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Third Interim Report of the A.O.C.S.-A.O.A.C. Crude Fiber 

Liaison Committee, 1959-1960 

T 
HE SECOND INTERIM REPORT of the Crude Fiber  
Liaison Committee was presented at the October 
1959 meetings of the American Official Agricul- 

tura l  Chemists, published in full  in the Journa l  of 
the American 0i l  Chemists '  Society (1), and sum- 
marized in the Journa l  of the A.0.A.C. (2). This 
repor t  covered a collaborative s tudy  by the committee, 
util izing four  different methods for  filtering the crude 
fiber a f te r  the digestion. I t  was concluded that  none 
of the filtering devices tested showed sufficient advan- 
tage in aecuraey or precision to wa r r an t  selection as 
a s tandard  procedure. The Crude Fiber  Commi{tee 
however agreed that  the screen was preferable  to the 
cloth as a filtering medium. This l imited the selection 
to the Oklahoma State Fi l te r  Screen and a new device 
submit ted by Mr. Entwhist le  of the California State 
Depar tment  of Agricul ture  and designated as the Cali- 
fornia  State Modified Bueehner Funnel .  This device 
eonsists of a two-pieee, 7-era. diameter, polyethyl-  
ene Bueehner  Funnel ,  into which a 200-mesh stainless 
steel screen has been heat-sealed. The device appeared  
to ineorporate  all of the desirable features  of the 
Oklahoma State  F i l te r  Screen, the Buechner Funnel  
Method, and the Purdue  Method. Because of these 
interest ing features  the committee decided to conduct 
another  collaborative study, comparing the California 
State Modified Buechner Funnel  against  the Okla- 
homa State F i l te r  Screen. 

Twelve laboratories par t ie ipated in this study, and 
six samples were submitted, including meat  scraps, 

yeast, 4 4 ~  soybean oil meal, cottonseed meal, mixed 
feed, and alfalfa.  The A.O.C.S. statistical design was 
used, giving a total of 48 results f rom each laboratory  
for a grand total of 576 results. The results of this 
s tudy are summarized in Table I ; each figure shown is 
an average of four  deternlinatious. 

A statistieal analysis was made of these results. 
The s tandard deviations and 9 5 ~  confidence limits 
obtained on eaeh sample are shown in Table I I .  I t  
will be noted that  the yeast and alfalfa  samples show 
s tandard  deviations considerably higher than any  of 
tim other products  analyzed. Yeast is normal ly  diffi- 
cult to analyze for fiber, and it is not surpr is ing that  
preeision obtained on this sample was poor. Likewise 
high fiber eontent of the alfalfa  sample will affect the 
precision. In  drawing conclusions on the adaptabi l i ty  
of the method, these two samples might logically be 
elimiuated. 

Table I l I  expresses precision of the methods on the 
basis of a 9 5 ~  confidence limit. In  addition to the 
results obtained in this collaborative study, we have 
included in Table I I f  the results of the previous 
collaborative s tudy  as reported in the Second In te r im 
Report.  

A serious disadvantage to both the Oklahoma and 
California Method is the relat ively large quantit ies 
of asbestos which nmst  be employed to obtain rapid  
and efficient filtration. Pre l iminary  investigations by 
some of the collaborators gave evidence that  there is 
a loss in weight in the asbestos dur ing the incinera- 

T A B L E  I 

Col laborat ive  D a t a  C o m p a r i n g  Oklahoma  Fi l te r  Sc reen  wi th  Ca l i fo rn ia  State  Modified B u e c h n e r  F u n n e l  

Yeas t  Mixed feed Alfa l fa  meal  

C 

Mea t  s c r aps  
L a b o r a t o r y  - -  - -  
_ _  . ~  G A _ _  

1 ......................................................... { 2.10 2.25 
2 ........................................................ 2.10 2.14 
3 ........................................................ I 2.21 ] 2.47 
4 ........................................................ 2,03 2.18 
5 ........................................................ 1,88 2.05 
7 ........................................................ 1,93 2.13 
8 ......................................................... 1.99 2.09 
9 ........................................................ 2 .17 1.91 

10 ........................................................ 2 .14 2.15 
11 ........................................................ 2.00 1.91 
12 ........................................................ 2.18 2.33 
13 ........................................................ 1.85 2.08 
_X .......................................................... 2.05 2.14 

0 C _ _  

4.63 I 4.50 / 
6.33 6.46 ] 
5.63 5.70 
3 . 0 5 1  4 . 4 8 1  
4.04 I 4.18 I 
4.64 ] 5.13 I 
4.56 r 5.09 / 
5.13 I 4.85 I 
3.90 4.03 
5.86 5.63 
4.63 ] 6.15 
4.69 ] 5.07 

S.B.O.M. Cottonseed meal  

fi34 612 i 1217 i 12.14 
6.04 5.70 11.01 11.78 
6.61 6.63 12.23 12.24 
5.98 6.10 11.60 11.35 
6.00 6.10 11.45 11.50 
6.10 6.28 12.25 12.05 
6.18 6.10 11.69 11.41 
6.13 5,89 21.62 11.24 
6.25 6.24 11.90 11.70 
6.08 5,85 11.81 11.17 
6.62 6.81 11.79 12.16 
5.98 6.15 11.30 11.75 
6.15 6.16 11.80 11.71 

0 C 

4.92 5.12 
4.91 5.00 
5.27 5.30 
4.85 4.85 
4.85 5.05 
4.94 4.83 
4.93 4.99 
4.84 4.78 
5.18 5.23 
5.04 4.93 
4.95 5.23 
4.85 5.18 
4.96 5.05 

O 

24.61 
24.67 
25 .44  
24.60 
24.43 
24.11 
24.40 
24.59 
25.23 
24.57 
24.65 
23.63 
24.57 

24.00 
24.73 
25.48 
24.25 
24.65 
24.34 
24.22 
24.42 
25.33 
24.16 
24.84 
24.88 
24.66 

a O - - O k l a h o m a  Fi l te r  Screen.  C - - C a l i f o r n i a  Sta te  Modified Bueche r  Funnel .  
Note :  E a c h  resu l t  shown is the a v e r a g e  of f o u r  de t e rmina t ions .  
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T A B L E  I I  

Standard Deviations and 957~ Confidence Limits on Individual  Samples 

151 

Meat scraps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Yeast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 4 %  S . B . O . M  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cottonseed meal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Alfalfa meal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
All samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Standard Deviation 

Within labs. Between labs. 

Okla. Calif. 

. 1 4  .17  

.49  ,51 
.15  .32 
. 2 4  .31 
.15 .12  
.48  .51 
.32  . 36  

Okla. Calif. 

. 17  .21 

.99  .89 

.23  .39  

. 36  .45  

.18 .21 

.61 . 59  

.52 .51 

959~ Confidence Limits 

Within labs. Between labs. 

Okla. Calif. Okla. Calif. 

.4O 
1.36 

.43  

.65  

. 40  
1 . 3 4  

.87  

.47  
1 . 4 1  

.89  

.87  
. 34  

1 . 4 2  
.99  

. 48  
2 . 7 6  

. 62  
1 .O0 

. 5 0  
1 . 6 8  
1.43 

. 57  
2 . 4 7  
1 . 0 9  
1 . 2 5  

. 5 7  
1 . 6 2  
1 . 4 2  

T A ] ~ L E  III 

95~ Confidence Limits Within and Between Laboratories 
o n  .411 Samples 

Agreement  
within 
laboratories 

All samples 
Less alfalfa 
Less alfalfa 

and yeast 
Agreement  

between 
l~boratories 

A l l  samples 
Less alfalfa 
Less alfalfa 

and yeast 

l~[odified / Okla. O~ci~j s . . . . .  

I 
1 . 1 1  0 . 9 1  
0 . 8 6  0 . 6 2  

1 . 5 8  
1 . 2 8  

1 9 5 9  1 9 6 0  

Buechnerl 
F u n n e l  

0 . 6 2  
0 . 7 1  

1 . 4 1  1 . 2 7  
0 . 9 3  1 . 0 8  

Purdue 
Shimer 

0 . 8 9  
0 . 7 9  

1 . 2 7  
1.26 

Okla. 
S c r e e n  

0 . 8 7  

0 . 4 8  

1.43 

0 . 6 S  

Calif. 
B o e c h n e l  

0 . 9 9  

0 . 6 9  

1 . 4 2  

0 , 9 2  

tion that affects the accuracy of the crude fiber deter- 
mination. The committee agreed that this apparent 
asbestos " b l a n k "  should be investigated and, if pos- 
sible, eliminated. Rather than conduct collaborative 
work at this point, it was decided that iuvestigational 
work by individual  laboratories would be more fruit- 
ful. The fol lowing assig~dments were made: a) survey 
of asbestos used by the Liaison Committee members. 
by  R.E. A n d e r s o n  of the  A r c h e r - D a n i e l s - M i d l a n d  

Company;  b) survey of asbestos in crude fiber deter- 
mination by F.W. Quackenbush of Purdue Univer-  
sity;  and c) effect of solvents on bound nmisture in 
asbestos by J.P. Hughes  of the Southern Uti l ization 
Research and Development  Laboratory. These men 
have completed their assigmnents,  and the results 
were reported at the October 1960 meetings of the 
A.0.A.C. 

It is evident from the last two collaborative studies 
conducted by the Liaison Committee that little, if any, 
improvement  can be expected in the precision of the 
Crude Fiber Method beyond what  has been accom- 
plished to date. We believe the committee has suffi- 
cient data at hand to write a method that ~dll prevent 
the wide discrepancies ill results which were noted by 
R.T. Doughtie  Jr. in the A.O.C.S. Smalley Check Sam- 
ple Program. We do not believe however we shall ever 
be able to attain a preeision that will  permit commod- 
ity trading on the basis of  .1 or . 2 ~  crude fiber. 

K.E.  HOLT, chairman 
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Some Effects 

Peroxidation 

of y-Radiation or Linoleate 

on a-Tocopherol I 

F.W. K N A P P  e and A.L. TAPPEL,  Department of Food Science and Technology, 
University of California, Davis, California 

When a-toeopherol was irradiated in isooetane, the main prod- 
uct appeared to be a 5-exo-methylene toeopher-6-one derived by 
the abstraction of two hydrogen atoms from tocopherol. When 
toeopherol was irradiated in tributyrin, transesterification was 
found to be a major reaction. Results with three solvents show 
that the irradiation products of toeopherol are complex and 
dependent on the solvent. 

In peroxidizing linoleie acid, a-toeopherol was oxidized to 
a-tocopheryl quinone, but no radical-tocopherol addition prod- 
ucts were detected. 

S 
O~E of the most important  reactions of tocoph- 

erols, the major lipid antioxidants in nature, 
are those with free radical intermediates of lipid 

peroxidation. When biological systems are subjected 
to ionizing radiations, there are similar reactions be- 

1 Supported in part by the Quartermaster Food and Container Insti- 
tute for the Armed Forces. 

~Abstracted from the Ph.D.  thesis of F .  W .  K n a p p ,  University of 
California, September, 1960. Present  address: Department of Food 
Technology and Nutrition, University of Florida, Gainesville. 

tween free radicals and tocopherols. An important  
part of  the damage of ionizing radiation to l iving 
organisms (7) aud to food products (17) ,  especially 
meats (6) ,  is via free radical lipids. Besides its impor- 
tance in protecting against radiation damage, toeoph- 
erol is the most labile of  the fat-soluble vitamins (12) .  

There is little information available on these reac- 
tions between tocopherol and free radicals. One of 
the ndost significant studies is that of Inglett  and 
Mattill (9,10).  They reported on the products which 
they isolated after reaction of a-tocopherol (Ia in 
Figure  1) and 2,2,5,7,8-pentamethyl-6 hydroxychro- 
man (Ib) with the relatively stable benzoyloxy and 
t-butoxy radicals. Most of these could be explained 
as addition products of the ehromanoxy free radical 
( I I )  or the rearranged radical ( I I I ) .  They postu- 
lated that tocopherylquinone arose in their system 
t h r o u g h  h y d r o l y s i s  of  the  b e n z o y l o x y t  a d d u c t  of  
II,2,a. One product  which Inglett  tentatively charac- 


