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The simple determination of urea in sake using
a commercial assay kit.

Yutaka Nacar*?, Toshiaki Suzukr', Atsusi Hossmo',
Takashi KuriBavasu®, Takashi Hara®, Toshio Jou?*

(INiigata Meijo Co., Ltd., 1-8-39 Toei, Ojiya, Niigata
947-0004, Japan, ZGraduate School of Science and Tech-
nology, and *Agriculture, Niigata University, 2-8050
Tkarashi, Nishi-ku, Niigata, Niigata 950-2181, Japan,
3Niigata Prefectural Sake Research Institute, 2-5932-133

Suido-cho, Chuoh-ku, Niigata 951-8121, Japan)

Urea in sake was measured using the com-
mercial measurement kit, DetectX Urea Nitro-
gen Colorimetric Detection Kit (Arbor Assays).
The measurements taken correlated well with
those taken by the conventional method, that is,
diacetyl monoxime method (» =0.9595). The re-
action was possible at room temperature, and
the reaction time could be shortened by raising
the reaction temperature. Furthermore, this as-
say allows instant determination of urea concen-
tration in sake through visual inspection. These
data show that this kit is very rapid, simple, and
did does require expensive equipment. Hence,
this method can be applied for risk management
of ethyl carbamate in sake breweries.
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DetectX Urea Nitrogen Colorimetric Detection Kit

50 L sake

I Add 75 plL of color reagent A I

I Add 75 pL of color reagent B |

v
Reaction mixture

I Incubate at room temperature for 40 min |

v
Production of color in reaction mixture

| Read the optical density at 450 nm—l

Diacetyl monoxime method

0.5 mL sake

(prior preparation)

l Add 5 mL of color reagent*

Reaction mixture

Boil for 25 min
(shading condition)

(shading condition)

l Cool to room temperature for 1 h

Production of color in reaction mixture

ﬁead the optical density at 530 nm

*Color reagent ~ Dissolve 588 g of phosphoric acid, 60.2 mg
of thiosemicarbazide, and 25.0 mg of ferric chloride and dilute
to 1 L with water. Carefully add 200 mL of 0.6% (w/v) diacetyl
monoxime aqueous solution.

Fig. 1 Summery procedure for determination of urea in sake. Left panel; DetectX Urea Nitrogen Colorimetric
Detection Kit, Right panel; diacetyl monoxime method.
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Calibration curve for urea in model sake obtained using the DetectX Urea Nitrogen Colorimet-

ric Detection Kit. A: model sake containing 15% ethanol; B: model sake containing 20% ethanol.
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Fig.3 Correlation between the urea concentrations
in sake obtained from the DetectX Urea Ni-
trogen Colorimetric Detection Kit and diace-
tyl monoxime method (n = 46).

¥ v POERMEDIB AT/, ZOMR%E Fig 3
2R o W OMIIL BT AHBIBSR (FHBIEREL » =
09595) FEOLNIZZ 0D, KF¥ v ML BHllE
&, HEFORFZOMGERGHEL LTTHAEHT
XL EDhh ol

4. BRICEZRFEOEZHIE

T LT —EREEIHOEEE RS Y b THIE L.
ZDfER% Fig 4 \RT, MEATOFE IR, YL
112

Urea (mg/L)
0 10 20 30 40 50

4

=

Urea (mg/L) 4 27

Urease treatment  + -

Fig. 4 Urea content in sake before/after urease
treatment (upper row ; urea standard sam-
ples, lower row; sake with (+) and without
(-) urease treatment).
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Reaction time

0 min 10 min 20 min 30 min
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Temperature (°C)

40

+ -—
Urease treatment
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Fig. 5 Effect of reaction temperature and reaction time on the process of determination of urea in sake while

using the DetectX Urea Nitrogen Colorimetric Detection Kit.
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