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Investigation of the viable cell rates and degrees of activity regarding various kinds of dried yeasts

Yuu TOKORO¥*, Yuumi KAWASHIMA*, Yoshitsugu MATSUMOTO* and Tetsuya AKASAKI*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

In the Harmonized System, active yeasts and inactive ones are classified in subheadings 2102.10 and 2102.20, respectively.

In Japan, different Customs duty rates are specified for the two subheadings. The conventional methylene blue staining method

is considered a potential analysis method for discriminating between the two types of yeasts. However, this method observes

the viable cell rate of microorganisms but does not directly measure the degree of activity. In addition, there is no reference

regarding the viable cell rates of yeast products. In this study, we collected various kinds of dried yeast products available in

Japan, and determined their viable cell rates according to a modified methylene blue staining method. We also evaluated

whether a viability assay kit for microorganisms can be used for discriminating between active yeasts and inactive ones. As a

result, we confirmed the following: (1) the analyzed active yeast products varied in their viable cell rates, while all the analyzed

inactive yeast products consisted of dead cells only; and (2) as for the viability assay kit, it was found that an appropriate

preparation method has to be developed for accurate analysis, because reducing substances in yeast products could affect the

results.
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Table 1 Effect of ultrasound treatment (40 kHz) on the viable cell rate of a dried

yeast

Elapsed time Viable cell rate S.D. C.v.
(sec) (%) (%) (%)
0 61.6 1.57 2.55

30 62.8 2.29 3.65

60 66.2 1.95 2.95

90 63.7 0.81 1.28
120 62.8 3.52 5.61
180 60.2 1.50 2.49
300 62.3 1.62 2.60
480 62.2 3.49 5.61

Each value of the viable cell rate of yeast is the average value of three
measurements. “S.D.” and “C.V.” mean “standard deviation” and “coefficient of
variation,” respectively.
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ROEENEVHEE CWESNT, 202 END, LIEOEEH
TEEORTLPECIE, BE I ARIEE T L2 0B 4 120 b & L
72
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T, [F— ORI DN T, 2.3.1.2 12HE - THK L7ZBERE
SRR A 2 IR L. —HIZpH 4.6 D A F L o 7 —Yeaiik
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LUERLT D,) HIREH, — EREMEOTMRIR O AER R4 HE L
(Fig. 1),

Viable cell rate (%o)

30 G0 20 120

Elapsed time ( min )

Fig.1 Change in the viable cell rate of a dried yeast after adding staining solution

Symbols (@ conventional methylene blue (pH 4.6) staining method; A alkaline
methylene blue (pH 10.6) staining method) indicate the average value of three
measurements. Bars in the graph are standard error bars representing the range of
standard deviation (=) from each average value.
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Fig. 2 Observation of yeast cells stained by two different methylene blue solutions
(A) Result of the conventional methylene blue (pH 4.6) staining method; (B) Result of alkaline methylene blue (pH 10.6) staining method. The optical scope observations
were conducted at a total magnification of 400X. Dead cells are stained blue by methylene blue. Live cells are not stained and therefore retain their translucent bodies.
Table 2 List of the samples used in the study and their characteristics
Type of yeast Country of Viable cell Cell density” Identified genera
Sample Type of sample / Use origin rate (%) (x10* cells/g) by microscopic analysis
A Bread France 62.1 1.61 Saccharomyces
B Bread France 80.3 1.46 Saccharomyces
C Bread France 77.2 1.52 Saccharomyces
D Beer France 53.0 1.55 Saccharomyces
E Active yeasts Wine Belgium 70.2 2.18 Saccharomyces
F Wine Belgium 49.5 212 Saccharomyces
G Wine Australia 66.4 1.41 Saccharomyces
H Wine Australia 77.8 1.98 Saccharomyces
| Wine Australia 81.0 1.85 Saccharomyces
J Beer Japan 0.0 0.95 Saccharomyces
K Beer Japan 0.0 0.80 Saccharomyces
L Beer Japan 0.0 0.78 Saccharomyces
M Beer Japan 0.0 0.85 Saccharomyces
N Bread Poland 0.0 1.67 Saccharomyces
(e} Inactive yeasts Bread Japan 0.0 2.28 Saccharomyces
P for food supplement Canada 0.0 1.96 Candida
Q for food supplement Canada 0.0™ 112 Saccharomyces
R for food supplement Canada 0.0 1.27 Saccharomyces
S for food supplement Canada 0.0™ 1.59 Saccharomyces
™ Beer China 0.0™ 0.67 Saccharomyces
U Beer Vietnam 0.0 1.15 Saccharomyces

Each value of viable cell rate is the average value of three measurements.

*)  The cell densities (x107 cells/g) of the products were roughly estimated from the total amounts of their yeast cells measured according to the alkaline methylene blue

staining method.

**) The viable cell rates were confirmed by culture experiments, because the alkaline methylene blue staining method gave ambiguous results.
***) The sample is an imported yeast product declared as inactive yeast under subheading 2102.20.

Table 2 127" 9 K 51T, WEDHALY T 54 0 OEERFIE %R~
THeEMnEE (cellslg) 134kx Thoto, Fio, IEMEEERELG
DA FHEIL 49.5~81.0% & Bk x Tho7ehs, RGO
IV Y 0% TH -7, 72355, Sample Q. Sample S T Sample
T ZOWTIE, RO RABR BRI AMENRD bl 2 &
M, B, e ATV, AROFEERT 20 =— 2

RSN Z & aHER Lz,
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Fig.3 Change in absorbance with the cell density of live yeast

Absorbance (450nm)

A bread yeast product was used. Each absorbance was measured after incubation
of test solution at 40°C for 60 minutes.

%52 5 9

R OBERF O 5.6 X 10°~1.3X 10%ellsimliz3su T,
ESNDWEEEIT, AR ORI & SLBIBIRICH D = & & H
WUz, o, ZORENS, WEEREICBV T, RikE
BTS2 BROBERERIL OREE A BT, D003 2R IREE DU YL A 15
LTI, AR & LT 2 X107 cells/mIFRE oD 12 B | 2 itk & R il
T DO &I LT,

322 REZEBELORBEEE (RAELFE)

2322 [ZHEWVIIE U 7e | Bzl R T i O W e O RREAN L & Fig.

4 % O* Table 3 127",

—O— Sample A
—-O-— Sample B

—O— Sample C
—LO— Sample D

=== Sample E
—~— Sample F
—-7-— Sample G
—4— Sample H
==-/c-= Sample |

—&— Sample J

—-B-— Sample K

—8— Sample L

---®-- Sample M
—&— Sample N
---@-- Sample O

—— Sample P
—&— Sample Q
---¢-- Sample R

—4& —=Sample S

—8— Sample T
—-B--Sample U

120

Incubation time (min)

Fig.4 Change in absorbance with incubation time for dried yeast samples

The symbols, “round,” “triangle,” “square” and “diamond,” indicate bread yeast,

wine yeast, beer yeast and yeast for production of dietary supplement,

respectively. The analyzed samples were distinguished by using three different colors as follows: “red: active yeast products,” “blue: inactive yeast products” and

“green: inactive yeast products but showed an increase of absorbance.”
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Table 3 Result of the viability assay for various kinds of dried yeasts
Sample Type of sample Typ(/e st é/east Absorbance (450nm) + S.D. vs incubation time
0hr 1hr 2hr
A Bread 0.144 +0.002 0.389 +0.010 0.541 +0.013
B Bread 0.101 £ 0.010 0.406 +0.016 0.582 +0.008
C Bread 0.101 + 0.006 0.277 +0.007 0.456 +0.008
D Beer 0.081 + 0.006 0.303 +0.006 0.437 +0.007
E Active yeasts Wine 0.141 £ 0.008 0.420 +0.006 0.577 +£0.009
F Wine 0.121 £ 0.010 0.300 +0.007 0.440 +0.004
G Wine 0.066 + 0.008 0.399 +0.007 0.597 +0.009
H Wine 0.033 £0.003 0.266 +0.003 0.444 +0.002
| Wine 0.039 + 0.003 0.294 +0.007 0.462 +0.010
J Beer 0.112 + 0.006 0.233 +0.002 0.269 +0.003
K Beer 0.054 + 0.002 0.062 +0.001 0.072 +0.007
L Beer 0.075 + 0.005 0.160 + 0.005 0.199 +0.007
M Beer 0.045 + 0.006 0.122 +0.003 0.089 +0.003
N Bread 0.034 £ 0.002 0.102 +0.002 0.122 +0.007
0 Inactive yeasts Bread 0.060 + 0.006 0.083 +0.001 0.096 +0.002
P For food supplement 0.025 £ 0.005 0.030 +0.003 0.041 +0.006
Q For food supplement 0.071 £ 0.004 0.092 +0.005 0.104 +0.005
R For food supplement 0.085 £ 0.005 0.067 +0.009 0.088 +0.002
S For food supplement 0.049 £ 0.003 0.055 + 0.006 0.053 +0.003
T Beer 0.093 + 0.004 0.117 +0.003 0.129 +0.003
U Beer 0.092 +0.004 0.213 +0.005 0.254 +0.005

The sample identification codes are the same as those in Table 2. Average absorbance of each sample at 450 nm against incubation time and its standard deviation (n = 3) are

shown.
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