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PROCESS FOR PRODUCING FRUIT FLAVOR
FIELD OF THE INVENTION
Thls invention relates to a process for produc;ng a

frult flavor. More partlcularly, it relates_to a process for

prqduc1ng a highly fresh and juicy fruit flavor by means of

mlcroblal ox1datlon.
BACKGROUND OF THE INVENTION
In recent years, ‘there have been widely' employed

recovered aromas obtained from fruit juices (ile.,_ water

e.soluble essences and juice oils) as hlghly ]ulcy flavors'
_orlglnatlng in pure frults ["Koryo no. Jiten (Encyclopedla of

lFlavors)“ ed. by M. FUJlmakl et al Asakura Shoten K.K. ]

However these recovered aroma are 1nsuff1c1ent in flavor

'lntenSLty. Thus lt has been urgently requlred to develop frult

flavors having enriched juiciness and freshness and orlglnatlng'
in pure fruits,

Due to the needs;fof the preparatieﬁ of such flavers
and the progress of anelyfical instruments. and separeting

techniques, the_sﬁbjects,of recent studies on fruit flavor

components such as citrus have shifted from peels to fruit

juices'per se. These studies have clarified key'compbnents of

“juiciness which involve eldehydes such as acetaldehyde and (E)-

2-hexenal.
Acetaldehyde is a component which is contained not in

citrus peel oil but in the recovered aroma thereof. It is a

.prefefable component'capable of imparting.a fresh juiciness of
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.citrus flavor. To prepare a citrus flavor with strong and
fresh-juicineSS originating in pureﬂcitrus} it'is.therefore the
.first requisite ho& to elevate the ecetaldehyde.Concentration

On the other'hand, (E)- 2 hexenal plays an lmportant.
.role in the flavor components of apple and enrlches the
juiciness of apple. To prepare ‘an apple flavor with strong
juiciness orlglnatlng in pure apple, it is therefore the flrsth
requisite how to elevate the (E)-2-hexenal concentratlon.

The concentrations of acetaldehyde and (E)-2-hexenal in
recovered aromas  of citrus,'eppie, etc. may'be elevated by
concentrating. the recovered aromas._with the use of an RO
‘membrane or 'bj"distilletion. HoweVer these concentration
methods cannot achieve an acetaldehyde or (E)-Zéhexenal levei
eXceeding' the content thereof inherentlY':contained in 'the
recovered aroma. When the:recovered:aromae are conCentrated
10-fold by. distilletion, for exampie,' the aceteldehyde
concentration is linited to.2'to 3% in_the case of citrus or
0.5 to 1.5 % in the case of apple and the (E)Qzeherenal
concentration is limited to Orl_to 0.3 %-in_the case of apple.

ACcordingly}'an obﬁect of the present invention is to
‘provide a process for producing a'highly fresh and juicy.frnit_\
flavor by elevating the aldehYde content in.a recovered_aroma{

| ~ When cultured 'in_ a medium contalnlng methanol
optlonally together with glycerol Candlda boidinii AOU-1 and
its mutant, Candida bo;d;nll SA051, oxidize alcohols lnto the

corresponding aldehydes via a reaction of an enzyme produced by
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the cells without using any coenzyme [Yoshiaki Tani et al
Agric. Biol. Chem., 52(9), 2699-2706 (1985); and. Yasuyoshl
sakai et al., Agric. Biol. Chem., 51(9), 2617-2620 (1987)].
The 'present 'inVentors have attempted to Qx1dlze'
alcohols contained in recovered aromas originating in fruits.
such'as citrus or apple into aldehydes inCluding aCetaldehyde'
and (E)-2-hexenal by”ﬁsing,cells of Candida boidihii or treated'
cells of the microorganism. | |
_ As a result;'the éresent inﬁentors have_successfully
obtained a highly.fresh.and juicy frait flavor by contacting a
recovered aroma with cells of:Candida boidinii or treated cells
" of the microorganism, ‘which can oxidize alcohols into
aldehydes, to thereby elevate the concentrations of aldehydes
in the recovered aroma. They'have:further succeeded in the
production of a highly'fresh and juicy'apﬁle flavor by adding'
a.compositioﬁ_containinq.(E)fz-hexenol to a recovered apple
aroma and then contacting with'cells of Candida boidinii or
treated cells of the microorganimn to therebj elevate the
concentration.of (E)-2-hexenal.
| SUMMARY OF THE INVENTION
Accordingly, the present invention provides a process'
for produc1ng a frult flavor whlch comprlses contactlng a
recovered aroma derived from a frult julce ‘Wlth cells of
lcandlda boidinii or treated cells of the microorganism to
- thereby ox1dlze alcohols in the recovered aroma into aldehydes

The present lnventlon further provides a process for producrng
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‘a fruit flavor whichlcomprises edding.a cempoeition containing
(E)-2-hexenol to rhe ebove—ﬁentioned recovered aroma and rhen
contacting the recevered eroma with cells of Candida boidinii
or treé_ted 'ceils | of the micro'organlism. According te the
present inrentibn, alcohols euch as ethahol oxr (E);24hexenel
_contalned in the recovered aroma are converted 1nto aldehydes
such as acetaldehyde or (E) 2 hexenal to thereby glve a hlghly
fresh and juicy fruit flavor. | '

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 'lh,is a graph whlch shows changes of the
coneentratiens of ethanol and aceteldehyde contained in the .
oxidation reaetieh-mixture of EXample 1 with the passage.of
time. |

“Figq. 2 is Ha graph which shows changes of 'the
concentrations of (E)- 2-hexenol and (E)- 2-hexenal contalned in
the-ox1datloh reaction mixture oflExample 1 with the passage of
time. | | |

Fig. 3 is. a graph 'which shows changesl of the
concentrations of (E) 2-hexenol and (E)- 2-hexenal contained in
the oxidation reaction mixture of Example 2 with the passage of
time.

Fig. 4 is a graph which - shows changee'_of' the
concentrations of ethanol and acereldehyde'contained in the
oxidation reaction mixture ef Example 3 with the passage of

time.
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DETAILED DESCRIPTION OF THE INVENTION

Any recovered aroma derived from a fruit juice can be
used as the startlng mater1a1 in the present 1nventlon so long
as it contains ethanol and/or (E)-thexenol. . It' is
particularlv preferable to use recovered aromaS'deriVed from
citrus fruits such as orange or grepefruit and apple. |
| 'Such a recovered aroma is a water soluble fraction
'recovered from the top of the evaporator pipe of the first
column of a continuous fruit Julce concentrator employed in the
industry . of manufacturlng fruit Julces_ (a temperature
acceleratedl short time. evaporetor manufactured in United
States, a -centri-therm evaporator manufacturedn in: Sweden,
etc.). In the case of orange, this recovered aroma contains'S
to 10 % of ethanol and 0.05 to 0.1 % of acetaldehyde,dwhile a
recovered apple aroma'COntains.l to 2 %-of ethanol, 0.01 to
0.03 % of (E)-z-herenol_and'0.0I to 0.03 % of .(.'E)-Z-hexenal.
-Alternatively, the recovered aromas usable in the present
invention are commerciallv.available from, for example;”Ernstd
Gruenewald (Austria), _ Akras.p International (Rustria),
zick.zack.Werk (Germany), Indian'Rlver.Foods (U.S.A.), etc.
(ALl the "$" used herein means “w/v . ) |

By'addlng (E) -2~ hexenol or a comp051tlon contalnlng the.
same to the recovered aroma of the present lnventlon, lt is
pOSSlble to obtain an apple flavor'whlch contains (E)-2-hexenal
in an elevated amount and has an enriched juiciness. Any

composition containing (E)-2-hexenol can be used soplong as it
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icontains (E)-Z-heXenol"together with 'flavor' components
originatlng in natural substances It is preferable to use a
aliphatic Cq alcohol composmtion containing 25 to 35 % of (E)-
2-hexenol together with (Z)-3-hexenol, n-hexanol,_etc. which
is obtained by distilling mint oil-originating in MEntha.' As
an example thereof, the composition employed in Example.z as
_.will be described hereinafter may'be cited. It is'preferable
 to add (E)—2-hexenol in an amount of from 0. 003 to 0:3 % based
on the recovered apple aroma. In the case of a (E) 2~hexenol-
containing compos1tion originating in mint the addition level
- may be determined so.as to control the (E)—2-hexenol content in
.the comp051tion w1thin the range as defined above
Any strain can be used in the production process of the
present invention so long as it belongs to Candida b01d1nii and
is- capable of oxidLZing_ alcohols. For .example, Candida
boidinii SA051 strain may be'cited; This Candida boidinii
- SA051 strain is a publicly'known.hutant of Candida boidinii and
described in Agric. Biol. Chem., 51(8), 2177-2184 (1987). This
candida-boidinii SA051 strain has been deéosited at National
institute of Bioscience and Human-Technology,. Agency of
Indnstrial Science and Technology, Japan under the accession
number FERM BP- -4893 since November 15 1994 in accordance with
the Budapest Treaty
. The Candida bOldlnll SA051 strain which has _been
cuitnred in a medium containing methanol alone or a mixture_of

methanol with glycerol as a carbon source can be used in the
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process of the present invention. The strain may be pre-
cultured. For the preculture, the strain may be cultivated in
- .the presence of not only methanol and glycerol'but also other

'growth.promoting substances such as ethanol, glucose, xylose or

mannitol. The ability to oxidize alcohols has not been fully

elicited from the microbial_cells_or treated cells thereof

which have been cultured in a medium free from methanol, for

~ example, containing glucose alone as a carbon source, and thus

alcohols can be hardly oxidized when such cells are used in the
' present invention.

The media to be used in the cultivation and pre-Culture
may contain, for example, metabolizable_inorganic nitrogen
compounds such as ammonium.Chloride, ammonium sulfate, ammonium

phosphate or urea; inorganic salts such as potassium phosphate,

potaSSLum dihydrogen phosphate,'sodium phosphate, magnesium

sulfate, calcium chloride, ferric chloride, ferric sulfate,
‘manganese chloride or manganese'sulfate, organic salts“such as
disodium ethylenediaminetetraacetate- salts of trace elements
such as copper, zinc or cobalt; inorganic acids such as boric
ac1d? and vitamins such biotin, thiamine or hydrochloride.
Each component can be added in a medium to give a concentration
' uithin a range commonly 'employed in the cultivation of
‘microorganisms. A 1i§uid medium is prepared by dissolvinc
these additiues and the above-mentioned carbon'source,in water.
It is not'preferable to'add organiC'suhstances such as yeast

extract, meat extract or corn steep liquor to the medium, since
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| thej suppress the formation of the alcohol'oxidase, whieh is
_capable of converting alcohols into aldehydes | |

The Candlda bOldlnll SA051 straln can be cultured by
regulatlng the medlum to about pH 4 to 7 at the lnltlatlon of
the cultlvatlon and subsequently to pH 4 to 6 under aerobic
conditions at:a temperature of from-20 to 30 %:for'about 50 to
180 hours. It is preferable to cultivate under shaking or
stlrring with the use of a rotary shaker, a jar fermentor, etc.
When a Jjar fermentor tis_ used it is recommended to
.'prellmlnarlly add a defoam:.ng agent such as polypropylene
glycol to the medium. '

| _'.During'cultivation, methanol (and glycerol) may be

repeatedly added as the carbon source to the medium before.the
'_methanol (and’glycerol) has oeen completely consumed so as to
propagate.the microbial cells linearly and elevate;the cell
density to such a high leﬁel_as'about 100 g (dry basis)/liter.
It is preferable to_add_methanol or a mixture of methanol with
: glycerol in an amount of5about 0.5 to 3 3 by weight based on
the total welght of the medlum

From the thus obtalned culture contalnlng the cells of
‘the Candida boidinii SAOSl_straln, the mlcroblal_cells are
recovered by a separation means.Such'as'centrifugation and then
suspended in'a buffer solution. The resultlng suspensron is
'mlxed wrth a recovered aroma derived from a fruit juice, which
may contaln a comp051tlon contalnlng (E)-2- hexenol, and the

mlcroblal cells are fully contacted with the recovered aroma
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' originating in fruit by; forhexample, Shaking_or stirring to
give ah'oxidation-reactiou mixture. insteadlof the microbial
cells per se, the reaction can be carried out using immdbllized
cells obtained by immobilizing the culturedhcellngn calcium
alginate, carrageenan} lipeseme and the like carriers, a erude
enzyme selution obtaihed by disrupting the cell.membranes_of'
the cultured cells and_reeeveriug the solution, an immobilized
enzyme obtained by embeddihg.the above-described crude eusyme
solutlon in calcxum alglnate, carrageehan, .liposome and the
llke or adsorbing it to dlatomaceous earth and the llke
adsqrbents. These products are sometlmes referred hereln to as
"treated cells". | |

It is preferable that the cell eoncentratioh in the -
. oxidation reaction mixture rahges frmm 3-td 66 g (dry cell
weight)/l (All'the_cell'weight used herein'meahs dry cell
weight); The.recovered aremas may be used in'an.amount of 5 te
- 20 times as much weight as the weight of the above cell
suspensien. For example, the amount of the recbvered aromas to
be added to 100‘ml of the cell suspension-having a'cell_density:
of 3 to 50 g/l ranges from 500 g to 2 kg. ‘The pH value of the
oxldatlon reactlon mlxture ranges usually from 6 to 10,
_preferably from 7 to 9. Any buffer solution may.be used, so
long as_the pH value of thefpxidation reaction miXture falls'
within the range as'defihed abOVe Although it 1s possxble to
s1mply add an alkali such as sodlum hydroxlde, it is the most

deSLrable to use a phosphate buffer solution.
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~ The oxidation reacfion temperature usnaliy'ranges from
about_4.to 30 6C. 'Theireaction ie carriedpout under aerobic
conditions.' It may be performed while supplying air or
concentrated oxygen gas. The reaction is preferably carried
out in a. closed aystem.under a pure oxygen atmosphere or while
. supplying pure oxygen gas under pressure. The reaction ﬁime

'uSually'ranges from 2 to 8 hours, though'it-may vary depending
on fhe:compOSition and concentrarion of rhe starting alcohols
'ér the like. Thue the reaction.time may be determined by
- measuring the amounts of the.prodnced acetaldehYde'and (E)-2~
hexenai. | | | |
After the completion of the above-mentioned oxidation
reaction, the recovered aroma.contains 1 to.2.%'of aceraldehyde
in the case of an orange Juice or 0.8 to- 1.5 % of acetaldehyde
‘and 0.03 to 0.1 % of (E) 2-hexenal in the case of ‘an apple
juice. |
| The process of the present inVenrion for producing a
- highly fresh and juicy fruit flavor can be completed by |
recovering a fraction from the oxidation reaction mixture
obtained above preferably by steam distillation.

- Namely, after the completion of the reaction, the celle
were 'separated' from the oxidation 'reaction mixture:.by
centrifugation and the :like. 'Then..the PH value of the
supernatant thus obtained is adjusted to'tne original pH level
ofdthe starting recovered aroma.with the use of an inorganic

acid such as phosphoric acid or an organic acid such as citric
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acid Then, it was subjected ‘to steam distillation under'
atmospheric or reduced pressure and thus a fraction containing
the flavor component is recovered. It is usually appropriate
to collect the fraction in an amount of 5 to 30 % based on the
-_starting recovered aroma-originating in fruit. |
| ~ The fruit flavor thus obtained contains 6 to 20 % of
:acetaldehyde in the case of orange- and 3 to lO % of
acetaldehyde and 0:3 to 1.0 % of'(E)—2~hexenal in the case of
‘apple. Each fruit flavor is highly fresh and juicy.

To further illustrate the present invention in greater
-detail, and not by way of limitation, the follow1ng Examples
uwill_be given.

| EXAMPLE 1

Q&‘W__ﬂ&ﬁmw_m

Twenty g of glucose, 3 g of ammonium sulfate, 4 g ofl
'potaSSium dihydrogen phosphate, 0.4 g of magneSium sulfate, 10
mg of calcium chloride, 2 mg of manganese chloride, '5 mg of
‘zinc -sulfate, 0 05 mg of biotin and 5 mg of thiamine
hydrochloride were dissolved in 1, 000 ml of deionized water
To the resulting solution was added a 8 $ by weight aqueous
solution of sodium hydroxide to thereby regulate the pH value
to 6.0. Thus a liquid medium was'prepared.. Next, 100 ml of
the liquid medium was introducedﬁinto a SdO-ml ribbed Sakaguchi
~flask and sterilized'in an autoclaVe at 121 °C for 10 minutes.
Then the medium in the flask'was inoculated with one loopful of _

the Candida boidinii SAQ51 strainutwice which was then cultured
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under aeration and shaking with the use.of-a rotarf shaker at_'
';140 rpm at 28 °C for 48 hours to thereby glve a pre- culture.'

Into a 70-liter Jar fermentor were 1ntroduced 120 g of
gluoose, 305.2 g of ammonium chloride, 112.4 g of potassium
.dihydrogen phosphate,:23 6 g'of magnesium sulfate, 2.2 g of
| calcium chlorlde, 1.5 g of ferrlc chlorlde, 0.68 g of manganese'
sulfate, 18 g of disodium ethylenedlamlnetetraacetate, 0.88 g
of 21nc sulfate, 0.16 g of copper sulfate, 0.11 g of cobaltr
chlorlde, 0.1 g of sodium molybdate, 0. 16 g of boric acid, 24
mg of potassium 1od;de, 2 mg of biotin, 200 mg of thiamine
hjdrochloride and 1.6.g of polypropylene glycol.' Then 40 llter
of delonlzed water was added thereto to dissolve these

substances. To the solutlon thus obtalned was added a 8 % by

'.welght aqueous solutlon of sodlum hydroxide to regulate the pH

hvalue to 6.0. Thus a llquld_medlum was prepared. Next, this

'1iguid medimm_Was sterilized'by.heating to 12l'°C for 10
minutes. Then 800 ml'of'the'above-mentioned pre-culture uas
added to the medium in the jar fermentor and then cultured
" under aeration at a rate ofl20 liter/min and shaking at 200 rpm
. at 28 °C. | | o |

Sixteen hours after the'initiation of'the cultiVation,7
the pH value was regulated to 5.0 hy adding a 8.%'by weight
aqueous solution of sodium hydroxide Then 400 ml of methanol

' was added and the cultivation was continued whlle malntalnlng
the pH value at-5.0. Before the methanol added ‘had been'.

'completely'consumed,'methanol was freshly'added in an amount_of'
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1.2 % by weight based on the culture and this procedure was
repeated. | After Culturing for 105 hours in total)'the cell
densxty in the culture amounted to 48 2 g (dry basrs)/llter

Preparatlon of concentrated cell suspenSLOn

- From the culture thus obtalned,l the cells were
separated by centrifugation and weshed with a 0.1 M phosphate
buffer solution (pH 7.5). Then the cells'were.suspended:again5
ina 0.1 M phosphatezbuifer'solution to give a cell density of
148.5 g (dry pasis)/liter.‘ Thus a concentrated cell suspension
Was-obtained. | |
Production of fruit flavor |

: 2 kg of a'recovered-apple aroma (manufactured by Ernst
Grunewald; containing_1.8 % of ethanol, 0.07 % oflacetaidehyde;
0.02 % of (E)-2-hexenol and 0.03 % of (E)-2-hexenal), 46 ml of
thelconcentrated cell suSpension as obtained above and 140 ml
of a 1 M phosphate buffer solution (pPH 7. 5) were introduced
into a 5-11ter jar fermentor. Then the mlxture was stirred at
350 rpm at 15 °C for 8 hours while supplying pure oXygen gas at
a réte_of 200 ml/min to thereby'giVe an oxidation reaction
_niixture. Figs. 1 and' 2 show changes of the etha_nol_: and
acetaldehyde concentrations and (E)-z-hexenolrand (E)-2-hexenal
-concentrations in the reaction mixture with the passaoe of
time. The oXidation reaction mixture thus obtained was_
Centrifuged (4,000 rpm, 20 minutes) to thereby eliminate the
celis and then'reguléted.to:pﬂ 5.4 by adding phoSphoric acid.

This solution was subjected to steam distillation under -
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atmospheric pressure”to.recOVer 100 g of a fraction. Then ioo
g of 95 %_ethanol was added to this fraction to give an apple
flavor A. This apple flavor A contained 7 % of acetaldehyde
and 0. 5 ¥ of (E)- 2 hexenal _ |

_ : . EXAMPLE 2 | -

Pregaratlon of composition contalnlng (E 142 hexenol

. A.marketed spearmlnt 0il (manufactured by A M TODD) was

distllled and the first fraction [dlstlllatlon temperature: 70-':
l80 °c '(13;18 mmHg), ratio to spearmint 0ils 10 %] was
‘collected. - Next; this fraction was subjected to precision
dlstlllatlon again [dlstlllatlon temperature 70—80.°C (13-18
' mmHg)] to_ellmlnate.azeotr0p1c lmpurltles_due to the first
_distillation.. Then it was;subjected to column chromatography
' [stationafy' phase: silica gel 60 (mahufactured' by Merck),
mobile phase: n-hexane :-ethyl acetate =-98 :.2] and the thus
eluted matterS'were eliminated. Subsecuently, a mixture of n-
hexane with ethyl acetate (80 :~20) was cassed through the
stationary phase and the eluate. was collected. After
‘eliminating n-hexane and ethyl'acetate in the collected eluate,-
a purlfied_(E)-2-hexencl-containing composition was obtained
(yield based on spearmint oil: OlOS %). .This (E)-2-hexenol-
| containingICCméosition-contained 32.6 % by weight cf'(E)—z_
_:hexencl, 45.3 % by weight of (Z)-3-hexenol, 16.2 %'by_weight'ofj.

n-hexanol and other aliphatic C4 alcohol isomers.
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Production of fruit flavor
The procedure.of-Example 1.was repeated hy'uSing.the

recovered apple aroma, the concentrated cell suspension.and the
'.phosphate buffer solution, each the same:as employed in Exampiel.
1, and additionally using 2 9 of the compOSition containing
(E)- 2-hexenol as obtained above to give an ox1dation reaction
'mixture Fig. 3 shows changes of the (E)-2- hexenol and (E) -2-
| hexenal concentrations in this ox1dation reaction mixture with
the passage of time. - The ox1dation_reaction_mixture thus
obtained was treated in the_same manner as described in Example
-1 to give an apple.flavor B. This" apple flavor B contained 7
% of acetaldehyde and 0.8 % of (E) 2 hexenal.
| EXAMPLE 3

The procedure.of Example 1 was repeated using 2 kg of
a recovered orange aroma (manufactured by—Indian River Foods,
containing 7.4 % of ethanol and 0.07 % of'acetaldehyde) in
place of the recovered apple_aroma_and stirring for 3 hours to -
give an oxidation reaction mixture. Fig. 4 shows changes of
the ethanol and acetaidehyde concentrations in this reaction'
mixture with the passage of time. ' The reaction mixture thus
obtained was regulated to pH 4.0 with phosphoric acid and cells
were eliminated therefrom byl.centrifugation.- Then the
'supernatant. was subjected to 'steam _distillatiOn under
atmospheric pressure to thereby give 320 g'of a fraction which
was referred to.as an orange flavoxr A. This orange.flavor A

contained-lB % of.acetaidehyde.
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EXAMPLE 4
The procedure of Example'B was repeated'éxcept for
performing thé atean;distillatian_under feduced'érassare'(40-4l-
'°C,'50-60'mmHg). 'Thus 320 g of a fraction was obtained and
feférféd-to as 'an ofange flavor B. Thia'orange flavor B
contalned 5% of acetaldehyde. |

TEST EXAMPLE

. Sensory evaluation test
| | An_apple flavor C, an orange flavor C and an orange
flavor D were produced  as control fiavors _bf conducting
diStillation in the same manne;ias:in Example 1, Example 3
(under';atmospheric pressure) and_ Example 4 (under réduced
p:essura), respectively, each without microbial oxidation
reaction;. fhese controls and the apple flavors A and B and the
orange flavors A-and B'obtained in Examples 1 to 4 were added
to a fruit juice-free drink.(formulatian 1) and fruit juice
drlnks (formulatlon 2) and sensorlally evaluated by 10 skllled
panelists of the appllcant's institute. |
Formulation 1 |

. Five g of each flavor was added to a drink having the

' following composition.

granulated sugar ; o o 'IOO g

citric acid - | | | ; 0.1 g

deionized water ) -lq.s.:to'l,OOO ml.
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Formulation 2 |

Two g of each orange flavor_#&s added_to é drink having
the following compoéitibn. | |

.oraﬁge juice (concentrated_s-fold) lOb g-

3 deionized watér.... L o g.s. to 600 ﬁl.

1.7 g of each épple flavor was added to a drink having
'the follow1ng composition. | |

apple julce (concentrated 5 fold) 100 g

deionized water | _ - q.s. to 500 ml.

Results of'sénso;v test

Table 1 showsfthé average scores evaluaﬁed in 5 gradés
(5: very good,_4= good, 3: modératé, 2: podf, 1: very pbor).
. The apple flavors and the ﬁorange flavors obtained by the
.productioh process of the present invention were excellent_in

having strong freshness and juiciness.
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TABLE 1

'Fruit juice-'  Fruif juice Evaluation
~free drink drink N (Remerks)
Apple flavor A -4.6 4.5 highly fresh.
"Apple flavor B 4. 8 | 4.7 ‘highly fresh and juicy
Apple flavor C 2.9 2.8 | .
" Orange flavor A 4.3 h 4.4 Highly freslh and j-.uicy
Orahge flavor C 3.i_ 3.0_.
Orange flavor B 4.4 4.4 highly fresh
Oiahge.flavor'D 2.9 2;7

Accordlng to the preeent lnventlon, the contents of
aldehydes such as acetaldehyde or (E)-2- hexenal ln a recovered_
aroma can be elevated to glve a hlghly fresh and juicy fruit
flavor. | | | -

Whlle the invention has been described in detail and
with reference to specific examples thereof | 1t _w111 be
apparent to one skiiled”in the ert that various ehangee and
modifications can be'méde therein without_departiné from the

spirit and scope thefeof.
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- What is claimed is:

1. A process for producrng a frult flavor Whlch

comprlses contactlng a recovered aroma derived from a frult

. juice with cells of Candrda b01d1n11 or-treated cells of the
‘microorganism to oxidize alcohols in the recovered aroma into

aldehydes.

' 2. A process for producing a fruit flavor as claimed in

Claim 1, wherein said recovered aroma is a recovered aroma

derived from an apple juice.

' 3 A process for producrng a frult flavor as claimed in

Clalm 1 or 2, whereln (E)-2- hexenol or a composition contalnlng

- said compound is added to a recovered aroma in advance.

T
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