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Kluyveromyces lactisOi|

Formation of Fruit Aroma Compounds from Whey by Kluyveromyces lactis
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Abstract — To enhance the productivity of fruit flavor compounds from whey by the lactose
fermenting yeast, Kluyveromyces lactis ATCC 8585 was treated with N-methyl-N'-nitro-N-nitro-
soguanidine (NTG). After the NTG treatments, a mutant showing resistance to antifungal acti-
vity of geraniol, and strong fruity but low yeasty flavor was selected and named as K. lactis
450 K. Flavor compounds from 3-day culture broth were extracted with pentane-dichlorome-
thane (2:1) and the concentrated oleoresins were analyzed by gas chromatography. The mutant
strain produced more classes and larger amount of flavor compounds than the parent strain.
Tentatively identified volatile compounds from the culture of the mutant were: terpenes such
as myrcenol; alcohols such as cis-3-hexenol, n-hexanol; esters such as ethyl isovalerate, cis-
3-hexenyl n-butyrate, n-amyl-n-hexanoate, phenyl ethyl n-propioate; ketones such as methyl
vinyl ketones; other compounds such as vanillin, 3-methylcoumarin.
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Fig. 1. Relationships between sum of colony size of
K. lactis and concentration of geraniol.

K. lactis was cultivated on YM agar plate containing
geraniol at 30C. Summations of the colony areas were
calculated after 7-day culture.
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Fig. 2. Growth curve of the K. lactis ATCC 8585 (pa-
rent) on YM and whey media at 30°C.
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Fig. 3. Growth curve of the K. lactis 450 K (mutant)
on YM and whey media at 30°C,
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Fig. 4. Gas chromatograms of volatile flavor compounds
from culture of K. lactis, parent (A) and mutant (B)
strain.

Oleoresins extracted and concentrated from 3-day cul-
ture of each strain on whey medium were analyzed
by GC (column: fused silica open tubular, $0.2 mm X 50
m 0OV-101, detector: FID).

a(20) oA slevx, BgFel wvlEl AHAT|7}
2 o] 4oz He|F 450K7)F ] @g 23}t A4
= AAE 7 2lezE 7| E 40 gl=d HA o]9}
22 A3 wjgd e GC ETAAFHANHNE & e}
v ic(Fig. 4).

2l oleoresin®] ZEo|AS

B2t Hol|FF fAul Aol 1, 2, 347k
o &FAT 7] wljofl & Bl 32313 F455 oleoresin®-
GCxE A3t o5& 39 ekl 2] chromatog-
ram-2 Fig 4o veplich Z1g]e] viehd npe}l 3io]
EarHot HolgrE of B8 $79 g7|dES A
At glew, wiekd vt HAdeE YA 3
e FR7F Zrbekddh ey wiekdrt 49

ol Z3tsh ARl 2rpAd ol ofdt 53
kst Wade] #lg FrjE oF3rjyjuz 7}
sieFdapel gt HAIES] £ 3U3E v}

539

Table 1. Tentatively identified aroma constituents from
3-day culture K. lactis 450 K, the mutant strain.

Compound* Odor description

ALCOHOLS
tert-butanol
n-propanocl
2-methyl propanol
2-buten-1-ol
3-methy!l butane-2-ol
n-pentane-2-ol
isoamy! alcohol
cis-3-hexenol
n-hexanol
anise alcohol

ESTERS
ethyt acetate
ethyl isovalerate apple odor
cis-3-hexenyl n-butyrate fruity, pineapple like odor
n-amyl-n-hexanoate
phenyl ethyl n-propionate
butyl phenyl acetate
nopyl acetate

TERPENES
myrcenol

KETONES
methyl vinyl ketone

green leaves odor, leaf alcohol

fragrant odor

2-butanone

diethyl ketone

m-aminoacetophenone
MISCELLANEOUS

tsobuty! mercaptan

vanillin

3-methyicoumarin

yellow leaflets

vanilla odor
vanilla bean, fragrant odor

*Each compound of the main peaks from the gas chro-
matogram was tentatively identified in comparison with
the Kovat's index (13).
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