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Presence of Alcohol Acetyltransferase and their Substrate Specificity in Ripe
Karawek (Artabotrys siamensis) Fruit
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Abstract

A preliminary study showed that Karawek (Artabotrys siamensis) fruit volatiles contained high amounts of
esters which were similar to those of Karawek and Kradang Nga Chin (A. hexapetalus) flowers. So far, there has
been no report on Karawek fruit volatile component and the activity of acetyltransferase (AAT), which is an
important ester biosynthetic enzyme in plants. Therefore, the aim of this research was to investigate the volatile
esters and alcohol substrate specificity of Karawek fruit-AAT. Karawek fruits were harvested at different maturity
stages (from mature-green to fully ripe or yellow and AAT was subsequently extracted and its activity assayed by
adding to the reactions of various alcohols and acetyl CoA. The results revealed that AAT existed in the fruit from
mature green to fully ripe stages. Karawek fruit-AAT could use a number of alcohol substrates (from C1 to C6) for
ester synthesis. Methanol was the most preferred substrate for this enzyme while benzyl acetate was also
synthesized from benzyl alcohol and acetyl CoA with AAT being the catalyst. Hence, Karawek fruit-AAT existing
from the mature green stage was able to use several kinds of alcohol substrates.
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Introduction

Plants in the family Annonaceae can be classified into 130 genera and 2,300 species. Karawek
(Artabotrys siamensis), a member of this family, is a climbing shrub native to Thailand (Charlermklin, 2001). The
blooming flower of this plant has a strong fruity fragrance which particularly consists of 2-methylpropy! acetate,
ethyl acetate and ethyl 2-methylbutanoate (Padungha et al., 2014). Based on our preliminary study, Karawek fruit
also produced abundant ester volatiles (Padungha et al., 2014). Typically, the biosynthesis of esters in plants was
the enzymatic reaction of alcohol and acyl CoA. Alcohol acetyltransferase (AAT) plays an essential role in the final
step of ester synthesis. It was explored from numerous ripe fruits, for example apple (Fellman et al., 1993) and
strawberry (Perez et al., 1996) and blooming flowers, such as gypsophilla (Nimitkeatkai et al., 2006) and rose
(Shalit et al., 2003). Most of them give off differ ester components meaning that they utilize different kinds of
alcohol for ester synthesis. Hence, our purpose of conducting this research was to examine the volatile esters and

alcohol substrate specificity of Karawek fruit-AAT.

Materials and Methods

Karawek fruits were (Figure 1) harvested at various stages: 100% green, 25% yellow, 50% yellow, 75%
yellow and 100% yellow. AAT was extracted according to the method outlined by Perez et al. (1996) 25 g pulp
mixed in 4 g polyvinyl polypyrrolidone (PVPP), 33 ml of 0.2 M phosphate buffer pH8 and 0.1% Tween 20, then
ground in a mortar with pestle. The suspension of ground solution was filtered with Whatman No. 1 filter paper. All
investigation steps were operated at 4°C. The pellet was washed twice with 8 ml of 0.2 M phosphate buffer pH 8,
then centrifuged at 27,000g for 20 min. The supernatant was used to measure AAT activity.

For measuring AAT activity, 100 pl of AAT-extracted solution was mixed in 750 pl of 10 mM potassium
phosphate buffer pH 7.0 and 10 pl of 10.6 mM MgCI,. The solutions were shaken well before adding 20 pl of 10
mM methyl alcohol and 20 pl of 0.3 mM acetyl CoA, respectively, and kept at room temperature for 10 min before
adding 100 pl Ellman’s reagent (20 mM 5’5 -dithiobis-nitrobenzoic acid, DTNB). After five min, the release of
thiophenol (CoASH reacted with DTNB) considered as AAT activity was spectrophotometrically measured at 412
nm. The above method was repeated but ethyl alcohol, propyl alcohol, butyl alcohol, isobutyl alcohol, isoamyl
alcohol, n-amyl alcohol, hexyl alcohol or benzyl alcohol, respectively, instead of methyl alcohol. Protein was finally

measured using the method of Bradford (1976).

Stage1 Stage?2 Stagel Stage4

49H
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yellow ye llow yellow

Ripening stage of Karawek fruit

Figure 1 Karawek fruits at various stages
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For the alcohol specificity of Karawek AAT, methyl alcohol was the most preferred substrate among all
the tested alcohols (Figure 2 and Table 1) which were related to Karawek aroma profile resulting from GC-MS.
Karawek fruit at stage 4 (75% yellow) produced the amount highest rate of ester with methyl alcohol followed by
propyl alcohol, isoamyl alcohol and ethyl alcohol, respectively. AAT existed in Karawek fruit from the mature-green
stage but its activity was highest in ripe fruit (stage 4) and declined in over ripe fruit. However, Karawek flower
volatiles contained high amounts of 2-methylpropyl acetate and ethyl acetate (Padungha et al., 2015). Since
methyl acetate and ethyl acetate were abundant in Kradang Nga Chin aroma flower (Mahidol et al., 2005;

Noichinda et al., 2015), it was possible to conclude that Karawek fruit volatile was similar to Kradang Nga Chin

flower volatile.
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Figure 2 Alcohol acetyltransferase activity of Karawek fruit at different stages
Table 1 Substrate specificity of Karawek fruit AAT at different stages
Acetate ester formation (ug CoA/ug protein)
Alcohol Stage of Karawek fruit
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Methyl alcohol
Ethyl alcohol
Propyl alcohol
Butyl alcohol
Isobutyl alcohol
Isoamyl alcohol
Amyl alcohol
Hexyl alcohol

Benzyl alcohol

0.051+0.006¢c
0.52+0.004cd
0.054+0.008c
0.058+0.002c
0.063+0.005b
0.057+0.003c
0.057+0.006d
0.058+0.005¢c
0.60+0.006¢

0.058+0.009bc
0.072+0.030bc
0.062+0.005¢
0.064+0.007¢c
0.055+0.010b
0.063+0.006¢
0.071+0.019¢c
0.055+0.014c
0.061+0.004c

0.076+0.011b
0.086+0.003b
0.090+0.009b
0.086+0.002b
0.115+0.010a
0.088+0.003b
0.090+0.004b
0.090+0.005b
0.094+0.11b

0.171+0.023a
0.128+0.009a
0.131+0.015a
0.126+0.004a
0.121+£0.002a
0.128+0.008a
0.121+0.001a
0.126+0.012a
0.110+0.005a

0.031+0.004d
0.031+0.001d
0.0031+0.001d
0.030+0.001d
0.029+0.001c
0.029+0.002d
0.029+0.001e
0.030+0.001d
0.028+0.002d
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