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Abstract-Leaves of 83 angiosperms have been made surveyed for quinic and shikimic acids. The quinic acid 
content was higher in woody dicotyledons than in herbaceous dicotyledons or in the monocotyledons, substan- 
tiating the view that its presence may be correlated with the lignification in plants. 

INTRODUCrION Table 1. Alicyclic acid contents (mg/gfr.wt) in monocotyledons 

A preliminary report [ 1,2] from this laboratory on 
the occurrence of quinic acid in the lower cormo- 
phytes has clearly shown that it is only found in 
the ferns, suggesting that it is particularly charac- 
teristic of the vascular plants. However, the litera- 
ture on its occurrence in monocotyledons is 
scanty, although its distribution in gymnosperms 
and some dicotyledons has been investigated [3,4]. 

Plant source Shikimic Quinic 

Orchidaceae 
Calanthe discolor Lindl. 

Cannaceae 
Canna generalis Bailey 

Zingiberaceae 
Zingiber ojicinnle Rose. 
2. mioga Rose. 

Iridaceae 
Gladiolus gandauensis Van Houtt. 
Iris pseudacorus L. 

Dioscoreaceae 
Dioscorea japonica Thunb. 

Amaryllidaceae 
Crinum asiaticum L. var. 

japonicum Baker 
Aqaw amrricanu L. var. 
variegata Nicholson 
Zenhvranthrs candida Herb 

0 0 

0.11 0.04 

trace 
trace 

0 
trace 

Present study was undertaken to determine the 
occurrence of quinic and the related shikimic acid 
in angiosperms, especially in monocotyledonous 
plants. 

0 
0.14 

0 
0.43 

0.08 0.09 

0 0 
RESULTS AND DISCUSSION 

The results are presented in Tables l-3. They 
show (Table 1) that quinic is actually present in a 
large number of monocotyledons, although the 
concentration is low. This contrasts with the acid 
patterns in gymnosperms and ferns, where high 
concentrations are present. Similar results were 
obtained from herbaceous dicotyledons in which 
the ratio of quinic to shikimic is about 3.2 (Table 
2). This similarity is to be expected, since monoco- 
tyledons are also predominantly herbaceous. 

0 
0 

0 
0 

Liliaceae 
Rohdea japonica Roth 
Scilla chinensis Benth. 
Alor arborescrns Mill. var. 

trace 
trace 
0 

0.03 
0 
0.03 

These results confirm that there is a correlation 
between the quinic acid content and lignifica- 
tion [4]. In woody dicotyledons, the alicyclic acid 
pattern was quite different from herbaceous plants 
and was similar to that of gymnosperms; the ratio 
of quinic to shikimic was high (average 13.8) (Table 
3). 

natalensis Berger 
Liriope araminifolia Baker 
Cord$i& trrmkalis Kunth 
Sansevieria trifasciata Prain 
Allium tubrrosum Rottl. 
Chlorophytum comosum Baker 
Aspidistra elatior Blume 
Yucca recuruijolia Salisb. 

Pontederiaceae 
Eichhornia crassipes Solms 

Commelinaceae 
Commelina communis L. 
Rhoeo discolor Hance 
Kniphoja uvaria Hook. 
Zebrina pendula Schnizl. 

Bromeliaceae 
Ananas comosus Merr. 

0.11 006 
trace 0.01 
0 0 
0 0 
trace 0.01 
0.01 0.24 
0 0.04 

@42 trace 

0.28 0.01 
trace 0 
0.05 0.01 
0 0 

0 trace 
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Plant source‘ Shikimic Quinic Plant \o”rcc Shihimic Qtiinic 

Table 2. Alicqclic acid contents (mg;g fr. wt) in herbaceous 
dicot>ledons 

Plant source Shikimic Quinic 
- 

0.62 

0 
traCe 

0 
tract 

041 

Table 3. Alickclic acid contents (mg e fr. \\t) 111 uooci~ 
dicot~lcdonc 



Shikimic and quinic acids in angiosperms 

Table 4. Average amounts (mg/g fr.wt) of alicyclic acids in angiosperms 
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Numbers of 
species tested Shikimic acid Quinic acid 

Ratio 
Quinic:shikimic 

Monocots 37 0.04 0.07 1.8 
Dicots 

Woody 23 0.16 2.21 13.8 
Herb 23 0.06 0.19 3.2 

These results are summarized in Table 4. The 
following trends are clear: shikimic and quinic 
acids occur singly or together in most species, 
irrespective of their contents; and herbaceous 
plants have low concentrations, while woody 
plants are rich in these acids. 

EXPERIMENTAL 

Planr materials. Leaves were collected in the campus of 
Tokyo Metropolitan University in Aug and Sept 1973, at which 
time the content of alicyclic acids was reasonably stable. 

Isolation und determination of alicyclic acids. Usually 10-20 g 
of fr. leaves were extracted 3 x with 100 ml of hot SOY/, aq. 
EtOH. The combined extract was cone in uacuo, the remaining 
residue dissolved in hot H,O, and insoluble materials filtered 
off. The aq. sol was passed through a column of Amberlite IR 
120 (H+ form). which was then washed thoroughly with H,O. 
The effluent was applied to a column of Amberlite IRA 410 
(acetate form). The organic acids adsorbed to the resin were 

then eluted with 2 N HOAc; the eluate was cone in wcuo, and 
the concentrate dissolved in a small amount of H20. The 
organic acid fraction thus obtained was streaked as a line on 
Whatman No. 1 paper, which was developed with sec~BuOH- 
EtOAc HOAc HCOOH-Hz0 (35:35:8:2:20). The bands 
corresponding to shikimic (R/ 0.51) and quinic (R, 0.30) were 
cut out. and the acids were extracted with 50% aq. EtOH and 
HzO, succcssivcly. The amounts were determined spectropho- 
tometrically, by the methods described previously [Z]. 
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