Different Influences of Pairogen/FFC Ceramic Water
on Bacteria and Molds/Yeasts
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FFC is thought to improve the quality of water
and soil, allowing plants to grow vividly. Thus, it
has many applications in the agriculture, fishery
and livestock industries. Pairogen is made of FFC
water with apple-, persimmon-, plum- and rice-
vinegars as well as plum extract, citric and malic
acids, and vitamins. It is a popular health drink in
this country. We often hear that FFC and Pairogen
have anti-microbial activity and that FFC-treated
foods never spoil. However, we are not sure if
this is true for a variety of microbes, because the
terms “microorganism” or “microbe” often imply
a broad range of organisms that include bacteria,
filamentous fungi, yeasts and occasionally lichen.
To confirm this hypothesis, we studied the
effects of FFC ceramic water (abbreviated as “FFC
water” below) and Pairogen (Regular type) on
multiplication of microorganisms such as bacteria
and fungi (molds/yeasts).

We used six bacterial strains isolated from
patients as human pathogens (MRSA, S.
epidermidis, Enterococcus faecalis, Escherichia coli,
Salmonella Enteritidis, Pseudomonas aeruginosa)
and fungi [Candida albicans (yeast), Aspergillus
sp., Penicilium sp (molds)]. These microbes were
incubated on the following media to test the effects
of FFC water and Pairogen on their survival: i) on
solid culture media or filter paper discs containing
FFC water or Pairogen, ii) on cloths previously
soaked in FFC water or Pairogen, followed by air-
drying, iii) in liquid media containing FFC water or
Pairogen, iv) in Pairogen whose pH was adjusted

to neutral. In addition to these microbes, we used
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Figure 1. Growth of E.coli on
FFC water/Pairogen media

soil-borne bacteria and air-borne saprophytic fungi
to confirm the results obtained above with human
pathogens. These additional experiments are also
outlined in this summary.

FFC water did not show any antibacterial effects
in the experiments of i) and ii). By contrast,
MRSA and E. coli and C. albicans increased in
their number 10' to 10° times within 6 days. A
variety of inorganic elements released from the
ceramic into FFC water are considered beneficial
to survival and growth of these microbes.

On the other hand, as shown in Tab. 1, and Figs .1
and 2, Pairogen affected bacteria and fungi in
different manners. Pairogen showed antibacterial
effects on test bacteria in a concentration-

dependent manner. E.coli was killed by the
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Figure 2. Growth of C.albicans on media
with varied concentrations of Pairogen
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undiluted Pairogen within 1 day but all other
bacteria as early as 1 to 3 hr. However, longer
times were required to kill them when 10% diluted
Pairogen was used: 3 days for E. cofi, but 1 day for
other bacteria. By contrast, Pairogen didn’'t show
any antifungal action against fungi (molds/yeasts).
It rather enhanced their growth. The constituents
of Pairogen probably work as the nutrition-
source for the fungi, especially C. albicans. C.
albicansnever died in the undiluted Pairogen and
started to increase in number on the third day.
In addition, the 10 % diluted Pairogen enhanced
its growth within 1 day after incubation so that
its population increased by 10° times on the
second day. C. albicans colonies were significantly
larger in Pairogen medium than controls (Figure
2). These results suggest that Pairogen had
antibacterial effects on test bacteria, but not
fungi. Considering that the pH of Pairogen is 2.5
(acidic) and that fungi, especially yeasts such as
C. albicans, are generally more resistant to lower
pH compared to bacteria such as MRSA and E.
coli, these results are quite persuasive. To examine
such an interpretation, we tested the effect of 10%
diluted Pairogen (originally pH 3.1) whose pH
was adjusted to 7.0 on survival of E. faecalis and
E. coli. We found that both of these bacteria, that
had died in 10% Pairogen (pH 3.1), grew actively
in pH-adjusted Pairogen. These results apparently
show that the high acidity (low pH) could, in part,
account for the antibacterial effects of Pairogen.

To examine whether similar conclusions are
applicable to other microbes, an acidophilic
bacterium (Alicyclobacillus sp.) was incubated in
a liquid medium containing 5% diluted Pairogen.
The lower pH (3.5) of diluted Pairogen did not
disturb multiplication of this bacterium. The
additional experiment using the suspension of a
commercial compost in diluted Pairogen revealed
that a number of acid-resistant bacteria that dwell

in compost soil can grow in the diluted Pairogen.
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We could learn from the further experiments
that air-borne saprophytic fungi (Aspergillus sp.,
Penicillium sp. and Cladosporium sp.) did not grow
in the original Pairogen but yeasts started to
multiply within 1 day. Moreover, growth of the
latter two fungi was suppressed by 0.1% diluted
Pairogen for the 7 day incubation period, while
Asp. sp and yeast were not.

As described above, Pairogen showed
antibacterial effects on some bacteria in a
concentration-dependent manner, but not on
some other soil-borne and acidophilic bacteria. We
assume that Pairogen could not be antibacterial
to the acidophilic bacteria (e.g.: Lactobacillus sp.,
Acidobacter sp.) around us which are known to
be resistant to lower pH. In addition, FFC water
has no direct antimicrobial activity as far as we
tested. We conclude that it is not appropriate to
say that “FFC” including Pairogen and FFC water
shows “anti-microbial activity” to all microbes.
We must be very careful when using the term
“antimicrobial”, because it is often confused with

the terms “germicidal” or “disinfectant”.

24 FFC and Global Health / RERZIMBKDEISZEHE L T





