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Screening and Ethanol Fermentation of Flocculent
Saccharomyces cerevisiae CA-1
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Abstract — A flocculating sugar tolerant yeast strain was isolated from fermenting Takju. This
strain was identified as Saccharomyces cerevisiae CA-1 according to the Lodder’s yeast taxonomic
glucose and in 7% ethanol in the YPD medium.
It's optimal growth temperature, initial pH, shaking rate and initial glucose concentration for ethanol
fermentation showed 35T, 4.5, 150 rpm, 15%, respectively. Ethanol concentration was 63 g/l in

studies. The isolated yeast could grow in 50%

20%

glucose after 24 hours, fermentation yield was 0.49 g-ethanol/g-glucose in 10% glucose after

24 hours and ethanol productivity was 3.09 g//-h in 10% glucose after 12 hours in batch fermenta-
tion. Repeated batch fermentation was possibie for over 50 days and ethanol yield, ethanol produc-
tivity and substrate conversion rate were 0.39~0.50 g/g, 1.63~2.08 g/l-h and more than 99%,

respectively during these periods.
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B Zu 2= glucose 20 g, yeast extract 10g, pep-
tone 20 g, agar 20 g-& SH5 1o} 3o ARI(121C,
15 min)3te] A28} cH18). H f ul} 2]+ yeast ext-
ract 10 g peptone 20 g3} AA 552 glucoseZF tap
waterdl] o 1/2 ¥ F Abgdle] ARg-s)oirt.

StY Fro dE FH 5F

A71e 7+ A wde] okzAe] «=uls dilution
pour plate®(19)el] Wz} HEu 2] x] 30CE 27}
mjoFste] WA % colony=ZHE| RRE 1x ¥-2]319d
o} 1z} 2l 832 E 10% glucose HraulA|ef A
ujj Fstod <7t IE*?i—Q- w vortex mixerE A}
azhe} 7rabA mEbAZ] T Q) A7} AR AFS el 4
gr g SAste] 7R "J;E} <3 AAEH= o7
HEHog Auksiqdrt

Aursl 2214 gre] 38 The Yeasts(24)2}
Yeasts : characteristics and identification(25)ell =
7 5led sisleiom VITEX SYSTEMS®S] Yeast diag-
nostic kit-& o|&-3slef AEIH S FAsc

=

THEke HAe Ao F3ret AxdAgeE
He] Akl 748 5%+ spectrophotometer
(GBC914, Australia)E AF8-3lod 600 nmeljA S35
2 2Aslgdvh20). A3 DNSHERD LR FAs)
ojc}. ol|el-2-o} A=k-e isopropanols internal stan-
dard® 3}od gas chromato-graphy(Delsi 700, Ger-
many) = #3193 cH20).

HH 2=

dl g o] w3 o 32 10% glucose &1 #] 100
miol] A kgt seedF 1%(v/v) A HE3sled 25,
30, 35, 40C 2] w]ok&xoljA] zlen] $H100 rpm, 24 hr,
shaking incubator, Vision, Karca)?ﬂ" T ofeh2- Al

Aleks ZA)3lqdv) F 7] pHell °§ﬁ;% 10% glu-
cose HFEn| X2 pH35~6.5% W34 '74 <] el o3l
+ ok, FA e AREe 2dsiel 34

5'3&7] pHE 3131t 22). #54 LH‘T-""‘q & glucose”}
10~60%(w/v) 355 il ]2 35C| A 24 7F 100
rpm2.2 Aehelekdt & wAS SA ek Wt
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sl E el x| 5 Retejorgt § gAgE SAEH %
Baasl Wie v i]-—‘& o33F2. 10% glucose W&
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Table 1. Morphological characteristics of the isolated
Saccharomyces cerevisiae CA-1

e ———]
Attt

Shape Oval
Size 25~6.5 pum
Flocculation +
Formation of ascospore -

Formation of pseudomycelium —
Mode of vegetative reproducing
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Table 2. Physiological characteristics of the isolated
Saccharomyces cerevisiae CA-1

Carbon source Assimilation  Fermentation
Glucose + +
Melibiose — -
(zalactose + ND
Raffinose + +
Sucrose + +
Melezitiose + -
Maltose — ND
Cellobiose ND
Trehalose —

Lactose —
(rlycerol —
Erythritol —

+: Positive, —: Negative, ND: Not Detected

Table 3. Result of diagnosis for isolated Saccharomyces
cerevisiaze CA-1 by VITEX Kkit

Carbon source Assimilation

(ralactose -
Lactose +
Sucrose +
Maltose —
Cellobiose —
a-Methyl-D-glucoside -
Xylose -
Arabinose —
Trehalose —
Melezitiose —
Raffinose +
N-acetyl-D-glucosamine +
Xvlitol —
Dulcitol —
Adonotol —
Palatinose -
Glycerol -
Sorbitol —
Ervthritol —
Melibiose e
Cyclohexamide —
Glucose +
[nositol —
Nitrate —
2-keto-D-gluconate —
Urea —

+: Positive, —: Negative

cerevisiae ATCC 97633} E—-E]—‘{: <2 Saccharomy-
O

ces cerevisiae CA-1-& & £ wjokst & A
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Fig. 1. Photograph of flocculent Saccharomyces cerevi-
sine CA-1 and non flocculent Saccharomyces cerevisiae
ATCC 9763.

(1) Flocculent Saccharomyces cerevisiae CA-1 set for 1
min after shaking.

(2) Flocculent Saccharomyces cerevisiae CA-1 set for 3
min after shaking.

(3) Flocculent Saccharomyces cerevisiae CA-1 set for b
min after shaking.

(4) Non flocculent Saccharomyces cerevisiae ATCC 9673
set for 5 min after shaking.

AL W 4 A= Z5E Fig 1o ofehd
B2+ 5 st F A7 A==

- 1
wokert FelEl S AR 39 ool diel
-~

2
2|59 LH%M,:‘,* il %] F-2] glucoses 10~60%
2 H3bA) A AR 3 eSS E2sE Al Fig 2
9} etrl B e '30%%2 w A gFe] 2Ihe
&= s R 40% o) i
AEke A Eke- L}E}Lﬂ‘ﬁﬁ} 50% GEkelx
FAIZRE A A F ot o ghE ‘%A”iﬂ o] o H ow,
60% g Tl A= ‘%ﬁf‘lﬂ‘-”] 2| 2-%lol] whel A
o Z7pskei ot olghE-2- o] ApAE]R] ofshr).
o]+ Yang 5(26)2] A&l A= Fel= 5l Sa-
ccharomyces cerevisige D-13} FA A Abo)| FgdA o7
ol B-%|51 gl Saccharomyces cerevisiae2] F7HAE
g YeER Ik

=2 Fe| HUEM 10% glucose HHEB|R]
ol B} 22 0~15%(v/v) =& 7}3fo] vladt &
A ekS Fig 3¢l vehdel. vl x)F %7] oebe
Y7V F7bee| ubel A Fo] A S AsEglen] 9%

»

[re—



726

k>
Pt

fa—
o0

—
h

[—
(W

o

)

Cell concentration ( g/1)

(8

50 60

Glucose concentration %{w/v}

L
wikpie
e

10

Fig. 2. Effect of glucose concentration on the cell gro-
wth of flocculent Saccharemyces cerevisiae CA-1.

12 -

»--\10‘ \

= .

20

=51\

Mt -

-

R \

S

£ "

S 4 \

e a

W

W AN

2" ‘\

, . 'T""""'L' -8
3 6 9 12 15

Ethanol concentration %(v/v)

Fig. 3. Effect of ethanol concentration on the growth
of flocculent Saccharomyces cerevisiae CA-1.
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Fig. 4. Effect of temperature on ethanol fermentation
by flocculent Saccharomyces cerevisiae CA-1.
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Fig. 5. Effect of initial pH on ethanol fermentation by
flocculent Saccharomyces cerevisiae CA-1.
B: Ethanol concentration (g/f), /'1: Cell concentration

(g/f)

Table 4. Effect of shaking rates on ethanol fermenta-
tion by flocculent Saccharomyces cerevisiae CA-1

Fermen- No 100 150 200

tation shaking rpm rpm rpm
Time
Residual 12 hr 65.2 20.8 1.6 32.3
sugar 24 hr 23.6 — -
(g/h)
Ethanol 12 hr 11.7 40.2 499 345
(/) 24 hr 38.3 48.7 457 472
Cell 12 hr 1.8 114 144 9.2
(g/D 24 hr 58 15.7 142 123

n| ) odgke FAbsto] 7|zleky} WIRREE ALY
53 shaking rated wWorR dlo] AhgdEd +F | =

o eF-& Al A2k Table 4o vhehgdch
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shaking fateL 2 A 6] RE%*L 5 g 7) glalch B4
gloll 4]1= &5+ E A 3 shaking ratef 150 rpm
o2 sl
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Table 5. Kinetic parameters of flocculent Saccharomyces
cerevisine CA-1 as affected by the initial glucose conce-
ntrations

Glucose

concen-

tration
(%)

Ly Uy Q. Y;}fﬁ P E %C T

D 0.799 387 945 041 057 995 12
10 0481 854 1810 045 126 995 12
15 0.462 1269 2834 045 187 995 12
20 0.445 127.1 2834 045 187 995 24
25 0436 1262 2834 045 186 995 36

L. Specific growth rate (h )

q,: Specific ethanol productivity (g ethanol/! cell-h)
q.: Specific substrate uptake rate (g consumed subst-
rate/l cell-h)

Y..: Ethanol yield coefficient (g/g)

Pi: Ethanol productivity (g/l-h)

%C: Substrate conversion rate

T: Time period for calculation (h)
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Fig. 6. Repeated batch fermentation with flocculent Sa-
ccharomyces cerevisiae CA-1.
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