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Cook, D. H. an d Quinn, E. J ., (1928) published a paper on t he 
vitamin B content of white yatttia (Xanthosoma sagittae-folium) , and 
plantain (Musa paradisica; L. ) at the time when it was shown t hat 
what was then known as vitamin B consists of at least two factors. 
In view of the f act that pa r t of the work which is being done in 
this laboratory is concerned with the study of the vitamin B complex 
content of foodstuffs which are used in the dietary of the people of 
Porto Rico, it was deemed advisable to study the vitamin B complex 
of yell ow yalt tla and pl antain since both play an important role in 
the dietary of the inhabitants of this Island. Axtmaye r (1930) has 
al ready published the results obtained from a similar study wit h 
red kidney beans and polished r ice. 

EXPERIMENTAL 

The experiments were conducted according to the methods of 
Sherman and Spo hn (1923) for the quantitative determination of 
vitamin B (old termino logy) and of Sherman and Axtmayer (1927 ) 
fo r the differ ent iatio n of th e vit amin B (B 1 ) of F factor from the 
vitamin B(B2 ) of G factor. This latter method is based upon the 
fact th at if better growth is obtained by the feeding of a mixture 
of f oodstuffs as the source of vitamin B complex than is induced when 
double the amount of each is fed separat ely, then, all other condi t ions 
ha ving been properly controlled, the conclusion is justified that the 
better growth is due to a supplementation of one of the factors of 
th e vitamin B complex by the other . 

Young albino rats when twenty-eight to twenty-nine days old 
were placed upon a vitamin B complex free diet which is not on ly 
adequate but approxi~nately optimal (for growth of ra ts) in all other 

• Tbe t er m "vit ..min B compl ex" i. used in tb i. paper to s ignify tbe combination of 
lhe t hermo-labil e taetor, vitamin B(B,) or F and the thermo-Itabl. factor vitamin B(B.) 
or G. . 
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respects. The basal diet used, Sherman 's diet No. 107, consists of 
purified casein, 18; Osborne and Mendel (1919) sal t mixture, 4; 
butterfat, 8; cod-liver oil, 2; and corn-starch, 68 per cent. 

'I'he foods t ested in t he experiments described in this paper were 
yell ow yautfa (Xanthosoma sagittae-foliu11L) , plan tain (illusa pam· 
disica, L.) and autoclaved yeast. The yellow yuuHa and the plantain 
wer e bought at the local market. The former was cleaned and the 
skin r emoved with a knife taking care that as little as possible of 
the root itsel£ was removed. The ripe plantain was peeled before 
being fed. 'I'hin slices of each were cut and then weighed in sectors 
so as to feed similar portions to each of the experimental animals. 
These test foods were fed separately or in the combination with auto
elaved yeast as sole sources of vitamin B complex to the standard 
t est animals on the vitamin B complex-f r ee diet . Dried bakers ' yeast 
was placed in uncovered Petri dishe to a depth of 15 nun. and heated 
in an autoclave at fifteen pounds st eam pressu re for 150 minutes; 
t hen , after cooling and drying in the air, it was ground to a pow
der in a mortar. This product has been shown to be practically free 
from vitamin B(B1 ) or F . . 

The exp erimental animals (rats) received as sole sources of 
vitamins B (Bj ) or F an d B (B 2 ) or G the following, daily (six days 
per week) portions of the tes t foods: 1.00 gram of yellow yuuHa ; 
or 1.00 gram of autoclaved yeast; or 2.00 grams of plaintain ; or a 
mixture of 0.5 grams of each of the yell ow yauHa and the autoclaved 
yeast ; or a mixture of 1.00 gram of each of the plaintain and the 
autoelaved yeast; with the negative contr ol experiments in which 
animals received the vitamin B complex-free basal diet. 

DISCUSSION 

The average weight curves of the experimental animals receiving 
dai ly portions (SLX days pel' week) of 1.00 gram of yellow yautiaj 

0.5 gram of each of the yellow yautia and the autoclaved yeast ; 
1.00 gram of the autoelaved yeast , and the negative controls are 
shown in F igure 1. 

Table 1 gives a summary of t he da ta obtained from these experi
ments. The animals receivin g the 1.00- gram portions of yellow 
yautia gave a much better growth curve and showed a lower per
centa ze of polyneuritic cases th an those which received the O.5-gram 
mixtur e of each of the yellow YUlltta and the autoelaved yeast. 
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T ABLE I 

SU H)lARY OF TUE DATA FROl! TUE EXPERlllEKTS '10TH Y KLLOW Y AUTIA 

A'-erage 
Average Average Average Basa l Per cent 

Supplement K o. of I n iti al Net Survival Di et Poly -
Animals Weigh t GaIns (Da ys ) Intake neuritic 

(Grams) (Gr ams) (G ra ms ) 

Controls . . . . , ....... . . ..... ......... 12 39 10 30 04 91� 
1. 00 gram yellow yautla . . . . . . . . . . . . . ' , H 39 2.6 48 167.6 64� 
0.5 gram yellow yau t la plus 0 .5 gram 

an toe laved ye'S t . . .. . .. . .. . .. . ... . 16 38 .4 - 1 45.S 149.8 88 
1.0 gram nuto clnved yea' t .. . . .. . ... . . , . 5 41 - 3 . 2 30 .8 106.4 60� 

Upon reducing the yellow Ya1cNa intake to 0.5 gram the vitamins 
F intake, already low, was further r educ ed and since the vitamin 
G addition contained in the 0.5 gram of autoclaved yeast which was 
added did not help to give better growth than when 1.00 gram of 
yellow ya1dfa is fed alone, it is concluded that vitamin B (B , ) or F 
is the first limit ing factor of the vitamin B complex content of the 
yellow ya1dfa . 

The average weight curves of the experimental animals rec eiving 
daily (six days per week) por t ions of 2.00 grams of the plantain j 
1.00 gram each of the plantain and the autoelaved yeas t j 1.00 gr am 
of the autoelaved yeas t , and th e negative controls, are shown in 
Figure 2. 

It was not deemed necessary to sacrifice experimental animals to 
show that 2.00 grams of the au toelaved yeast would not even give 
a growth curve showing maintenance. 

The foll owing Table gives a summary of the data from the experi
ments with plantain. 

TAB LE II 

AVeMlye
Average Average Average Basa Per cen t 

Supplemen t No . of Initial 'e t Surv ival Dle t Po ly· 
Animals Weight O" lns (D ays) Intake neuritic 

(Grams) (Gram s) (Gra ms) 

Con trols .. 12 39 10 30 114 91 
2.0 grams plantaln . . . . .. . 7 39 .7 9,1 54.5 204.4 14.2 
1.0 gram plantain plus 1.0 gr am au 10' 

elaved yoost " .. 7 37.9 16.1 50.1 190.1 ~7 .1 
1.0 gram au tocla ved yeas t , . . 5 41 3 .2 30.8 106.4 60 

The experimental animals receiving the daily portions of the 1.00 
gram mixture of each of the plantain and the autoclaved yeast gave 
a much better growth curve than those animals which received the 
2.00- gram daily port ions of the plantain alone. Th is justifies the 
conclusion that vitamin B (B 2) or G is the firs t limit ing f actor of 
the vitamin B complex content of the plantain which was used . 

It has been said that the yellow yautfa and plantain ar e two 
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food stuffs which are used by the people of Porto Rico. These are 
taken together in many dishes, as for example in the <l pasteles". 
Hence, it can be said that this dish is an adequate source of the 
vitamin B complex, since the deficiency of the yellow yauHa is made 
good by the plantain. 

SUMMARY AND CONCLUSION 

Experiments are described by means of which the vitamin B com
plex of yellow yautfa (Xanthosoma sagittae-foli1t1n) and plantain 
(Musa padisica L) is determined. 

Vitamin B (B1 ) or F is found to be the first limiting factor of the 
vitamin B complex of the yellow yauHa. 

Vitamin B (B ll ) or G is found to be the first limiting factor of the 
vitamin B complex of the plantain. 
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A\'I'I':I~I'  \n-igh t ('lII"\-' I'S of di rrv tlv «ompnrnb lo ~rOUJlS  of ex 
pl-I'i"","!.a l un iu mls (I':I  t~ of iui t iul age 2810 2!J duys ) n" ,(, jviug 
:L hnsnl d iet devoid of vitnmiu R compl ex hut goo ll ill all other 
n -sl" 'I'ls, uu rl ill ndd it iun ; Curve A , 1.0 gram of )' l'l1ow y ell/lill 
( X un t hosom« Hagilla e-folinlll ) ( rlnily "Xl','pt SUlldl/)'H) ; Cu rve 
H, II,:; g-J"lI II I of ye llow !llIll lin plus 0,5 gram of nut ocluved 
~I'n s  l  ( rl n ily l'x, 'ppl Hlllltla,vs ) ; Cur ve C, 1.0 g-rallls of anto l'1an',1 
,,'pas t (Ila il,\' exc ept SIIII tla)'s ); Cu rve D, no utln-r footl,-thl'se 
a 1'\, t he Ill'j.{utin contro ls, The average weighf curve f or ouch 
g rollp is I'l'p l'l's!'lltPtl h)' a solil l li m, to till- po int at whieh the 
firs t deu t h IH','u rn'll alli ollg the experhuentu l animals, und f ruru 
t.hnt pu iu t, unwurr l by a broken IiIll' rcpr,'sPlllill j.{ t ll-l' nveruze 
wl'ight. of the surviving cx pcrim untu l a n imals of the gronp until 
Ih,' ('1111 of th" I-ighl '\\'!,,'k oxper ime utu l poriod . 

C III' VI' B. shows 110 su pplenu-n tn t.ion between the vi t amin R 
( B,) or r: con tent of till! uutor- Inved ~'('a8t,  nnrl the vitnmlu .B 
,'olllp h' x ,'olliu llt of t.hl' ,\'u11ow !IIII/till, prov ing-, therefore, thnt 
vltnm iu B (B, ) or Jo' i~ the Iimit.ing fnvtor of till' vitamin 13 
(,.U  Ill " ~  I'X  of )' ,·lIow :lJ{/11l/n, 
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A\',"'ng-e \\'t· ig-ht. "lIn'I'S o f Il ir ,·,·tI.\· eornpurnble j:(I'OIlPS of ex
Jlt'l'illl ('ntal nnimu ls (ruts of initi a l :Jj:(' :!S to 21/ days ) 1" - " l' i \'l ll ~ 

II basa l d iet duvoid of vitumiu R complex but guod in all other 
l'('s l" -l'Is, arn l in ad -Iit luu . Curve A. 2.0 g'I':III1S of p lantnin 
p lusa I'nra llisim L ) (d a ily except Sunduys j ; CnT\' ~ H, 1.() 
g'1':lIli of pluutuin plus 1.0 gralll of aut.ol'lm",. 1 ~'l'ast. (tlail~ ' vx
"('[1t l-;unda~'s );  Curve C, 1.0 gram of uut oclnved yeast ( dn i l," 
I'Xt" -pt l:iul1c1 a~'s );  Curvo D, 110 other fuod, t.1I1'se uro the 1ll'g':ltive 
cnntrols. 'I'h " a\'l' I'lIg·" wl'ight cu rve for I':\(·h group is rvpre 
Sl'lIt erl hv :1 sol id liuu to the pui ut at wh ich till' first. d ca th 
oceurred ' runollg tlU' experimen ta l a n imals, a nr] r'rum t hnt "Oill l 

ouwu rrl hy a hrnkun li ll" 1'l'j1 I'\'s('lI li ug- t he an- I'age wuiuht Ilf thll 
flnl'vh'illg l'x l"' I'i llielltal n ni mn ls of t he grollp 1II1t.i1 th u end of th e 
('iglit'\H'ck oxper imunt a l pe riod. 

Cnrve B s hows mnrkr-I sll l'l'h'III('lItllt i"u, p rO\'inJ! that vitamin 
B (B, ) 01' n is the limiting f ador of t he vituru in B comph-x of 
pluutn in. 


