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Sep-Pak purification. Furthermore, examination of chromatograms of Fellman et al. would indicate, 
that there are some difficulties in separating B]_- and B2 ~peaks from the sample matrix and from each 
other.
The methods here described shows excellent separation using either simultaneous or separate determi
nation of B]_ and E>2 > Separate determination of B]_ and B2 is recommended where maximum sensitivity is
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Ĉ

H»
 

P
P
a 

m 
m

C
L 

rt
P

a 
a

eu 
eu
o

P
p

rt
rt

H»
P

00
 

rt
rt
TJ 

M
* 
o

H
-

3
P

o.
■ 
a
cr

en
p

H»
P

TJ
P

P
rr 
p

P
a 
n 
X

S 
°

h-
4

O
o 
•

S 
V!

H»
en

o
rt

O
P

L_
».

rr
 

CL
rt

If
 

H
-
3 
o

cr
M

l
a

T-
4

P
h-

4
P

rt
rt

P
CL

1
P

• 
Mi 

g
o

00
p

H
rt

 
O

P
CL

rt
P

Th
O

P
)-

* 
H

*
CL

>-
* 
a

p
 

t—
•

>-
4
o

m 
a4

a 
mi

53
P

C
L

O
rt

rt
H

- 
P

•
ti

j 
a 

rt
O

 
H

*
p

P
a 

h
*

m
TJ

cr
H

-
CL

TC
O

P
P

M
- 

a
 
a

P
 

P
en

a 
a

• 
£
cr

<̂3
rt

cr
g

rt
ht

P
 

rt
M

* 
JT

* 
i—

1
rt

 0
0

en
3

cw 
3

o
p

cr
rr*

 V
!

p
3

c
l
 
cr

rt
 

a
 

^
P

p
a 

m
-

If
en

<3
k<

3
CL

P
H

*
p

if
 

*
rt

 
rt
cr

P
a 
a

P
P

ej
N

p
CJ

P
*3

a 
m

■
P

 
O

P
rt

rt
 
a

o
O

P
O

CL
P

h
* 

en
rt

 
t

f 
O

t
•

P
•

S3
P
o

00
p

rt
rt

 
p

a 
if

rt
<w 

a
rt

H
*

c
p

H
*

rr 
g

a
 
o 
a1

>
 

o
p

m 
a

a4
rt

g
P*

p
p

O
p

c 
o

Th
 

O
T{

a 
eu

a
cr

r-
4

rt
H

g
P

p
C 

CW
 
c

rt
 

g
*#

eu
Th

P
CL

o
3

a 
a4 

m
p

a 
m

r
1

p
H

*
O

rt
p

CL
T4
*

N
 

P
m 

rt
 
a

rt
 

rt
LO

H
*

o
h-

4
T

h
en

O
rt

p
en

P
 

"<
3

a 
^

P
O

¿3 
O4

i
T

h
rt

o
o

rt
rt

p
 
g

C 
O

a
T-
4

TJ
P

2
h-4

TJ
tJ

O
 

P
a 
o 
a

C
L 

TJ
3

a 
mi

'C
O

p
o

P
en

P
en

O
 

rt
C

L 
p

T
-4

M*
a

*3
rt

O
CL

g
N

J
rt

cr
*

H
* 

rt
m* 

a
rt

H
*

p
CJ
■p

O
Th

»—
* 

en
g 
o 

m
rt

 
p
O

rt
 
<

ffi
rt

O
o

h-
4

tri
O

p
 
p

a 
m1 
o

H
* 

rt
Th

H
*

3
P

p
T-

4
TJ

O
T

h
a

p 
5

H 
C 
O

O
 

p
• 
a

rt
s

p
ci

I—
1

3
t

j
i-1 

3 
g

P
 

M
O

a
Z

P
rt

LO
o

CL
O

P
r—

4
^

 
a

P
•

a
cr

en
O

X4
p
C

CL
rt

 
P

rt
O 

*
r-

1
y-'

N.
a
O

rt
O

p
TJ

ht
P

 
en

a 
3 
a

Th
S

cr
rt

!
O

1
CL

P
|

P
 

•
a 

h
- 

g
rt

h4
*

P
1

a 
rt

 
1
T-4 

cr
O

T-
4

00
i 
a4

p
1

p
4

65
0



td
•H

i
T

J
1ed 

i
cd

X
0

 
i

e
CD 

• 
CD

T
i 

60
CD

3
 

r-l
cd

CO 
X

<D
4J

•
X

 
»X

•
4-> P

ex 
cd

M
X

T
i 

*44
g

CD 
-X

 
O

ex
<1

O
g

Jd
 

>
 

r-l
•

X
 rC 

di 
X>

•
CO 

CD
r—

1
m

D
 

t
M

h
 

4J
cr -h

ex

CD 
CD 

r
C
 

n

'O *44 
CD cd 

TiT
J 

60 
cd 

td

*X

4-1 B

CD 
W

 
-H

 
(D

CM
CD

3
CD

§
ro

X
co 

jd
CO

4J
cd

CD
td 

4-»
•

cd
CO

T
J

CO
r—

l
CO

*x
£

CD
CD

£
cd

CD
b

O
o

CO 
ÖO

X>
£

¿d
CO

CD 
•

r—4
td

di
r—

4
CO

1
1—1

rid
. a

X
r—4 

«H
4J

X
•

X
O

X
 

»H
CD

X
cd 

£
o

r-4
»-1

•
e

4-1
CD

di 
o

CO
O

4J
ex 

•
CD

»4-4
r—4

4J
CT r-l

CO
o

o
E

CD
B

O
 

r—4
•H

i—1
CD 

r—4
cd

r—
l

CD
O

 
4_»

rC
o

•
*44

•H
cd

r—4
4-1

O
 

*H
4J

X
r-l 

LO
*X

ÖO
»V

<D
o

 
>

rXd
B

ed
r—

l 
r»

td
T

)
Cd 

*H
O

o
X

o
td

X
 

CD
cd

o

X
 

*X

CD 
CD 

T
J 

Xi

Ti 
£ 

CO 
CD 

X
N O

 r—iD
r—I 

CO
cd 

60 <D
e 

sl ex;
cd

X (D 
CD 

CJ X Ti 
CD 

Cd 
•r—) u

•H Jd

Cd 
CD 

O 
CO 

CD

X 
<D »—< 

CD 
O

Ti r-l» Cd
CD

X
tí •r-4

r—
i

c
ex

ed
ed

CO
• r-4* H

TJ
£

o
B

ed
CO

a
td

ed
B

td
O

o
ed

CD
o

ed
o

a
•r4

r—4
co

CD
>

•X
ex

ed •r4
CO

CD
r
C

O
4-J

<D
CO•r-4

•e
ed

CD
4-J

X
O

CD
e

exTJ
CD

• r4
ed

ex
CD

44
X

cd
tí

O
a

r—J•r-4
«44

B
•»”)

4-»
tí •H

ed
ed

r—l
O

• r4
c

144
CD • 1-4

öO
X

o
ed

•r4
O

B
>

o
CD

ex r—4
4-J

<D
o

■u
ex

co
Cd

r—4
X

r—4
r-4

ed
X

TJ
tí

CD
ed

O
ex r-4

o
rC

X
e

ed
X

CD
ex

ed
• H

o
cd

o
o

rC
*4-4

ex
c§

B
4-J

o
TJ

tí
• r-4

<D
4-1

O
3

co
co

O
•X

ed
•tí

4-1
dd

co
a)

rCd
cd

a
ed

4-)
O

c
CD

•
4-J

4J
4J

TJ
4-J

o
ed

td
td

O
CO

eu •r-4
X

•r4
O

• r4
o

X
TJ

tí
X

CD
CD

4-J
•H

r—
l

•H
ex

ed
cd

o
o

4J
di

a
r-4

ed
4-J

cd
T

J 
CD 

-H
 

^
 u

<D

*X
 

fd

Ti 
CO

td 
cd 

cd 
£

B

o
 

o
CD 

CD
X¡ -H

m
4-J Jd

•H 
CO

CM
Cd 44

X »X
X

g
T

í 
B

r-4
r-4 

O
ed 

cd
CD

•X x
ed

>
*44 *44

0
•X

CD S
44

CD Ti
a

Ü
rC

 
<D

•»4 LO)
CD

44 X
0 LO

ex
ed

.
Cd

co
*44 

X
•H

CD
o

 
ed

CM
-c

 
«

X
ex

PQ
4-1

r-4 
<D

T3
o

a
 CO

Ti
M

-Ï 
tí

44
ed

O
 

tí
O

 
co

ed
60 O

 
CD

tí tí
c

rX 44
r—

O
 

tí
• X

G
PQ

•tí 4-1
TJ

•» r-4
4-) r-4

td
CM

 
<D

*44
tí 

"tí
o

PQ
O

tí 
tí-l

ex
Po

•H
co

*44 r—l
CO

B
 

ed
CD

O
 r-4

ed
X

 
o

X
ed

o
CD -X

X
ed 

a
•H

44 44
O

o
 

*x
4-J

CD 
Cd

u
•X 44

ed
TJ 44

44 
Cd

ed
• r4

ed 
X

•i4
<D 

X
<r

cd 
o

B
44 (D

vO
•X 

o
X

ed
B 

CO
<D

X 
B

X
X -X

44
ed 

2
o

CD
O

ex
44 

CM
T>

<D m
CM

CD CQ
CO vO

CO
Tí

CD
co

r»
44

CD
60

cd 
ed

ed
r
C Cd

ed
Jd -X

X
44

•X
44 

0
ed

jd
44

ex
X 44

44
X <r

<D
O -X

CD
o

 
•

CO
Px 

s
CO

ex

•H 
C

O
 

-H

PQ

Cd 
<D

e 
e

60-

(D 
*x

eCd 
<D 

CO 
JdJ

> r-C
co 

*x
CO 

Cd

O
 -X

PQ

CD 
CD

e 
o

CD

O B r-l

P
 

*X
 

T
i 

O
cd

o
M4

o
.tí

•X
r-4

- co
*44

X
 TJ

o
CD

CM
TJ

•X
ed

O
X

CD
O

r£>
r
C

X
B

O
0

r—4
o

X
ed .r:

•X
44

O
ed

X
O

CO
•X

CD
44 44

tí
A4

TJ
CD

O
X

• i4
X

r
C

ed 
CD

X
ex

ed
•

ed
TJ

CO
ex

ö
 

B
tí

o
2

ed
r-4

•X
Po

Po
co

CD 
CD

o
*44

x>
B

•
ríd

r-4
60 •X

*44
co

O
ed

c
ed

td
rC 

r
C

a)TJ
O

44
•X

o
(D

td
• r-i

c
44 44

0
CD

CD
¿d

•X
1—1

ed
N

B
•X

rú
co

rC
r-4

44
4ú

• r4
d

>> 60
44

•X
TÍ

44
»cd •X

X
r—1 r-4

rú 
ed

X
O

X
ÖD T3

CO
a

ed
O

60 
£

 
•rlTi 

cd x 
CD 

Cd 
X

 
T

J

X
dJ

'X
tí

ed
Q

r-4
td

CD
u

X
*

o
•X

*44
td

0
CO

CO
ed

co
X

o
CD

<D
T

Í
o

tí
»»

O
di

ed
CJ

co
«X

X
X

o
<D

•X
tí

CO
O

o
r—4

ed
ed

o
<D

co
r-4

X
to

r-4
<

x
:

CD
PQ

T
J

<D
£

B
T

J
ex

ed
o

ed
co

ed
CD

X
X

X<D
CD

S
X

J-l
ed

co
ed

*44
CO

CD
•X

ed
• »4

tí
60

H
r—

4
X

O
co

CD
G

>
JZ

U
co

X
0

• X
►J

r—4
CD

B
• X

•X
X

ed
r-4

ed
o

co
•

D
X

X
o

>
X

X
CD

0
CD

ed
tí

CO
00B

CJ
ex

X
cd

•X
o

o
¿d

Jtí
*44

uq
•X

* X
ed

rC
r—4

co
ex

co
X

X
O

'
o

O
2

ex
co

CD
CD

o
*x

CD 
_ 

4-1
CD 

«4-1 
«4-1

co 
<D 

O
 

X

ex
cd

ex 
o

 
co 

ex

CM U 
PQ 

X

4-» Ti
CO 

CD

U 
* 4J

oi 
cj -n 

o 
X 

O 
> r-l 

G
 

*X
 

-X
 

X 
CD 

4-1 ,û 
O *X »X 

O
td 

xi 
co 

0
(D 

g
co 

ex CD Ti
•X

 
X

 
CO 

<D

ex d
 

o
 X

 
cd 

o
 

xi 
D

X 
jd X) 

60 M 
U 

O -rl 
O X

 
4J 

• X 
X

 
Cd 

X
 ¿E

 
«
H

 
0 H

 4J £

651



Co
 r
t

S-3
 O

>
3

O
o

P
cr

>
rt

rt
o

pr
P

o
H»

<
Q-

3
ro

cn
O

r-*
P-

C
H*

ro
to

r-h
01

O
•

H»
oi

3
rt

 00 P
O

p
O

P
D-*

O-
P

P
Pu

ri
p

O- 
00 n

ro
p-

p
p

p
P

<
B

to
H*

P
H-

P
P

P
rr

rt 
OQ

H« O
£

P
3

H-
to

rt
rt

CT
P

*
rt>

P
O

O
>i

H
O

O
rt

tl
hh

P
*

P
P

to
rt cr

rt 
rt 

tl
■ 

ro 
m

 g
* p

 p
 r

o
di 

ta
h 

rt 
rt

- v
: 

o
) 

N
 

rt
 

w
- r

o 
(a 

to
) 
Û.
 H

 S
 '
 

P
O

' 
i—

1 
r-

*
• 

co
 r
o

<
 

oi
 

ro
 

h
-

ro
ro

 
o

¡
r-
 

m
 

■ t
-i 

:
01

 
-» 

o
 

<
i-h

 
h

- 
ro

 
cr

rt 
3 p

 £
 H

- ■
0 

op 
a 
o' 

o i
g 

r-
■ 

ro 
t-
1 
■

ro 
m

 o
 

o 
I

rt
 

m
 

ro
 

or
o 

i
o'
 n

 ■
 

h
- 

ro
ro

 
o-

o 
o 

ro 
ro 

ro
rt

 
» 

ro
 

rt
 

r-
1 

I 
ro 

or
o

01 
o-
 o
r 

g 
rt 

h
- 

ror
o

M
l 

O
 

tl
 

rt
o

 
h

i 
o

 
ro

 
o

-
« 

rh
 

ro
 p

 
o

r|
 

o
i 

on
 O

-
rt 

oi H
- rt

 ^
Of
 

oi 
O 

• 
ro 

oi r
t c

H-
 H
- t

o 
?d

0 
cw
 
p 

ro 
ro

ro 
p 

to 
o- 

oi 
P

h
- 

C
01

 
rt

i 
o

 
H

- 
r-

* 
H

- 
I-h

 
p

 
H

d
lO

 
01

P
 

d>
 O

- 
H

l
o- 

r-1 
ro 

o 
ro

oi 
ro

P
 0

1

rl
 

O
 

H
*

p
H

ro
 

o
i 

' r
-*

 
rt

P
rl

p
 

1 
p

r
1

P
H

 
^

 
H

l 
ro

tl
P

 
✓

'"N
p

 
O

Q
o

n>
H

<
1

ie
n

O
 

H
- 

O
to

O
Q

 
H

*
g 

P 
cr

P
H

- 
1

o-
 £

H 
rt

rt 
P 

oi
o 

ro 
ro 

h 
p oi

O 
H-
 

Hl
 01

r*
1 g ro 
h
- 

oi 
p 

oo 
O 

H 
rt 

H-
 H

 r
o 

H
hi
 r
o 

g 
< 

ro 
h
 

e
 

oi
 

o
 

h
 

oi 
ro 

hi
 t<
;

p
 

01
 H

 
o

 
H

oo 
ro o

r 
o 

or
. 

p r
o 

h 
ro

H1
 oi

 
H

o
 

h
- g
 
ro 

oi
o
 

rt
 ro 

oi 
rtro 

o 
h
-

?r
 o

 
g

oi 
or
 h

- 
• 

H 
rt 

O
s:

 g
 

o
h
- r

o 
rti

•p
 
<

ro 
oi

rt 
p

rt 
O

I 
1 

I

H
- 

I-
* 

H
-

O
P

P
p

 
rt

 
oi

p
P

-
'T

J
ro

 
h

- ^
 

ro
p

-
i 

p
 

g
3

rl
1 H

l P
rt

p
O

O
 

1
O

1
1

rt

H
l 

M
 

r-
“ 

H
i

ro 
hi

65
2



rtf'-c'.' rci

U0 
2 

4 
6 

8
TIME (min)

I c.‘t

k
 

J
k

0 
2 

4 
6 

6
TIME (min)

E,Et*nd-rd

_MJ\
0 

2 
4 

6 
8

TIME (min)

«.cat
c ?• 

It

A

v

0 
2 

4 
6 

8
TIME (min)

Fig• 2: 
Chromatograms for the separate determination of ribo- 
flavine and thiamine.

Standard 
; 

SampIe 
: 

Injection volume:

Column 
: 

Mobile phase 
: 

Flow rate 
: 

Detector 
;

10 /ig/50 ml each of Bp and B
2

 

Pork luncheon meat
100 jjI for B

2 determination 
25 jul for Bp determination

nBondapak C18
60/40 phosphate buffer/methanol 
1 ml/min
Filter flourescence detector 
365 nm exitation, 455 nm emmission 
GAIN 64
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Table_l: Results for the determination of thiamine and riboflavine content 
in canned pork luncheon meat.

Thiamine pg/g

Series

AOAC
HPLC

Separate
• Simultaneous

Mean
S.D.

N
Mean

S.D.
N

Mean
S.D.

N

I
(1

can)
3.30

0.10
4

3.20
0.13

8
II

(1
can)

2.46
0.11

2
2.45

0.05
6

III
(2

cans)
2.04

0.08
12

IV
(9

cans)
2.04

0.08
4

2.02
0.10

14
1.94

0.07
18

Riboflavine pg/g

AOAC
HPLC

Separate
Simultaneous

Series
Mean 

S.D. 
N

Mean 
S.D. 

N
Mean 

S.D. 
N

I 
(1 can)

1.87 
0.11 

2
1.80 

0.04 
3

II 
(1 can)

1.77 
0.06 

6
III (2 cans)

2.39 
0.05 

2
2.44 

0.06 
12

IV 
(9 cans)

2.14 
0.08 

6
1.97 

0.06 
12

2.09 
0.11 

18

■X§ble 2; Recovery of 10 pg each of thiamine and riboflavine added to sam
ples before autoclaving.

HPLC

Separate
Simultaneous

Pg B^ recovered
9.94

9.82
S.D.

0.39
0.36

N
10

11
2 recovery

. 99.4
98.2

Pg Bg recovered
9.43

10.20
S.D.

0.85
0.58

N
4

11
% recovery

94.3
102.0
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