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RESUMEN ESPANOL, p. 184

Glucosylated aroma precursors and glucosidase(s) in vanilla bean (Vanilla
planifolia G. Jackson).

Abstract — Introduction. The heat treatments applied to vanilla beans (Vanilla planifolia
G. Jackson) during processing have various objectives, which include encouraging the hydro-
lysis of the glucosylated precursors of the aroma components by one (or several) endogenous
glucosidase(s). The glucosides of the vanilla bean. Fifteen glucosides have been identified
in the green fruit, of which glucovanillin is the most abundant. It can reach concentrations of
up to 15% of fruit dry matter about 30 weeks after pollination, and represents the main form
of accumulation of vanillin. B-D-glucosidase(s) of the vanilla bean. A 3-D-glucosidase from
the vanilla bean was purified and characterised. However, several glucosidases may exist and
have yet to be studied. The glucosidase activity seems to be very unstable during the heat treat-
ments. This raises questions about the process of glucoside hydrolysis during vanilla curing.
Compartmentation between the glucosidase activity and glucosides in the vanilla bean.
After various debates, it now appears that glucovanillin and glucosidase activity largely occur
in the bean’s placental region. Their respective cellular localisation has yet to be determined.
However, numerous elements support the hypothesis that enzymatic hydrolysis is regulated by
a cellular compartmentation that differs between enzyme and substrate. Conclusion. A great
deal of research work still needs to be conducted on the glucosides and glucosidase(s) of the
vanilla bean. It would be particularly interesting to further our understanding of what occurs
during the enzymatic hydrolysis of aroma precursors during curing.
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Précurseurs d’aromes glucosylés et glucosidase(s) dans la « gousse » de
Vanilla planifolia G. Jackson.

Résumé — Introduction. Les traitements thermiques appliqués aux « gousses » du vanillier
(Vanilla planifolia G. Jackson) pendant la transformation ont différents objectifs, dont celui de
favoriser 'hydrolyse des précurseurs glucosylés de composés d’arbme par une (ou plusieurs)
glucosidase(s) endogene(s). Les glucosides de la « gousse » du vanillier. Une quinzaine de
glucosides ont pu étre identifiés dans le fruit vert, parmi lesquels la glucovanilline est le plus
important quantitativement. Trente semaines apres la pollinisation, sa concentration peut attein-
dre 15 % de la matiere seche du fruit. Ce glucoside représente la principale forme d’accumulation
de la vanilline. B-D-glucosidase(s) de la « gousse » du vanillier. Une B-D-glucosidase a été
purifiée et caractérisée a partir de la « gousse » du vanillier, mais il est possible que plusieurs
glucosidases existent qui resteraient a étudier. L'activité glucosidasique semble tres instable au
cours des traitements thermiques, ce qui pose des questions quant au processus d’hydrolyse des
glucosides pendant la transformation de la vanille. Compartimentation entre activité glu-
cosidasique et glucosides dans la « gousse » du vanillier. Apres différentes controverses, il
semble désormais acquis que la glucovanilline et I'activité glucosidasique sont majoritairement
localisées dans la partie placentaire de la « gousse ». Leur localisation cellulaire respective reste
a préciser, mais de nombreux éléments confortent I'’hypothése que 'hydrolyse enzymatique est
régulée par une compartimentation cellulaire différente entre enzyme et substrat. Conclusion.
De nombreux travaux de recherche restent a entreprendre sur les glucosides et glucosidase(s)
de la « gousse » du vanillier et il serait notamment intéressant de mieux connaitre le déroulement
du processus d’hydrolyse enzymatique des précurseurs d’ardmes pendant la transformation.
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1. Introduction

The traditional method used to process the
fruit of Vanilla planifolia (which profes-
sionals call curing) involves three main
steps: heat-treating the green fruit, drying
and, finally, a maturing phase.

The main reason for heat-treating Vanilla
planifolia is to prevent fruit dehiscence
(V. tabitensis is not dehiscent and, there-
fore, is not subject to heat treatment), which
gives an end product of inferior commercial
quality. In fact, the fruit is harvested delib-
erately before the stage of maturity when
dehiscence occurs. However, this prema-
ture harvesting is not sufficient to stop the
process altogether. Therefore, different sim-
ple techniques have been developed that
are compatible with curing on a village level
in producer countries, i.e., with very limited
technical means. The most common tech-
nique is that of “killing”, which involves
soaking in hot water (about 60 °C) for a few
minutes (figure 1), followed by sweating in
crates for 2472 h. Cold treatments have also
been proposed [1, 2].

The second stage of the process involves
drying the vanilla deliberately slowly. This
is done by spreading the beans on trays in
the sun and in the shade and heaping them
in blankets under cover (figure 7). The oper-
ation can take 3—4 months.

The main objective of drying is obviously
to stabilise the product in order to avoid the
development of microorganisms, particu-
larly mould. The water content of the beans
decreases steadily from around 85% to max-
imum contents of 25-38%, depending on
the commercial categories. In practice,
vanilla destined for the food-processing
industry (80% of the market) is dried until
it reaches 18-20% moisture content, which
still corresponds to high water activities
(Aw) of around 0.75-0.8.

Lastly, the final stage involves maturing in
a confined atmosphere for several months.

The dried beans are put in small bunches
(usually after they have been sorted accord-
ing to size and colour) and placed in a metal
box or wooden crate, lined with waxed
paper (figure 1) to reduce desiccation as far
as possible. The boxes are opened regularly
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to check that there has been no mould
development. The wvanilla is considered
ready for sale after it has been stored in this
way for several months.

During these different treatments, numer-
ous enzymatic and chemical reactions are
triggered [3-14] and encouraged by the con-
siderable water activity in the product and
the high temperature to which it is regularly
exposed. This causes considerable changes
in colour (figure 1), texture and smell. From
a strictly aromatic point of view, the suc-
cessful development of the process means
that a green fruit, with no interesting olfac-
tory characteristics, develops into a product
with perfectly developed aromas.

Many of the components of aroma, which
produce the sought-after quality [15], are the
result of a set of complex reactions (protein
breakdown, lipid oxidation, the Maillard
reaction, etc.). These reactions may, or may
not, be catalysed by endogenous enzymatic
systems — they may even be partly due to
the proliferation of microorganisms [16] —
but little is known about the exact mecha-
nisms involved.

However, when the fruit is harvested, it
already contains glucosylated precursors —
therefore, with no olfactory properties —
which need to be hydrolysed by one (or sev-
eral) endogenous glucosidase(s) in order to
release the aromatic part of the molecule
from the glucose.

Some research has been conducted on
these glucosylated precursors and glucosi-
dase(s).

2. The glucosides in vanilla
beans

2.1. The glucosylated components
of vanilla

For a long time, it was suspected that, at the
normal harvest stage, the green fruit of
vanilla contained aroma precursors in gluc-
osyl form. After some debate [17-19], it was
established that the “vanilloside” (the glu-
covanillin) was the direct precursor of vanil-
lin and that there were also three other less



Drying on trays in the sun

abundant precursors: glucosides from vanil-
lic alcohol (vanilloloside), protocatechual-
dehyde (3,4-dihydroxybenzaldehyde), and
an unidentified ester [20, 21] (figure 2).

Killing the beans

Glucosidase in vanilla bean

Maturing the cured vanilla in crates and packing in small bunches

More recently, glucosides of vanillin,
p-hydroxybenzaldehyde, p-hydroxybenzoic
acid and vanillic acid were identified in the
green bean (V. planifolia originating from
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Figure 1.

Principal stages in traditional
vanilla curing (Vanilla planifolia).
(A color version is only available
at www.edpsciences.org.)
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Figure 2.
Chemical structures of the different glucosides identified in the green beans (Vanilla planifolia) according to the authors.

174  Fruits, vol. 61 (3)




the Comoro Islands, Reunion, Madagascar
and Indonesia), with the help of modern
analytical techniques [22-24] (figure 2).

According to Kanisawa et al. [25], the four
main glucosides in the green bean
(V. planifolia originating from Indonesia)
are glucovanillin, p-hydroxybenzyl-B-D-glu-
copyranoside, bis[4-(B-D-glucopyranosyloxy)-
benzyll 2-isopropyl tartrate (glucoside A)
and bis[4-(B-D-glucopyranosyloxy)-benzyl]
2-(1-methyl-propyD) tartrate (glucoside B).
The p-hydroxybenzyl-B-D-glucopyranoside
and the glucosides A and B seem to be inter-
mediates in the phenolic compounds' bio-
synthetic pathway.

Kanisawa [26] was also able to identify
the glucosides of p-hydroxybenzaldehyde,
p-cresol, 2-phenylethanol, ferulic acid methyl
ester, salicylic acid methyl ester and p-
hydroxybenzoic acid methyl ester (figure 2).

In a study that was published recently,
Dignum et al. [27] conducted research on the
presence of different glucosides in the green
bean (V. planifolia originating from Indone-
sia). The different glucosides identified are
vanillin, vanillic acid, p-hydroxybenzalde-
hyde, p-cresol, creosol and p-hydroxyben-
zylalcohol, as well as glucosides A and B.
In a previous study [12], these authors also
found the glucoside of guaiacol, that they
did not find subsequently (figure 2).

2.2. Evolution of glucosides during
bean development

Research has only been published on the
evolution of vanillin and glucovanillin dur-
ing the fruit’s development on the vine [8,
25, 28-30].

The only point of agreement that has
emerged from the different research is that
the accumulation of vanillin or glucovanillin
in the fruit starts after the 15th week follow-
ing pollination and continues until around
the 30th week.

However, the form in which vanillin is
accumulated (free or glucosyl form) can
lead to confusion. Ranadive et al. [8] and
Sagrero-Nieves and Schwartz [28] show the
evolution of free vanillin without prior

Glucosidase in vanilla bean

hydrolysis, which, according to the first
author, would represent between 50% and
90% of the potential total of vanillin.

Brodélius [29] considers that most of the
vanillin is in glucosyl form with the free form
not exceeding 15% of the potential total.
Kanisawa et al. [25] do not report the pres-
ence of vanillin in its free form during the
development of the green fruit and Havkin-
Frenkel et al. [30] indicate that vanillin is
only accumulated in its glucosyl form. The
last point is confirmed by Leong [24] who
does not find the free form in the green
beans. Arana [31] has already found that
vanillin is present almost exclusively in the
glucosyl form.

Similarly, the contents obtained in green
fruit after 8 months of development differ
completely from one author to another. The
different values obtained compared with
dry matter and vanillin potential range from
between 1% [28] and 6% of vanillin [30].
Other types of research have confirmed that
the green beans could contain from 5% to
7% dry matter of vanillin in glucosyl form
[2, 14, 24, 32, 33].

2.3. The biosynthetic pathway
of glucosides in the bean

For a while, it was thought that coniferyl
alcohol and its glucoside were involved in
the biosynthesis of vanillin [17-19]. How-
ever, this hypothesis was abandoned fairly
rapidly [20]. Now, it is agreed that vanillin
is a product of the biosynthetic pathway of
shikimic acid, via phenylalanine, which
leads to phenylpropane compounds through
enzymatic deamination, and primarily cin-
namic acid (figure 3). Successive enzymatic
hydroxylations and methylations then lead
to the formation of p-hydroxycinnamic acids
and, notably, coumaric, caffeic, ferulic and
sinapic acids.

Different research on the fruit [25, 26, 34]
and cell culture [35—42] has been conducted
on the following stages, although it has not
been possible to establish an indisputable
biosynthetic pathway. However, the research
has shown that the biosynthetic pathways
of vanillin can be different, depending

Fruits, vol. 61 (3)
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Presumed biosynthetic
pathway of the phenylpropane
compounds from shikimic acid
and phenylalanine.
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cerned.

In Vanilla planifolia plants, Kanisawa
[26] proposed, from the different glucosides
he identified in the green pod, the gluco-
sylation of 4-coumaric acid and then its con-
version to glucoside of p-hydroxybenzalde-
hyde. From this last compound, he proposed
two possible pathways for glucovanillin bio-
synthesis; a first one via the formation of glu-
coside of protocatechuic aldehyde, and a
second one via the formation of glucoside
of p-hydroxybenzylalcohol and glucosides
A and B (figure 4.

Other works [30, 43, 44] confirm the rule
of p-hydroxybenzaldehyde and protocate-
chuic aldehyde in vanillin biosynthesis, via
an unstable 4-hydroxyphenyl-B-hydroxypro-
pionic acid intermediate, but on their aglycon
forms (figure 5). This pathway is supported
by purification of a 4-hydroxybenzaldehyde
synthetase (4HBS) and a methyltransferase
(DOMT), that can catalyse, respectively,
conversion of 4-coumaric acid to 4-hydroxy-
benzaldehyde and 3,4-dihydroxybenzalde-
hyde (protocatechuic aldehyde) to vanillin.

Fruits, vol. 61 (3)

of the vanilla bean

3.1. Proof of the existence and
characterisation of a B-glucosidase
in the bean

The idea that one (or several) enzymatic sys-
tems are involved in the development of the
vanilla aroma was first put forward by Miller
in 1754 (quoted by Janot [21]). Lecomte [17]
was then able to prove the existence of fer-
ments hydratant et oxydant — probably the
origin of the term fermentation which is still
often incorrectly associated with vanilla cur-
ing — and studied their role in the develop-
ment of the vanilla aroma.

After glucovanillin (and other glucosides)
had been isolated and the glucosidase activ-
ity in the raw extracts of the green bean had
been measured, it seemed clear that the
main reaction involved in the aromatic
development of vanilla was the hydrolysis
of the glucosylated compounds by a glu-
cosidase, the ferment hydratant [31]. How-
ever, as far as we know, until recently, the
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Figure 4.
Biosynthetic pathway of glucovanillin proposed by Kanisawa [26].
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COOH
—_—
4HBS
OH
4-coumaric
acid

Figure 5.

Biosynthetic pathway of
vanillin from 4-coumaric acid
as proposed by Havkin-Frenkel
et al. [30], Podstolski et al. [43]
and Pak et al. [44] (4HBS = 4-
hydroxybenzaldehyde
synthetase; DOMT = 3,4-
dihydroxybenzaldehyde-O-
methyltransferase).

Table I.
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COOH
CHO CHO CHO
TV —_—> —_—
OH DOMT OCH3
OH CH3COOH OH OH OH
4-hydroxyphenyl p-hydroxy 3,4-dihydroxy vanillin
B-hydroxypropionic benzaldehyde benzaldehyde

acid

existing bibliography made no mention of
research on the purification and characteri-
sation of a vanilla glucosidase.

Kanisawa et al. [25] mentioned the exist-
ence of two B-glucosidases in green vanilla
beans: one is very specific to glucovanillin
and p-hydroxybenzaldehyde glucoside, and
the other has a much broader spectrum of
activity. These results were obtained after
precipitation using ammonium sulfate and
cation exchange chromatography. How-
ever, the experimental results are not
included in the publication.

Only research conducted by Odoux et al.
[45] takes account of the purification and
characterisation of a B-glucosidase of vanilla.
An enzyme was isolated, with a native
molecular weight of 200 kDa, an optimal pH
of 6.5, an optimal temperature of 40 °C, a
Km of 1.1 mM with p-nitrophenyl B-D-glu-

Kinetic parameters of the unpurified enzyme of green beans (Vanilla

planifolia) with different
Dignum et al. [27]).

Glucosides of:

Vanillin

Ferulic acid

Vanillic acid
p-hydroxybenzaldehyde
Cresol

Creosol

Guaiacol
2-phenylethanol
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glucosides used as a substrate (from

Vm Km
(Ul-mg™" proteins) (mM)
9.4 5.1
4.9 5.3
3.1 21.3
10.6 6.9
No hydrolysis -
6.7 29.4
15.9 131.8

No hydrolysis -
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copyranoside (pNPG) and 20 mM with glu-
covanillin, and a V,, of around 5 L.lkatabmg*1
with the two substrates. Given the substrate
used by these authors during the purifica-
tion, it is not possible to draw any conclu-
sions about the uniqueness of the B-glucosi-
dase and, therefore, Kanisawa’s hypothesis.

Hanum [9] obtains a Km value of 0.38 mM
with pNPG and Dignum et al. [27] obtain a
Km value of 3.3 mM from a raw enzyme
extract of green beans. The latter also stud-
ied the kinetic parameters of the raw
enzyme extract with different glucosides
(table D.

3.2. Evolution of the glucosidase
activity during bean development

According to the different authors who have
monitored this evolution during bean devel-
opment on the vine [8, 25, 46], it would
appear that the glucosidase activity is quan-
tifiable at all stages of fruit growth. However,
the enzyme activity does increase consider-
ably between the third and the fourth month
after pollination to a maximum at around the
fifth month. Therefore, the evolution of the
B-glucosidase activity during bean growth is
in phase with that of glucovanillin.

3.3. Effect of processing
on glucosidase activity

It is important to note that freezing the beans
reduces glucosidase activity considerably
[11, 45, 47, even though freezing constitutes
the basis of two patents for vanilla curing
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Glucovanillin

70%
30%

100% 95%,

5%

60%
30%

8%
85%

10% 7%

B-glucosidase activity

and leads to levels of glucovanillin hydrol-
ysis of over 80% in several hours [1, 2].

Several authors [8, 9, 12, 14, 48] have
monitored the glucosidase activity during
the main steps of traditional curing or lab-
oratory simulation.

Hanum [9] was the only author to find an
increase in enzymatic activity (which is
maintained for several days) after “killing”.
The other authors report total (or nearly
total) losses in glucosidase activity in the first
24 h after heat treatment, even though the
enzymatic hydrolysis of glucosides contin-
ues during the later stages. These authors
agree on the fact that glucoside hydrolysis
can only be of enzymatic origin.

Dignum et al. [12], like Kanisawa, con-
clude that there are two enzymes. The
enzyme specific to glucovanillin (which is
not detected with the pNPG test used) is not
inactivated by the heat treatments.

Odoux [48] considers that an unmeasur-
able residual activity could occur, which
would continue to hydrolyse glucosides
with extremely slow kinetics.

Havkin-Frenkel et al. [14] consider that
the extraction techniques and the dosage of
enzymatic activity should be studied care-
fully because the proteases, phenols and
products of oxidation present in the extracts
could explain the low levels of activity
measured.

4. Compartmentation between
the glucosidase activity and
glucosides in the vanilla bean

Very little research has been conducted to
try to identify which parts of the fruit contain
the glucoside precursors of the aroma com-
ponents and the glucosidase activity.

However, for a long time De Lanessan [49]
has implicitly suggested the hypothesis that
the aroma precursors and the glucosidase
activity occur in the central placental region,
because he observed that only this part of
the fruit had a characteristic smell after the
bean had been cut in fine longitudinal slices
from the external part towards the internal
part.

Fruits, vol. 61 (3)

Figure 6.

Tissue localisation of
glucovanillinand B-glucosidase
activity according to Arana [31]
and Jones and Vicente [5] (a),
Joel et al. [49] and Havkin-
Frenkel et al. [14] (b) and Odoux
et al. [51] (c).
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However, Arana [31] and Jones and Vicente
[5] found that most glucovanillin (60-80%)
was found in the fleshy part of the bean
(external mesocarp), and the rest was found
in the internal placenta, whereas the enzy-
matic activity occurs exclusively in the exter-
nal part of the bean [31] (figure 6a). Arana
concludes that the glucovanillin in the inter-
nal part of the fruit has to spread to the exter-
nal part where the enzyme is found (or the
other way round), in order to be hydrolysed
during vanilla curing or when the fruit
matures on the vine. This hypothesis has
been maintained by all the authors who
have published work on vanilla during the
last 60 years.

Recent research [14, 50] shows that glucov-
anillin (as well as the glucoside of p-hydroxy-
benzaldehyde) is found exclusively in the
internal part of the fruit, not in the fleshy
part, and that it could even be synthesised
in the papillae and excreted by the latter into
the extra-cellular space around the seeds.
This would confirm Swamy’s hypothesis
[51]. However, Havkin-Frenkel et al. [14]
found a decreasing gradient of enzymatic
activity (expressed in terms of specific activ-
ity), from the external part towards the inter-
nal placental region as follows: 63% in the
external region, 27% in the placental region
and the rest in the papillae (figure 6b).
Havkin-Frenkel et al. [14], whose results are
diametrically opposed to those of Arana [31],
also conclude that one or other compound
must spread for the complete hydrolysis of
the glucovanillin.

Odoux et al. [52] also showed that glu-
covanillin was only found in the internal
part of the fruit and that it is mainly present
in the placentas and, to a lesser extent, in
the papillae. The fleshy part of the fruit is
not involved at all. However, these authors
(48, 52] found that more than 90% of the glu-
cosidase activity (expressed in terms of total
activity per mass unit of fresh tissue) occurs
in the central region (85% in the placentas
and 8% in the papillae, respectively), and
the remainder (less than 10%) in the fleshy
part (figure 6¢). In other words, there is a
perfect superposition between the distribu-
tion of glucovanillin and the enzymatic
activity. As a result, the components do not
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need to spread in the fruit tissue in order for
hydrolysis to occur.

It is important to note that the results
obtained by Havkin-Frenkel et al. [14] and
Odoux et al. [52], that concern tissue local-
isation of glucosidase activity, are not nec-
essarily contradictory. Indeed, the specific
activity (the term Havkin-Frenkel et al. use
to express glucosidase activity) is the ratio
between the total activity and the protein
content, and protein content seems to be
much higher in the central part of the fruit
than in the fleshy region. In a study of this
type, the use of specific activity as a way of
describing enzymatic activity is not justified
and can lead to erroneous interpretations.

Although all these results may be contra-
dictory, it is true that the different authors
found that the enzyme and substrate do
coexist in the same tissues — at least partially
—and at the same stage of fruit development
without triggering glucovanillin hydrolysis
[8, 14, 26, 29-31, 46, 49], except at a very
advanced stage of maturity when the beans
turn black.

Odoux et al. [52] tried to understand how
B-glucosidases regulate glucovanillin hydrol-
ysis and, particularly, whether cellular com-
partmentation could explain it. At cellular
level, the glucosidase activity is located in
the cytoplasm or the apoplast. However, it
is neither vacuolar nor parietal. Glucovanil-
lin was not definitely located, but different
considerations (high concentration and vol-
ume ratios of cellular compartments) sug-
gest that it may be located in the vacuole,
which is the preferred compartment for stor-
ing secondary metabolites [53-50]. It could
also be located in the extra-cellular region
around the seeds, as suggested by Swamy
[51] and Joel et al. [50].

Using light microscopy, Odoux [48] was
also able to show that, when the beans turn
black after the natural maturing process or
after the green beans have been defrosted,
the cellular structures have been extremely
damaged. This coincides with a complete
hydrolysis of glucovanillin, which confirms
the hypothesis of different cellular compart-
mentation between the enzyme and the sub-
strate. The results obtained from the micro-
scopic observations of the beans during the



first stages of the process seem to indicate
that heat treatment only has a partial effect
on cellular integrity. This could explain the
partial hydrolysis of vanillin during the first
stages.

5. Conclusion

Fifteen aroma components in glucosyl form
have been identified in the green fruit. Addi-
tional research should be undertaken to
determine whether certain glucosides are
present, which not everyone agrees with,
and to try to identify if new ones exist.

The accumulation of these aroma com-
ponents in the fruit during its development
is still not very well understood. Only vanil-
lin accumulation has been studied, although
there is still considerable confusion about
whether or not it is accumulated in glucosyl
form. In fact, it appears that the glucosyl
form is largely predominant in the green
fruit, even if that does not exclude the pres-
ence of a fraction in free form. It would also
be worth conducting much more complete
studies on these different aspects (on sev-
eral sites of production, etc.); in particular,
the evolution of the ratio between the free
and glucosyl forms during the development
of the fruit, which could provide informa-
tion on the physiological role of these com-
ponents.

As far as the biosynthesis of these com-
ponents is concerned, glucovanillin is the
only one to have been studied. Different
p-hydroxycinnamic acids are likely to be the
precursors and, notably, ferulic and p-cou-
maric acids.

As far as B-D-glucosidases are concerned,
at least one form has been purified. How-
ever, other B-D-glucosidases may exist, par-
ticularly because this enzymatic family is
extremely multigenic. If other forms do
exist, it would be interesting to try to purify
them and compare their catalytic efficiency
with regard to glucovanillin and other glu-
cosides found in the vanilla bean.

It also appears that this or these glucosi-
dases are responsible for the hydrolysis of
glucosides during vanilla curing.

Glucosidase in vanilla bean

Despite considerable controversy and
contradictory results, we think that glucosi-
dase activity and glucovanillin (and proba-
bly the other glucosides) are mainly located
in the placentas. Only a small amount of the
glucosidase activity occurs in the mesocarp.
It remains to be seen whether glucovanillin
is also extra-cellular, which different obser-
vations seem to suggest, and in what form
(free, associated with proteins, lipidic vesi-
cles, etc.).

Lastly, different results seem to indicate
that the limiting factor in glucoside hydrol-
ysis is more linked to the cellular compart-
mentation than to the enzyme activity level,
in other words, glucoside hydrolysis is com-
plete if the treatment allows a total decom-
partmentation and if a sufficient residual
glucosidase activity can continue. It would
be worth clarifying exactly how the process
develops.
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Precursores de aromas glucosilados y glucosidasas en la “vaina” de Vanilla
planifolia G. Jackson.

Resumen — Introduccion. Los tratamientos térmicos aplicados en las “vaina” de la vainilla
(Vanilla planifolia G. Jackson) durante la transformacién poseen objetivos diferentes, entre
los cuales esta el de favorecer la hidrdlisis de los precursores glucosilados de compuestos de
aroma mediante una (o varias) glucosidasa(s) endégena(s). Los glucésidos de la “vaina” de
la vanilla. Alrededor de 15 glucésidos pudieron identificarse en el fruto verde, entre los cua-
les la glucovainilla es el mas importante cuantitativamente. Su concentracion puede alcanzar
el 15% de la materia seca del fruto, cerca de treinta semanas después de la polinizacion y este
glucésido representa la principal forma de acumulacion de la vainilla. B-D-glucosidasa(s)
del “vaina” de la vainilla. Se purificé y se caracterizé una B-D-glucosidasa a partir del
“vaina” de la vainilla, pero es posible que existan varias glucosidasas atn por estudiar. La acti-
vidad propia de la glucosidasa resulta muy inestable en el curso de los tratamientos térmicos,
lo que plantea cuestiones relativas al proceso de hidrélisis de los glucésidos durante la trans-
formacion de la vainilla. Compartimentacion entre actividad propia de la glucosidasa y
glucésidos en el “vaina” de la vainilla. Tras diferentes controversias, parece aceptado que
la glucovainilla y la actividad propia de la glucosidasa se localizan mayoritariamente en la
parte placentaria de la “vaina”. Su localizacion celular respectiva ain debe precisarse, sin
embargo sendos elementos sostienen la hipétesis de que la hidrélisis enzimatica se regula por
una compartimentacién celular diferente entre encima y sustrato. Conclusiéon. Siguen por
emprenderse muchos trabajos de investigacion relativos a los glucdsidos y las glucosidasa(s)
de la “vaina” de la vainilla; y, serfa sobre todo interesante conocer mejor el desarrollo del pro-
ceso de hidrolisis enzimatica de los precursores de aromas durante la transformacion.
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