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Abstract-A CoA-thioester dependent transferase, hydroxycinnamoyl-CoA: tartronate hydroxycinnamoyltransferase, 
involved in the formation of hydroxycinnamoyltartronic acids, was extracted from young plants of mung bean and 
some of its properties determined. Occurrence and development of the transferase in different organs of the young plant 
correlated well with the accumulation patterns of the hydroxycinnamoyltartronates. 

INTRODUCTION 

As recently described, the mung bean accumulates as 
major secondary products pcoumaroyl- and caffeoyl- 
tartronates in all of the overground organs of the young 
plant [l]. To date two major mechanisms for the 
formation of such esters are known, the first proceeds via 
CoA thioesters and the second via l-0-acyl glucosides, 
being synthesized through activities of acyl-CoA ligases 
and UDP-glucose dependent transferases, respectively 
[2]. We studied these two mechanisms of the enzymatic 
synthesis of the tartronic acid conjugates in mung bean 
and report here on their formation via the CoA thioesters. 

RESULTS AND DISCUSSION 

Protein preparations from different organs of young 
plants of mung bean were assayed for the enzymatic 
synthesis of p-coumaroyl-, caffeoyl- and feruloyl- 
tartronate. This was done with hydroxycinnamoyl-CoAs 
and tartronic acid and alternatively-including activity of 
CoA ligase-with free CoA, free hydroxycinnamic acids, 
ATP and tartronic acid. It was found that the formation of 
the tartronate conjugates proceeds exclusively via the 
corresponding thioesters (Fig. I). No product was formed 
when 1-@-coumaroyl)-glucose was tested as possible acyl 
donor. 

In order to characterize some of the enzyme properties, 
the transferase activity was partially purified on a column 
of DEAE-cellulose resulting in a 28-fold purification. In 
agreement with previous work on CoA-thioester 
dependent hydroxycinnamoylester synthesis [3-S] the 
esterification reactions leading to the hydroxycinnamoyl- 
tartronates were freely reversible. The forward reaction 
was determined using p-coumaroyl- and caffeoyl-CoA 
and the back reaction using p-coumaroyl-, caffeoyl- and 
feruloyltartronates as donors. Both reactions were 
positively correlated with protein and were linear with 
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time up to ca 10 min at 30”. Maximal enzymatic activities 
were found to be at pH 7.0 in KPi buffer and were 
dependent on the presence of a thiol compound (DTE) 
and EDTA. There was no appreciable difference in initial 
reaction velocities when measured the forward and back 
reactions. For example a protein preparation from 
primary leaves of 4day-old plants showed specific 
activities (per mg protein) of 69 pkat p-coumaroyltartrate 
and 67 pkat p-coumaroyl-CoA in the forward and reverse 
reactions, respectively. Since the CoA thioesters were not 
readily available in sufficient quantities we routinely 
assayed this enzymatic activity using the tartronate 
conjugates and CoA as the substrates. Figure 2 illustrates 
the determination of this reaction by means of HPLC. 

Table 1 shows the substrate specificity of the reaction 
using the three tartronic acid conjugates from mung bean, 
tartrate and malate derivatives isolated from spinach and 
radish, respectively, and 3-caffeoylquinate (chlorogenic 
acid) from a commercial source. As seen the back reaction 
of the enzymatic activity exhibited a strict specificity 
towards tartronate and a pronounced specificity towards 
the p-coumaric acid moiety. The ratios of the apparent 
V-/K,,, values for p-coumaroyl-, caffeoyl- and fer- 
uloyltartronate were found to be 100: 15: 2, respectively, 
and it is interesting to note that the ratios of the reaction 
velocities showed no appreciable differences when de- 
termined in protein extracts from the different organs of 
mung bean (Table 2): pcoumaroyl-/caffeoyltartronate 
and p-coumaroyl-/feruloyltartronate were in the range of 
3-4 and 6-8, respectively. There was no difference when 
protein from organs at different developmental stages 
were used (data not shown). These results, however, have 
to be interpreted with caution. It might be that the 
substrate affinities (K, values) in the forward reaction 
could appreciably differ from those of the back reaction 
[see 43. The K, value towards CoA was found to be 
independent of the hydroxycinnamoyltartronate struc- 
ture as second substrate. In the presence of p-coumaroyl- 
and caffeoyltartronate the K, values (mean from four 
independent determinations each) were 61 and 63 FM, 
respectively. 
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gel in EtOAc-HOAc-HCO,H-Hz0 (100: 11: 11:27) [25] (p- 
coumaroyltartronate: R, 0.49). 

HPLC: The liquid chromatograph used was from LKB 
Instrument GmbH (Grifelfing, West Germany) and included the 
following: HPLC pump (LKB 2150), HPLC controller (LKB 
2152), UV/Vis variable wavelength monitor (LKB 2151), solvent 
conditioner (LKB 2156). Injection was done via a Rheodyne 
rotary valve (Rheodyne Inc., Cotati, CA, USA) with a 20 pl loop. 
The chromatographic column used was prepared with Shandon 
ODS Hypersil 5 pm (Bischoff Analysentechnik und -gerHte 
GmbH, Leonberg, West Germany). Quantitative calculations 
were obtained with a Shimadzu Data Processor Chromatopac C- 
R3A (Shimadzu Corporation, Kyoto, Japan) using authentic p- 
coumaroyltartronate [l] and pcoumaroyl-CoA as standards. 
For other details see Fig. 2 and ref. [l]. 
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