungsooked pertians end the thiamin content of
a 100 grem portion of eee’kad and aﬁ%aked beef, The per?
_ef‘ént af t_he as purchased (A.P.) cud actually edible after
cooking is fécarée&. This rei"ex«s‘%a the meat, hm:uﬁm
invisible fat but net ‘ba;a'e. drippings or vigible fat. '.t?ha,'
amount 6f thiamin in 100 grams és pumhasecl after cooking |

s
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Steving Meat Heck

Bumg Haést

Prime Ribs

Round Bone -
Shoulder Rosst
Porterhouse Steslk
Blade Roast
Sirloin Steak
Wing Roast

Round Steak

Yeal Cutlete
* Round Roast of Vesl

Beef Wet basis
S - meg. /em.

Sut Ungooked

0,201
0.2%9
0.186

0. 21k

0,199

0,301

0.212

0,283
o.M

0.514 -

0.499

Gogkgd
0.302
. 0.286

0,232
0.302
0,286

0.385

- 0.329
10,398

0,265
0.818

Uncooked u09°ke§
0,683 |
0,748

- Q.7T1h

0,844
0757
1,164

0.756
yl.eﬁh

1.535

2,06}

2,021

0,797

0.672
0.67%

' 0.83%6

0.747
1,012

0.807
. 0.868

0. 388

0.679
2.437

Cooking

Loss %

10,16

5.6

1.32

19.92

THTT

67.10
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TABLE VII

Thiemin Content of One Hundred Grem (A.P.) Portions of Beef and V’eal.

UNGOOKED COOKED
Thiamin in % Thiemin in %
100 gm. AP,  AWP, 100 gm. AP, AP,
Moisture Fresh basis Meat % I’resh basis Meat

Cut of Meat  _ 5 ~meg. . Edibvle Moisture Bdible
Rump. Roast 70.60 - 13.6 67.8 48.5 i
Prime Ribe 68,04 5.7 6.6 . 3o
Round Bone .04 1.6  62.5 "R
Shoulder Roast |
Porterhouse Steak T%.69 13,4 62,9 63,88 A 57.7
Blade Boast  73.72 1.2 56.2  61.70 9.9 3.5
Sirloin Stesk  Th.27 2.1 . 701 6195 - 17.8 46,5
Wing Roast 71.92 9.4 ¥5.5 60,29 13.7 43,1
Round Steak  73.89 20.8 13.6  62.07 19.1 58.3
Neck-Stewing Meat 71.30 26.0 57.2  55.16 17.8 45,0
Yeal : ‘ ' ; ;
Veal cutlets 75.10 °  32.2 62,7  60.88 11,1 k1.6
Roast Round 75.31 38,1 76.9  66.53.  u3.1 52.1

All moisture and thiemin valnes are for 100 gm. AP, p@rkians, with bone
and visible fat and in the case of cooked meats, drippings, removed,

% edibility refers to % of meat left after z'ememl of bone, visible fat and '
dripping.
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44 determined thusi~

(exol. waste) x 100 x mes. thiamin in cooked mest fresh basis
inel. vastev _ ' :

!hus actual sshtamin con‘ken‘k of meat as eaten 1s e‘btained
- rather them a gemeral figure for m.amtn cencm of the
mass or stesk as o whele. !t 13 assnmed that the thi.a-

min content ef dripp.‘mgs is uegligible as shawu by Kﬁ%z,

Robinson and Levimson (1943).

In Poble VIII primary data for pork roasts and
chops az;‘e presented. The roasts were cooked until the
specified int-ei-‘n,al %emperame was reached, Pen pork
ehops beginning ab the shoulder were analysed. Aliemate
ones were ‘paabrenaxl in a nreheated skillet ta the well
done stage (everage twelve minutes) and assayed in that

form. The others were assayed uncoocked. Mierograms

_ of thismin in an entire chop as served is included in

ilﬂ_.s ‘table..

In Table IX the thiamin content of a_‘eékaa and uwp-

eaek;ed gemples of pork on a wet and é.ry basis is shown.
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Thi

e

Bork

Chops - Starting
‘at Shoulder

f Uncooked
11 9,64k
I 804
i 7.329.
VIII  7.523

X 10.0%7

meg./en.
Gooked

I 7,159
11X 9.01k
v .69
Vi 9.63h4
IX 12,323

wismin Content of Pork

Enaeékﬁé@ ‘
28,615
20,433

17.007

19,565
21.257

17.432
23,058

11.870
15.915
16.126
16, 244

17.680

Gaekigg Loss

58.52
22,11
11.06
16.97
23.99

18.}9
23.32
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The percentege loss of thiamin on cooking is given in the same
$able.

Table x presents the moisture content of coocked and wn-
¢qoked samples of pork cute end thiamin conteny of o 100 gram
‘portion of eooked and uncooked pork, ¥The percent of the as
purchased cub actually edible after cooking is given as for
beef and yesl. As 1& the case of beef and veal the cooked
‘portion represends 100 grams of frésh meat. The seme formula

Le used in caloulating the daba as before.

~ Primary data for cubs of Lamb assayed in this s?mdy ars
" given in géb&ex;;, Boasts were ¢ooked io the specified in-
ternal Sempersture. Ohops were pasbroiled on a preheated

skillet %o the wall done ‘staéa.

'?aﬁlg X1 presents the ihiomin contend efeg&e&ea end
| wakaé. aambiss of lam‘h on a wet and dry besis., The pud-
: aentaga loss é.::\ thizmin on em:kigg is given in m:s %a‘b_lé
algo. o o -
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PEEZ

Thiamin Content of One Hundred Grem (A.P,) Portions of Pork

' ‘ " Moisture
Gut of Meat ,

Chops -~ Starting at shoulder

I 66.65
IV 60,3
V. 56,90
VI 61.56

X 63.18

 Loin Rosst
Upper Shask = . 6470
Lower Shank ” 66.21

A1l moisture end thiemin yalues sve for 100 gm. A.P. portions wit
visible fat and in the case of cooked meats; drippings removed.

TUNGOOKED

Thiamin in
100 gn. BEdible
4ePs Frosh % of

Hoisture

Thiamin in

100 gm,
Fresh

_mog, AP Mest £ moZ.

5.9 5.9 1 39.69 3.7
. u29,0 52.9  III 43.36 w434
W,9 60,3 ¥ U617 35,0
M3.6 549 VIIN.69 330,k
557.6 5.6 IX k0.5 12,8
BLE 581 BT3 309.2
ush, 7 58.4 52,70 Lg2,. 4

h bone and’

% edivility

refers to % of mest left after removal of bone, visible fat end drippings.

Bdible

% of .

. A'A’,P’ ne&"

- 15.5

k9.2
3.7

.3

33.5

47.9
51.7
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Wey Basis

-y

- LA

~ Uncooked G:Soakéé._, ﬁaeéekad Cooked
Hind Leg Lower Portion — = - ' o .

" 4,502 0.569 1.895 1470
Hind Leg Upper Shamk = 0.362 048  1.290  1.0%9
Neck Roast 0,177 0.190 0.593  0.u06

Breast and Shanl 0,213 0.37L 0.4 0,931

Riblst . 0.3 - 0435 1001 - L.o7
Rib lest ‘ 0.359 0. 435 1,121 1,004
Totn. 0.634 0.7 2,018 1.750

Toin | L8k 1298 . 3773 2.869

-

10,43

15.78 .

23,42
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In Table XIII the moisture content of cooked and un-
eoe_k:eé.v samples of Llamb cuts and th,iaﬁin content of & 100 gm.
portion of ._ééa‘k_ed and megkea is given, The percent of tha
o8 purchased cut actually edible after cooking is given as

for beef, veal and pork,

Prima:'y dabta for fowl asseyed are shown in Table V‘XIV;‘
they are from a variety of s.;sﬁ&iea; A chicken broiler vas
| broiled in en oven at 3800 for twenty-two minutes, Ohlclen
’b‘rei_l,er' livers were small and sufficient for 'anceakeé assay
semples only. Analyses were nade of 'lighﬁ" and dark meat of

the right half of a e’ahieke‘# roasted in sn oven at 325 - 350° F. |
- for éna hour énd tventy miﬁutes.v 3imilar analyses of the
left uncooked half of the chicken were made. The _rvi‘_ght half
| of a stewing fowl wos simmered for two hours and thiriy—
five mi.nﬁtes over moderate he’at with the addition of six
- cups of water, and light ahd dark meat portions assayed, A
ss,i_ai.ia: assay of the left uncooked portion was msde. The
| 1iquid in which the fowl was simmered was assayed to deter—

nine the amount of thiamin extracted by the cooking water.
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Thismin éonteat of One Fundred Grem (A.?.

I’Qrtiéna of Lemb

UNCOCKED - SookED
| . ot . a
o Thiamin in - AP, ~ Thiemin in -
Moisture 100 gm. AP, Meat  Moisture 100 gn, Fresh
Qut of hemb 4 =~ mez.  EMbe % _ mes.

¢ of
Ati,? .
Meat

| Bdible

Hind Leg .
Iower Shank. 73.50 25.3 50,4 63.64 19.1

Hind Leg ' o :
Upper Shank .9 21.6 59.6  59.80 18.1

Neck 7017 8.5 48,1 5309 5.8

Front Breast , B
and Shank CTim 9.4 ~ hh.2 60.19 12.6

, Ribs Chops .
ol First 2 66.58 16.1 47.8 59, 31 13.h4

Rib Chops N : B
Last 2 68,02 17.8 49.7 56,67 13.7

',I;ei.n Chops 68.62 62,4 2.7 55.09 .- 46.2

A1 molsture and thismin values are for 100 gm. A.P. portions

vith bone and visible fat snd in the case of cooked meats, -

removal of bone, visible fat =md drippings.

drippings removed. % édi-.bility refors to % of meat left after

33.7 . |
nj.h |

0.4
.33.}.9
30.7

31.5
42,2
35.6
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~

The right half of a turkey was roasted in an oven at 350°F.

for one hour and forty-five minmutes and then agssyed. The

-left half wes assayed uncooked, Light and ciark meat were

analysed separately in both portions.

In Table XV the thiamin content of fowl on a
dry and wet basis in ﬁeak_ed' end uncooked semples ie given,

Oooking losses are also recorded in this table,

Several fwariety meats! (internal a»rgaaé) vere |

enalysed, Pork liver as purchosed was divided in twe, one
half being assayed unceoked and the other after being broiled

until medium dome, A portion of lavd welghing 5 gm. was

added for breiling which required tweaty minmtes. Similarly

“beef liver was dividea. cooked and asseyed in the cooked and

ﬁn.eo_aked state, The cooking method was parbroiling over low
heat for fifteen mimutes. Lemb kidney and beef kidney were
sosked one hour in cold water before parbroiling ten minutes.

One half of each kidney was‘utilized for uncooked assay. -

‘ Three baby beef hearts were aé.sayed. One was baked in an

oven.at 350°F, until medium done (?me hour and twenty mm;tes); .
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 PABLE XV

Ehiémin Content of Fowl

Cut Wet Basie o y Basis
. i ! ch. J @. . chc @l

: - Cookin
Uneooked . Gooked ~  Uncooked = Cooked _Loss i

Chicken Broiler N 4

Dark Mest 091 068 1.992 1433 78,06
Liver 2,024 . ~ T.202

Boast Chisken

Light Meat . oy 0.358 1,703 1,016 he;ﬂﬁ
Derk Meat 0.625 0.463 2,364 1,199  h9.28

Idver 2,033 | 4,882 —

Stewinz Fowl
“Light Meat 0,208 0.060 . 0,701 0.15%  78.03

Dark Meat 0.21 0.106 1.009  0.251 7413

Gooking biquid Meg./ec 0.028 - L 2,770 weem

Boast Turkey

" Iight Meat - 0,266 o{éug o,Shs : 6.626 | 26.18

Dark Meat 0,376 0.362 1333 ©  0.839  37.06
Biver . .06 ‘ 2,074



;A;u_é,ther wae simmered in water to cover for one hour and forty-

. five minutes. ~The third was assayed uncooked., Thé hearts

that were cooked were soaked in cold water for one hour be-

fore cooking. MNoisture analyses were made on all samples, |

The thismin contents of varlety meats, beth cooked and

ungooked, - are presented in Table XVI. Per ceat cooking losses

aye recorded in the same table;_ The thiamin contents of 100
- gram AP, portions of the fresh var&éty meats mmd of the

cooked meats from these perﬂém are repa'rtea‘ S.a ?able Xvii.

2k

.-

$eUSs10N

| ®he values obtained for the thiamin conten$ of beef
vary from 0,186 to 0.1 micrograms per s‘x*“aﬂeﬁf row meak
end from 0,232 o 0, 398 for cooked meat. This is some- _
'what lower then those reported by Cover et al (104l) vhich

are from 0.5 to‘ 1.1 micrograms per gram for Gooked ment,

Gooking losses are not very large with 5?;1&9 exception ¢f the
__stewing beef, Hers a large portion of the thiamin may have

Yesn Gﬁrae%eé. by the cooking water. Other beef cuts show .
cocking. losges up %o 20%,




' © Uncocked  Cooked  Pasooked

Pork Liver 1.188
Baaf'&&éez 1,086
Lemb Kidney ~  1,u91
.' Beef Kidney 1,982

Beby Beef Hearts 1.903

1.319 Y197

1,239 3. 480
2,075 9,108

© 1,608 Baled 8,166
1,869 Boiled

| Sooked

ea'ogiag Toss

-Eﬁ 298
2.976
3.323
b,921

2.918 Baked
3.022 Boiled

21,42
14,48

52,12

45,95

52.02
62.99
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TABLE XVII

Thiomin Content of One Hundred @ram (A.P.) Portions of Variety Meats

(erems) % Thismin in 4 A.P. Thiamin in

.= o Wi, of AP, 100 gms./A.P. Meat edible . 100 gm.A.P.
o o 4 of Cut  fresh basis = after after cooking
Cooked samples __Moisture  Cut edible meg . cooking meg. ’
Cut of Meat | | o .
Pork Liver : 59.91 164,0 T2.56 95.7
Beef Liver = 56,37  118.0 891 86.6
Lamb Kidney 43.68  128.0 . - AT 115.5
Beef Kidney  57.83  1286.0 50,00 103.8
‘,Bﬂ'by‘j beef hearis | N ' R ' ‘ .
Balced - 58.98  k58.0 . 36.68 59.0
Boiled 71,67  17.0 B 4.5 86.7
""" Uncooked Samples .
- Pork Liver 71.69 95.0  °100.00 1188
‘Beef Liver - 69.96 100.5  100.00 104.6
‘Lemb Kddney 78.52  97.0  88.65 1%2.2
. Beef Kidney 78.23  139.0  8L.h2 1614

Baby Beef Heart ~ 76.57 - l17.0 85,16  162.1

All moisture and thiesmin values are for 100 gm, A.P., portions with
bone and visible fat and in the case of cooked meats; drippings
removed. % edibility refers to % of meat left after removal 6f
bone, visible fat and drippings. , '
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- Pable VII reveals that the edible portion of beef varies

~ from 34.5 to 58.3% of the fresh welght. The amount of thiamin

in a 100 gram A.P. portion after cooking varies from 9.3 to
‘19.1:mtcregrams. It ie a.eeerdingly not a good source of thiamin
in relation to the recommended daily sllowance.

The thismin content of the beef neck is high, There is

an almost regular inéi-ease in thiamin content from the éhoul&er

to the sirlé,i.n and round séctions of the beef carcass., This

is illusirated in Figure 1.

The amounts of thiamin found in veal are lower then those

‘reported by Schweigert et al (1943), The. data on cooking los-

ses are not sufficient to Justify drewing conclusions at this

‘time. The two cubs of veal exemined contained more thismin

than beef, tut could x;ét..be considéred good sourees of 1%,

The thiamin content of pork roasts as shéwg in Eab’le X
1s comparable with the values reported in the literature,
The values for chops are of the same order as those for roasts,
but are sémw!agﬁ less then some which have been reported by
other workers. Cooking 1e§ses for raasts" were 18.39 and 23,32%
while for chops they were from 11,06 to 23,99%, with cne chop
showing a loss of 58,52%.
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Ronge 6% mamin Content 4n

Undesked Beef Caveass
Heg./onm.
{(Moteture Fyee)

\ Rund
N\Steak

S\'r‘ 0‘\ wa e
Tip Qe
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he lesg

Sim "[dir

-0
M less
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o.7114
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l. 535



Ia Table X it is seen that of 100 grams A.P, pork only

from 33.5 to 57.7% is actually edible. This 100 gram A.P,

portion when ecooked contains from 309.4 te ug2.h mtéregrams

of thiamin and indicates that this meat is a zood source of -
K the vitamin in the daily diet. %his is confirmed for loin

chops as shown in Teble VIII, Thers it is seen that the

thiamin content of the entire chop varies from 429.4 to
9576 micrograms of thiamin, This latber figure is more
e than half of the recommended daily sllowance for average— _
aduly males. | ‘ |
 Thiamin values for cuts of lembd asg‘ayed are given m
Pable XII. These are lower thenm those reported by Bachar~
ach (1942) and Selmigért et al (1943). Gosleing losses for

roasts and chops varied from 10.43 to 31.53%.

N : %é per e¢ent of a 100 grem fresh portion of lemb, edible

affer oooking, Varies from 30,4 to 43.4% es shown in Table
I11I. The thiemin velues of this portion after eooking remge:
from 12,6 %o 46.2 microgrems with the velue for the neck being

only 5.8 micrograms,
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In Pekle XI velues for entire lamb chops as served .ars.
given, The thiamin values sre from 18,19 to T1.39 mierograns
or from approximately 1 to 4% of the ?eaqmmended dalily al-
iﬁwaasza. - Gompared with pork chops, lamb chops are a ﬁmx_

‘source of thiamin, The same is true for other lamb cuts.

| Primary date for fowl are given igi’.iﬁa’ble XIV s well as
taﬁ.mm coatéﬁs of one hundred grem i;érsi,,ons of AP, mest
after enokiﬂg. Yailuszé for thismin in thes;e portions .z‘a;;aa
from 10.48 to 14,1 microgrems, with the exception of stew-
ing fowl the liquid of which when assayed contained consider-
able thiamﬁ.n The value for stewed fowl meat alene iragv 2,21
micrograms in the aaeﬁce& meat from a one mdz-ed gram A.?.
- portion. ~ |
Gooking losses as given in Table XV vary from 28,06 %o
ha.égjﬁ with the exception of fowl where thiamin content of
gooking 1iquid ie also glven. An appaxeét geln of thiamin

on eéﬁkm was found in the case of 1ight meat of one broiler.

‘The values for dark meaé are higher than those for light.
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One hmndved grem A.P. portions of variety meats after
cooking may previde up to almost 10% of the recommended daily |
" allowence of thismin fo? the averéage adult mele. They égre
then better sources of thiamin then auy of the é%hsr meats |

 studied with the exception of pork,

SUBMARY

1. Oatmesl, whole whest gereals and thoge contoining mixtures
of mem;r grains ave highest in thisnmin content of @@rssis\ma-z
lysed. Gocking losses for cereals vary ot fag; the m@gﬁ part
are 1i;essﬂthen 26% -After storage for ‘cm_.s year at mnm' temper-
ature cereals -slé.we& 11.%13 Ias‘s of thiamin, |

2, ‘e short thiochrome method of Moffer, Alcock and Geddes
which is designed for use with flour, does not determine all

6f the thiamin in breakfast ceresls,

‘3. Memitobs meats contain less thiamm then is Teported in
the 1iterature for the seme meaté in other places, The values
for pork compare with the ones reporbted in tlie‘li,%aratuwe; s

“those for other meabs are dlstinctly lower,
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4, Beef cuts are in the lower bracket with regard to thiamin

conten$, highest is round stesk, lowest round bone shoulder roast,

- The beef carecass pregsents a gradusl increase in thismin content

from shoulder %o sirloin and round sections. Of meats agalyseé
pork is highest in thiamin content but vzriations within a hog

- and evenin adjacent chops are large. Thiamin content of pork

roasts on an average ie lower than of shoulder chops cooked
and uncooked, Lamb roasts and chops ha.;e somewhat highey thia-
mi_-n. alaniivem than beef but are in the low ronge of th&amia value,

- Similer variations in adjacent cute from the same aniimel ave

obgerved in lamb, OChops on the average are higher in thiamin
then roasts, Arranged in descending order of thiamin content,
meats ares Pork, Veriety Meats, ?ow’l; Ijvai:ab, Veal snd Beef.

5 Percent of the "as purchaﬁeéi" pﬁz‘%&én of a eut of meat which
is edible (e.xeléding vieible fat) sfter cooking varies greatly
in meats assayed. One small brbii;e&'perk chop'may supply 24 -
5h% of ihe daily requirement of thiamin for ﬁhaavaz'-age men.
One sinall broiled 'lamB chop mey supply 1 - u% of the ﬁé.ily’

- requirement of thiamin for the average man,
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6 - Thiamin values for dagk meat of fowl are higher thay these
of 1light meat portioms. Ohicken livers are higher in thismin
'Bha.a ﬁgéf or pork liver. Turkey liver is in the range of beef
or park Uver. ’E‘bil;_‘i‘zaﬁiaﬁ of a considerable amount of the
quﬁé'.& in vhich foul is simmered. brings its thiomin content

up -ﬁé that of chicken and mrkajri. Thiamin content of raa#
nh%ak:en and ehioken br&&iérs is hizher than that of fowl and
turkey, as veal is higher than beef; possibly this is explained
by the age of the onimal. -

7. 6©f variety meats éseayea. lamb and beef kidney have the
highest thismin contents followed by baby beef hearts and pork
- and beef liver. All are in the upper range of thiamin content

in comparison with other meats.



1943

194

1942

1929

1937

194

942

1944

19%0

54

BIBLIOGRARPEY

Allen, Dorie I,, J. of Fut, 25: 21: 1943

#Phe Assay of Vitamin B in New Zealand Materisls by
the Thiochrome Method, #

Andrews, J.S, and Nordgren, R., Ceresl Chem. 18: 689-95, 1911,
' "!hlami.n Content of Cereal Grai.ns.
Be.aharach A.Lo. Soc., Ghem. Ingd, 5 97: 9’4‘2-
¥Phe Mineral and Vitemin Content of Meat.®
Certer, O.W. and Drury, A.N. J. Physiol. 68, Proec. 1.
* "Heart-Block in Rice-fed Pigeons.® _
Cline, J.K., Williems, R.R., snd Pinkelstein, J., J. Am. Chem. Soc. 59t
1052: 1937.
Studies of Crystalline Vitamin B LXVII, Synthesis of -
Vitemin B, o
Committee of Foods and Nutrition of the Nationsl Research |
Council, Waghington. "Recommended Dally Allowances for
Specific Nutrients.® J. Am. Med. Assec., 116 : 2601: 19W1,
Committee on Preparatzon Factors. BNationsl Cooperative
Meat Investizators. "Meat and Meat Goekery. ¥ Hational
Livestock and Meat Board,

Cover, Sylvia. HeLaren. B.A., and Pearson, P.Bs, J. of Hut,
27: 363 : 1944

"Retention of the B - Vitamins in Rare and Well-Done Beef."

Fixsen, A. Boas, and Roscoe, M.H,, Nut. Abst. and Rev.
9: 4: 19ko0,

' ,'i'zables 'o,f the Vitamin Content of Human and Animsl Foods,”




| 1942 -
1942

1943

1939
1943
1943

1943

1926

55

it
E
f
-+
Jomt
1o
A
1]
i
L]
]
{4

Geddes, W.F. and Levine, M.N, Cereal Chem. 19:547-52: 1942,

‘UDigtribution of Thiamin in ‘the Wheat Plant at Successive
Stages of Kernel Development. *

Golberg, L., snd Thorp. J. - S. Afr.tca:n J. Med, Sci.
7:95-108:1942,

TN Survey of Vitenins in Africen Food Stuffs.®

Golberg, Ia.. and’ Ihazp. J.M., S, Africen J. Med. Sei.

8; .129.19 B

"4 Survey of Vitamins in African Foodstuffsh,
- 11, Further obaervations on the estimation: af ’chiamin.

..Henneasy, Dede and Gereaeda. LiRe 4. Am, Ghem. Sac. 61; 179-83

"Determination of Free end Phosphorylated Thiamin by a
, K@difiei Thiaehrome Asaay (N

Hutz. Mary G.. Robinson, Alleh D.. and Levinson, Abigall R.,

. J.0.D.A0 52 85: 1 91;3

 mpe 'Ehiamin Gontent of Pork, "

“Hoffer, A., Alcock, A.W.. and Geddes, W.¥., Gereal Chemn,
. 201 717-29:1943,

#A Rapid Method for the Determination of Thiamne 1n
Wheat and Plour,

ifgakson.‘ S.H., and.' Malone, V. J. Cen. Dietet. Assoc. 5:9:1943.
Thiamin Content of Cenadlan Breskfast Cereals."
Jansen, B.C.P., and Donath, W.F,, Chem. Weukblad.23; 201.

~#Antineuritische Vitamine.®

1939.



1938

1943
194k

1935

19k2
194L
1944

1943

BIBLIQGRAPREY

Kinnersley, H.W. and Peters, R.A., Biochem. J. 32:5:6 1938,

"Improvements in the use of the formeidehyde azo reaction

for Vitamin :‘81’  Abstracted in Nut. Abst. end Rev. 8:6;9:1939.

- Kitzes, Geo., and Hlvehjem, C.A., J. Am, Med, Assoc. 123:902-3:1943,

"'.Ehe Vitamin Content of Prepared Cereals Foeds.
Kitzes. Geo, aad. EJ.VehJem, G.A.. J. Am, Hed. Assoc, 126 $100: 194%,
#The Vitamin Content of Prepaved Ceresl Foods, M

Xuhn, R,, Wegner-Jauregg, Th., ven Klaveren, F.W., and Vetter, H.,
Hoppe Seyler's Ztschr. 23U: 196: 1935

"Uber einen gelben, schwefelhaltigen Farbstaff aus Hefe, "
Abstracted in Nut. Abst. and Rev, 5:632:1936.

- bene, R.L., Johmson, B., and Willi=ms R.R., J. of Nut, 23:613 1942,

#studies of the Avemge American Diet, I. Thilamin Content,"

Lincoln, Howard, Hove, E.Ia.. and Earrsl, G.G. . c‘ereal Chem,
21: 275: 194k, .

‘ ””-khe I‘z‘oss Q,ff Thiamin on Cooking Bre‘akfast Ceresls."

Melntire, J.M., Schweigers, B.S., Eer’ost. E.J., and Elvehjem,
G.A.. Jd. of Bus. 28:35:194h4, | , .

#¥itanin eantent of variety Meats.®

Miller, R.C,, Rence, J.W.. Dutcher, R.A., Ziegler, F.T.,
Melerty, M.A., J. of Nat. 26:261:1943,

WPhe influence of the Thiamin intake of the P:lg on the
Thiamin Content of Pork with observations on the
‘Riboflavin Content of Pork,"




a9
1926

1928

1943

1935

1937

1943

1943(a)

19h2

57

5]
i)
o
1t
1]
o
7]
1]
1
g
£ fo
4

¢

 Nordgren, B. and Audrews, J.S. Cereal Chem, 18:802:1941,

_ ”miamin Content of &ereal &rains. ‘
esbome, T.B. ond Mendel, L.B., J. Biol. Chem. 69: 661.
. #The Relat;on of the Rate of Growth to Diet.*®

Orr-Bwing, J., and Reader, V., "Streptothrix corallimus
in the Estimation of Vitamin B, ¥ Blochem. J, 22:14%0:1928,

Ree&man, E.J., a,né. Buckley, I-eenar&, Gan. J. Res. See,D.

21:261-6:1943,

"itemin By Content of Ganned Pork,"

 Sohopfer, W.E.,Zeitr. F. Viteminforsch. Y:67:187,

#Etude sur les facteurs de crolssanece. Action de la
vitemine cris tollisee B; et de 1l'extrsit de germe
de ble sur Rhizopus et d'sutres Mucorinses,

Stalmltz. Al 8., Atkin. L.. and Frey, C.N,, J. Am, Ghem. Soc.

59+ 94811937,

".A. l’ementatién &esﬁ for Vihamin :Bl

SQhweigert, B. 5., Hamierson. L, M: Mcxntire. Jd .E and
mvahdm, Cede J. Qf Nut. 25 1)‘.'3. Febd. 19 3;

"Whe Retention ef Yitamins in Meat during Gaoking.

Sahwaigert, B.5. Kc;ntire, d. M, emd Elwh,jem. C. A,
d. of ¥ut. 25:73:duly 19h3. C

#The Retentlon of Vitamina in Meat during Storage, Curing

and Oookinmg, #
Slater, E.C. and Rial, J. Med. J. Austral. 2:231:19u2,

- "Thiamin Content of some Australian Biseuits and
Breaskfast Foods, "



1939

1932

1935

58

i
fomt
w
i
ot
o
I
i
g
+d
1
1

S’&&ebeling, H,E., and Phipard, E.F., U.5, Dept. Agric.
Cire. 507:1939.

WDiets of families of employed wage earners snd clerical
workers in citles.®

Windeus, A.. ?schesche. R., Ruhkopt, H., Laguer, F., and

Sc:lml'bz. . hysial. Chem. 204:123,

"Die sarswllw von kriatalliiertem antineuritaschem
Vitemin ens Hefe."

As reported by Williams, ReBe and Sples, T. D. '
"Witemin By (thismin) and its Use in Medicine."
‘ ariginal not seen.
Windsus, A., Tschesche, B, and Grewe, B.Z, physiol. Chem 237:98
. ey das aﬁkinmr'i%iseh‘e Vitomin,*
As reported by Williams, ReR. aml Spies, T.D,

"Vitemin B, (thiamin) and its Use in Medieine.®
@rigiaal not geen.



