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plate previously developed with the upper-layer of a mixture
of ethyl acetate and ammonia solution (28) (200:9) to the
top of the plate and air-dried. Spot 5 L each of the sample
solution and the standard solution on a plate of silica gel
with fluorescent indicator for thin-layer chromatography.
Develop the plate with the upper layer of a mixture of ethyl
acetate and ammonia solution (28) (200:9) to a distance of
about 10 cm, and air-dry the plate. Examine under ultravio-
let light (main wavelength: 254 nm): the spots other than the
principal spot and the spot of starting point from the sample
solution are not more intense than the spot from the stan-
dard solution.

Loss on drying Not more than 0.5% (0.5 g, in vacuum,
60°C, 4 hours).

Residue on ignition Not more than 0.10% (1 g).

Assay Weigh accurately about 0.5g of Tulobuterol
Hydrochloride, previously dried, dissolve in 80 mL of a mix-
ture of acetic anhydride and acetic acid (100) (7:3), and ti-
trate with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 26.419 mg of ClelgCINO.HCI

Containers and storage Containers—Tight containers.

Ubidecarenone
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Cs59HggO4: 863.34
(2E,6E,10E,14E,18 E,22 E,26 E,30E,34 E,38 E)-2-
(3,7,11,15,19,23,27,31,35,39-Decamethyltetraconta-
2,6,10,14,18,22,26,30,34,38-decaen-1-yl)-5,6-dimethoxy-3-
methyl-1,4-benzoquinone [303-98-0]

Ubidecarenone contains not less than 98.0% of
CsgHgOy4, calculated on the anhydrous basis.

Description Ubidecarenone occurs as a yellow to orange
crystalline powder.

It is odorless and has no taste.

It is soluble in diethyl ether, very slightly soluble in
ethanol (99.5), and practically insoluble in water.

It is gradually decomposed and colored by light.

Melting point: about 48°C

Identification (1) Dissolve 0.05 g of Ubidecarenone in 1
mL of diethyl ether, and add 10 mL of ethanol (99.5). To 2
ml. of this solution add 3 mL of ethanol (99.5) and 2 mL of
dimethyl malonate, then add dropwise 1 mL of a solution of
potassium hydroxide (I in 5), and mix: a blue color appears.

(2) Determine the infrared absorption spectrum of
Ubidecarenone as directed in the potassium bromide disk
method under the Infrared Spectrophotometry, and com-
pare the spectrum with the Reference Spectrum or the spec-
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trum of Ubidecarenone Reference Standard: both spectra ex-
hibit similar intensities of absorption at the same wave num-
bers.

Purity (1) Heavy metals—Proceed with 1.0g of
Ubidecarenone according to Method 4, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 20 ppm).

(2) Related substances—Dissolve 0.05 g of Ubidecare-
none in 50 mL of ethanol (99.5) by warming at about 50°C
for 2 minutes, and after cooling use this solution as the sam-
ple solution. To exactly 1 mL of the sample solution add
ethanol (99.5) to make exactly 100 mL, and use this solution
as the standard solution. Perform the test with 5 L each of
the sample solution and the standard solution as directed un-
der the Liquid Chromatography according to the following
conditions. Determine each peak area of both solutions by
the automatic integration method: the total area of the
peaks other than the peak of ubidecarenone from the sam-
ple solution is not larger than the peak area of ubidecare-
none from the standard solution.

Operating conditions—

Detector, column, column temperature, mobile phase,
flow rate, and selection of column: Proceed as directed in
the operating conditions in the Assay.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of ubidecarenone obtained from 5 uL
of the standard solution is between 20 mm and 40 mm.

Time span of measurement: About 2 times of the reten-
tion time of ubidecarenone after the solvent peak.

Water Not more than 0.20% (1 g, direct titration).
Residue on ignition Not more than 0.10% (1 g).

Assay Weigh accurately about 0.05 g each of Ubidecare-
none and Ubidecarenone Reference Standard (separately de-
termined the water content) dissolve each in 40 mL of
ethanol (99.5) by warming at about 50°C for 2 minutes, and
after cooling add ethanol (99.5) to make exactly 50 mL
each, and use these solutions as the sample solution and the
standard solution. Perform the test with exact 5 uL each of
the sample solution and the standard solution as directed un-
der the Liquid Chromatography according to the following
conditions, and determine peak areas, Ar and As, of
ubidecarenone of these solution.

Amount (mg) of CsgHggOy4
= amount (mg) of Ubidecarenone Reference
Standard, calculated on the anhydrous basis

Operating conditions—

Detector: An ultraviolet
(wavelength: 275 nm).

Column: A stainless steel column about 5 mm in inside di-
ameter and about 15 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 gm in parti-
cle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: A mixture of methanol and ethanol (99.5)
(13:7).

Flow rate: Adjust the flow rate so that the retention time
of ubidecarenone is about 10 minutes.

absorption photometer
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Selection of column: Dissolve 0.01 g each of Ubidecare-
none and ubiquinone-9 in 20 mL of ethanol (99.5) by warm-
ing at about 50°C for 2 minutes. After cooling, proceed
with 5 uL of this solution under the above operating condi-
tions, and calculate the resolution. Use a column giving elu-
tion of ubiquinone-9 and ubideéarenone_ in this order with
the resolution between these peaks being not less than 4.

System repeatability: Repeat the test five times with the
standard solution under the above operating conditions: the
relative standard deviation of the peak areas of ubidecare-
none is not more than 0.8%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Ulinastatin
GUFAIF

Ulinastatin is a solution of a glycoprotein having
trypsin inhibiting activity, which is separated and
purified from human urine. It contains ulinastatin of
not less than 45,000 Units per mL and not less than
2500 Units per mg protein.

Description Ulinastatin occurs as a light brown to brown,
clear liquid.

Identification (1) Dilute a suitable amount of Ulinastatin
with water to make a solution containing 4000 Units of
ulinastatin per mL. To 1 mL of this solution add 1 mL of a
solution of phenol (1 in 20), then carefully add 5 mL of sul-
furic acid, and mix: an orange to red-orange color develops.

(2) Dilute a suitable quantity of Ulinastatin with water
to make a solution containing 2000 units per mL. Determine
the absorption spectrum of the solution as directed under
the Ultraviolet-visible Spectrophotometry, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(3) Dilute a suitable amount of Ulinastatin with pH 7.8
2,2’,2” -nitrilotrisethanol buffer solution to make a solution
containing 500 Units of ulinastatin per mL, and use this solu-
tion as the sample solution. Use the same buffer solution as
the control solution. To 0.1 mL each of the sample solution
and the control solution add 1.6 mL of the buffer solution
and 0.2 mL of trypsin TS for test of ulinastatin, mix, and al-
low them to stand in a water bath at 25°C for 1 minute.
Then add 1mL of N-o-benzoyl-L-arginine-4-nitroanilide
TS, mix, and allow them to stand at 25°C for 2 minutes: the
solution obtained with the sample solution develops no
color while that obtained with the control solution develops
a yellow color.

4 To 1.5 g of Powdered Agar add 100 mL of pH 8.4
boric acid-sodium hydroxide buffer solution, dissolve by
warming in a water bath, then pour immediately into a Petri
dish placed horizontally so that the agar layer is about 2 mm
in thickness. After the agar becomes hard, bore two wells
about 2.5 mm in diameter with a separation of 6 mm from
each other. In one of the wells place 10 uL of a solution of
Ulinastatin containing 500 Units per mL in pH 8.4 boric
acid-sodium hydroxide buffer solution, and in the other well
place 10 uL of anti-ulinastatin rabbit serum, cover the dish
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to avoid drying of the agar, and allow to stand for overnight
at a room temperature: a clear precipitin line appears be-
tween the wells.

pH 6.0-8.0

Specific activity When calculated from the results obtained
by the Assay and the following method, the specific activity
is not less than 2500 Units per 1 mg protein.

(i) Sample solution—To an exactly measured volume of
Ulinastatin, equivalent to about 10,000 Units according to
the labeled amount, add water to make exactly 20 mL.

(ii) Standard solution—Weigh accurately about 0.01 g of
bovine seruni albumin for test of ulinastatin, and dissolve in
water to make exactly 20 mL. To a suitable volume of this
solution add water to make four solutions containing exact-
ly 300, 200, 100 and 50 ug of the albumin per mL, respective-
ly.

(iii) Procedure—Pipet 0.5 mL each of the sample solution
and the standard solutions, put them in glass test tubes
about 18 mm in internal diameter and about 130 mm in
length, add exactly 5 mL of alkaline copper TS, mix, and al-
low the tubes to stand in a water bath at 30°C for 10
minutes. Then add exactly 0.5 mL of diluted Folin’s TS (1
in 2), mix, and warm in the water bath for 20 minutes. Deter-
mine the absorbances of these solutions at 750 nm as direct-
ed under the Ultraviolet-visible Spectrophotometry using a
solution obtained in the same manner with 0.5 mL of water
as the blank.

Plot the absorbances of the standard solutions on the ver-
tical axis and their protein concentrations on the horizontal
axis to prepare a calibration curve, and determine the pro-
tein content of the sample solution from its absorbance by

.using this curve. Then calculate the amount of protein per

mL of Ulinastatin.

Purity (1) Heavy metals—Proceed with 10mL of
Ulinastatin according to Method 2, and perform the test.
Prepare the control solution with 1.0 mL of Standard Lead
Solution (not more than 1 ppm).

(2) Related substances—To a suitable volume of
Ulinastatin add water to make a solution containing exactly
12,500 Units per mL, and use this solution as the sample
stock solution. To exactly 0.25 mL of the sample stock solu-
tion add exactly 0.2 mL of glycerin and exactly 0.05 mL of
0.05% bromophenol blue TS, mix, and use this solution as
the sample solution. Separately, to exactly 1 mL of the sam-
ple stock solution add water to make exactly 100 mL. To ex-
actly 0.25 mL of this solution add exactly 0.2 mL of glycerin
and exactly 0.05 mL of 0.05% bromophenol blue TS, mix,
and use this solution as the standard solution. Perform the
following test with the sample solution and the standard so-
lIution: the bands other than the principal band obtained
from the sample solution are not more intense than the band
from the standard solution in the electrophoretogram.

(i) Tris buffer solution for polyacrylamide gel elec-
trophoresis A Dissolve 18.2g of 2-amino-2-hydrox-
ymethyl-1,3-propanediol in 80 mL of water, adjust to pH
8.8 with 6 mol/L hydrochloric acid TS, and add water to
make 100 mL.

(i) Tris buffer solution for polyacrylamide gel elec-
trophoresis B Dissolve 6.0 g of 2-amino-2-hydroxymethyl-
1,3-propanediol in 80 mL of water, adjust to pH 8.8 with 6
mol/L hydrochloric acid TS, and add water to make 100
mL.



