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Abstract-Intact and reciprocally grafted tobacco and tomato plants were studied to examine their roles as scions 
and stocks in the formation, composition, and total amount of 3-/j’-hydroxysterol and polyphenols. Intact 
tobacco plants have a higher phytosterol content than do tomato plants. Tobacco leaves from the Tab/Tom 
grafted plants contained much less phytosterol than leaves from intact tobacco plants. The distribution of four 
ma.ior sterols. however. did not vary significantly. The concentration of total polyphenols in intact tobacco and 
tomato was about the same, but tobacco was high in chlorogenic acid, and tomato was high in rutin. Tobacco 
leaves from Tab/Tom grafted plants showed only a slight decrease in total polyphenol concentration compared 
with intact tobacco. Tomato roots appeared to contribute to the increased total polyphenol per plant in either 
intact tomato or in T’ob/Tom grafted plants, despite the fact that no polyphenolic compounds were detected in 
the tomato root itself. Grafting may provide a limited technique for reducing the phytosterol concentration of 
tobacco leaves. 

INTRODUCTION 

RECIPROCAL grafting techniques involving tobacco (Nicotiuna tahacum L) and tomato (Ly- 
copersicon esculentum Mill.) plants have frequently been used for physiological and bio- 
chemical investigations.‘-3 Those investigations generally centered on tobacco alkaloids, 
particularly on the loci of alkaloid formation. 

In the current study, grafting techniques are used to examine two other major groups 
of organic components of tobacco plants, namely, phytosterols and polyphenols. Recent 
studies reveal that tobacco quality and usability depend on many leaf characteristics, in- 
cluding phytosterols and polyphenols.4 In a recent examination of more than 100 tobacco 
varieties differing in genetic background and cultural practices, a three-fold variation in 
phytosterols and a five-fold variation in polyphenols was observed.’ Available information 
on physiology and biochemistry of these compounds suggests that it is feasible to regulate 
their levels in tobacco.6 

The purpose of the present experiments is to examine the levels and composition of phy- 
tosterols and polyphenols in tobacco leaf from graft combinations of tobacco shoot onto 
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tomato root. and in other plant parts from reciprocal grafts. Results of these studies may 
provide information on the specific roles of tobacco shoot and root in the formation of 
these compounds. and for determining w~hcthcr grafting tobacco onto tomato ma! induw 

desirable cli~tnges in leaf tobacco,. 

IIl~SI’I.TS \ND DISC‘I SSIOU 

In tobacco shoots. the concentration of phytosterols \v;ls almost double that in tomato 
shoots. Similarly. the concentration of phytosterols in tobacco roots also was almost 
double thdt of tomato root (Table 1). In the tobacco shoot. most of the stcrols wcrc in 
the leaf. and only a small amount was in the stern. 

The composition of phytostcrols in tobacco and tomato was ver> similar. Stigmasterol 
was the principal sterol, sitosterol was next, and campesterol and cholesterol made up the 
rest. In tomato, a brassicasterol-like compound was also found in small amount. but it 
was not measured because of lack of reference material. The same compound. however. 
was barely detectable in tobacco plants. 

Tobacco shoots from Tob.:Tom. grafted plants contained ;L louver concentration (mgg 
fresh material) of ph! tostcrols in comparison with that in intact tobacco plants. Similar 
decrcascsalso occurred in tobacco root from Tom.!Tob. grafted plants. In reciprocal grafts. 
the concentration of phytosterols increased in tomato shoots from Tom. Tub. grafts and 
in tomato root from Tab., Tom. grafts. in comparison with those in rcspcctive intact plants. 
The relative distribution of the four sterols were slightly dif%zrent in intact and grafted 
plnnts. 
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TABLE 2. TOTAL AND ~NDWDUAL I’HENOLIC COMPOLNVS IN INTACT AND RECIPROCALLY GRAFTtU TOllACCO AND 

TOMATO PLANTS 

Plant materials 

Total phenolic compounds Indivlduul polyphenolic compound (m&g) 
Cont. Total amount Chlorogenic Quinic 

(mg/g*) (mg/plant) acid Scopolin Rutin Scopoletin acid 

Tom. shoot from 
intact plant 
Tom. root from 
intact plant 
Tom. shoot on 
tom.,/tob. graft 
Tom. root from 
tob./tom. graft 

I.398 384.5 0.380 0.456 ~--. 0.562 

-i- 

2,042 138.9 0,635 0.004 0~510 0.893 

_ 

Tob. shoot from 
intact plant 
Tob. root from 
intact plant 
Tob. shoot from 
tob./tom. graft 
Tob. root from 
tom./toh. graft 

1.369 191.7 1.013 0005 0.083 oGO2 0,266 

0.443 26% O-233 0.009 0.001 0.200 

1.239 223.0 O-846 0.006 0.052 OGOI 0,334 

0.24 1 11.8 O-166 0.008 0.00 1 0.066 

* Fr. wt basis. 
t Not detected 

Total polyphenol concentration was almost equal in tobacco and tomato shoots from 
intact plants, but the composition was quite different (Table 2). The chlorogenic acid con- 
tent of tobacco was three times higher than that of tomato. On the other hand, the rutin 
and quinic acid contents in tomato shoots were five times and two times more, respect- 
ively, than those in tobacco. Because there was more plant material from tomato shoots 
than from tobacco, the total amount of polyphenol in tomato was double that in tobacco. 
No polyphenols were detected in tomato root, and scopoletin and scopolin were absent 
in both tomato shoots and roots. 

Tobacco shoots from Tob./Tom. grafted plants contained lower concentrations of chlor- 
ogenic acid and rutin, but a higher level of quinic acid, than those in intact tobacco plants. 
The net result was a slight increase in total polyphenol content. In tomato shoots from 
Tom./Tob. grafted plants, there was a general increase in concentration of all polyphenolic 
compounds, but a decrease in total amount per plant in comparison with the intact plant. 
The total plant material produced from a grafted plant composed of a tobacco root with 
tomato shoots was much less than from intact ones. 

These results indicated that tomato roots, although they contained no detectable 
amounts of polyphenols, played an important role in the formation and thus the total 
amount per plant of polyphenols, regardless of whether the shoots were tomato or 
tobacco. 

CONCLUSIONS 

Results from reciprocal grafts between tobacco and tomato plants have demonstrated 
that there were considerable differences in the distribution and total amount of phyto- 
sterols and polyphenols in shoots and root of both plants. One can postulate several poss- 
ible reasons for such differences. including changes in the formation of precursors. and the 



physiological effects of a foreign shoot or root. resulting in interferences \vith biosynthetic 

processes. 
Total phytosterol concentration of tobacco shoot produced on grafted tomato root. as 

shown in this study. was reduced IVY;, from that of intact plants. ~Ho~vcver, the con- 
centration of polyphenols in tobacco from the same grafts did not decrease significantly. 
These results indicate that such a grafting technique would only modify phytosterols. Such 
a limited change may also be brought about through genetic manipulation. It is known 
that phytosterol content in leaf tobacco is indcpendcnt of alkaloid Icvcl. plant yield. or 
nitrogen fertilization.’ 


