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Saccharomyces cerevisiae 1.Q;s  QSB;
LQi¢ Ile” Dat" QSB; Ala~ H,S™
PEG MMR  SMMR
QSB-XI,
DNA
QSB-XI,
QSB-XI,
Q933 B 0001-6209 1999 05-0454-60
1977  Sipiczki  Ferenczy !
2~9
1
1.1
1.1.1 Saccharomyces cerevisiae LQyq
QSB;
1.1.2
1.1.3 1.0g 2.5g NaAC 8.2g KCl 5Smmol L Mg-
SO, 0.29mmol L 1L YEPD 10
MMR 10" pH5.2
2% SMMR MMR
0.07% 500pg mL MM MMR
SM MM 40pg mL L-
1 YEPD 0.07% 500pg mL
1997-09-13 1998-01-08
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1.1.4 0.1mol L - pH7.5  0.8mol L
0.0lmol L EDIA 0.2%3 V'V  0.06mol L EDIA
0.8mol L 10mmol L CaCl,  40%PEG MW6000
1.2
1.2.1 28°C
5~7d 2% 37C 4h 5
58C 8min 10min
YEPD 28 7d YEPD
3~17d
10’CFU mL uv
30W 20cm 15min MM
SM  YEPD QSB, Ala~ H,S~ H,S
LQ Ile” Dat"
1.2.2 10
YEPD 2%
28T 13h ODs;  0.43 5
0.2%p- 0.06mol L EDTA = 30T 30min 10mL
3 0.08g 30T
60min
ImL 10mL 20min 10721072 10°*
YEPD
0.5mL 1072103 10°* MMR
1.2.3 SmL QSB; 52°C 30min
LQ, UV 30w 20cm 20min 1072 10°°
104 MMR
1.2.4 ImL
4ml 40% PEG 30C 45min
MMR SMMR 10 MMR SMMR
28C SMMR 18T 5~7d
1.2.5 MMR  SMMR MM SM
YEPD 10 MM SM
CK
2n
QSB-XI,
a b Anne !
vieg b
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39
12 YEPD
28T 18h 3000r min 8min 3
105C
QSB-XI; ImL
3h MM SM L-
YEPD 28T 48h 18C 3~5d
H,S
DNA 13 0.5mol L
DNA 13 ImL 2.5mL
30C 18h 75-2 600nm OD
DNA DNA
DNA
14
1.2.6 QSB-XI,
LQis 160t 14
Burns 1X 3
GCSA
2.1
1
1
Table 1 Results of fusion between the inactivated protoplasts of S. cerevisiae LQy and S. cerevisiae QSB;
% % %
Strain Protoplast formation rate Regeneration rate Inactivated protoplast rate Fusion rate
QSB; 99.28 71.5 heat-inactivated
99.99
1.85x10°°
uv
LQus 99.49 70.6 UV-inactivated
99.99
2.2 DNA
2
2.3
2.3.1

160t
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2 QSB-XI,

Several characteristics of fusant QSB-XIg and parents

I LQis QSB; QSB-XI,
tems
Mean volume of cell
a pm 5.888+0.587 6.08+0.65 7.136+0.748
b pm 4.504+0.511 4.702+0.451 5.312£0.690
V pm? 62.922+13.817 70.413+£12.846 108.05£19.754
Biomass dry weight 1220 1202.5 1823.6
mg 500mL
Ala™ Ile*
+ + r
Genotype Ala"H,S Tle™ Dar H,S™ Dar"
DNA
Content of DNA 2.415 2.21 3.88
pg cellx 1079
T
Lethal temperature 2 ok o
* a Mean major axis b Mean mior axis V' Mean volume
2.3.2
3 QSB-XI,
Table 3 Fermentation degree of QSB-XIs and parents QSB—XI()
. True fermentation Ture fermentation
Strain degree in bottle degree in big tank 2.3.3
QSB-XI, 71.07+0.51  71.858+0.694 QSB-XIg
LQjs 62.05+0.46 65.60+0.922
16 LQus
QSB; 56.03+0.67
LQy6 0.071lmg L
QSB-XIg 0.055mg L 4
4
Table 4 Change of diacetyl content in fermented liquid and beer product of QSB-XI¢ and of LQj4
Diacetyl content mg L
Test in bottle
d 1 2 3 5 6 7 Beer product in big tank
QSB-XIg 0.072 0.214  0.33 0.21 0.139  0.096 0.072 0.0554 +0.007
LQue 0.110 0.139 0.173 0.511 0.246 0.097 0.077 0.071£0.001
5 QSB-XIg 2.3.4 160t
Table 5 Flocculence comparison of
fusant QSB-XIs and LQy6 QSB-XIg
5
. Burns value Transmittancy of
Strain mL supernatant 2.3.5 a-
QSB-XIg 3.13 32.47+4.3 QSB-XIg
LQj6 2.78 29.22+5.8

7
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2.3.6 QSB-XI;
3d 5d
8 QSB-XI, 9
2.3.7 GCSA
QSB-XI,
10
6 QSB-XI,
Table 6 Change of sugar degree in the fermented liquid of QSB-XI and of parents
Sugar degree °Bx
Strain d 0 1 5 7 9 13
QSB-XIg 11.22 9.63 6.97 3.98 2.03 1.46 1.15
LGk 11.22 10.10 9.17 6.70 3.80 2.20
QSB; 11.22 10.37 9.90 8.90 6.25 2.03 1.43
7 QSB-XI a- 8
Table 7 Change of a-aminonitrogen in the fermented Table 8 Change of cell number in the
liquid of QSB-XIg and of the parents fermented liquid of QSB-XIg and of the parents
a- a-Amino nitrogen mg L Cell number mL
Strain d 0 1 3 5 7 Strain d1 3 5 7 9 11
QSB-XI4 165.8 144 94 63 356 QSB-XI, 1800 5960 4500 2000 1000 600
LQus 165.8 156 148 104 92 LQj6 1600 4600 5300 2700 1600 1000
QSB; 165.8 160 158 140 111 QSB; 1400 3000 4000 3000 1500 900
9
Table 9  Change of alcohol content in the 10 QSB-XIg LQu6
fermented liquid of QSB-XIg and of parents
Aleohol content % Table 10 Gas chromatography analysis to some
Strain 4 1 3 5 ; 9 components in the beer products of QSB-XIg and of LQy4
QSB-XI, 0.590 1.73 3.15 3.875 4.048 Content  pg L
LQus 0.485 0.855 1.84 3.144 3.587 Composition QSB-XIg LQis
QSB; 0.325 0.485 0.9652.12 3.10 16.3 18.3
3 n-Propylalcohol
7.3 7.05
Isobutanol
—_— 5.5
n-Butanol
52.7 56.4
Isoamylalcohol
11.7 9.9
butyryl acetate
25.2 10.0

1.85x10°°

Lactic acetate
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=B B e Y I S

107 ~10% mL MM
MMR
SMMR

uv

MMR

SMMR
L(Qlfy
15 a- 2 3-
2 3- QSB,
H,S
QSB-XIg H,S
QSB-XI, DNA
H,S
QSB-XI, @
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BREEDING OF YEAST FOR BEER MANUFACTURING
BY INACTIVATED PROTOPLAST FUSION

Zhou Dongpo  Ping Wenxiang Sun Jiangiu
Biology Department of Teacher' s College of Qiqihar University ~Qigihar 161006
Zhang Baoguo Wang Chao Guo Xiaogiu
Qigihar Brewery Qigihar 161000

Abstract QSB-XI; one of fusants was obtained by PEG-induced fusion between UV-inactivated
protopolasts of Saccharomyces cerevisiae 1.Qiq Ile” Dat" and heat-inactivated protoplasts of S.
cerevisiaze QSB; Ala- H,S™ . The cell volume bicmass genotype and DNA content of the fusant
were measured in comparison with of its parents and the results showed that QSB-XIg was a fusant.
The fermentation ability and the flocculent capacity of this fusant were higher than those of its par-
ents. The diacetyl content of the beer produced by the fusant was measured and some other composi-
tions of the beer was also analysed by gas chromatography. The sensory evaluation of the beer was
much better and the flavour was distinctive. the results of many production trials in successioin
showed that all good characteristics of QSB-XI; were stable.

Key words Beer yeast Inactivated protoplast Protoplast fusion Fusant QSB-XI;
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