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Effects of Phenolic Compounds in Milled Barley Grains on the
Growth of Saccharomyces cerevisiae

Chung, Ki-Taek, Uk-Han Kim and Hyung-Ik .Song
Department of Food Science and Technology, Kyungpook National University

Abstract: The phenolic compounds contained in milled barley grains were seperated and identified
by gas liquid chromatography, and the effects of phenolic compounds extracted from milled barley
grains and each authentic phenolic compound on the growth of Saccharomyces cerevisiae were studied.
Severn phenolic acids, namely cinnamic, protocatechuic, ferulic, sinapic, vanillic, syringic, gallic
acids, were identified in milled barley grains by gas liquid chromatography. The contents of sinapic,
ferulic, cinnamic, protocatechuic acids were larger than those of vanillic and gallic acids. Phenolic
compounds, extracted from milled barley grains and supplemented in culture broth, were inhibitory
to the growth of Saccharomyces cerevisiae at levels above 100 ppm to 24 hours but not inhibitory at all
levels after 48 hours. Cinnamic, ferulic, vanillic acids at all levels were inhibitory to the growth of
Saccharomyces cerevisige, among them cinnamic acid was most inhibitory. Syringic acid was inhibitory
to the growth of the yeast at the initial stage of culture. But sinapic and protocatechuic acids were
slightly stimulatory to the growth of the yeast and gallic acid was ineffective to the growth of the
yeast,
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Table 1. GLC operation conditions for TMS de-
rivatives analysis.

Column Chromosorb W 5% SE30,
glass 1 mx3 mm

Detector Flame ionization detector

Column temperature  130-210TC

Program rate 5T /min

Injection temperature 2207
Detector temperature 220
Carrier gas(N,) 30 m!/min

Hydrogen, air
flow-rate

30, 275m!/min

Chart speed 10 mm/min
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Fig. 1. GLC ot phenolic compounds in milled barley
grains.
1: cinnamic acid, 2: vanillic acid, 3: pro-
tocatechuic acid, 4: unknown, 5: syringic acid,
6: gallic acid, 7: ferulic acid, 8: sinapic acid,
9: unknown.
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Fig. 2. GLC of auhentic phenolic compounds.
1: pyrocatechol, 2: salicylic acid, 3: cinnamic
acid, 4: p-hydroxybenzoic acid, 5: vanillic
acid, 6: protocatechuic acid, 7: syringic acid,
8: gallic acid, 9: ferulic acid, 10: caffeic acid,
11: sinapic acid.

¥l Table 29} Zc} Table 2014 Hi: u}
9} 7zte] sinapic, ferulic, cinnamic, protocate -
chuic acid7} %ol Z#13l= Ho|9l 2 syringic,
gallic, vanillic acidv A &&= zo|ch
Table 2. Retention time and ratio of concentra-

tion of phenolic compounds in mifled
barley grains.

Peak No. Compound i;t:(n;jim Ract(i;C(')f
1 Cinnamic acid 4.93 3.10
2 Vanillic acid 7.37 0.33
3 Protocatechuic acid 9. 80 2.38
4 Unknown 10. 60 0.17
5 Syringic acid 11. 04 1.00
6 Gallic acid 12.29 0.4
7 Ferulic acid 12,89 5. 84
8 Sinapic acid 16. 08 10.44
9 Unknown 17.70 0.98
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Table 3. Effect of phenolic compounds extracted
from milled barley grains on the growth
of Saccharomyces cerevisiae.

Number of cells/m!

Conc. of total (X107 ]
phenollpom) = 48 hrs  72hrs 96 hrs
Contol 7.05 820 874  9.30
50 711 837  9.31  9.30
100 478 826 9.82  9.30
250 311 850 9.30  9.05
500 3.00 826 9.21 9.97
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Table 4. Changes in pH of culture broth

Conc. of total pH

phenol

(ppm) Initial 24hrs 48hrs 72hrs 96hrs
Control 45 41 4.0 4.0 4.0

50 45 40 39 39 39
100 45 40 39 3.9 39
250 45 41 39 39 309
500 45 41 39 39 39
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Table 5. Concentration of residual glucose in cul-
ture broth after 96 hours.

Conc. of total phenol Residual glucose

(ppm) (%)
Control 0. 19
50 0.19
100 0.25
250 0.25
500 0. 26
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Table 6. Effects of authentic phenolic acids on
the growth of Saccharomyces cere-
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Table 6. E£ffects of authentic phenolic acids on
the growth of Saccharomyces cere-

visiae (] ). visiae (] ).
phenolic  Conc. of Number of cells {x107)/ml . Conc. of Number of cells (X 107)/m!
. . . phenolic . .
acid phenolic acid . phenolic acid
(ppm) 24hrs 48hrs 72hrs 96hrs acid (ppm) 24hrs 48hrs 72hrs 96hrs
Control 310 8.72 8.76 8.36 Control 1.83 7.68 8.48 8.00
Cinnamic . .
4 100 - 0.30 2.76 2.76 Sinapic 100 1.85 12.40 9.84 8.60
o 250 - - - - acid 250 2,12 1120 8.66 8.50
Control 3.10 8.72 8.76 8.36 500 1.95 8.12 8.60 9.60
Ferulic 100 2.42 7.68 7.96 8.52 1000 1.98 7.80 8.48 9.00
acid 250 1.12 5.83 6.92 6.93 Control 1.83 7.68 8.48 8.00
500 1.05 4.44 4.56 3.92 Protocatechuic 100 2.38 10.80 10.40 9.84
1000 - 1.86 2.24 2.80 acid 250 2,77 8.04 8.76 8.80
Control 6.68 8.64 7.67 7.48 500 1.98 7.38 9.28 10.30
Vanillic 100 5.83 8.16 6.45 6.28 1000 1.15 6.96 9.92 10.60
acid 250 535 7.13 5.68 5 68 Con:rol 1.83 850 8.16 7.92
500 4,25 5.18 5.20 5.35 Gallic 100 1.88 10.10 8.80 7.36
1000 - 5.04 5,08 3.63 acid 250 1.84 8.85 8.72 6.48
Control 1.83 8.50 8.16 7.92 500 1.84 8.60 8.64 6.52
Syringic 100 1.82 8.05 9.36 7.52 1000 1.33 9.00 6.96 6.64
acid 250 1.80 8.75 10.09 7.16
500 0.45 9.70 8.84 7.56
2 5] A7} Fol wokelel zicle trol
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