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Heparin Sodium
AR F R4

Add the following next to Description:

Identification Dissolve 1 mg each of Heparin Sodium and Hcparin Sodium Reference Standard for
physicochemical test in 1 mL of waler, and use ihese solutions as the sample solution and standard solution,
respectively, Perform the dest with 20 i L cach of the samplc solution and standard solution as directed under
Liquid Chromatography <2.01> according to the following conditions: (he retention times for the major peak

from the sample solution and the standard solution arc identical.

Operating conditions-
Decleclor. column, column (emperature, mobile phase A, mobilc phasc B. flowing of the mobile

phasc and fow rate: Proceed as direcied under the operating conditions in Purity (6),

Svstem suitability-

| System performance: Dissohve |.0 mg of Heparin Sodium Reference Standard for physicochemical test in 0.60
mL of waler. Dissolve 0.10 mg of Over-sulfatcd Chondroitin Sulfatc Reference Standard in .20 mL of water.
Dissolve 1.0 mg of dermatan sulfate in 2.0 mL of watcr. To 90 1 L of the solution of Heparin Sodium Reference
Standard add 30 ;L cach of (he solutions of over-sulfaled chondroitin sulfate and dermatan sutfate, and mix,
When the precedure is un with 204 L of the mixture under the above operating conditions. dermatan sulfalc.
heparin and over-sulfated chondroitin sulfate arc cluted in this order with the resolution between the peaks of
dermatan sulfate and heparin being not less than 1.0 and that between the peaks of heparin and over-sulfated

chondroitin sulfale being not Iess 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-trimethylsilyipropionate-d; for nuclear magnetic resonance spectroscopy in heavy watcr for nuclear
magnetic resonance speciroscopy (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-trimethylsilylpropionale-d, for nuclear magnetic resonance spectroscopy as an internal reference compound: it
exhibits no signal corresponding to A-acetyl proton of over-sulfated chondroitin sulfate at 6 2.15+0.02 ppm. or
the signal disappcars when determining the spectrum of the sample solution as directed under 'H with
"C-decoupling,

Operation conditions-

Spectrometer: (1) FT-NMR, Not less than 400 MH7,



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

Dumumy scan: 4

Number of scans: $/N ratio of the signal of V-acely] proton of heparin is not fess than 1000

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

Svstent suitabiliny-

System performance: Dissolve 20 mg of Heparin Sodium Reference Standard (or physicochemical test in .40
mL of a solution of sodium 3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy
waler for nuclcar magnetic resonance spectroscopy {1 in HI000). Dissolve .10 mg of Over-sullated Chondroitin
Sulfate Refcrence Standard in 1.0 mL of a solution of sodium 3-trimethylsilylpropionate-d; for nuclear magnetic
resonance spectroscopy in heavy waler for nuclear magnetic resenance spectroscopy (1 in 10000). To the solution
of Heparin Sodium Reference Standard for physicochemical test add .2 mL of the solution of Over-sulfated
Chondroitin  Sulfatc 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 A-acelyl proton of over-sulfated

chondroitin sulfaic at 6 2.04£0.02 ppm and § 2.15 +3.02 ppm. respectinely.

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 x L of this solution as dirccted under Liquid Chromatography - 2.0/ - according to the following

conditions: il exhibits no peaks after the heparin peak.

Operating conditions-

Detector: An ultraviolet absorption photometer (wavelength: 202 nmy).

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

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

Mobile phase A: Dissolve 0.4 g of sedium 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 dihydratc 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 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 phasc B

sample {min) (vol%) (vol%a)
0-3 90 ' 10
31-15 9 —0 10— 100

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

the sobvent peak.

Svstem 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. dissohve 0.10
mg of Over-sulfaicd Chondroitin Sulfate Reference Standard in 0.20 mL of water, and usc this solution as the
over-sulfated chondroitin sulfate standard solution. To 60 ;¢ L of the Heparin Sedium standard stock solution add 3
‘1 L of the over-sulfated chondroitin sulfate standard solution and 12 ; L of water, and mix. When the procedure is
run with 20 4 L of the mixture under the above operating conditions. it exhibits a peak for over-sulfated
chondroitin sulfate,

System performance: To 120 1 L of the Heparin Sodium standard stock solution add 30 1 L of the over-sulfated
chondroitin sulfate standard solution, mix and use this solution as the solution for system snitability test. When (he
proccdure is run with 20 o L of the solution for system suitability test under the above operating conditions,
heparin and over-sulfated chondroitin sulfate are cluted in (lus order with the resolution between these peaks being
not less than 1.5.

Svsiem repeatability: When the test is repeated 6 times with 2( . L of the solution for system suitability 1est
under the above opcerating conditions, the relative slzmd;ird deviation of the pcak area of over-sulfated chondroitin

sulfate is not morc than 2.0%.

Purity (7) Galactosamine- Dissolve 2.4 mg of Heparin Sodium in 1.0 mL of water and hydrochloric acid (7 : 5) .
and use (his solution as the Heparin Sodium stock solution. Dissolve 8.0 mg of D-glucosamine hydrochloride in
waler and hydrochloric acid (7 : 5) to make exactly 10 mL. Dissolve 8.0 mg of D-galactosamine hydrochleride 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 selution as the standard stock solution. Transfer 500 ;. L
cach of the Heparin Sodium stock solution and the standard stock solution to a glass-sioppered test tube. stopper
tightly, and heat at 100°C for 6 hours. Afier cooling to roem temperature, evaporate 100 u L cach of the reaction
solutions to dryness. Add 30 1 L of methanol (o cach of the residues and cvaporate (o dryness at room temperature.

Dissolve each of the residues in 10 i1 L of water, add 40 1 1. of aminobenyoale derivatization TS. and heat at 80°C
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for 1 hour. After cooling to room temperature, evaporate the reaction solutions to dryness. Add 200 L each of
water and ethyl acetate to each of the residues, shake vigorously, and then centrifuge. After remove the upper
layers, add 200 u 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 L each of the sample
solution and standard solution as directed under Liquid Chromatography <2.¢/> 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 sojution.

Operating conditions-
Deteclor: - A fluorcscence  phoiometer  (excitation  wavelength: 305 am;  emission
wavelengtli:360mm),
Column: A stainicss steel column 4.6 mm in inside diameter and 15 cm in length, packed with
ocladecylsilanized silica gel for liguid chromatography (3 ¢ m in particle diameter).
Column (empcerature: A constant temperature of about 45°C.
Mogbile phasc: To 100 mL of water and trifluoroacetic acid (1000 : 1) add 100 mL of

acctonitrile, Add 140 mL of the solution to 860 mL of water and trifluoroacetic acid (1000 ;
).

Flow ratc: 1,0 mb. per minuic.

Time span of measurement: About 50 minutes afier injected.

System suitability-

Test for required detectability: Dissolve 8.0 mg of D-mannosamine hydrochioride in 10 mL of water and
hydrochloric acid (7 : 5). and usc this solution as the mannosamine standard solution. Transfer 500 p L of the
standard stock solution and the mannosamine standard solution (100 : 1) to a glass-stoppered test tube, stopper
tightly, and heat at 100°C for 6 hours. Afier cooling this solution to reom temperature, cvaporate 100 1 L of the
reaction solution 1o drvness. Add 30 n L of methanel to the residue and evaporatc (o dryness at room temperature.
Dissolve the residuc in 10 1 L of water, add 40 ;2 L of the cthyl aminobenzoate derivatization TS, and heat at 80°C
for 1 hour. Aficr cooling this solution 10 room temperature, cvaporale the reaction solution to dryness. Add 200 2 L
cach of water and ethyl acetate 1o the residue. shake vigoreusly. and then centrifuge. Afler remove the upper layer,
add 200 i L of ethyl acetate to the lower layer, shake vigorously. and then centrifuge. The lower laver is used as the
solution for system suitability 1est. When the procedure is run with 5 ;¢ L of the solution for system suitability test
under the above operating conditions. the ratio of the peak area of galactosaming (o that of glucosamine is 0.7 -
2.0%.

System performance: When the procedore is run with 3 2 L of the solution for system suitability test under the
above operaling conditions. glucosamine, mannosamine and galactosamine are eluted in this order with the
resolution cach between the peaks of glicosamine and mannosamine and between the peaks of mannosamine and

galactosamine being not less than 1.5,



System repeatability: When the test is repeated 6 titnes with 5 x L of the sclution for system suifability 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
ANINY AN T L

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

Ideatification (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 (he sample solution and standard solution,
respectively. Perform the test with 20 o L each of the sample solution and standard solution as direcied 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 arc identical.

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

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

Svstem suitahility-

System performance: Dissolve 1.0 mg of Heparin Sedium Reference Standard for physicochemical test in 0.60
mL of water. Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfatc Reference Standard in 0.20 mL of water.
Dissolve 1.0 mg of dermatan sulfate in 2.0 mL of water. To 90 1 L of the sotution of Heparin Sodium Reference
Standard add 3¢ 1 L cach of the solutions of Over-sulfated Chondroitin Sulfate Reference Standard and dermatan
sulfate, and mix. When the procedure is nn with 20 ;s L of the mixturc under the above operating conditions.
dermatan sulfaic. heparin and over-sulfated chiondroitin sulfate arc cluted in this order with the resobution 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 sulfatc being not less than 1.5,

Change the Purity (8) to J;'ea(l.'

Purity (8) Over-sulfated Chondroitin Sulfaic-Dissolve 20 mg of Heparin Calcium in 0.60 mL of a solution of
sodium 3-rimethyisilylpropionate-d, for nuclcar magnetic resonance spectroscopy in heavy water for nuclear
magnelic resonance spectroscopy (! in 10000). Determine the spectrum of this solution as dirccied under Nuclear
Magnetic Resonance Spectroscopy <2.2/> ('H) in accordance with the following conditions. using sodium
3-tramcthylsilyipropionate-d, for nuclear magnetic resonance spectroscopy as an inlernal reference compound: it
exhibils no signal corresponding 1o V-acetyl proton of over-sulfated chondroitin sulfate at & 2.18+0.05 ppm. or
the signal disappcars when determining the spectrum of the sample solution as directed under 'H with

"C-decoupling.

Operating conditions-
Spectrometer: (1) FT-NMR, Not less than 460 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 fnction (Line broadening factor = 0.2 Hz)

System suitabifity-

System performance: Dissohve 20 mg of Heparin Calcium in 0.40 mL of a solution of sodium
3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy walter for nuclear magnetic
resonance spectroscopy {1 in 100061, Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfaic Reference Standard
in 1.0 mL of a solution of sodium 3-trimethylsilylpropionate-d, for nuclear magnetic resonance speciroscopy in
heavy water for nuclear magncetic 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-acelyl proton of heparin and the signal of

N-acetyl proton of over-sulfated chondroitin sulfate at ¢ 2.0440.02 ppm and 6 2.18+0.05 ppm. respectively.

Add the following next to Purity (8)
Purity (9) Related substances- Dissohve 2.0 mg of Heparin Caleium in 0.1 mL of water, and perform the test with
exactly 20 2 L of this solution as directed under Liquid Chromatography < 2.0/> according to the following

conditions: it exhibits no peaks afier the heparin peak.

Operation conditions-

Detector: An uliravielet absorption photometer (\\a\'é'lcngth: 202 nm).

Column: A stainless steel column 2.0 mm in inside diameter and 7.5 cm in length. packed with
dicthylaminocethyl group bound to synthetic polymer for liquid chromatography (10 4 m in particle
diameter).

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

Mobile phasc A: Dissolve (1.4 g of sodium dihydrogenphosphate dihyvdrate in 1000 mL of water and
adjust to a pH of 3.0 with diluted phosphoric acid (1 in 10),

Mobile phasc B: Dissolve (1.4 g of sodium dihydrogenphosphalte dihwdraic 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 inl0).

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

in the following table.



Time after injection of ~ Mobile phase A Mobile phasc 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 mecasurement: Aboul 2 times as long as the retention time of heparin, beginning afier

the solvent peak.

Svstem suitability-

Test for required detectability: Dissohve 10 g 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. Scparately. dissolve 0.10
mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water, and usc this solution as the
over-sulfated chondroitin sulfate standard solution. Te 60 2 L of the Heparin Sodium standard stock solution add 3
1 L of the over-sulfated chondroitin sulfate standard solution and 12 ¢ L of walter, and mix. When the procedure is
run with 20 1 L of the mixture under (he above operaling conditions, it exhibits an over-sulfated chondroitin sulfate
peak.

System performance: To 120 p L of the Heparin Sodium standard stock solwtion add 30 L of the
over-sulfated chondroitin sulfate standard solution. mix and use this selution 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 m 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 ;i L of the solution for sysiem suitability test
under the above operating 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: Edentification. Punity

Add the following:

Heparin Sodium Reference Standard for physicochemical test: Identification, Purity



9.41 Reagents, Test Solutions

Add the following:
Aminobenzoate derivatization TS Dissolve 280 mg of ethyl aminobenzoate in 600 ¢ L of methanol by heating

at about 50°C, and add 170 u L of acetic acid and 145 u L of borane-pyridine complex.

Lithium perchlorate LiCl10, White, crystals or crystalline powder.

Content: not less than 98%.  Assay - Accuralely weigh about 0.2 g of lithinm perchlorate, dissolve in 30 mL of
waler. Transfer the solution to a chromatographic column, prepared by pouring about 25 mL of strongly acidic
ton-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 hydrochioride TS and flowing at a flow rate
of 3-4 mL per minute, wash the chromatographic column with water until the color of (he rinse water changes to
vellowish red when adding methyl orange TS to the cloate), and flow at a flow rate of 3-4 mL per minwe. Then,
wash the column with about 30 mL of watcr at a flow raie of 3-4 mL per minme 5 times. Combine the rinse water
and the eluate, 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 correclion.
Each mL of 0.1 mol/L. sodium hydroxide VS = 10.64 mg LiCIO,

D-Galactosamine hydrochloride C.HyjsNOs'HCL - White. powder. Mclting point: about 130°C {dccomposition).
Optical rotation <2.49> [} 10 490 - +97° (1 g, water, 100 mL, 106 mm).

D-Glucosamine hydrochloride C.H,:NOs-HCl  White, crystals or crystalline powder.
Comtent: nol Iess 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 (I in 3) and titratc <2.50> with 0.1 mol/L silver nitrate VS

(potcnliometric titration).
Each mL of 0.1 mol/L silver nitrate VS = 21,56 mg C;H,:NO;-HCl
Calcium acetate monohydrate (CH;COO)-Ca-H-O [K8364, Special class]

Dermatan sulfate  Dermatan sulfate is mucopolysaccharide purified from the skin and small intestines of pigs by
alkaline extraction. followed by digestien with protcase and fractionation by alcohol. When cellulose acetate
membranc clectrophoresis of dermatan sulfate is performed and the membrane is siained in a tohadine blue O

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

Operation conditions of cellulose acetate membrane electrophoresis -

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

9



Mobile phase: Dissolve 52.85 g of calcium acetate monohydrate in water (o make 1000 mL.

Run time: 3 hours (1.0 mA/cm)

Borane-pyridine complex C:HzBN
Content: not less than 80%. Assay - Accurately weigh about 30 mg of borane-pyridine complex, dissolve in 40
mL of 0.05 mol/L iedine 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 blank determination, and make any necessary cortection.
Each mL of 0.1 mol/L sodium thiosulfate VS = 1.549 mg CH,BN

D-Mannosamine hydrochloride C.H,:NOs-HCl  White, powder. Melting point: about 168°C (decomposition).

Optical votation <2.49> [g) -1.2--3.2° (0.4 g, water, 20 mL, 100 mm).

.
D
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HILNEALGCm, BI 15 mDAT LA pnibkraw N5 T7 g —RA 0 557
U Ak U LB CAT S
J1 7 BRI ASTCIT SRR
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BENFE - K MY ZAAOBHEER (1000:1) 00l iZ 7 b= Y100 ml 2002 5. ~ O
140 mL &7k, ~ U 7 A o BERERIE (1000 : 1) 860 ml {2M0Z 5.

ME 85100

A Wi« 7 AR 50 4304

AT AEGHE

R OMEE D= 2 3 AEEEE 8.0 mg ZoK/ERRRAY (7:5) 10 nL ICiEML, w0
R E T 5. HEIERE/ ~ o /W S BRI (100 0 1) 500 pl & 3E4dRiEin L v,
ERLTI00CT6MIENAT S, ZOWlEFERTTHRL, 100 ul Y, BEGRET A, /&
WMz AL =50 pl &M%, BRCBIEGEWNTH. BEMEKIO pLITE»L, TI%
DEREREMEAE A0 uL 2MA, 80CT 1BERIMAT S, Z ol &aRiRETHLL, BELH
ThH. BT, KERUERE=FA 200 pL F¥o% Mz, @UIEYIRY, @O0ET 5. kg
ek L, FRICEERET /L 200 pL #0002, WL <Y RY, mOSREL, T2 X7 A
OHERER AT 3D, Z0iki s pLiZoE, FEOFEHTHRET S EE, FratI s or—
RN T AT 7 SO E— 7 nRiOHIE, 0. 7~2. 0% Th D,

AT ANONERE AT LEETERBNEE Sy LI 0E, LRORNETCHERT LA, a2y 3
Y, RN IRGHS T ML COIUZEIRL, Faad ik I N s
IVEHATY P I OGN ERER LI ETH D,

AT AOHERPE - AT 2OEGVERBIHEIE 5 Lo, LRO RN CHREEE 6 iy KL X

ZIY I D= ERUT AT T 7 M O Z RO LD R L A 0% T O D
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AN ALY L

FA - BEHIFARREESEREGEEANY AN DLDEBEEABDIFE D (2)F(3)E L. (1)DH/IZ
DL TIZHZ B,
EEAR (2 ASEERUHHEZRABA A~ Y o b Y ARSI mg 2% K I ol 12BN L, REHSHK
MUHEHEEE & 5. RENARR UEHERTE 20 pL £ 2% &Y, ROFRHTHEEkIa< 757 4 —
(200 WCEYiASEITH & &, HmEROREEIE LS 2 — 7 ORI S L.
[ U
FRias, B 7 A, AT ARIE, B A BOMB, MOHBOLER O TS (6) o5k
S aHE4 5.
D SN Fh
AT LOPER PR~ o MU g AEHER 1 Omg /K 0. 60 mEAZIEA L2iE Y0 u L,
R Fa a-/mﬁ*hrf:. WAL 0010 mg A K 0020 ml 42T L77iE 30 u L B IRF v &2 20
MR AT 10 myg 2K 2.0 m A2 Lo 30 pL 2D, 2o 20 pLizoE, kido
R THRRETA L&, T M R AT, A% Y R = v RO A F DT
WRINL, F e ¥ il 2 L) OSEEETT 10 BLL, ot L LR b T K
A F o WREOSYEE L L s LA TH B

FTEXRERBLEBEERGERTANANY I DLDEHEABEDE L (B)F. KDL S/1ZHDE.

SRS @) BMEs Lo R o F UM AR 20 mg ZREEUIS R A2 FAE-H 3-F U AF L
Ui e A REE b U 7 Loed, OREE L HG 222 ol HDTARER R (1-10000) 0. 60 ml, |2 i3
TOHEII0E, 3= N U AFA LAY A S B R Y Ad, AN IEEE T & L RERR A i R 2
MABSER: (220 IZk Y, T b BB 400 ME LA Lo (1) 2 T T @S box,
6 2. 180,05 ppm I ZHiRE (LT Fu A F L @iREO VT R FAIH T S S L Al A0, v
SENERODI L & FH 7Y S LTIES % L &, 202 7 F ikt 5.
FAL e
Mg - 25C
Ao AT
T—= A e M 32, 768
A fl/T IHJ DHO &) S 27 - o 2 U2 26,0 ppm
S8 CA R .
) wa AL LRI ;20 B
HI—AF A A
HITEE - ~ U D =72 FAROTa b 7o S/N IR 1000 L EG SR AR
7oA L ot IR EL (Line broadening factor = 0.2 liz)
VAT B
AT LOPEHE AN 20 mg ARG A NAMER] - R Y AL YT e A U RES
U o bmd, ORERES AR R <2 oL NE ARG (1—=10000) 0,40 mL {Ziad U ddls, B Ne
f= o Nur o F L BREERE AL SN 0. 10 mg & REREAUILG A~y P AJIGEI 3-F Y AT T o
AL R U U L-d, OB A2 koL B EAKEEEE (1—10000) 1.0 ml (Z@H L7Ci
0.20 mL ZMZ 5. ZOWNIoE, LEOFRMETHRIFTSLEE, §2.0420.02 ppniZ ) o
TR HET A e, TR 82 1820.05 ppm FOREE (2 oA o Bl W
TEFAIRIMET B TSk B,
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FTEXREAL R ERGEFZA VY AN TLDEELABRIC, XDFEMZ S,

HERBRO) ERPE AS20mgEK0 I nliEMNL-E20 uLE2ERICEY, KOS CiliEs
BYRTTT7 4 (20D WX DRBEITHEE, ~N) D2 LBEIIE -2 2BV
A Sk
WRLL s - SEARYEN R (MR 202 nm)
BEL RNE2LOm BEX7.5mBDAFL LA pnhifikro~w N7 7 —BmF0
T/ ZFALEEFELIERESFERTATS.
M7 LRIE ¢ 3 CHHED —Eimr
BB A : VKT U T AT 0.4 g 2K 1000 mL ISEMN L, WY UEE(1—10) %
Mz T pH3. 0T a5
FAFE B V) o BEKET N Y T ATKIN 0.4 ¢ RUSEBIAREY 7 20 106.4 g %7K 1000 nL IZ
Wi, #Hi) R (1—=10) 22 T pll3. 012N+ 5.
BAFIOXuE - B A A UBEN B DIREHE2 00 L& 5124 2 Tl E QRIS 5

1 A DR B A BB

(47} (vol%) (val%)
0~3 90 16
3~15 0 — 0 1¢ — 100

weht s By 0.2 Al
MEFE - RO B DDy B~ O RFIN O 2 o R
AT LEE

PO - BB~ S0 ok b ) D AREHETR 10 mg &K 0010 ml (23 LTty ok bk
U o ARG & - 5 NNTE ik o o R o A R RS HEL 0. 10 mg 4K 0. 20 mL {ZiR /L,
WL T K a A F iR e & B .~ L B U AFEHERT G 60 o L, AR (L o
RO F RS 3 p LUK 12 p LM L2 20 p L2 &, |Lilo S b T
THLE, By FuA T omMOE— 2 Bl 5.

ARG LOVERE » o~ I B Y g AFEHENE Y 120 4 LAIZEIERE L o L N o A R AR Y 30
uLZFHML, AT AEATEAMHImRET D, 2O 20 pLizox, v RffEei-os
L&~y RN 2 RuA F MO IRHIL, 2O 1L 5L ETH S,

AT WNOWIRYE AT AESYERSEIN A 20 p LIz &, LEORYI TR T 6 Y s L
&, MWL P oS T oMEEOE — 7 R OF R AT 2.0 SLL T TH L.

15



9.01 %5

FBTANEBLEBLERER —MABZE I 01 FEZDFE (1) DFEBGEILT > FOA F FREHEES
F, AXDLIIZHKDB,

BIRBALT > KO F URBEER MERY, WK
F+EREHFFBHELG MRS 01 FEZOF (1) OFIZ. XDEEWZ B,
BACHRBAN/ Y UF FUDLBRR MRS, WILHR

9. 41 AE - Hik

EBSBEXREREARS T —MABEEDE 9. 41 FAE-ARDOEIZ, XDFFEML S,
FEI/EEEMEBERELAT 71 /LA FRECF L 280 mg i AKX =600 p L HAZ, 50T
MR U CEm L, MRBELT0 nLAURT - U8R 115 pl 225

WBIEFRRY FoL LiClo, FEORE ULWEOB A TH D,

Ghrogall k. EREEE AHY 0.2 ¢ AREPEICKY, K30 L ITEMSL, BTA (BT A O
NG T JERENEA A XA MBS (R R 25 ml ANEEI Il mm, 330 emd Y aw kTS
L —FIZTEAN L, 1mol/L BEEEAHE 200 ml. & M2 1 2310 3~4 ml Ol Bt Tl S8, KEFHL
PURIEIZ AT LA L DR Mz P2 ST ORI H E T R Lk LT LT
@) AR, T NZ 3~4 nl OWERTHINT AL BT KR 30 ml o 1 A3 3~ ml OENEC 5 i)
Ve, WA INEAIGE, 001 mol/L KEEEF R U Y ATl 5 G5 r8 . JarFe—L7
Ne—3Rih 3 Y. WG JiiE T AR A T Ty, £ %,

0.1 mol/L KE{EF R Y A4 1 ml =10.64 mg LiCl0O,
D-ASo b3 EREE CHNO, - NG FIAOBIKETH A, @ - 5 180°C (5ri) .
BEeE (219 ()PP 490 ~ +97  (lg, A, 100ml., 100mm).
D-FILay = ABEEE  CH.NOL - HCL  BI{adO#Ss S UL R A TH 5.
ERO8%LL L. kR AR 0 g EIEITRY, KS0mL IZES L, S aif (1—3) 5 ml
A, 0.1 mol/L GFESRIZ CilE+ 5 BN SiER)
0.1 mol./L MMEER 1 ml = 21.56 mg CJM,,NO; « IIC
BEBE AL 9 A—KHI¥  (CILC00).Ca - ILO [K8364, #Fk)
TAIEVRBIATIV 7 5RLT 2/ 5ET 08 ) thilik, Zo77—EikL, 7aa—-1s

BHEIZ X W EBR L Aa48 YA —27 25— FETEKB ATV, Mo P70 (1—
200) IZEELTHEBEBTALE, W -0 N THD.
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FETE Rk Eh &t
EAO—ATEF— M 0E6 cm X EX 10 em
BEH  BrEE DL 0 A—KEN) 52, 85g FAKIZEEA L, 1000ml &3 5.
PkEhEERT - 3 BER (1. 0 mA/em)

R -EVDUEE CHBN SR8MIE E&RE AL 30 ng HIEIZRY, 0.05 mol/L 3 U#
I 40 mL (2 L, M BEEE (1—6) 10wl FM0%, 0.1 mol/L FAMEELF WU T A CilET A
(FBr¥ . T 7R, BHOFETERBRSITVHIET S,

0.1 moL/L FAFMEF RV 7 A1 mL= 1.549 mg CHBN
D~/ B3 S8 CHNO, - HCL BEOHBKRTHI. BT 8 168°C (k).

BENIE (229 [e)0: 4.2~-3.2° (0.4 g A, 20 ml, 100 mm).
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