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OBJECTIVE

Thiamine or vitemin B, has recently been established as
one of the nation's most needed vitamins. With the sddition
of Thiemine to msny food products, there has arlisen a neesd for
a rapid and eccurate method of its determinsation. 1In ihia re-
search the establishment of such s method has been sttempted.
It should be noted thst before this ressarch was completed,
the A. 0. A, C. had tentatively adopted a short procedure
somewhat simlilar to the one used in thls research.

There 18 also an urgent need for a respid, accurate
method of Qetermining vitemin Bs. The development of a |
relatively simple procedure for this determination has also
been attempted.. Although the method gave fairly consistent

results, 1t was not as successful as the B; determination.



INTRODUCTION

Vitamin By 1s known as Thismine Hydrochloride. Thimmine
'chloride; Anti-Beriberli or Anti-Neuritic Vitsmin. TIts chemical
formula is C1pHjgON4SClp and 1¢s molecular welght 1s 337.26. It
contains 16.61% Nitrogen, 9.51% Sulfur snd 21.02¢ Chlorine.

This substance occurs in rlice husks, cereal grains, yeast, milk;
green lessves, roots and tubers. It was first obtalned in
crystalline form from rice polishings in 19268 by Jansen and
Donath, snd is now produced syntheticelly. Its structusl formulas

is shown below.

N=CNH, HCl CHs§=————C CHp CHpOH
CH;C C——CHy — N
. & N

It exists iIn the form of crystals or crystslline powder, and
has a slight yesst like odor. It melts at 245-248°C. with some
decomposition. One gram may be dissolved in about one ce. of
water in 100 oc. of 95% aslechol, or in 18 ce. of glycerin. It
is insoluble in ether snd bensens, and has a pH of about 3.5.
On sxposure to alr of averasge humidity, It absorbs an amount of
water correaponding to nearly one mol., forming a hydrate. The
article of commerce contains about 4% water, which is removable

by drying at 100°C, or in a vacuum over sulphuric scid.



In the dry form vitsmin B, is stable, and heating at 100°C.
for 24 hours does not diminish its potency. In water solution
it oan be sterilized at 110°C., but if the pH of the solution 1is
sbove 5.5, 1t 1s destroyed rapifny. One gram of crystaliine
vitamin By ls equivalent to 333,000 Internationel Units,

Vitmnin By 1s used in correcting snd preventing Beriberi
and Anorexias; 1in securing optimum greutﬁ in infmta end children,
and in impeired lactetion. Vitemin By deficiency in man in- |
volves the nervous and circulstory systems. The minimm daily
“ pequirement for men has éaen estimated to be 0.5 to 1 milligram,
while the optimum is 1 to 2 milligrems,

Riboflavin 1s ecmmonly known as Lactoflavin, Vitemin G,
or Vitamin Bg. Its chemical formula 1s CynHgoOgNy snd its
molecular weight is 376,19, It exists in the formm of fine
orange yellow nMes, or powder, snd melts ‘at sbout 275°9C. with -
dscomposition. In the solid form it is not appreciably affected
by axrm@d light, but z;n solution, and especlally in alkaliné
solutions, 1t is rspldly deteriorated on exposurs to light.

One hundred ml. of water will dissolve 11 milligrams of
this vitemin, It is less soluble in aleohol than in water; it
1s sparingly scluble in amyl acetate, phenol or cyclohexanol;
is very soluble in dilute sodium hydroxide, snd is insoluble inﬂ
scetone, chloroform, ether and benzene. Its aqueous solution
is a pale greenish yellow sand has an intense green fluoresenos,

which disappears on the addition of sn slksll or acid.



An average doss 1s thought to be betwsen 3 and 8 milli-
grams per dsy, with s minimum dailly requirement of 2 milligrams,

Seversl photometric methods for the determination of
vitamin By snd vitamin By have been published, The short method
for vitemin '31; herein dtseribos&; embodies the principles re-
corded by various authors in the literature, and alsc principles
suggested by Dr. C. G. Harrell of Pillsbury Flour Mille.

~ Since the short photometric method gave saﬁiafﬁatary re~
sults for the determinetion of witmmin By, similur methods, with
modifications, were employed in the determingtion of vitamin Bg.

A referee sample of flour was anslysed by the long ex~
traction method for the purpose of compering results to those
obtained by the short sxtrsction method.



EXPERIMENTAL FOR VITAMIN B,



CALIBRATION OF THE SPECTROPHOTOMETER FOR THE
DETERMINATION OF VITAMIR By

Several types of Spectrophotometers &re. svalilable for
photametric determinations., In this resssarch a Colemen Universsl
Model 11 was ussd, All sccessories ware for this type apparstus,

The spesctrophotometer was callbrated with standerd solu-
tions sugpested by Dr. C. 0. Harrell. (3)

It was mﬁssm that the filters be in tha proper position
and ﬁmﬁ the Tltrs Vioclet Illuminstor, used in obtalining light
of the desirad wave length, be directed corractly into the sample.

An 8 to 10 volt atorage battery waas connected to the Ultra
Violet Illuminator fitted with the filter {UV-1), used in the de-
termination of vitamin By. The Illuminator wes then placed di-
ﬁctly over the ssmple chamder. The proper filter for screening
the photoslectrisc cell (PC-1) was then plsced in position. After
the Illuminator had warmed up for aboul three minutes, the machine
was resdy for the photametric determinations.




Calibration of the Spsctrophotomster

TABLE %0, 1
Celibration ’ | Quinine
Ho. Cuveltes Setting Realing for 1 ug. std.

1 U-11-8 100 18.0
18,0

20,5

2 U-11-E . 100 25.0
24,5

23,5

24.0

N 22.5

28.5

b, U-11-2 100 24,5

.56

From the dats shown in Table 1, 1t was concluded that when
the U-11-E cuvettes were used, ons microgrem of vitsmin By was
equivalent to a resding of 23,0 to 25,0 units on the bdlack ascale

of the fluorophotomster.

A blank determination wes made using the empty cuvelies

and no reading was obtalned.

“?.‘



In & comparison test, both the isobutanocl and dlatilled
water gave a fluorescence resding of 2,0 on ths galvonometer.

Callbration of U-11-E Cuvettes ,

TABLE ¥O, 2
;, . Resding of Empty Resding when contalning
Cuvette XNo. Cuvatte standard quinine soln.
1 10,8 73.5
75.5
74.0
2 10.8 72,0
| 76.0
74,5
3  10.5 72,0
| | 78,0
74.0

Analynes of & s‘k—aﬁwﬂ vitamin B3 solution

TABLE HO. 3
Standard Quinine Setting Reading for 1 ug. of By
69.5 | 46.5
63.5 | | 45,0
70.0 5045
70.0 ‘ | 42,0
60.0 34.5
60.0 39,0




From the readings shown In Table 3 it was concluded thet
the spectrophotomater should Lo mede mors sensiiive. This was
acoomplished by changing the angle of the meroury light.

Analyses of = standard By solution after changing the
maroury light sngle are shown in Table 4.

TABIE KO. 4
Stendsrd Quinine Setting Reading for 1 ug. of By
70.0 $0,0
70.0 42.0
70,0 50,0
70.0 | 40,8




SAMPLES USED POR THE DETERMINATION OF VITANIN By

1.

2.

3.

4.

S.

8.

T

BY THE PHOTOMETRIC METHOD

A refrees semple of semrished patent flour
Emriched wtm flour

Unenriched patent flowr

Fheat middiings

Whest bran

Mot germ

Speclally processed flour (Esrle process)

- 10 -



DETERMINATION OF VITAMIN By BY THE
LONG EXTRACTION METHOD

The fenoﬁng steps were used for the determination of
"Total Thismine™ by the long extraction method. (9) '

The thismine was extracted from the semple with 2¢ scetic
acid.

After adjusting the pH snd filtering, the thismine wam
absorbed by passing the solution through & tube containing

zeolite,

The thiamine was then eluated from the zeollte with boil-
ing potasaium chloride.

This sluste waa treated with an oxidising sgent and iso-
butsnol.

The fluorometric determination wes then made on the dried
isobutanol.

A blank determination waes carrled out by eliminating the
oxidlzing sgent from the regular procedure.
Standardization with Pure Vitsmin Bl

Since the fluoromstric dstamination‘ is primarily & com~
parison, an equivalent of one microgram of pure vitamin By was
carried through the saeme procedure as the unknown, and the

.11 -



fluorometric resdings compared.

The resulis obtalned by the long extraction method listed
above weres compared to results obdtalned by the short extrsotion
method in Table 5. '

- 12 -



SHORT EXTRACTION METHOD POR THE
DETERMIBATION O VITAMIN By

The short extreotion method, which had been recommended
for "sdded” vitemin B only, was carrled ocut es follows:

Thischrass Method for "Added" Vitsmin By (3)

The amlt of snriched material was ground snd thoroughly
mixed. Three grams of the sample were then added to a 100 ml,
volumetric flask containing 15 ml. of potassium chloride (25§
potessium ohlaride in 0,1 nommal hydrochlorie acid). After the
sddition of the sample, snother 65 ml. of the potessium ohloride
solution were added and the solution shaken continuocusly for
five minutes. The semple was then diluted to the maerk with water,
mixed, and filtered through s dry quantitative filter psper. The
first 10 ml. of the filtrsts wers discarded and the remainder
collected, A 5 ml, sliquot of the filtrate was then placed in
a reaction vessel contalning 15 ml. of isobutanol. Three ml. of
alkaline ferricysnide (20 ml. of 15§ NeOH plus 1 ml. of 1% po-
tassium ferrlcyanide - mede fresh daily) were added snd the
uwpli shaken vigorously for slxty seconds. The reasction vessel
was then centrifuged for forty-five sesconds st 500 revolutions
per minate. After cmmmging, the agueous layer wes drawm off
snd the remalning isobutanol drled with two grams of snhydrous
sodium sulfate. The reaction vesssl was sgain centrifuged for
ten seconds to remove sny scdlium sulfate present. 'm‘ ssmple
was then decanted into s cuvette for a fluorescence resding on

-l3 -



ths fluorophotometer,

The standard solutions used in this method are listed
bd@‘&

A stock solution of vitemin B, weas pisparod by dlssolving
0.1000 gram of purse vitamin By (dried over sulphuric scid) in
one liter of 20f ethanol. The pH was then adjus‘ted to 3.5 with
dilute hydrochloric ecid.

A working solution was prepared by diluting 10 ml., of
the stock solution to one liter with diatlilled water. A standard
contalning one microgrem of vitemin By in § ml. of solution was
prepared by diluting 50 ml. of the working solution to 250 mi,

" with distllled water.

A stock quinine solution was prepared by dlasolving 0,0108
_grem of quinine sulfate in ons liter of 0.1 normsl sulphuric acid,

A working solution of quinine sulfete was then prepared
by diluting 25 ml. of the stock solution to one liter with O,1
normal sulphuric acid,

As in the procedure for the long extraction method, it
was necessary to establish a finorometric reading for one micro~
gras of pure vitemin B,. ;

A standard sample containing one microgram of vitamin By
was malxzad by the rapld method as follows:

Five ml. of the standard scolution containing one micro-
gram of vitamin By were sdded to 15 ml. of isobutsnol. Four ml.

- 14 -



of the KC1 extractlon solution end three ml. of the alkaline
ferrioyanide were then sdded and the procedure completed sim-
111arly to sn unknown sample. A blank determination was made
by eliminating the addition of the slkaline ferrlcysnide solu-
tion from the sbove procedure, |

The following cslculations were used to convert the resd-

ings of the fluorophotameter to milligrams of vitamin By per
?M i ) .

S | \
e b - = K {eonstant)
Resding vitamin By - resding of blank .

(Resding Ssmple-~reading of blenk) X K X 1,001 £ 333 = milligrams
of vitamin By per pound.

¥

It wes apparent upon exsmination of the procedurss listed
for the long and short extraction methods thst the omly difference
sxisted in the prepuration of the sample for t;ha fuormmetric
determination,

Aftexr prepsration of the sample, the fluorometrie de-
terminstions were carried cut Iin a similer manner.

The standard qumim solution was set st s certaln resd-
iag snd the unknown snd bltnk velues were determined. The values
of a stendsrd solutlon of vitamin By snd blank were then de-
terminesd using the tm'qa&nim resding as was used for the un-
known. |

The maount of vitamin B; present was estinsted by comparing
- the uninown reading to the reaiing cbtained for the standard
vitamin By solution.

- 15 [ 4



In order to chack ths reliability of the deteminations
made in this ro‘sairch; a specially prepared referee sample was
‘sent to several other laboratories for vitsmin B; analysis,
The eomptritiw results are shown in Table 5.

TABLE XO. &
: Hg. of By per
Laboratory Sample Location 1b, of Tlour
HMid West 1 colmbz;a, Ohio 2,04
Merck & Co, 1 | Rah!my,‘m Is 1,59 Av. 1.82
W, B, Long Co., - 1 Chicago, Ill. 1.82 ‘
This research |
Exp. Ha; 1 1 | ) Long extraction method 1.81
- 8 1 " " " 1.52
3 s SR " o 1.11 Av. 1,38
4 1 . ] ) " 1‘91
5 1 " s " 1,43
6 b 3 Short b - i 1.87
7 1 " * " 1.B4
14 1 " . " 1.85 Av, 1.87
17 1 " * " 1.91
18 1 " " b 1.86
35 1 " ] o 1*90




Anslysis of flénr sanples using the long extrsction method
of Andrews snd Nordgren. (9) These snalyses were made for ocom-
parison to results obtained by the short extraction method. The
comparison is made in ?ahlc‘s; on tha~§recading page.

TABLE NO. 6

Exp. Std. Qui- Resd. for HRead. of MNg. per 1b.
Ro. Sample nine set. 1 ug. By Unknown of flour

1 Referee (1)} 50,0 83.8 Off Soale

1 # " 30.0 §0.4 91.0 1.81

2 # " 50.0 86.3 24,2 1.52

3 # " 50,0 73.5 15,0 .11

4 * " 80,0 48,45 58.4 1.01

4 w " 80,0 78,7 58,9 1,01

5

" " 70.0 58,9 61.8 1.43

-l1l7 -



| Anglyses of flour ssmples using the short method of ex-

" traction for "Added” vitamin By. (A standard solution of vitsmin
B] was analysed with each unknown until t‘atitrmtory. technique °
was dsvglopcd.)

TABLE NO. 7

B gpie O i Dewde for Remtof e 3y gur
6 Referse (1) 50.0 44.5 27,5 1.87
7 " (1) 70.0 50.0 30,4 1.84
8 Enriched (2) : _

Pat. flour 50.0 38.6 83.7 2.01
9 " (2) 50,0 35.6 25,0 2,12
10 . (2) 50.0 2745 20.0 2,16
11 * () 78.0 §8.8 37.0 1.90
1z " (2) 76.5 53.0 7.3 2.12
13 " (2) 70,0 50.0 34.0 2.10
14 Referse (1)  80.0 48.8 85,7 1.83
15 FEnriched (2) o | - .

Pat. flour 70,0 45.7 . 31.5 2.09
16 * (2 50.0 27.5 18.0 C1.97
17 Referee (1) - 80,0 62.5 57.5 1.91
18 ") 80.0 37.0 2.8 1.86
19 %ﬁ%e}:‘z&ﬁaugm 80.0 60.8 50;.5 2.51
20 Dup. of #19 80.0 60.8 48,5 2.42
21  Emriched (2) | | '

Pat. flowr 80.0 60.8 44.0 2,20
22 Dup. of #21 80.0 60.8 44.2 2.28

- 18 -



Fros the experimantel dats shown in Table 7 1t wes con-
cluded that the natural vitexin By present in floar cculd de
determined by the short methol of extrsction.

The following table shiows results obtalined in the sualysls
of wnenriched flour by the shart extraction msthod,

TABLE ¥O. 8

R 8td. Qui- Resd. for Read, of N -
Ko. Sample nins set. 1 ug. By Unknown &3%

Unenriched (3) o ' |
Pat. flour 0.0 48,7 1.2 +08
" (s} 85,0 50,8 8.5 43
" (s) 85,0 82,8 10.7 »50
. {3) 85.0 63.5 70 . #38
Dup. of #26 85.0 82.5 6.9 38
Dup. of #26 85,0 62,5 7.8 43
Dup. of #26 = 85,0 82,5 5.9 .30

Unenriched (3) -
Past, flowr 95:‘;3 3.5 2.0 «20

g8 BIREER B




Since the ﬁw’t mathold of analysis had glven satdsfactory
results on flowrs, 1t seemed possidle thet 1t could bs used for

Dafore the snalysis of feeds was started, several de-
terningtions of & stsndard vitamin By solutlon were carried out,
These resulte are shown in Tedle 9.

The resulis of the analyses of feeds are shomn in Table 10,
with compsrative results reported in the literature.

TABIE RO, ¥

Standard Quinine Setting  Resding for 1 ug of By

80.0 | 64,0
80.0 88.5
80,0 6.0




Analysis of Peeds for Vitsmin By by the
Short Bxtraction Method

TABLE XO. 10
Expe Std. Qui« Resd. for Resd., of I,U. By Literature

Ho.  Sample nine sst. 1 ug. By Unknown per grs Results

31 Wheat (4) ; . ' : -

Hidinm : 80.0 85.1 58.0 6.2 8.2 (4 )
32 Wheat (5) ‘ - L

bran 80.0 61.88 35,0 £2.68 2.0 ({8)
1.75 (8)
3.44 (4)

33 Whest (6) " ‘ a
gern 80.0 61.88 62.0 7.1 6.5 (5)
| 9.0 (4)
34 Dup. of #38  80.0 61.88 65.3 7.4 8.5. (8)
9.0 (4)




During the sourse of thtroamh, a smsll 1-1/8 volt
battery, connested to the yotgﬁmtar, begame exhausted.
In the search for the trouble, the mgle of the mercury llight
was changed. The data for the readjustment of the mercury light
ere shown in the following table. '

TABIE ¥0. 11
Resding Resdl Reading Read ing Reading Readling
1st adl. 2nd sdj. 3rd ad]. 4th adj. 5th sd)., final sdJ.
120.0 115.0 67.0 0.8 76,0 85,0
121.6 112.0 67.5 74.0  76.0 84.8
119.5 110,0 68.0 8.5 78.0 85.0
123.0 108.0 0.5 71.5 86.0
121,35 102.0 6745
| 68.0
66,5




After replacing the 1-1/2 volt battery snd resdjusting
the meroury nght;, severel more ssmples of flour were mmaslyzed.
Thess analyses are recorded in the table below.

TABLE NO, 12
B¢’ Sample  mine set. 1 ug. By Unnown 15, of Hour
'35 Referse (1) 80.0 = 64.7 38.7 1.80
Ml 80.0 84,7 43.0 2,12
3 " (2) - 80.0 64.7 41.0 2,02
38 " {2) 80,0 °  64.7 40,0 1,98
39 " (2) 80.0 64.7 38.0 1.78
40 " (2) 80.0 50.8 30.7 1.90
41 *  (2) 80,0 50.8 54,0 2,08
42 Eerle Pro-(7) | |
cessed flour 80,0 64.7 31.7 1.56
43 " (1) 80.0 64.7 1.2 1.56

«-.23"



At this tixme s modified lomg extrasctlion method Lfor the
determination of vitemin By, somewhat similar to the method
used 1n thils resssrch, wes tentatively adopted by the A. O, A. G.

Ths method tentatively adopted resembdled the mathod used
in this research in the following ways:

Yeast ssmples could be snalysed with amisalon of the seo-
1ite sbaorpition step; and the produntion of the thiesohroms was
carried out in a solution of 25§ M&m oblarlde,

Thoe differsnces were found in the following stepe:

1ite end then slusting.

In the shart extraction method used In thia ressarch,
the seclite sbaorption step was completely aliminated, Omission
sidersbly.



DISCUSSION AND CONCLUSIONS

Since the short extraction msthod had been recamuended
for added vitamin By om.y, it was doubted that it would com-
| pletely extract all the vitasmin By pressnt. However, results
of the snalysis of a referee sample by the ahsrﬁ‘{;ttrmtim
method were higher than results obtatned by the long ex-
traction msthod. The snelyses of the referes ssmple by the
short extrasction method also agreed with the results cbtained
by several other laboraMei‘ | |

The feeds salyszed by the short extraction method were
well within the limits of error for the values listed in ths

1iterature.

Since results obtained by the short extraction method
could be duplicated end ahoem, it was concluded that this
method could well be sdapted to the snalysis of flours snd

feeds for vitamin By,
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DETERMINATION OF VITAMIN B

The sme type specirophotometer was uud, ut aiftmt
filtars were used. The Ultra Violet Illuminator was fitted
with filter Yo. UV=2, and the photoslectric cell was screensd
by filter So. PC-2,

The standard solutions used sre listed under (13) in
the experimentsl data.

Sinos the quinine sulfate solutlion used in the de~
terminstion of vitamin By could not be used for the sadjustment
of the mercury light, it wes necessary to find e material that
would fiuoresocs through the fllters used in this determination,
It wes mentioned in the litersture {(13) that fluorescin posaeased
fluorescing properties similar to those of vitmmin Bo. A solu-
tion of fluorescin was adfusted to moch a conoentration that

-

A standard solution containing one microgram of vitamin
By per ml. was made up ss follows:

0,100 gram of pure vitamin By wes dissolved in 500 ml.
of ths acid-scstone mixture {(13). Ten ml. of this solution

were then dlluted to 200 ml, with the acid-scetone mixtare.

- 2 -



Oalibration A

Four ml. of a standard vitsmin By solution contalning ome
microgram of Bg per ml. wers sdded to 46 ml. of the scld-scetons
mixture. This asmple was then refluxed and sarried through the
regular procedurse, o

The flucrophotometer was sdjusted to the highest sensitivity
odtalinadles by baving both the "Fluor® inob snd the "Oslv" Imod |
turned sll the way clockwlise,

Reading for standerd 6.2
blmle - 040
8.8

7 This resding was for an equivalent of 0,04 micrograms per
Bl. (Solution wes made to 100 ml, instead of 200 ml.) The
resiing was too small to give sstisfsotory results.

Calibration #2

B0 oc, of the sold-scetms mixture gortaining 50 mioroe
grams of riboflavin were carrisd through the regulsr procedure
and made to 100 cec.

Roading for stendard contalning 0.5 ug. of ridoflavin

PEX 60 50,0
Blank 2.0
43.0
Reading for .25 ug. per ¢c.
28.0
Bmk 2,0
'3359
- 28 -




It was believed that the concentration of the .W
was too low, therefors, a new standerd containing 4 ug. of
riboflavin yar oc. was preparsd. (B0 co. of atock solution
4lluted to 250 cc. with the aoid-ssetons mixture.)

Readings oy seversl ranges of the stanxiard,

Reading for 1 ug, 132.0

Blenk 2,0

130.0

Resding for 0.8 ug. 107.5
Blank 2.0

108.8

Reading for 0.8 ugs. 700
Slank 2.0

T7.0



e

SAMPLES USED FOR THE DETERRIRATION OF
VITANIX Bg '

Dried Skim Milk

Broller Ration

Dlstiller's Solubles

&n ﬁi-@?&-&&l
¢. Samel's

Specially Processed Plour (mza Process)

- 30 -



PERNINATION OF VITAMIN Bp

Befars the flusrametrioc detersinstlon of vitemln Bp in
: kriown could be carried m’t‘f,vxt Wl Necessary to separate
the vitamin Bp !m any protein present, This wss accomplished
by the uss of an scld-scetons mixture which presumably denatured

’mo of 1ts acourscy {2.2%), rwiﬁity, md meificity,_
the flucromstric wethod is Mm nore sultable than olther the
biologleal or the mzm:a m,"

The procedurs used in tils resesrch for the determination
of vitamin B; wes similer to the procedurs listed under (12),
except that the standerd Bz solutions were msde up in mn acld-

Pive grams of ssuple were welghed snd placed in s con-
densing flask containing 50 ml. of the seld-acetone mixture.

mzmmammmmhmmﬂym
Loy cne hour,

™he sample was mmmmmmamn, ,
n;*ﬁa. The condenser was then rinssd with 50 ml, of tri sodium
‘phosphate, and the rime solution sdded to the original solution,

The pH wes then sdjusted to 7.5 with additionsl tri sodium
phosphate and the sample meds to volume with water.

- 3] -



| Aftar thorough mixing, the sample was filtered through s
qualitetive filter paper and a 50 zl,. aliguot pipetted into a 200

mmmmgwmﬁs&*ﬁtﬁnthEﬂ'
ORY ,wmﬁn‘&. of & stsxmous chloride solution

The aolution was then mixed, made toc volume, and sllowed
to stand for ten mimutes.

The solution was then poursd iInto a one iiter Erlermeyer
flssk and shaken with soce2s to alr for five minutes,

A suitable portion of the smuple was then poured into a
cuvetts for & fluorometric determination.

In a1l experimental wark, s standard solution of vitemin
Bg was carried tiyough the same procedure as en uninown, and the
fluorcmetric reslings compmred,



inalysis of Vitsmin Bg by the photomstric method.

PABLE NO. 15

Ssmple

m&.m - Read. of Ug. of Bg Calo. o litera-

3%d, Bo sol,

per gram e Value

8

um:"{i)

mash n??)

Steriing
mash (3

o o)

«8 ug-80.,0

«188 ug-85.0 _
« 125 ug-85,0

ration {5) 125 ug-68.0

Dup. of #8 ,188 ug-65.0

mash E&) «2 ug~-107.,0

w B2 -

89,0
60,0
53.0
57.5
£6.0
56.8

74,0
3.0
74,0

85,0

68.0
64.0

830
81,0

64.2

36,0 20 t0.30 (12)
9.76  9.76

5.68

- 8.72

7.75

10.0

9.68

9.6



TABIE B0, 13 (Continusd)

Exp. | Resd. for _ Resd. of Ug. of By Calo. or Liters-
¥o. Smaple 3td. Po sol. DUnknown per gram” tures Valus
¢  Earle '
cens ,
(193 . a2 ug~107,0 A7 2.0 1.T to 2
10 Dist. soludb,
Di-Gra-Sol
7) »2 ug-39.8 32,0 12.88 20 to 28
bk Dist. solub,
ProGul ac
12 Dup, of
o «2 ug~-38.4 38.4 14,085 20 %o 288
13

Fish mesl -
{8) +28 ug-43.3 51.5 14.55

15 sh meal . .
{8) «8 ug-49.0 40.3 13,1
16  Dist. solub, -
Produlac N
m -2 ug-as.s 88.5  11.85
b i 4 Dist. »m
Swemel's . o ‘
R ng«ta.a 38,75 15.3
18 Dist. solub.
D1-0re-Scl ‘,
{7) 2 ug-48,5 48,4 18,0
19 wz '
mh ) .- ugw&.c 2649 8,61 9 to 10 ug




In order o check tis Telisbility of the vitemin Bp
deterninations made In this resesrch, two samples wers sent
to other leboratories for vitamin By malysis. The Wﬁu
results are showmn in the table below,

TABIE R;Q: p 7 4

Exp. -~ | | Resulte ocbtalned
Ho. Bample Laboratory Referee mn in this research

19  Poultry (9) . ‘ - |

» mash Merck & Co. 4.1 ug/gram 8461 ug/grmm

14  Dist. Solub,

Di-Ora-S01
(7)  Imeidol Oorp. 25.0 ug/gras 15,8
18 ¥ {7}y , | 14,05
10

" (T | 12.85
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The determination of vitmsin Bp by s flucrometric
methiod was more difficult than the determination of vitasin B,.

The grestest dlfficulty was experienced in eliminating

As vitamin By is destroyed by light, 1t i:» necsssary to
carry out the dsterminations with a minlmwm of light exposure.

m not campare favorsdbly with m&wu obtained dy other
lsboratories, it was gonsluded that the procedure for ths de~
 termination of vitsmin Bp used In this reseacch was not satle-
factory. BHowever, furtlier resemrch in this field would be
wﬁh while,
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1.

2.

3.

L I8

SUMHARY

The methods for the photometris detsrminstion

~ of vitamin By snd vitamin Bz are recorded.

The celfbretion of a Coleman Spsctrophotometer
forr the determination of vitmmin By end vitsmin
Bz 1s reported.

am»mmw '

By is recorded and utilised in thls research,

The sxperlimental data for the deteminetion of

vitamin By a0d W tamin Bp are glven.

The conclusions dvawn from the szperimental data
s raported.
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