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Abstract

The aim of the present study was to investigate effects of food preservative addition and changes in
composition of herb extract product on the growth of spoilage yeast, Zygosaccharomyces sp. Herbs
such as Panax ginseng, Cinnamomum cassia, Lycium chinense, Zyzyphus juiuba and Jingiber officinale
were altogether put into water and essence was extracted at 80°C, and then the extract was concentrated
at 75°C. The herb extract product was made by adding vitamins, amino acids and honey to the concentrated
herb extract. The amount of gas produced from the herb extract product was increased as inoculated
cell number increased but decreased as Brix concentration increased. Gases were produced in small
amount when incubation was made at 4°C but large amounts of gases were produced at 25 or 40°C of
incubation. The gas production and growth of Zygosaccharomyces sp. were measured after browning
reaction was induced by heating at 85°C for 12 hours. It appeared that heating treatment did not induce
any significant change in the gas production and growth of the cell. The effects of addition of various
sugar to the herb extract produce were also invesigated. Amounts of gas production were in the order
of glucose>sucrose>oligosaccharide>stevioside. The viable cell count was measured as 6.0 X 10’ CFU/g
when glucose was added to the herb extract product. The viable cell counts were 5.0 % 106, 3.0X% 103, and
3.0x10? CFU/g in sucrose, oligosaccharide and stevioside added herb extract product, respectively. The
amount of gas production from the herb extract product was remarkably reduced by addition of such
food preservatives as sodium benzoate and DF-100. TLC(thin layer chromatography) chromatogram of
the herb extract showed stability of the herb extract in the above treatments.
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Table 1. Effects of various Brix concentrations and inoc—
ulated cell counts on gas production of spoilage
yeast, Zygosaccharomyces sp. in herb extract

product
. I 1 11
Brix no?éleit;iﬂc)e > Gas production”
8x10° ++
51° 8x 103 4+
8% 10° 4+
8x10° *
55° 8x10° ++
8x 10" ++
8% 10° -
60° 8x10° +2
8x10° +
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Table 2. Effects of various incubation temperatures on gas

production of spoilage yeast, Zygosaccharomyces
sp. in herb extract product

Inoculated cells

Temperature (cells/ml) Gas product;ion1>
8x10° +
4°C 8x10° +
8x10* ++
8x 107 +
25°C 8x10° ++
8x10" b
8107 e
40°C 8x10° +ht
8x10" et

UGas production was measured after incubation at 28°C for
5 days. Amounts of gas produced are displayed as following
symbols: -; no gas production, +%; 0.1~1.Ocm3, + 1.1~49
cm®, ++; 5.0~9.90m3, +++; >10cm’ gas production.

YGas production was measured after incubation at 28°C for
5 days. Amounts of gas produced are displayed as following
symbols: —; no gas production, +% 0.1~1.0cm3, + 1.1~49
cm3, +4; 5.0~9.E)cm3, +++; >10cm’ gas production.
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Table 3. Effects of heat treatment on growth of spoilage
yeast, Zygosaccharomyces sp. in herb extract

product
. 3)
g ) . » Viable cell count
ample Gas production (CFU/g)
Control 4 3.0x10°
Heat treatment” it 19x10°

1)Sample was heated at 85°C for 12 hours.

DGas production was measured after incubation at 28°C for
5 days. Amounts of gas produced are displayed as following
symbols: -; no gas production, +% 0.1~1.0cm®, +; 1.1~49
cma, ++; 5.0~9.9cm3, +++; >10cm’ gas production. Brix con-
centration was adjusted to 51°

¥The values of viable cell counts were the means of three
experiments.
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Table 4. Effects of various sugars on growth of spoilage

yeasF, Zygosaccharomyces sp. in herb extract

product
D . 2 Viable cell count”
Sugar Gas production’ (CFU/g)
Glucose +4t 6.0%10°
Sucrose ++ 50%10°
Oligosaccharide + 30%x10°
Stevioside + 3.0x10°

B Sugar was added to herb extract product at a concentration
of 10%(final concentration, w/v).

IGas production was measured after incubation at 28°C for
7 days. Amounts of gas produced are displayed as following
symbols: —; no gas production, +% 0.1~1.0cm’, +; 1.1 ~4.9cm’,
++; 5.0~9.9cm3, +++; >10cm’ gas production.

¥The values of viable cell counts were the means of three
experiments.
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Table 5. Effects of preservatives on growth of spoilage
yeast, Zygosaccharomyces sp. in herb extract

product
. Gas Viable cell count”
Preservative(Conc.) production” (CFU/g)
Control + 80x 10’
Sodium benzoate(0.05%) + 3.0x10°
DF-100(150 ppm) + 40x10°
DF-100(300 ppm) + 30%10°
DF-100(450 ppm) + 30% 10°

YGas production was measured after incubation at 28°C for
5 days. Amounts of gas produced are displayed as following
symbols: —; no gas production, +% 0.1~1.Ocrr13, +; 1.1~4.9cm3,
) 5.0~9.90m3, +4+; >10cm’ gas production.

PThe values of viable cell counts were the means of three
experiments.
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Fig. 1. TLC patterns of saponin compounds in herb extract
products.
S, saponin standard; 1, control; 2, herb extract product
containing sodium benzoate(0.05%); 3, herb extract
product containing DF-100(150 ppm); 4, herb extract
product containing DF-100(450 ppm). The control
sample also contained glucose as carbohydrate source
whereas the other herb extract products contained
oligosaccharide.
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