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Heparin Sodium
ANRYFRYDL

Add the following next to Description:

Identification Dissolve 1 mg. each. of Heparin Sodium and Heparin Sodium Reference Standard for
physicochemical test in 1 mL of water, and use these solutions as the sample solution and standard solution,
respectively. Perform the test with 20 4 L each of the sample solution and standard solution as directed under
Liquid Chromatography <2.0I> according to the following conditions: the retention times for the major peak

from the sample solution and the standard solution are identical.

Operating conditions-
Detector. column, column temperature, mobile phase A, mobile phase B. flowing of the mobile

phase and flow rate: Proceed as directed under the operating conditions in Purity (6).

System suitability-

System performance: Dissolve 1.0 mg of Heparin Sodium Reference Standard for physicochemical test in 0.60
mL of water. Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water.
Dissolve 1.0 mg of dermatan sulfate in 2.0 mL of water. To 90 ;2 L of the solution of Heparin Sodium Reference
Standard add 30 u L each of the solutions of over-sulfated chondroitin sulfatc and dermatan sulfate, and mix.
When the procedure is rl;ll with 20 u L of the mixture under the above operating conditions, dermatan sulfate.
heparin and over-sulfated chondroitin sulfate are eluted in this order with the resolution between the peaks of
dcrmatan sulfate and heparin being not less than 1.0 and that between the peaks of heparin and over-sulfated

chondroitin sulfate beixig not less than 1.5.

Change the Purity (5) to read:

Purity (5) Over-sulfated Chondroitin Sulfate-Dissolve 20 mg of Heparin Sodium in 0.60 mL of a solution of
sodium 3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy water for nuclear
magnetic resbnance spectroscopy (1 in 10000). Determine the spectrum of this solution as directed under Nuclear
Magnetic Resonance Spectroscopy <2:2/> (‘H) in accordance with the following conditions. using sodium
3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy as an internal reference compound: it
exhibits no signal corresponding to N-acetyl proton of over-sulfated chondroitin sulfate at 6 2.15+0.02 ppm. or
the signal disappears when determining the spectrum of the sample solution as directed under 'H with
C-decoupling.

Operalion conditions-

Spectrometer: (1) FT-NMR, Not less than 400 MHz




Temperature: 25°C

Spinning: Off

Number of data points: 32,768

Spectral range: Signal of DHO + 6.0 ppm

Flip angle; 90° |

Delay time: 20 seconds

Dummy scan: 4

Number of scans: S/N ratio of the signal of N-acetyl proton of heparin is not less than 1000

Window function: Exponential function (Line broadening factor = 0.2 Hz)

System suitability-

System performance: Dissolve 20 mg of Heparin Sodium Reference Standard for physicochemical test in 0.40
mL of a solution of sodium 3-trimethyIsilylpropionate-d, for nuclear magnetic resonance. spectroscopy in heavy
water for nuclear magnetic resonance spectroscopy (1 in 10000). Dissolve 0.10 mg of Over-sulfated Chondroitin
Sulfate Reference Standard in 1.0 mL of a solution of sodium 3-trimethylsilylpropionate-d, for nuclear magnetic
resonance speclroécopy in heavy water for nuclear magnetic resonance spectroscopy (1 in 10000). To the solution
of Heparin Sodium Reference Standard for‘physicochcmical test add 0.2 mL of the solution of Over-sulfated
Chondroitin Sulfate Reference Standard. When determining the spectrum of this solution under the above
conditions, it exhibits the signal of N-acetyl proton of heparin and the signal of N-acetyl proton of over-sulfated

chondroitin sulfate at 6 2.04£0.02 ppm and § 2.15 £0.02 ppm. respectively.

Add the following next to Purity (5)
Purity (6) Related substances- Dissolve 2.0 mg of Heparin Sodium in 0.1 mL of water, and perform the test with
exactly 20 -u L of this solution as directed under Liquid Chromatography - 2.0/ according to the following

conditions: it exhibits no pcaks after the heparin peak.

Operating conditions-

Detector: An ultraviolet absorption photometer (\\'a\ﬂ-'c_leng(h: 202 nm).

Column: A stainless steel column 2.0 mm in inside diameter and 7.5 cm in length. packed with
diethylaminoethyl group bound to synthetic polymer for liquid chromatography (10 m in particle
diameter). ' \ '

Column temperature: A constant temperature of about 35°C. 7

Mobile phase A: Dissolve 0.4 g of sodium dihydrogenphosphate dihydrate in 1000 mL of water and
adjust to a pH of 3.0 with diluted phosphoric acid (1 in 10).

Mobile phase B: Dissolve 0.4 g of sodium dihydrogenphosphate dihydrate and 106.4 g of lithium
perchlorate in 1000 mL of water and adjust to a pH of 3.0 with diluted phosphoric acid (1 in10).

Flowing of the mobile phasc: Control the gradient by mixing the mobile phases A and B as directed

in the following table.
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Time after injection of Mobile phaée A Mobile phase B

sample (min) (vol%) - (vol%)
0-3 90 10

3.15 90—0 10—100

Flow rate: 0.2 mL per minute.
Time span of measurement: About 2 times as long as the retention time of heparin, beginning after:

the solvent peak.

System suitability-

Test for required detectability: Dissolve 10 mg of Heparin Sodium Reference Standard for physicochemical test
in 0.40 mL of water. and use this solution as the Heparin Sodium standard stock solution. Separately, dissolve 0.10
mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water, and use lhi; solution as the
over-sulfated chondroitin sulfate standard solution. To 60 1 L of the Heparin Sodium standard stock solution add 3
1t L of the over-sulfated chondroitin sulfate standard solution and 12 »# L of waler, and mix. When the procedure is
run with 20 p L of the mixture under the above operating conditions. it exhibits a peak for over-sulfated.
chondroitin sulfate. » )

System performance: To.120 i L of the Heparin Sodium standard stock solution add 30 . L of the over-sulfated
chondroitin sulfate slaﬁdard solution, mix and use this solution as the solution for system ‘suilabilily test. When the
procedure is run with 20 L of the solution for system suitability test under the above operating conditions.
heparin and ovcr—sulfaled chondroitin sulfate are eluted in this order with the resolution between these peaks being .
not less than 1.5, ]

System repcalability: When the test is repeated 6 times with 20 ¢ L of the solution for system suitability test
under the above operating conditions, the relative standard deviation of the peak area of over-sulfated chondroitin

sulfate is not more than 2.0%.

Purity (7) Galactosamine- Dissolve 2.4 mg of Heparin Sodium in 1.0 mL of water and hydrochloric acid (7 1 5).
and usc this solution as the Heparin Sodium stock solution. Dissolve 8.0 mg of D-glucosamine hydrochloride in
water and hydrochloric acid (7 : 5) to make exactly 10 mL. Dissolve 8.0 mg of D-galactosamine hydrochloride in
water and hydrochloric acid (7 : 5) to make exactly 10 mL. To 99 volumes of the solution of D-glucosamine add 1
volume of the solution of D-galactosamine, and use this solution as the standard stock solution. Transfer 500 nL
each of the Heparin Sodium stock solution and the standard stock solution 1o a glass-stoppered test tube, stopper
tightly, and heat at 100°C for 6 hours. After cooling to room temperature, evaporate 100 2 L each of the reaction
solutions to dryness. Add 50 4 L of methanol to each of the residues and evaporate to dryness at room temperature.

Dissolve each of the residues in 10 ¢ L of water, add 40 u L of aminobenzoate derivatization TS, and heat at 80°C
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for 1 hour. After cooling to room temperature, evaporate thie reaction solutions to dryness. Add 200 12 L each of
water and ethyi acetate to each of the residues, shake vigorously, and then centrifuge. After remove the upper
layers, add 200 . L of ethyl acetate to each of the lower layers, shake vigorously, and then centrifuge. These lower
layers are used as the sample solution and standard solution. Perform the test with 5./VL L each of the sample
solution and standard solution as directed under Liquid Chromatography <2.0/> according to the following
conditions: the peak area ratio of galactosamine to glucosamine of the sample solution is not larger than that of the

standard solution.

Operating conditions-
Detector: A fluorescence photometer  (excitation wévelength: 305 nm; emiséion
wavelength:360nm). '
Column: A stainless steel column 4.6 mm in inside diameter and 15 cm in length, packed with
octadecylsilanized silica gel for liquid chromatography (3 1 m in particle diameter).
Column temperature: A constant temperaturc of about 45°C. ’
Mobile phase: To 100 mL of water and trifluoroacetic acid (1000 : 1) add 100 mL of
acetonitrile. Add 140 mL of the solution to 860 mL of water and trifluoroacetic acid (1000 -

1).

" Flow rate: 1.0 mL per minute.

Time span of measurement: About 50 minutes afier injected.

System suitability- '
Test for required detectability: Dissolve 8.0 mg of D-mannosamine hydrochloride in 10 mL of water and
hydrochloric acid (7 : 5). and use lhis-solulion as the mannosamine standard solution. Transfer 500 L of the
- standard stock solution and the mannosamine standard solution (100 : 1) to a glass-stoppered icst tube, stopper
tightly, and heat at 100°C for 6 hours. Afier cooling this solution to room temperature. evaporate 100 u L of the
reaction solution (o dryness. Add 50 4 L of methanol to the residue and evaporate to dryness at room temperature.
Dissolve the residue in 10 u L of water, add 40 1 L of the cthyl aminobenzoate derivatization TS, and heat at 80°C
for 1 hour. After cooling this solution to room femperature, evaporate the reaction solution to dryness. Add 200 » L
each of water and ethyl acetate to the residue, shake vigorously, and then éenlrifuge. After remove the upper layer,.
add 200 1 L of ethyl acetate to the lower layer. shake vigorously, and then centrifuge. The lower layer is used as the
solution for system suitability test. When the procedure is run with 5 u L of the solution fof system suitability test
under the above operating conditions, the ratio of the peak area of galactosamine to that of glucosamine is 0.7 —
2.0%.
System performance: When the procedure is run with 5« L of the solution for system suitability test under the
above operating conditions, glucosamine, mannosamine and galactosamine are eluted in this order with the
resolution cach between the peaks of glucosamine and malmosa‘mine and between the peaks of mannosamine and

galaciosamine being not less than 1.5.
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System repeatability: When the test is repeated 6 times with 5 L of the solution for system suitability test

under the above operating conditions, the relative standard deviation of the ratio of the peak area of galactosamine

to that of glucosamine is not more than 4.0%.




Heparin Calcium
AN AN L

Change the Identification (2) to Identification (3) and add the following next to Identification (1)

Identification (2) Dissolve 1 mg each of Heparin Calcium and Heparin Sodium Reference Standard for
physicochemical test in 1 mL of water, and use these solutions as the sample solution and standard solution,
'reépecti\’elyf. Perform the test with 20 1 L each of the sample solution and standard solution as directed under
Liquid Chromatography <2.0/> according to the following conditions: the retention times for the major peak

from the sample solution and the standard solution are identical.

Operating conditions-
Detector, column, column temperature, mobile phase A, mobile phase B, flowing of the mobile

phase and flow rate: Proceed as directed under the operating conditions in Purity (9).

System suitability-

System performance: Dissolve 1.0 mg of Heparin Sodium Reference Standard for physicochemical test in 0.60
mL of water. Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water.
Dissolve 1.0 mg of dermatan sulfate in 2.0 mL of water. To 90 u L of the solution of Heparin Sodium Reference
Standard add 30 1 L cach of the solutions of Over-sulfated Chondroitin Sulfate Reference Standard and dermatan
-sulfate, and mix. When the procedure is run with 20 2 L of the mixture under the above operating conditions.
dermatan sulfate. heparin and over-sulfated chondroitin sulfate are eluted in this order with the resolution between
the peaks of dermatan sulfatc and heparin being not less than 1.0 and that between the peaks of heparin and

over-sulfated chondroitin sulfate being not less than 1.5.

Change the Purity (8) to read:

~ Purity (8) Over-sulfated Chondroitin Sulfate-Dissolve 20 mg of Heparin Calcium in 0.60 mL of a solution of
sodium 3;trimclhylsily]propionalc-d. for nuclear magnetic resonance spectroscopy in heavy water for nuclear
magnetic resonance spectroscopy (1 in 10000). Deteﬁnine the spectrum of this solution as directed under. Nuclear
Magnetic Resonance Spcclroscopy~<2.21> ('H) in aécordance with the following conditions, using sodium
3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy as an internal reference compound; it
exhibits no signal corresponding to N-acetyl proton of over-sulfated chondroitin sulfate at & 2.18+0.05 ppm. or
the signal disappears when determining the spectrum of the sammple solution as directed under 'H with

BC-decoupling,

Operating conditions-

Spectrometer: (1) FT—NMR, Not less than 400 MHz

Temperature: 25°C
Spinning: Off




Number of data points: 32,768

Spectral range: Signal of DHO + 6.0 ppm

Flip angle: 90°

Delay time: 20 seconds

-Dummy scan: 4 .

Number of scans: S/N ratio of the signal of N-acetyl proton of heparin is not less than 1000

Window function: Exponential function (Line broadening factor = 0.2 Hz)

System suitability- ,

Systcm performance: Dissolve 20 mg of Heparin Calcium in. 040 mL of a solution of sodium
3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy water for nuclear magnetic
resonance spectroscopy (1 in 10000). Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfate Reference Standard
in 1.0 mL of a solution of sodium 3-trimethylsilylpropionate-d; for nuclear magnetic resonance spectroscopy in
heavy water for nuclear magnetic resonance spectroscopy (1 in 10000). To the solution of heparin calcium add
0.20 mL of the solution of Over-sulfated Chondroitin Sulfate Reference Standard. When determining the spectrum
of this solution under the above conditions, it exhibits the signal of N-acetyl proton of heparin and the signal of

N-acetyl proton of over-sulfated chondroitin sulfatc at 6 2.04+0.02 ppm and 8 2.1840.05 ppm. respectively.

Add the following next to Purity (8) _
Purity (9) Related substances- Dissolve 2.0 mg of Heparin Calcium in 0.1 mL of water. and perform the test with
exactly 20 u L of this solution as directed under Liquid Chromatography <2.0/> according to the following

conditions: it exhibits no peaks after the heparin peak.

Operation condﬁions—

Detector: An ultraviolel absorption photometer (wavelength: 202 nm).

Column: A stainless steel column 2.0 mm in inside diameter and 7.5 cm in length, packed with
dicthylaminocthyl group bound to Synlheiic polymer for liquid chromatography (10 x m in particle
diamqtcr). ' \

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

Mobilc phase A: Dissolve 0.4 g of sodium dihydrogenphosphate dihydrate in 1000 mL of water and
adjust to a pH of 3.0 with diluted phosphoric acid (1 in 10).

Mobile phase B: Dissolve 0.4 g of sodium dihydrogenphosphate dihydrate and 106.4 g of lithium
perchlorate in 1000 mL of water and adjust to a pH of 3.0 with diluted phosphoric acid (1 in10). 7

Flowing of the mobilc phase: Control the gradient by mixing the mobile phases A and B as directed

in the following table.




Time after injection of Mobile phase A Mobile pllase B

sample (min) ‘ (vol%) (vol%)
0-3 920 - 10

3-15 90—0 10—100

Flow rate: 0.2 mL per minute.

“Time span of measurement: About 2 times as long as the retention time of heparin, beginning after

the solvent peak.

System suitability-

Test for required detectability: Dissolve 10 mg of Heparin Sodium Reference Standard for physicochemical test
in 0.40 mL of water, and usc this solution as the Heparin Sodium standard stock solution. Separately, dissolve 0.10
mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water, and usé this solution as the
over-sulfated chondroitin sulfate standard solution. To 60 x L of the Heparin Sodium standard stock solution add 3
1 L of the over-sulfated chondroitin sulfate standard solution and 12 1 L of water, and mix. When the procedure is
run_wilh 20 p.L of the mixture under the above operating conditions, it exhibits an over-sulfated chondroitin sulfate
peak.

System performance: To 120 u L of the Heparin Sodium standard stock solution add 30 u L of the
over-sulfated chondroitin sulfate standard solution, mix and use this solution as the solution for system suitability
test. When the procedure is run with 20 ¢ L of the solution for system suitability test under the above operating
conditions, heparin and over-sulfated chondroitin sulfate are cluted in this order with the resolution between these
peaks being not less than 1.5. '

System repeatability: When the test is repeated 6 times with 20 1 L of the solution for system suitability test
under the above opcraling conditions. the relative standard deviation of the peak arca of over-sulfated chondroitin

sulfate is not more than 2.0%.

9.01 Reference Standards

Change the following to read:

Over-sulfated Chondroitin Sulfate Reference Standard: Identification, Purity

 Add the following:

Heparin Sodium Reference Standard for physicochemical test: Identification, Purity




. 9.41 Reagents, Test Solutions

Add the fbllowing: ,
Aminobenzoate derivatization TS Dissolve 280 mg of ethyl aminobenzoate in 600 1 L of methanol by heating

at about 50°C, and add 17Q u L of acetic acid and 145 u L of borane-pyridine complex.

Lithium perchlorate LiC1O, White, crystals or crystalline powder.

Content: not less than 98%. Assay - Accurately weigh about 0.2 g of lithium perchlorate, dissolve in 30 mL of
water. Transfer the solution to a chromatographic column, prepared by pouring about 25 mL of strongly acidic
ion-exchange resin (H type) for column chromatography into a chromatographic tube about 11 mm in inside
diameter and about 300 mm in height (after adding 200 mL of 1mol/L hydrochloride TS and flowing at a flow rate
of 3-4 mL per minute, wash the chromatographic column with water until the color of the rinse water changes to
ycllowish red when adding methyl orange TS to the cluate), and flow at a flow rate of 3-4 mL per minute. Then,
wash the column with about 30 mL of water at a flow ratc of 3-4 mL per minute 5 times. Combine the rinse water -
and the cluate, and titrate <2.50> with 0.1 mol/L sodium hydroxide VS (indicator: 3 drops of bromothymol blue

TS). Perform a blank determination, and make any necessary correction.
Each mL of 0.1 mol/L sodium hydroxide VS = 10.64 mg LiClO,

D-Galactosamine hydrochloride CH;sNOs'HCE - White. powder. Melting point: about 180°C (decomposition).
Optical rotation <2.49> [ 2: +90 - +97° (1 g, water, 100 mL, 100 mm),

D-Glucosamine hydrochloride C;H,3NOs-HCl - White, crystals or crystalline powder.
Content: not less than 98%. Assay - Accurately weigh about 0.4 g of D-Glucosamine hydrochloride, dissolve in 50

mL of water, add 5 mL of diluted nitric acid (1 in 3) and titrate <2.50> with 0.1 mol/L silver nitrate VS

(potentiometric titration).
Each mL of 0.1 mol/L silver nitrate VS = 21.56 mg C¢H,3NO5-HCl
Calcium acetate monohydrate (CH;C00).Ca-H-0 [K836+, Special class]
Dermatan sulfate bennatan sulfate is mucopolysaccharide purified from the skin and small intestines of pigs by
alkaline extraction, followed by diggslion with protease and fractionation by alcohol. When cellulose acetate

membrane electrophoresis of dermatan sulfate is performed and the membrane is stained in a toluidine blue O

solution (1 in 200), a single band appears..

Operation conditions of cellulose acetate membrane electrophoresis -

Cellulose acctate membrane: 6 cm in width and 10 cm in length

9




Mobile phase: Dissolve 52.85 g of calcium acetate monohydrate in water to make 1000 mL.
Run time: 3 hours (1.0.mA/cm)

Borane-pyridine complex CsHgBN ‘
Content: not less than 80%. Assay - Accurately weigh about 30 mg of borane-pyridine complex, dissolve in 40
mL of 0.05 mol/L iodine solution, add 10 mL of diluted sulfuric acid (1 in 6), and titrate <2.50> with 0.1 mol/L

sodium thiosulfate VS  (indicator: starch TS). Perform a blmm'deternﬁnatioﬁ, and make any necessary correction.
Each mL of 0.1 mol/L sodium thiosulfate VS = 1.549 mg CsH;BN

D-Mannosamine hydrochloride CsH;;NOs-HCI ~ White, powder. Melting point: about 168°C (decomposition).
Optical rotation <2.49> (o) 32 -4.2 - -3.2° (0.4 g, water, 20 mL, 100 mm),

10
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BohtE K DY A o EREEIRIE (1000 : 1) 100 nL i 72 h=F UL 100 mL 2002 5. = OWK
140 mL 27K/ b U 74 o BERIKE (1000 : 1) 860 mLiZhiz %

WHE : 8% 1.0 nL

ERE R EREE : VEAL 50 25F4

AT NEEHE S
PR OMERR . D-< > /Y I R 8.0 mg Z/K/HEERERE (7:5) 10 mL IZI&L, ~> /%3
BEHEER e 5. BRI/~ /7 IS HERIRIRIE (100 1 1) 500 ul Z 3R EEIZL Y,

FER L TI100CT6 BMEAT 5. ZDRERRETHRL, 100 uLE ey, BWELETS, 7%
Bz A s /=50 ul Z0Z, FBRTHEEZETS. BEWEK L0 wLITELL, TI%
BEMBEREE 0 uL 2%, 80°CT 1 MMIAT 5. ZORERRETHRLL, BHELHE
15, REWT, KROEEETT L 200 uL Fo%M2, MLUIRYIRYE, MmN 5. L8
ZEREL, TBICHBE=F/L 200 pL 20, MLIRYIBYE, BEBO0ML, T2 27 A5
BHRBAREET5. ZOHS5 pLitoE, FEOFETHRBTLL X, SrayIror—
THEBISHT HH T 7 MY IO E— I mRIOMIE, 0. 7~2. 04T 5. A
VAT AOMHE : VAT AEAYERBRIER S u LI 0E, EEDOEN TR S &, Fray
Y, Y IVRGHTT T I UDIRICERL, ZravIvber IR
IUEHTI NI UGB ENFN LU ETHS.

fw:ﬁiV@H~7ﬁﬁKﬂTéﬁ?7F#iVWE~7Wﬁ®M®WﬂWﬁﬁ%M¢%HFT%6




AR AL

B EREARREEEEBERANNY S HN D LDRRETARDEL (2)£(3)EL. (1)DKI=
KDL FIZHEZ B, v
W%ﬁﬁa):KM&U@M$ﬁ%m«AUV+rUvAw&&1Mﬁ%ﬁﬂumLm%mb,aﬂﬁ@
BROBSHERIR &35 . BB R OHEHEVATE 20 uL Tou LV, ROKMETCHEI u~ 757 4 —
(20D WX ORBREITS L&, REWARE OREHERIE A BB T2 3 V' — 7 ORERIITE L
SR L 1
WIS, T A, T ARE, BEME A, BEEB, BEHEO® k&Uﬁﬂ@ﬁE&ﬁ(6)@ﬂ%
SlbZ T 5.
AT Al A \
AT AOVERE: FUES R~/ Y U B Y A, 10mxmoemmcﬁmbtWWuu
WA LT Fa A F U E R 0. 10 mg 27K 0. 20 nL I L7=# 30 u L RUNTF A~ 4 UHk
T 271 1.0 mg 2K 2.0 nL 2N L7230 pL 2T 5. 2020 plizox; FHEo
SMETIRET B L &, FARH UMBET ATV, ~NU Y, @i a Y Fa A F ool
MJL TW«&/MWiZTWkAAJ/w\m&ulouL ~NY bk N
A F EEOSHEEIX 1.5 L ETH B,

FTEREAXEBTERBERANIVY BN DLADRERBRDESD (8) . KDL 512K B,

PEESER (8) MMiEE b Fa A FUNilE AdH 20 mg 2 RIBEA B R FAER 3-RY AF LY
YT a S U N D A-d, OBRER N 2R [ OVlE TR (1—10000) 0. 60 mlL (1288 AT,
ZOWRIZDE, 3= b Y AF AU LTa AT MU D A-d, 2 IETEYTT & L CRIREAUIENE X~y
MREE (220 X0, T kR 400 Mz LLEORERE (1) & AIVT M 2ET 5 & &,
02,1820, 05 ppm \Z @A L2 > oA F UMD A7 ¥ F AR kT 52 7L R 70D, ~‘/
TFNEBDDLHEAIITCET Y LTRET D EE, 2OV T 5.
AR 2R
R 25°C
A= AT
TS RA M 32,768 ,
ALY SAERIE C DHO O 7 N F s 6.0 ppm
2L A 90
B B Lo A BIFER 20 B
I — A%y 4] '
BSEE : ~RY D NT R FAREDOT T h DI F D S/N A 1000 LA EE SN B[
A Ko #5883 (Line broadening factor = 0.2 Hz)
VAT AEAE :
AT AOMPERE ¢ A 20 mg B HRERIE ALY MVIEM 3- D AF A YT a A L -
U 0 b-d, OBRERING A7 S AlE A EKEE (1-10000) 0.40 mL (22 L72iKic, w@aie
b=z Na A F Mg 0. 10 mg R IEE A FALER 3-FY AF Ay LT

AT NI U A-d, ORI ALY [ VRIEHEAREBKR (1-10000) 1.0 ml (Z#H LI

0.20 nL ZMZ 5. ZOWIZHE, LHROFHTHRIETZE X, §2.0420.02 ppmiz~SU LD
NTeFNRIZRETH T, KO8 2. 18%0.05 ppm IS L2y Fua A F U Mlko A
TEFARIIRNTE ST ERERDS.




F1EXEARRBTERGERNIVY BN D ADRKFERBRIZ. XDFEEMZ S,

FIESER (9) ERWE AM2.0mg ZK0.1nLiZENA LK 20 uL #ERIZEY, RO TRKEY
U 7T 7 40— 20D ICRVRREITO L&, ~Y DY —IUBIZE— 7 28y,
el :
FRHEs - ALY EER (UENE : 202 nm) ,
HTAANE2.0m BXT5amDATULVREIZI0 undEEra<w 57 4 —BIzF L
T ) FNEERBE L ARESTFERTCATS.
H1T KRB : 35°CHHED— IR
BEEA: VB TAKFETF DY U AT 0.4 g 27K 1000 L iZEN L, HH7EY UEE(Q1—10) %
JNZC pH3. 0 IZFA%T 5.
BB : U UBETKFET b Y A TKAM 0.4 g ROSBIEHEEE ) F 7 5 106.4 g %7K 1000 nL i<
WL, izl i (1—10) 22T pH3. 0 IC sk 5.
B OEN : BIE A ROBEIE B OIRELE RO X 528X TIREARKMET 5.

FEA% ORI B A B oA B

43 (vol%) “(vol%)
0~3 90 10
3~15 90 — 0 10 — 100

Fild M55 0.2 ml
WEFEI - WO B — 7 D% S~ Y ORFFIFR D 2 1% s

AT LG , :
RRIBOHES - BMESSRIR A~ R Y 2F b U o AEEHES 10 mg 27K 0. 40 mL T L TARY v K

VU LEEREIE & 9 5. BN L = o e o SRR eSS 0. 10 mg %7K 0. 20 mL A L,
IR L= Ra A F UM AR L5, ~RU o U 7 AL 60 4L, EEME =
YRaAFUMEAEEAR 3 L ROUK 12 pL #IRFLI# 20 pLico&, LiRofi:Cilk e
THEE, WMoy Fod F U oe—27 % 8bh 5.

S RT DOVERE - ~%Y J b Y D AR 120 0 LICIEEIEM L 2 L Ra A o RS e 30
pLZiRRL, A7 MEAPERBMERET 5. 0@k 20 pLicox, iR T 5
L&, ~NY v, R b2 RaA FUMBEONEICIAT L, #ON0HEIX L5 ETHhs.

VAT AOWHEY: . AT 2 AR 20 nLIZ0&, LK THRRE 6 0 3L
&, R LI Fa A FURREO ©— 2 RO AER 13 2.0 %L F Th 5.




9.01 IRER

%+£&EH$¥E’)5‘E¥W &#ﬁﬁg o7 gﬁgﬂn@ﬁ? (1) @fﬁﬁfyﬂfﬂ/ﬁﬂ’f;/ﬁ&gﬁnn
#F, KDL IZHHB.

BHEBIETY RO FURRBIEES W%ﬁ%,MEﬁ%
F+EHEOXEEHERG—MSBE 9. 0 FERZDF (1) OHFIC, XDEEME B,
BESRBAANRY UF FYSLIEER  MERR, WERR '

b

9.41

!

FTEXEALXEES —RABREDE 9. 41 HE - HABDEIZ, RDEEMA S,

TE/REBERFEHFERR T LEFEBRTT L 280 mglZA X ) —)L 600 uL M, & 50°CIz
MR L CHEM L, FEBE 170 uL KUORS - U CUbR 145 uL M2 5.

BIERB) FoL LiClo, BOOREGRE UM EORKTH S
Gl ol k. ERRE AR 0.2 g ZREEICRY, K30 L 2L, HTA (WTF AL
NT7T T 4 = IHEREEA A 2SR (M) 4925 nl 2R 1L mm, S 30 emD s~ TS5 T
—HIZHEAL, 1mol/L HiFEAAIE 200 mL % WA 1 53 BINC S~4 mL O i Tt S ¥ 7-1%, K&iL
MEHVBIZ A T LA L o PR R M Z T2 & Z IR R ORIZ R D £ THYE LT LT L7
- D) AN, 1N 3~4 mL OFERCHIHT A, IIZAKI 30 mL 3> 1 431 3~4 mL O C 5[]
TeD . BEABRIICA DR, 0.1 mol/LKEE{EF MY & N CHET 5 (5578 . T uEFe—1~
=K 3 ). AR T AR A 1TV, WiET S

0.1 mol/LKE{bF MU & A 1 mL =10.64 mg LiClO,
D-H5D bYSUIRBMIR CHNO, - HCD BEROWKTHS. B : K9 180°C Oy fiR).
WEYeHE (249 ()40 : 490 ~ +97° (1g, /&, 100ml, 100mn).
D-J Itz UIEEIE CHNO, - HCl B s tomETh 5

B8R L. R ARK0.4 g ZHEEICRY, KS0nL IZEEA L, MR (1—3) 5 ml
ZIMX, 0.1 mol/L AHEESRIE TIE S 5 (B ELE) .

0.1 mol/L i8R 1 ml = 21.56 mg CH,NO, - HC

BEBR L S L—KFN (Cl-igcoo)zca?fi;o [K8364, k]

TURBAUBBIATIV T HEUIT Z/MEET S V%, a7 7—PilibL, 7ira—1L4y
BHEIZ X DR LT A2 20 EAn—X 727 — MEBEKIKB 21T, bA U A—0 il (1>
200) IZiRLCYetrd B L &, M- FThHSD :
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[EERKEISF
EAT—RATET— ME:E6 cn X £&10 cm
BEE  BEER DL 7 A—KFn# 52. 85g ZAKICEAED L, 1000mL &3 5.
PRENEERT ;3 FERE (1. 0 mA/cm)

Y

RS -EY UK CHBN &/ 80%2L L. ﬁéiﬁ,/ﬁ A 30 mg %:%—%%&:%U 0.05 mol/L I 3
IR 40 mLIZIEMN L, DT (1—6) 10 mL #00%, 0.1 moL/L FTAMEET b Y T AETHET
BRI . T UK. RO FETERRAITWVEIET 5.

0.1 moL/L FAMEEFT MU VA1 mL= 1.549 mg CH,BN

D-To /Y3 ERIE  CHLNO, - HCl BEOWRTHD. BlS : 59 168°C (41 .

Bes (249 () -4.2~-3.2° (0.4 7, 20 nL, 100 mm).




