
vessel to absorb O,, the changes over the same period of 
time varied around zero. The results of one such experi- 
ment are shown in Fig. 1. 

It is tempting to speculate tha t  the water-soluble, heat- 
stable factor mentioned by French in his review of photo- 
synthesis ( 4 )  is carbon dioxide or some substance readily 
produced from carbon dioxide by plant cells or cell con- 
stituents. I f  such a situation is subsequently found to  be 
of general occurrence in plant materials, it would provide 
a link between photosynthesis and the type of organic 
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Raw cotton fiber contains 1-malic acid, citric acid, and 
unidentified organic acids (3). A number of samples of 

acid metabolism recently reviewed and studied by Bonner 
and Eonncr (3) .  
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raw cotton fiber of different varieties and grown in  
different places were analyzed in order to obtain infor- 
mation on in organic acid content. 

Citric acid, I-malie acid, and total organic acids, ex-
clusive of pebtic acid, were' determined byuthe methods of 
Pucher, Wakeman, and Viclrery (4) a f ter  fuming the  
samples with hydrochloric acid and extracting with ethyl 
ether (8). Pectic acid was determined by the method of 
Whistler, Martin, and EIarris ( 5 ) , the ,  values bcing cal- 
culated in millieauivalents. directly from the carbon 
dioxide values. The methods of Fargher and Probert (2) 
were used to determine ash and ash alkalinity. Moisture 

TABLE 1 


OltGANIC ACIDS, ASII, AND ASH ALHALINITY OB SAMPLES FIBER
OW A NUBCBER OR RAW COTTON 

No. Kind or variety 

Bohshaw 1 
Coker 100-0 
Delros 531-C 
Deltapine 14-060 
Stoneville 2B 
Wilds 17 
Wilcls 
Stoneville 2B 
SXP 
En~pire 
Unknown 
Immature 
Mature 
Deltapine 14-060 

8' '6 

Ark. Green Lint 
Empire 

Deltapine 14 

Stoneville 2B 
Colrer 100-8 

Place grown Year 

Stoneville, Miss. 

Sacaton, Ariz. 
Experiment, Ga. 
Big Springs, Tex. 

.... 
Greenville, Tex. 

Stoneville, Miss. 
State College, N. M. 

' I  4' 4' 


' I  .' 4' ' 6  


Rocky Mt., N. C. 
' 8  8'  I' ' 4  

4' " ' 4  4' 

* Not inclucling pectic acid. 

i Early-opming bolls. 

$ Late-opening bolls. 


1 We wish to thank J. W. Neelg, A. R. Leding, P. H. Icime, 
D. R. FIooton. Thomas Rerr, and R. H. Tilley, of the Bureau 
of Plant Industry, Soils, and Agricultural Engineering, for 
supplying samples of cotton fiber. 

2 One of the laboratories of the Bureau of Agricultural and 
Industrial Chemistry, Agricultural Research Administration. 

Milliequivalents/lOO gm of dry cotton 
Ash pH of 

Total* Ash % water 
1-Malic Citric organic M.'.B. extract

acid alkalinityacid acid 

values, for  calculating to the dry-weight basis, were found 
by drying in a forced draf t  oven for  5 hrs a t  105" C. 
The pH of the water extracts was determined by adding 
5 ml of hot water to 0.5 gm of ground cotton fiber in a 
test tube, mixing with a rod to wet the cotton, heating 
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in a water bath for 1hr, cooling, and measuring the pH 
of the supernatant liquid with a glass electrode. 

The data in Table 1 show that raw cotton fiber varies 
greatly in organic acid content. The greatest variation 

TABLE 2 

RELATIONSHIPBETWEEN OFASH ALKAIJNITY 
Raw COTTONAND THE S 1 7 ~O F  TIlE PECTIC 

AND OTHEK ORGANIC ACIDS 

Milliequivalents/100 gm of dry cotton 

Other pH of 

' 2 l e  organic Sum Ash water 
acid acids A + alkalin- extract 
A B ity 

is shown by I-malic acid, while citric acid and the un-
identified portion of the organic acids, which may be ob- 
tained by difference, show less variation. The first 6 sam-
ples listed, all of which were grown in the same place and 

results given in Table 2 i t  will be seen that the agreement 
between the total organic acids, including pectic acid, and 
the ash alkalinity is rather good. Where the ash alka- 
linity exceeds the sum of the acids, the pH of the water 
extract is high. The quantity of acid necessary to change 
100 gm of raw cotton fiber from pH 7.5 to pH 6.5 was 
found to be about 1.3 milliequivalents. I f  this value is 
used to correct to the same pH, the agreement is even 
better. 

Since the potassium and sodium salts of I-malic and 
citric acids are water soluble, it seemed probable that 
leaching of the fiber by rain would have a large effect on 
the organic acid content. Samples .were collected from 
tagged bolls before and after rain by R. EI. Tilley, of the 
Bureau of Plant Industry, Soils, and Agricultural Engi- 
neering at  Statesville, North Carolina. Cracked bolls 
were tagged on September 26 and a sample dried in a 
greenhouse. The second sample, collected from the field 
on October 2, was definitely dry and untouched by rain. 
From October 7 to 10  there was a 4-day rain. The third 
sample was collected on October 13, and the last sample 
on October 20, some rain having fallen in the interim. 
Because of the small size of these samples, pectic acid 
was determined by an unpublished colorimetric method 
based on a reaction described by Dische (1). The data 
given in Table 3 show that rain and other weathering 
factors have a profound effect on the organic acid con- 
tent of raw cotton fiber, especially on the I-malic acid 
content. The high pH of the fiber exposed to rain is of 

TABLE 3 


ORGANICACIDCONTENT I N  TO RAIN
OB RAWCOTTON~ ~ I B E R  RELATION 

~Iilliequivalents per 100 gm dry cotton 
- Ash pH of 

Ash % water 
alkalin- 3f.R.B. extract 

itY 

No. Description 

23 Dried in greenhouse, no rain 
24 Remained in field, no rain 
25 Snme after 1 heavy rain (2.6 in) 
26 Same after 3 more rains (0.6 in) 

* Not including pectic acid. 

1-Malic Citric Total * organic Pectic t Sum 
acid acid acids A + B  

A 
-.-- -- --- - -- -- -

15 4 1 1  20.3 3 1 25.4 
12.2 1.2 15 9 5.0 30 9 
3.7 0.5 7 4 3 9 11.3 
2.3 0.3 6 3 3.5 9.8 

t Determined by a colorimetric method based on a reaction described by Dische ( I ) .  

at  the same time, show little variation, although they are 
of different varieties. Some of the same varieties, grown 
at  difYerent times or in different places, showed large dif- 
ferences in organic acid content. I t  appears that some 
enviroiimental factor was more important than variety 
in controlling the organic acid content. The data also 
show a rough correlation between the content .of organic 
acids and the ash and ash alkalinity. This is not sur-
prising, since the organic acids occur in the fiber as 
salts. 

I t  seemed liltely that bettcr correlation between organic 
acid content and ash alkalinity would be obtained by 
taking pectic acid into consideration. Pectic acid was 
therefore determined on 10 selected samples. From the 
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interest. Microorganisms in the wet cotton and surviving 
metabolic processes as well as leaching may be factors in 
the action of rain on the organic acids. 
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