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Effect of B-Vitainins on Biosynthesis of Ascorbic Acid froin Glucose 
Cycloacetoacetate in Germinating Phaseolus Radiatus.* (25021) 

M. C. NATH AND M. L. BELKHODE 
Dept . of Biochemistry, Nagpur  University, Nagpur, Iiadia 

The authors(1) have shown that glucose 
occurs in combination with acetoacetate in 
germinating mung beans and that thiamine 
and pantothenic acid accelerate such biosyn- 
thesis. Reed ( 2 )  reported that co-carboxylase 
and Co-4 which contain thiamine and panto- 
thenic acid respectively, are involved in me- 
tabolism of keto-acids and may thus help 
condensation of glucose with acetoacetate to 
form glucose cycloacetoacetate. Sure ct QZ. ( 3  ) 
showed that deficiency of thiamine results in 
reduced storage of ascorbic acid in various 
tissues and endocrines. and Kennaway and 
Daff(4) reported that there is less ascorbic 
acid in the livers of mice kept on thiamine 
deficient diet. Smita et ul .(  5 )  have also ob- 
served that thiamine stimulates ascorbic acid 
biosynthesis in germinating mung beans and 
Thangamani and Sarma ( 6 )  showed that thia- 
mine and pantothenic acid are also involved 
in greater biosynthesis of ascorbic acid from 
glucose cycloacetoacetate in germinating 
mung beans than with glucose alone. That 
reducing substance found during the process 
of germination of mung beans is ascorbic acid 
has recently been confirmed by the authors 
( 7 )  through paper chromatographic technic. 

M e t h o d s  and Materials.  Germination of 

mung beans was carried out as reported( 1). 
Acetoacetate was added in the form of its 
sodium salt and in equimolar proportion with 
glucose. Glucose cycloacetoacetate ( GCA) 
was prepared according to the method of 
IVest(8) as modified by Nath et  aZ.(9). Due 
to its insolubility in cold water, it was dis- 
solved in hot water and its solubility remained 
to the extent of 100 mg per 10 cc in cold 
condition. I’antothenic acid was used as Ca 
salt, After germination, the selected seeds 
were harvested and macerated with metaphos- 
phoric-acetic acid mixture and their ascorbic 
acid contents estimated by the indophenol dye 
method( 10). The results obtained after ger- 
mination of the mung beans for different per- 
iods in presence of glucose and acetoacetate 
and glucose cycloacetoacetate with and with- 
out vitamins and their anti-vitamins are 
shown in Tables I and 11. 

Resul ts .  Both pyrithiiamine and pantoyl- 
taurine inhibit ascorbic acid synthesis in pres- 
ence of acetoacetate and glucose (Table I ) ,  
the inhibition being checked by the corres- 
ponding vitamins. Results with glucosle cyclo- 
acetoacetate are represented in Table 11. 

Discussion. The role of thiamine and pan- 
tothenic acids as co-factors in bringing about 

TABLE 1. Elffccts of Pyritlii:tiiiiiit> ; i i i ( 1  P:iiitoyltiinriiie : t i l t1  Coi*respondiiig Vitamins on Eio- 
synthesis of Ascorbic. Acid from Gliicose ;11id 24ccto:icetn tc tluriiig Uerniiiiation of Mung Beans. 

J?resh basis 
mg/lOCt seedlings a f te r  rng/100 g after 

Substances in gerrniiiating medimn 2 4 h r  48 hr 72 h r  24 Irr 48 hr 72 hr 

Ni l  1.1.; 2.05 2.25 9.2 10.25 11.25 
Aretoacetate + glucohc 1 ,,54 3.82  1 . 1 1  15.4 24.83 24.84 

” + + t1ri;illiii:e 1 ..5 1 :1.85 4.33 15.48 54.52 25.98 
I(7em + yyritliimiiiie 1.1 :3.3 1.f)l 14.0 21.4 24.06 

” + paritoyltauriiie 1 .:i 3 ,  I I 3.65 13.0 20.21 21.9 
” + + p:jntothenatc 1.85 3.97 4.69 18.5 25.8 28.14 

9 9  

,) 

” + thiaininc. + ~ ) : i ~ i t o t ~ i ~ ~ ~ i ; i  tv 2.1:; 4.27 .S.lfi 21.3 27.7 30.96 

(lonc.ciitr;itio~is: ActIto:ir.cd:itt~ ( h o ( l i i i i t i  5:iIt J.  7 0  ~ttg/lO w i ~ c v l i u r r i ;  gh~cosc, 100 mg/lO cc j 
:rnd 200 PPM e:icli of f ~ ~ i , i i l i i : i i i i i i i t i ,  ~ ) : i ~ i t o y I t : i i i  r i i i t h .  tlii;iiiiiii(h : i i i ( I  c:rlciuiii pantotlienatc. 

* The authors record their grateful thanks to the 
Council of Scientific 8: Industrial Research for a Rc- 
search Grant. Their thanks are also due to hlr. 

K. G. Joglekar of the Agricultural Department, Nag- 
pur fcr supply of good quality phaseolus radiatus. 
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TABLE 11. Effects of Pyrithianiine and Pantoyltaurine and Corresponding Vitaniiris on Bio- 
synthesis of Ascorbic Acid from Glucose Cycloacetoaceta te (GCA) during Germination of Mung 

Beans. 

Fresh basis 
mg/100 seedlings after mg/100 g after 

Substances in gerinina ting medium 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr 

N il 1.85 1.92 2.2 6.8 10.36 11.2 
Glucose cpcloacetoacctate (GCA) 1.46 2.8 2.1 11.48 16.8 24.6 
I d e m  + pyrithiamine 1.36 2.23 3.51 10.88 13.38 21.06 

” + + thiamine 1.45 2.82 4.2 11.6 16.92 25.2 
” + thiamine 1.53 3.35 4.4 12.24 26.0 27.65 
” + pantoyltaurine 1.3 2.4 3.9 10.4 14.4 23.5 
” + + pantothenate 1.65 2.86 4.4 13.2 17.16 26.4 
” + pantothenate 1.8 3.25 4.5 14.4 26.0 28.7 

9 f  

Y f  

Coiicentrations : Glucose cycloacetoacetate, 100 mg/lO cc medium and 200 P P M  each uf 
pantoyltaurine, pyrithiamine, thiamine and calcium pantothenate. 

enzymic biosynthesis of ascorbic acid from 
glucose cycloacetoacetate is indicated, Thiese 
vitamins may be taking part both in conden- 
sation of glucose with acetoacetate to form 
G C 4  and in the further reaction leading to 

these vitamins, the condensation reaction is 
hampered 
sugar, as reported previously, and conse- 
quently in lower oultput of ascorbic acid. 

Summary. The anti-vitamins, i.e. pantoyl- 
taurine and pyrithiamine, inhibited ascorbic 
acid biosynthesis from acetoacetate and glu- 
cose in germinating mung beans indicating a 
blocking of the condensation reaction of aceto- 
acetate with glucose to form GCA. The cor- 

acids are the constituents, are involved in 
both the condensation reaction of glucose with 
acetoacetate to form GCA and in the further 
metabolism of GCA to ascorbic acid. 
- 
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Ultrastructure and Site of Formation of Rabbit Papilloma Virus. (25022) 

DAN H. MOORE, ROBERT S. STONE,* RICHARD E. SHOPE, AND DOROTHY GELBER 
T h e  Rockefeller Institute, N .  Y .  City  

Since its discovery in 1933(1), numerous 
at tempts have been made to characterize phy- 

sically the rabbit papilloma virus. The early 
conclusions from sedimentation, diffusion and 

- viscosity measurements of purified virus pro- * Visiting investigator, Public Health Training 
Program. Permanent address: DeDt. of Pathology, tein preparation indicated an aspherica1 par- -_ I 
Uiniv. of California, Los Angeles. ticle with a molecular weight of 47,10O,OOO( 2 ) .  


