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The work appearing now, is the incomplete result of experiments 
undertaken in cooperat ion by the Divisions of .Agronomy and Indus­
tria l Chemistry, of the .Agricultural Experiment Stat ion, on the cas­
sava plant. The complete and final results will appear as soon as 
they are avai lable. 

METHODS OF .ANALYSIS 

1. Determ ination of Hydrocyanic .Acid: 
The principal aims of the det ermination of bydrocyanic acid in 

the cassava root were two : 

First.-To compare the hydrocyan ic acid content of the var ie­
t ies of cassava roots under study. 

Second.-To find out if possible the hydrocyanic acid content 
of the cassava roots at different stages of their growth . 

.After several methods of ana lysis were tried finally Liebig's 
Method was selected and adapted to the cassava, as the easier and 
more accurate. 

One hundred grams of samp le are weighed and placed in a two­
liter fl.ask; together with 1 of lite r distilled water and 20 cc. of H2S0 4 

of ,known specific gravity are adde d and the flask is connect ed to a 
condenser. The disti llate is collected in a 500 cc. volgmet ric :flask, 
into which have been placed 25 cc. of dilu te NaOH solution. At 
least 500 cc. of the dist illate shouJ.d be collected to ensure that all 
the HON in the samp le is dist illed off. .After the dist illation is fin­

ished an aliquot part is taken and tit rated wi.th -
1
! .AgN03 . The 

resid ue in the :flask is saved for t he deter mination of st arch and of 
:fiber. 

Some tria l dist illations were made in order to establish the least 
possible volume of the dist illate to be collected for tit ration. 13y 
taki ng two consecutive por tions of distillate of 250 cc. each, and t i­
trati ng an aliquot of 50 cc. of each separat ely, it was found that not 
all the HON in the sample was collected in the first 250 cc. of dis-

649 



650 THE JOURNAL OF AGRICULTU RE OF TH E UNIVERSITY OF P. R. 

tillate pass ing over, but that there was yet a per cept ible amount in 
the next 250 cc. portion of dist illate obtai ned as shown by the fol­
lowing results: 

Variety or Cassava 1st. Portion 2nd. Portion 

Carlos Chero ............................................................ . 

~~~~i° i~~~13o:.'.:::::::::::::::::::::::::::::::::::::::::::::::::::::: 
2.0cc. 
3.2cc. 
2.7cc. 

0.8cc. 
0.6cc. 
0.4cc. 

On using : solution of AgN0 3 for the titration it was foun d 
that it did not afford the most accur ate results obta inab le unde r the 
cir cumstances. Comparative r esults are shown below for tit r ations · 

made with ~ and 1 ~- soluti ons of AgN0 3 • 

Cassava Variety ~ AgNO, ~ AgNO , 
JO 

Tapicurti ...... ........ .. . .. ............. . ........ . ............. . .... . .. .. 
M . Pichardo . . . . ..... . .... . ..... . .. . .... . ....... . ........ . ............. .. 
Cr istalina .................. . ................. .. . . ... ......... . . ..... . . .. . . 
New Orleans ............................... . ...... . . ...... . ............. . 
Carlos Checo ........... . .. .. .......... .. ................................ . 

DE TERMINA TION OF STARCH AND F IBER 

0.40cc. 
0.20cc. 
0.20cc. 
0.10cc. 
0. 15cc. 

100 

3.4cc. 
1.6cc. 
1.9cc 
1.0cc. 
1.5cc. 

The r esidu e fr om the dist illa ti on of the HCN. contains in the so­
lution all th e starc.n pr esent in the sample. It has been t ran sformed 
into dext rose by boilin g with the acid. Besides, this res idue contains 
al so the fiber of th e sample. 

Th e residu e is brought to volume of 1 liter at 20° C and filtered. 
The sp ecific gr avit y of th e filtr ate is det ermined at 20° C by means 
of py cnometer. Fro m the specific gravity of the liqu id, the starch 
can be calculated by mean s of a curv e made beforehand , for pu r e 
dextr ose, and ta.king int o considera t ion all the factor s affecting the 
resul ts. The' fiber is obtain ed after filtering all the liquid; it is 
washed car efully ancl then transfer red t o a ta red cruc ibl e, and 
dri ed at 100° C. 
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Growing Period-4711 Months Growing Period-12 Months 

Moisture Fibre I H CN Moisture Ash HCN I Starch 
% % % % % % % 

----------1---- ---- --- - -------- ---- ----
Mame ya S. A............ ... 62.45 1.6276 0.03375 
Ceiba S. A .............. .... ....... . . .............. . ..... . 
Brazil No. 1........ . ....... . . . . . . . . . . . . . . . . . . . . 0.02430 
Brazil No. 2. ...... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . 0.02295 
Aipi Mantciga. . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . O 02700 
Nap arica. .. ........ . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 0.03510 
Basiorao.... ... .... .. .. . .. ... . . . . . . . . . . . . . . . . . . . . O .02f>65 

!:~~i~'iiecc;.:::::::::: :: : : : · il-i:2il· · · · 2:osoi· 8:8~~ 
Negrona Grande .. ...... .... 77.26 1.6009 0.02700 

69.23 
61.36 
68.21 
63 04 
61.02 
60.16 
58.31 
64.62 

66.30 
59.45 

0.6327 
.62:l9 
.7894 

1.0955 
.8736 

1.0443 
.7839 
. 7631 

.5553 
1.0369 

0.0081 
0.0!08 
0.0108 
0.0162 
0.0108 
O.OJSO 
0.0108 
0.0216 
0.0108 
0 .0135 
0.0108 

18.01 
23.99 

21.22 
25.50 
24.96 
27. 19 

18.54 
Manu el Picha rdo..... . .. . . . 67.54 2.3273 0.02092 

w::1~~a-~~~'.~:::::::::::::: ~:rn um 8:8~~~ ····ils:oo· ····j907" ··o:oio2·· ·····20:is 
Mad retaso................ . . . 68.46 2.4074 0 .03645 ......... ..... . . ..... .... . . .......... . . . 
Goyo Vega... .. ........ .. . . . 61.77 2.0796 0 .01755 ..... . .. . . .... .... . .... . ... . . . ........ . . 

t~K~r~~~~rLi;; ia· ~resii."::: i~ .~ 8.8~m · · · · so:02· · · · · :il112· · · o:oosi · · · · · · · 24:01 
M ata Gato..... . .. . ....... . . 70.94 2.1762 0.02497 . . . ... . . .... . . ... ... ............. ... .. . . 
Pan cha.... . ... . .......... ... 78.92 2.1194 0 .02700 ..... . ...... ........... . ........ .... ... . 
Carta gena 2da........... . .. . 66.95 1.4205 0 .02362 ...... . ... ...... .. . ............ . ...... . 
Dam e Mas........ . .. . . ..... 66.53 2. 5220 0.02362 .. . .. . ......... ... . . . ......... .. .. . . ... . 
Mocan a 67i.. .. . . .. . . . . . . • . . 65.01 2.1970 0.03307 ... .. . ........ ... .... . ... ... ... . ..... .. . 
Negron a Chiquita..... . ..... 73.41 1.6836 0.0 1350 60.30 .7637 0.0108 26.92 
New Orleans............ . ... 66.24 0.01552 62.98 .8124 0.0054 

~~;;f~iW1aia·.:·.·.:·.::::::·.::: iu~ 8:i~&2 iu~ :~b~ 8:&\g~ ..... 2:i:00 
Valencia .............. ....... 66.10 . ..... .. .. .. . .. .. . . . 58.34 .9586 0.0135 27. 64 
Cartag ena Sa nto Domingo.. 66.88 2.4058 0.02 700 .. . ... . . . . ... . ........ .. .. . . . 
Mimci elo.................. .. 77.45 1.8706 0.02700 . ........ . . . . . ........ . ..... .. .. . 
Amarill a.................... . . .. . . .. . . . . . . . . . . . . .. .. . . . . . . 62.27 .5999 0 .01485 
X- No. 1................ . .. . .. .. .. .. . . . .. . . . . . .. .. . . . .. .. . 55. 70 . 7751 0.0108 
X-No . 2... .. .. .......... ... .. .... . . .. . . . .. .... . .. . .. .. . . . 47.11 . . 7673 0.0081 
·Ceib a Villalba ..... ......... .......... .-. . . . .. .. . . . . . .. .. .. 68.44 .5159 0.0108 
Mata Burro.... . . .. .. ....... . . .. . .. .. . .. . ... .. .. .. . . .. .. . . 69.65 .5866 0 .0108 
X-No . 6.................... . . . .. . .. . . . . .. .. . . . . .. .. .. .. . . 55.03 .8570 0 .0081 
Pana -Borinquen...... ...... . .. .. .. .. . .. .. . . . . .. . .. . . . .. • . 57.55 .8661 0.0135 
M orada Palo Roj o No. 1.. . . . .. .. . . . . . . . . .. .. .. . . .. . . .. . . • . 65.39 .7980 0 .0270 
P ana.. .......... ............ . ... ...... . . .. .. ... . . . . . . . . . . . 59.08 .7828 0.0162 
For astera ........... ......... . .. . .. . .. . .. .. .. .. . . . . . .. . . . . . 65.29 .5162 0.0081 
B lanquilla. .................. . . . .. . .. .. .. .. . . . .. . • • . . . . . . .. 57.38 .5.531 0.0243 
Pata Palom a.... . .... . . .... . . . . .. . .. . . .. . . . .. .. . .. . .. . • .. . 63.85 .5989 0.0162 
Coreana ........ ... . ... . .. .. . . . . . . . . . . . . . . . . . . . . . . .. . . • . .. . 60.27 . 7403 o.0108 
Coreana Amarilla........ . .. . . ... . . . . . .. . . . . .. .. .. .. .. . . .. 61.44 .8148 0.0108 
Sed a ....... .. . .. .. ..... .. . ... .. . • .. .. . . .. .. .. .. .. .. .. • .. . . . 57 .32 1.3876 0 .0135 

D ESCRIPTION OF THE RoOTS OF CASSAVA VARIETIE S 

20.68 
28.71 
29.42 
18.25 
16.40 
28 .71 
25.50 
22.73 
27.64 
19.43 
28. 71 
27.64 
26.46 
26.46 

The ideal root of cassava for industrial purposes , either for starch 
or fl.our making must possess a number of characteristics all contrib­
utin g to a cheaper or better final pr oduct. The cassava root must 
hav e the prop er chemical composition-high starch and protein con­
tent , low humidity, low fibre content. The rind mu st be thin ; its 
-color must be whit e. The peel or skin mu.st be th in , smooth, easily 
detached and of very light color. The inside of the root must be 
low in colorin g matter and when pu lp ed mus t be easily washed ; when 
dried it must remain white, with no extraneous col.oring; it must 
yield fl.our or starch of pur e-whit e color. 

I n no one var iety 0£ cassava do we find together all these chara c­
teristics. But we beli eve tha t by selection and br eeding there can 
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be obtained a type that ·will be much nearer the ideal than the pres­
ently known varieties of cassava. 

The ratio of len gth of root to diameter must be small as a rel­
atively short and th ick root is easier to handle in the plant than a 
long and light root. ' 

We are giving here some of th e character istics of some of the varie­
ties studied, grouped according to color, type and thickness of the 
skin, underskin, r ind and pulp. 

I. Variet ies with White under-skin. 
1. Mameya, S. A. 

'l'he skin is thin and rough of dark brown color, underskin white . 
The r in d is medium thick. The pulp is white. 

2. Ceiba, San Antonio. 
The skin is very thin and rather smooth; and of brown color. 

Underskin is white . The rind is thi n. Pulp is yellowish-white . 

3. Brazil No. 1. 
The skin is th ick and rough of dark brown color. Underskin iis 

white the rind is medium thick. The pulp is white. 

4. Brazil No. 2. 
The skin is thick and rough and of dark brown color. Under­

skin is white. The rind is medium thick. The pulp is white . 

5. Aipi Manteiga. 
The skin is thin and rough of very dark brown color. Under­

skin whit e. The rind is thick. The pulp is white. 

6. Tapicuru.. 
The skin is thick and of dark brown color; underskin is white. 

The rind is thick. The pulp is white. 

7. N egrona Agria. 
The skin is th ick, rough and dark brown . Undersk in is white _ 

The rind is very th ick. The pulp is white. 

8. Car tagena 2da. 
Skin is th ick, very rough and dark brown. Underskin is white. 

The rind is thin. Th e pulp is white. 

9. Cartagena Sto. Domingo . 
Skin is thin, smooth and of straw color . Underskin white . The 

rind is thin. Pulp is white. 
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II. Varieties with light-red Underskin. 
10. Manuel Pichardo. 

The skin is thin and smooth of light straw color. Underskin light­
red color. The rind is thick. Pulp is white. 

11. Peralta . 
The skin is thin and smooth, light straw color. Underskin light­

red color. The rind is thick. Pulp is white. 
12. lVIachetazo. 

The skin is thin, medium rough and brown. Underskin is light­
red color. The rind is thin . Pulp is yellowish. 

13. Senora esta en la Mesa. 
The skin is thick, rough and dark brown. Underskin IS ligh t­

red color. Th e rind is thin. Pulp is white. 
14. Dame Mas. 

The skin is th ick, rough and dark brown . Underskin light-red 
color. The rind is thick. Pulp is white. 

15. 1\focana 677. 
The skin is thick, smooth and dark brown. Underskin is light­

red color. The rind is thin. The pulp is white. 
16. Negrona Chiquita. 

The skin is th ick, medium smooth an d dark brown. Underskin 
is light-red color. The rind is thick . The pulp is white. 

17. New Orleans. 
The skin is very thin, smooth, and of light straw color. Under­

skin is light-red color. The rind is th in . Th e pulp is white. 
18. Cristalina. 

The skin is very thin, very smooth and of light straw color. The 
underskin is light-r ed color. The rind is thin. The pulp is white. 

19. Puerto Plata. 
Th e skin is thin , smooth and of ligh t straw color. The under­

skin is light-r ed color. The rind is of medium thickness. The pulp 
is whit e. 

III. Varieties having Red Und er skin. 

20. Miracielo. 
The skin is thick , 

skin is red in color. 
21. Valencia. 

rough and of dark brown color. Th e under ­
The rind is thin. The pulp is white. 

The skin is thick, rough and of very dark brown color; und$.>­
skin red in color . The rind is thick . The pulp is white. 
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22. .Aipi Mangi. 
The skin is thick, rough and of dark brown color. The under­

skin is red in color. The rind is thin. The pulp is white. 
23. Goyo Vega. 

The skin is thick, rough and dark brown color. The underskin 
is red in color. The rind is thick. The pulp is white. 

24. Negrana Grande. 
The skin is thick, rough and dark brown color. The underskin 

is red in color. The rind is thick. The pulp is white. 
25. Carlos Checo. 

The skin is thick , rough and dark brown in color. Underskin is 
red in color. The rind is thick. The pulp is white. 

The results given in this preliminary paper are not final nor 
complete. Much more work has to be done yet to have the com­
plete chemical and industrial data on the root of the cassava. From 
the data gathered , however incomplete, certa in conclusions can be 
derived, especially those referring to moisture content and to hydro­
cyanic acid content. It appears that the water content of the r oot 
decreases with its age; · obeying the same variation as the hydro­
cyanic acid content. These variations in general are not of th e same 
degree for di:fferent varieties. 

BIBLIOGRAPHY 

1. Scott-Standard l\Iethods of Chemical Analysis. 
2. de Gody-Estudio Agricola Industrial da Mandioca. Piracicaba 

1921. 
3. A Markus-Maniok, Manihot Utilissima, Pohl. Der Tropen­

pfl.anzer-No. 4, 1935. p. 144. 


