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ABSRACT — As a fundermental research for quality stailization of herb extract, the effects of
water activity on microbial growth in herb extract were investigated. Herbs-Panax ginseng, Cin-
namomum cassia, Lycium chinense, Zyzyphus jujuba, Lindera obtusilobum-were mixed and ex-
tracted with water at 80°C and concentrated at 75°C. Water activity of the herb extract was ad-
justed to 0.86, 0.80 and 0.69, using water activity analyzer. The extracts were incubated for 180
days at 40°C and then examined microbial cell counts and some physicochemical properties. In
the extract of a, 0.86, 18 CFU/g of initial viable cell was increased to 80 CFU/g with 90 days of
incubation and to 190 CFU/g 180 days of incubation. In the extract of a, 0.80, 24 CFU/g of in-
itial viable cell was also increased to 83 CFU/g during the 90 days of incubation and to 170 CFU/
g for the 180 days of incubation. However, in the extract of a, 0.69, viable cell after 180 days of
incubation was remained at almost the same level as initial viable cell. pH of herb extract was
reduced in proportion to the decrease in water activity. The TLC (thin layer chromatography)
patterns of ginseng saponins of herb extract did not show any significant changes after 180 days
of incubation. Growth of pathogenic microorganisms was inhibited more with lower water ac-
tivity of the herb extracts. In the herb extract inoculated with Candida albicans and Aspergillus
niger, initial viable cells of 150 and 140 CFU/g were decreased to 30 and 20 CFU/g, repectively,
after 30 days of incubation at 28°C. In the case of herb extract inoculated with Escherichia coli,
Staphylococcus aureus, and Pseudomonas aeruginosa, growth of the bacteria was totally in-
hibited even after 30 days of incubation at 37°C.
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Table 1. Effect of water activity on bacterial growth in Table 30 WEbA wielzto] R EAE 0.86, 0.80, 0.69
herb extract 2 2" ANage) AL S. aureus, E. coli, P. aeruginosa
Sample Water  Brix  Moisture _ Bacteria (CFU"/g) C. albicans, A. niger & HF3}o 309 < A4E +
activity  (°) content (%) 0 day 30 days
1 0.96 2.0 97.92 20 5600 Table 2. Effect of water activity on bacterial growth in
2 0.95 38 96.48 30 6000 herb extract
9 . 92.55 10 4000 . ; 2)
i g9f 280.% 80.89 20 1000 Sample a,’ c(?:t(:::ttuE;) lezle Celéocodunt (Cll:; :‘lg)
5 087 380 6521 20 300 Y 2ys ays
6 0.84 52.0 54.08 30 200 1 0.86 63.85 18 80 190
7 0.79 62.0 43.84 20 40 2 0.80 43.04 24 83 170
8 0.69 72.5 33.05 10 20 3 0.69 33.05 16 20 25
YCFU: Colony forming unit. Herb extracts were incubated at “a,: Water activity. CFU: Colony forming unit.
40°C. Herb extracts were incubated at 40°C.

Table 3. Effect of water activity on some pathogenic microorganisms inoculated in herb extract
Unit: Viable cell count (CFU/g)

Sample " Staphylococcusz’ Escherichia® Psuedomonas” Candida” Aspergillus(’)
0 day 30 days 0 day 30 days O day 30 days O day 30 days O day 30 days

1 0.86 110 30 130 30 150 40 140 90 150 80

2 0.80 120 10 120 20 120 20 150 50 130 50

3 0.69 100 0 150 0 150 0 150 30 140 20

'a,: Water activity, “Staphylococcus: Staphylococcus aureus, “Escherichia: Escherichia coli, Psuedomonas: Psuedomonas aeru-
ginosa, “Candidaa: Candida albicans, “Aspergillus: Aspergillus niger.
Herb extracts were incubated for 30 days at 37°C in case of bacteria, and at 28°C in case of yeast and mold, respectively.
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Table 4. Effect of water activity on pH and crude sa-
ponin in herb extract

0 day 90 days 180 days
Sample a,” Crude Crude Crude
H s . » PH . 5 PH . 2)
saponin saponin saponin

1 086 526 232 472 231 442 220
2 080 524 251 478 240 452 226
3 069 518 248 495 236 4.87 218

Ya,, : Water activity. *Crude saponin was showed as % contents
by dry basis.
Herb extracts were incubated at 40°C.
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Fig. 1. The TLC patterns of ginseng saponin in herb extracts.

*A and B samples were incubated for 60 and 180 days at 40°C, respectively. **ST: saponin standard, Lane 1: a, 0.86 of
herb extract+sweetner+acidifier+flavor+pigment, lane 2: a, 0.80 of herb extract+sweetner+acidifier+flavor+pigment, lane 3:
a, 0.69 of herb extract+sweetner+acidifier+flavor+pigment, lane 4: a, 0.86 of herb extract+acidifier+flavor+pigment, lane 5:

a, 0.80 of herb extract+acidifier+flavor+pigment, lane 6: a,,

0.69 of herb extract+acidifier+flavor+pigment, lane 7: a, 0.86

of herb extract+sweetner+flavor+pigmnet, lane 8: a, 0.80 of herb extract+sweetner+flavor+pigmnet, lane 9: a, 0.69 of herb
extract+sweetner+flavor+pigment. Mobile phase of TLC; CHCl;:MeOH:H,0=65:35:10 (v/v, lower phase).
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