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Studies on the inhibitory substance of yeast growth

(Part 1) Isolation and biochemical characteristics of yeast growth inhibitor.
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Summary

A kind of peptide which posseses an yeaststatic activity was isolated from Astragalus
membranaceus Bunge and following characteristics was obtained.

1. The isoelectric pH of this peptide was 8.2 and histidine, an alkaline amino acid, was
identified from this peptide.

2. This substance showes conspicuous heat stability and does not indicate any remarkable
reduction of yeaststatic activity even for 5 hours treatment at 100°C. or for 30 minutes
at 121°C.

3. The inhibitory activity of the yeast growth is not originated from the yeastcidal action
but yeaststatic effect of this sample.

4. The sample shows strong stability ranging from pH 2 to 10.

5. The saccharide; glucose, sucrose, maltose, gives no effect on the yeaststatic activity of
the sample even high concentration, 15 percent, and also no effect gives by magnesium,
calcium and phosphate salts.

6. The available concentration of this sample on the inhibition of yeast growth was
located at the ppm extent, for example, the concentration of fifty percent growth
inhibition to Saccharomyces cerevisiae or S. carsbergensis was 4 ppm and 3 ppm to
Candida pulcherrima, 13 ppm to S. coreanus, 18 ppm to §. sake and 38 ppm to C.
tropicalis.

7. On the alcohol fermentation of S. coreanus, the peptide, an yeast growth inhibitor,
gives no effect at all.

8. This substance is named as Astradix-P (Astragalus membranaceus, Radix, Peptide).
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Saccharomyces cerevisiae NCYC 478
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Candida pulcherrima NCYC 166
Candida utilis 1AM 4295
Candida tropicalis IFO 0589
Candida parakrusei
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Candida albicans
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Candida pseudotropicalis
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Torulopsis sp.
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Astragalus membranaceus powder 500g.
Extracted with 1200ml. of water

at cold for over night

Extract
] «———add. acetone to 50% at —15°C

1 ——ppt. was discard
Supernatant
l' «—add. acetone to 90% at —15°C

l ——supernatant was discard
Precipitate

«——dis. in water, centrifuge ppt.
was discard

Supernatant
" ——lyophilization
Solid product

«— paper electrophoresis at 4%
acetic acid, pH 2.5

Main spot
eluted with water

«——lyophilization

SAMPLE

Fig. 1. Preparation of sample (Astradix-P).
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Table 1. Inhibitory concentration of the sample on the yeast growth.
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Fig. 6. The yeastcidal effect of sample

*Glgo (pg/ml) medium

Strain of yeast

Saccharomyces coreanus 13 malt ext. broth
Saccharomyces sake 18 ”
Saccharomyces coreanus 4 malt ext.
Saccharomyces carlsbergensis 1AM 4727 4 malt ext. broth
Saccharomyces cerevisiae NCYC 478 4 ”

Candida parakrusei no effect "

Candida japonica IFO 1119 2 ”
Candida tropicalis 25 "
Candida albicans 13 ”
Candida krusei 6 ”
Candida psendotropicalis no effect ”
Candida pulcherrima NCYC 166 3 "
Candida utilis IAM 4295 8 ”
Candida guilliermondii 18 . ”
Candida tropicalis IFO (0589 37.5 "
Cryptococcus neoformans IFO 0545 9 "
Torulopsis spp. 26 ”

* Glgo : Concentration of sample on the 50% growth inhibition.

FiEe B 100pg/ml & 54 malt extract

Table 2. The effect of inorganic salt on the
yeaststatic activity of sample

yeast cell (108/ml.)
salt ‘
saréllpolg #Z‘jﬁ;l) none (control)
MgSO, 0.3 17.1
CaCl, 0.3 16.5
KH,PO, 0.3 17.0
None 0.3 17.3

broth Wgigie]l MgS0,-7H;0, KH,PO,, CaCly
£ % 0.5%7 =% FINR % AN Sacchro
myces coreanus T T #% 30°C ol A 208H &
#WEEHY ERE o5 Table. 29 72+

(5] sEREol Astradix-P o) HE/EmA
nxe gF
R e BES B WEIERC oy
3 ML v A ot HelA EEe A
FHee Bt 100pg/ml7t &£49 malt extract
broth £##oll glucose ¢} sucrose & 0%~15%7 =}
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Table 3. The effect of saccharide on yeaststatic activity of sample

N ' sample add.(100pgg/ml) control
conc. (%) \\"Su\gfi\\ ‘ sucrose glucose sucrose glucose
0 0. 20% 0.20 16.3 16.3
3 0.18 0.20 18.6 17.9
6 0.15 0.22 18.0 19.9
9 0.18 0.15 19.0 19.2
12 0.20 0.18 18.3 19.5
15 0.18 0.18 19.1 17.5

* . unit---10%/ml, yeast cell number.
500xg/ml 2] Astradix-P A& -< 121°C (15Lb
steam pressure)oll A (REERyo 2 A
1ml £ 4ml 9 malt extract B mg 4 (final
o7l Saccharomyces
coreanus B BRI 30°CoAA 258 BEEE
g ERE o2 Fig. 99 #2220l = final sample
concentration 25pg/ml o] BB 99 e FHip:
o7 Pon] MEEWS BEE 125pg/ml ol g,

ol 9
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Table 4. pH stability of sample.

(7] Astradix-P o pH Rowit

#EAke HCl, 3¢ NaOHZ jnstel pH &
2~10 747 &% FET % o] % pHEC) sample
% 500pg/ml 7t HEE fnshel 25°Co) BES
A RERye g o] EEE 1ml A& Hste) 4mlg
malt extract glucose B WM& % <74
Saccharomyces coreanus & EREste] 30°C oAl A 24
I RREET HE8E % Table 49 2.

(treated at 25°C)

Wed pH 1 l I t (
2 3 4 5 6 7 8 9 10
treat time T
0 hrs. 0.95% | 0.90 0.80 0.90 0.75 0.75 0.90 0.95 1.05
1 0.90 0.90 0.85 Q.88 0.87 0.382 0.92 1.02 1.20
2 1.00 1.00 0.75 0.80 (.90 0.90 1.02 1.05 1.25
3 1.05 1.09 0.90 0.85 0.85 0.83 1.20 1.01 1.45
4 1.00 1.02 0.87 0.87 0.95 0.75 1.12 1.15 1.26
5 1.10 1.09 0.75 0.90 0.85 0.90 1.05 1.20 1.40
control (no sample) 22.5

: unit... 10%/ml yeast cell number
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Fig. 8. The heat stability of sample
(treated at 100°C)
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Table. 5. The effect of sample on alcohol
fermentation of yeast,

weight of carbondioxide

Hermentation time ample

control (17807/g /ml)

5 hrs. 0.545g. 0.524g.
10 1.008 0.989
15 1.671 1.706
20 2.009 2.031
25 2.421 2.452
30 2.721 2.781

40 3.214 -

50 3.475 3.567
60 3.675 3.763
80 3.807 3.894

Al ( /
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3

./
100 Mg/ml -
° ‘_—h‘m o0 k. W Cmin)

Fig. 9. The heat stability of sample
(treated at 121°C)
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