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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 usc these solutions as the sample solution and standard solution,
respectively, Perform the test with 20 2 L cach of the sample solution and standard solution as directed under
Liquid Chronmiography <2.01> according to the following conditions: the rctention 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 thec mobile

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

System 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 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 cach of the solutions of over-sulfated chondroitin sulfate and dermatan sulfate, and mix.
When the procedure is run with 20 L of the mixture under the above operating conditions, dermatan sulfate,
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 sulfate being not Icss 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
magnctic resonance spectroscopy (1 in 100600). Determine the spectrum of this so!ulion as dirccted under Nuclear
Magnetic Resonance Spectroscopy <2.2/> (‘H) in accordance with the following conditions. using sodium
3-trimethylsilylpropionate-d, for nuclear mignetic resonance spectroscopy as an intcrnal reference compound: it
cxhibits no signal corrcspouding to N-acetyl proton of over-sulfated chondroitin sulfate at 4 2.1540.02 ppm. or
the signal disappears when determining the spectrum of the sample solution as dirccted under 'H with
13C-decoupling.

Operation conditions-

Spectrometer: (1) FT-NMR, Not lcss 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 scconds

Dummy scan: 4

Number of scans: S/N ratio of the signal of N-acctyl 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-trimethylsilylpropionate-d; for nuclear magni:lic 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 Sodium Reference Standard for physicochemical test add 0.2 mL of the solution of Over-sulfated
Chondroitin Sulfate Reference Standard. When determining the spectrum of this solution under the abovc‘
conditions, it exhibits the signal of N-acctyl proton of heparin and the signal of N-accty! proton of over-sulfated

chondroitin sulfate at 6 2.04+0.02 ppm and & 2.15 30.02 ppm, respectively.

Add the fellowing 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 dirccted under Liquid Chromatography = 2.0/ according‘to the following

conditions: it exhibits no peaks afler the heparin peak.

Operating conditions-

Detcctor: An ultraviolet absorption photometer (wavelength: 202 nm).

Column: A stainless steel column 2.0 mm in inside diameter and 7.5 cm in length, packed with
djclhylaminoelhyl group bound to synthetic polymer for liquid chromatography (10 # m in panticle
diameter). ‘

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

Mobile phasc 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 mobilc phasc: Control the gradient by mixing the nmlﬁlc phascs A and B as dirccted

in the following table.
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Time after injection of Mobile phase 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 measurcment: 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 watcr. and usc this solution as the Heparin Sodium standard stock solution. Separately. dissolve 0.10
mg of Over-sulfatcd Chondroitin Sulfate Reference Standard in 0.20 mL of water, and use this solution as the
over-sulfated chondroitin sulfate standard solution. To 60 u L of the Heparin Sodium standard stock solution add 3
it L of the over-sulfated chondroitin sulfate standard solution and 12 4 L of water, and mix. When the procedure is
mn with 20 2 L of the mixture under the above operaling conditions. it cxhibits a peak for over-sulfated
chondroitin sulfate.

System performance: To 120 i L of the Heparin Sodium standard stock solution add 30 i L of the over-sulfated
chondroitin sulfatc standard solution. mix and usc this solution as the solution for system suitability test. When the
procedurc is mn with 20z L of the solution for system suitability test under the above opcerating conditions,
heparin and over-sulfated chondroitin sulfate arc 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 ¢ L of the solution for systcm 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%.

Purity (7) Galactosamine- Dissolve 2.4 mg of Heparin Sodium in 1.0 mL of water and hydrochloric acid (7 : 5) .
and usc this solution as the Heparin Sodium stock solution. Dissolve 8.0 mg of D-glucosamine hydrochloride in
watcr and hydrechloric 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-glucosaming add 1
volume of the solution of D-galactosamine, and use this solution as the standard stock solution. Transfer 500 4 L
each of the Heparin Sodium stock solution and the standard stock solution to a glass-stoppered test tube. stopper
lightiy, and heat at 100°C for 6 hours. Afier cooling to room temperature, cvaporate 100 i L cach of the reaction
solutions to dryncss. Add 50 u L of methanol to each of the residucs and cvaporatc to dryness at rcom temperature.

Dissolve cach of the residues in 10 i L of water, add 40 z L of aminobenzoate derivatization TS. and heat at 80°C
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for 1 hour. After cooling to room temperature, evaporate tlie reaction solutions to dryness. Add 200 1 L each of
water and ethyl acetate to each of the residues, shake vigorously, and then centrifuge. Afier remove the upper
layers, add 200 1 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 51 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 pholomel'er (excitation  wavelength: 305 am; emission
wavelength:360nm). |
Column: A stainless slcci column 4.6 mm in insidc diamecter and 15 cm in length, packed with
octadecylsilanized silica gel for liquid chromatography (3 s m in particle diameter).
Column temperature: A constant temperature of about 45°C.
Mobile phase: To 100 mL of water and trifluoroacctic acid (1000 : 1) add 100 mL of

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

1).

Flow ratc: 1.0 mL per minuic.

Time span of measurcment: About 50 minutcs after 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 usc this solution as thc mannosamine standard solution, Transfer 500 ;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. After cooling this solution to reom temperature. evaporate 100 1 L of the
reacﬁon solution to dryness. Add 50 u L of methanol to the residue and evaporatc to dryness al room temperature.
Dissolve the residue in 10 g L of waler, add 40 . L of the élhyl aminobcnxozilc derivatization TS, and heat at 80°C
for 1 hour. After cooling this solution to room tempcrature, evaporate the reaction solution to dryncss. Add200u L
each of water and cthyl acctate lo the residuc. shake vigorously. and then centrifuge. Afier remove the upper layer,
add 200 ;¢ L of ethyl acetate 1o the lower layer, shake vigorously, and then centrifuge. The lower layer is uscd as the
solution for system suitability test. When the procedure is run with 5 2 L of the solution for 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%. ‘ o

System performance: When the procedure is run with 3 ¢ L of the solution for system suitability test under the
above operating conditions, glucosamince, mannosamine and galactosamine arc cluted in this order with the
resolution cach between the peaks of glucosamine and mannosaminc and between the peaks of mannosamine and

galactosamine being not less than 1.5,
4



Syétem repeatability: When the test is repeated 6 times with 5 L of the solution for system suitabilily 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
ANRYANDIA

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

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,
respectively. Perform the test with 20 z L cach of the sample solution and standard solution as directed under
_Liquid Chromatography <2.01> according to the following conditions: the retention times for the major peak

from the samplc solution and the standard solution are identical.

Operating conditions-
Detector, column, column temperature, mebile phasc A, mobilc phasc B; flowing of the mobile

phase and flow rate: Proceed as dirccted 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 watcr. Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfatc Reference Standard in 0.20 mL of water.
Dissolve 1.0 mg of dermatan sulfatc in 2.0 mL of waler. To 90 41 L of the solution of Heparin Sodium Reference
Standard add 30 u L cach of the solutions of Over-sulfated Chondroitin Sulfate Reference Standard and dermatan
sulfate, and mix. When the pracedure is run with 20 2 L of the mixture under the above operating conditions.
dermatan sulfatc, heparin and over-sulfated chondroitin sulfate arc cluted 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) Ovcr—sull‘alcd‘Chondroilin Sulfate-Dissolve 20 mg of Heparin Calcium in 0.60 mL of a solution of
sodium 3-trimethylsilylpropionate-d, for nuclear magnctic resonance spectroscopy in heavy water for nuclear
magnelic resonance spectroscopy (1 in 10000), Determine the spectrum of this solution as directed under Nuclear
Magnetic Resonance Spectroscopy <2.2I> ('H) in accordance with the following conditions. using sodium
3-trimethylsilylpropionatc-d, for nuclcar magnetic resonance spectroscopy as an internal reference compound: it
exhibits no signal corresponding to N-acetyl proton of over-sulfated chondroitin sulfate at 6 2.18+0.05 ppm. or
the signal disappears when determining the spectrum of the sample solution as dirccted under 'H with

BC-decoupling.

Operating conditions-
Spectrometer: (1) FI-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 7

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

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

System suitability-

System 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 Chondrdilin Sulfatc Reference Standard
in 1.0 mL of a solution of sodium 3-trimethylsilylpropionate-d, for nuclcar 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-acctyl proton of heparin and the signal of

N-acety! proton of over-sulfated chondroitin sulfate at 6 2.04140.02 ppm and & 2.18+0.05 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 lo the following

conditions: it exhibits no pecaks after the heparin peak.

Operation conditions-

Dectector: An ultraviolet absorption photometer (wavelength: 202 nm).

Colunmn: A stainless steel column 2.0 mm in inside diameter and 7.5 cm in length, packed with
diethylaminocthyl group bound to synthetic polymer for liquid chromatography (10 2 m in particle
diamcier).

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

Mobile phase A: Dissolve 0.4 g of sodium dihydrogenphosphatc dihydrate in 10600 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 (I in10).

Flowing of thc 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 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 dclcclaliilily: Dissolve 10 mg of Heparin Sodium Reference Standard for physicochemical test
in 0.40 mL of water, and usc this solution as the Heparin Sedium standard steck solution. Separately. dissolve 0.10
mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water, and use this solution as the
over-sulfated chondroitin sulfate standard solution. Te 60 2 L 6f the Heparin Sodium 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
'n_ul with 20 ¢ L of the mixture under the above operating conditions, it exhibits an over-sulfated chondroitin sulfate
peak.

System performance: To 120y L of the Heparin Sodium standard stock solution add 30 ux 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 2 L of the solution for system suitability (st under the above operating
conditions. heparin and over-sulfated chondroitin sulfate arc 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 2 L of the solution for system suitability test
under the above opcerating conditions. the relative standard deviation of the peak arca of over-sulfated ;:hondroilin

sulfate is not morc than 2.0%.

9.01 Reference Standards

Change the foilowing 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 following:
Aminobenzoate derivatization TS Dissolve 280 mg of ethyi aminobenzoate in 600 ¢ L of methanol by heating

“at about 50°C, andadd 170 uL of acetic acid and 145 u L of borance-pyridine complex.

Lithium perchlorate LiClO, White, crystals or crystalline powder.

Content: not less than 98%. Assay - Accuriltcly weigh about 0.2 g of lithium perchlorate, dissolve in 30 mL of
waler. Transfer the solution to a chromatographic column, prepared by pouring abqul 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 (afier 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 rinéc water changes to
yellowish red when adding methyl orange TS to the cluatc), and flow at a flow rate of 3-+ mL per minute. Then,
wash the column with about 30 mL of water at a flow rate of 3-4 mL per minute 5 times. Combine the rinse water
and the cluate, and titratc <2.50> with 0.1 mol/L sodium hydroxidc VS (indicator: 3 drops of bromolhymol bluc

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 CeHi3NOs'HCl  Whie. powder. Mclting point; aboul 180°C (deccomposition).
Optical rotation <2.49> [(ex) 201 +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 - Accuraicly 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 titratc <2.50> with 0.1 mol/L silver nitratc VS

(potentiometric titration).
Each mL of 0.1 mol/L silver nitrate VS = 21.56 mg CsH,3NOsHCl
Calcium acetate monohydrate (CH;CO0).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 digestion with protease and fractionation by alcohol. When cellulose acctate
membrane clectrophoresis 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 ccllulosc acetate membrane electrophoresis -

Cellulose acetatc 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 We_igh 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 (I in 6), and titrate <2.50> with 0.1 mol/L
sedium thiosulfate VS  (indicator: starch TS). Perform a blank determination, and make any neccssary correction.

Each mL'ol' 0.1 mol/L sodium thiosulfate VS = 1.549 mg C;H;BN

D-Mannosamine hydrechloride C;Hy:;NOs"HCl  White, powder. Melting point: about 168°C (decomposition).
Optical rotation <2.49> (a) }': -4.2 - -3.2° (0.4 g, watcr, 20 mL, 100 mm).

10
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WY ME Y DTNV EFETILT B.

B15 KRIE : A5CHHED TR

12



BUAE : K/ P ZAA FRHEK (1000:1) 100mL 27 b=bUN 100 nL 22 3. DK
140 oL 27K/ b Y Z A o BEREHERE (1000 : 1) 860 ml iZh1Z 5.

PR #5510 nb

ERIERIE A% 50 430

AT LS

REOMEL : D-=> /¥ I HEREE 8.0 mg 2 K/HERERIE (7:5) 10 nl ICEEML, =2 /¥ 3y
FHERIR L 5. SRR/ < >/ 3 L A ERHREIRIRIE (100 : 1) 500 uL ZIERRBIFIZL Y,
FERLUTI00CT6 MMIT S, ZoilzRiREimol, 100 uL %Y, BEGRT 5. &
Bz AZ ) —n 50 Ll &z, BATHIELET . REBEK 10 pLiCBELL, TI K
BEMBHAERIE 0 oL 2R, 80CT L MHMATS. ZORELERETHRL, HWELRE
T 5. BRAMIZ, KRUERE=F L 200 pL 2%, LRV IRYE, SONHTS. LR
#EEL, TIRICHEBE—F/ 200 uL 2%, MLLIRDIRY, @OUNEEL, FRE2IAF A
AERBARIRE T35, Zoiks5 uLlliZoE, LEORMUTRBTHL X, ZradIror—
PHBNIATDIHNT 7 b I 0 E— 2 iDL, 0.7~2.0%THh 5.

YRT LD : VAT LB AERBMEE S L IZ0E, LEOFKITRBT L &, yrad
v, R Y IVRUGHZI M IVONICEL, Srad Ik oI v Ry )Y
IEHTI M I OGEIRENRENR LU ETHD.

VAT ADTBM: : AT MEAPERPIER S L izoX, LRROKRMTRRE 6 MY ET L X,

Inah I or—2ifiicd 547 7 MY IO E— 2 RO O HISHE ST 1. 0% FCTdh 5.
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ANRY AN L

B EUEOFRBIERBERAIY AN LDRRERBDTR (2)£(3)E L. (1)DXI=
KDL SIZME Bo

ERRBQ) ARRUHLERPA~Y LF MY AR | ng Fo%K | nl ol L, REHSIE
RO &+ 5. MEHARR OHEHATE 20 uL Fo% LY, ROKHTHkI v P57 1—
(20D Ik ORBEITD & &, REWSNR GRS OB £ Y- 2 ORI L.

RS :
Rtligs, A7 5, AT LR, BENAA, BB, BIMEOREIRY CikiTHERE (6) OM
St HT 5. '
Y RT Ll AYE

VAT LAOWRE BLERBB~NY F Y o ARG 1. 0 mg 27K 0. 60 nl IZAED L7=i{E90 u L,
MR by FoAd F U MBI 0. 10 mg 27K 0. 20 mL IZAD L7230 uL RUSF =¥ UH
M= A7/ 1.0 mg 2K 2.0 oL ITHA LIR30 pL #RMT 5. Z0ii20 pLizoE, LEo
HCHET A L E, FARY URBET AT N, ~RY v, @ity FaA F o difgEoliz
WML, FA~Y Uit AT A E~SRY v OBEENL 1.0 B, ~/%Y) > LRtk ko
A F L BEREOSHEIX 1.5 U LETHB.

FA1EREAEEGGTERGERANIVY AN DADFREARDIL (8) &, XDk S5/12%DE.

SURESRES (8) MWty Fa AL F Uil AW 20 mg 2 BEAUEL 2R MLl 3- Y AF LY
YNTaEA /T R Y O A-d, OBBES IS 222 oLl IR ik (1— 10000) 0. 60 ml. (2 & A
OO E, 3-FY AFALUATREA T Y D A-d, 2 NBIEHETT & L TEBEA I R~
MABER: (220 12Xy, e bR 100 Mz LA LR (D) Z T N 2illiEd 5 L X,
0 2. 18%0. 05 ppm {2 BRI > Fa A F UMD A7 B F AN ET D a B irvniy, &
THNEROLBEILCETF o7V LTHET H L&, O 7 Fnitiikd 5.
R 25°C
A=V A7
F— s A M 32,768
AT AVERH : DHO S V' Ze Ptz £6. 0 ppm
23 A fh . 90°
#BoERL VAR 2 20 B
HI—R¥ x4 .
BIREHL : ~%Y oD T EFAKOTT h DT S/NEEA 1000 B LB BN A1
A Ko B 5% (Line broadening [actor = 0.2 lz)
VAT LA
L RAT AOMERE AR 20 mg ZEBERUIEM AR MARER 3-RY AFA L UNTa A S B
U 0 h=d, OBRER IS A2 b ovillliE TR (1—10000) 0. 40 mL AZEE LTS, @i
fbay FaA F o MfEdih 0. 10 mg ZEBAIEBALS PAREMR 3-FY 2FA YL T o
AU Y D A-d, ORI A S [ AJE R TOKEERE (1—10000) 1.0 mL (ZAH L7z
0.20 mL #MR 5. ZOWITDE, LEORMHETHRMAESTHEE, §2.01£0.02 ppm{Z~3) D
NFTEFAMEICHET DI, RU62. 180,05 ppm IC@WiES L2 KA F Uit W«

TRFARKIIBKT I I Z2EDS.
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Bt EXEAEXREBEERRERNANINY AN DLADFRERRIZ, XDBEEWMZ S,

PERESER () FHAMHE AM2.0mg K01 nL 2B LK 20 pL 2IEREIZE ¥, RO Tk
e hIT74— 2.0D) TEVRRETIEE, ~S) DI LURITE—2 2RDARV.
KRt
BRHER - SRAAVRYENCHEEH (MEME : 202 nm)
BT A NE 20m,Eé?Sm@ZT/VX%Lwum@&ﬁ&uvby774—m/1?w
T/ FNEERFERLIERBOFERTATS.
© AT AR 35°CHED— EiRE
BUHEA: DV RETKFET MY T AR 0.4 g %K 1000 nL i L, WHY LEEA—10) %
% T pl3. 0 iz i+ 5.
BUEB : )/@_*&fb)vA_mmMO4g&Uﬂm#ﬁJ%wAum4g%M1MOML_
WL, D) Ui0—10) 2 MA T pl3. 0 IziflE+ 5.
BIHAOREIE : B A L OB B DRALE 2RO X S ICE 2 TlEREHET 3.

EAHOWN]  BIhHI A BmMB -

(43) " (vol%) (vol%)
C0~3 90 10
3~15 90 — 0 10 — 100

Pk : fiF53 0.2 ml
MEREIN : D E— 2 DH A HAY L OIRFIFRIO 2 15O
VAT LEEPE

BB OMEEE - BT RBHARY F R U 7 APER 10 mg %7K 0. 40 mL IZIEHALTARY 5 b
Yo R E 5. DI IBMAE (L2 > Fa 4 F s 0. 10 mg %7K 0. 20 mL IZ7A L,
R L oA F U MREERATRIER & 55, ~Y F MY & ARSI 60 p L, BFEME=
e FoRREEEMSIE 3 p L RUK 12 L 2R Ui 20 pLizoE, LROSRMETHRA
JHEE, BE oy FofF Lo —2 2805,

YRAT ADOYERE 1 ~RY ) R Y D ARG 120 4 L ISR L2 > Ka A T M HEE I 30
pLZiEML, Y27 AEAMERBEIEE TS, Zoik20 pLizHo%x, FROFRMYTHRIES S
&, ~NY L, B LaY Fod T misolicmiL, EoyiEiz 1.5 B ETHhD.

vx7Awﬁmﬁ:inAmﬁ%a%mm&mpLhog LR TRS % 6 My k4L
%, MEifE b=y Fad F oo e — 2 RO R i 5 1L z 0 %LLFTHD
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9.01 RS

FEHEREEFRBHERZ—RSBRE 9. 01 FREDE (1) DEBRBIET > FOA F 2 HBEES
F. KDL 51=H8H3.

BRI FO/F O RBEES MERR, MERR
F1TEHRERFREGTERG— AL, 01 $TERZDFE. (1) DHF(Z, XDEFWME B,
BIERBRBRAAN/Y UF FUOLEER MRS, HIERR

9. 41 BAZ - A&

FEXREAEXERBT—RABREDE 9. 41 HFE - HBEDEIZ, XDFFWZ B,

I/ RBEBRUKERTE 7 I/ LRB/BET L 280 ngiZA ¥/ —N 600 L &M%, §950CIz

MR LTEML, BERE170 pL RUGRT -V UK 145 pl M2 5.

BIEREY FoL LICI0, HGOMSUTHESEOHETHS.

Pk 98%LA L. dEhkik AN 0.2 g ZREEICHY, K 30 nl 2L, HTA (WF AV

N 7T T 4 — RIREYEA A 2B (B 25 ml ZINEA 11 mm, $HE 30 emd v~ T
A4 —HIZHEAL, 1mol/L HIFERHY 200 mL Z M A 1 53 HNS 3~4 mL, OWfi i ColiIB S 7=9%, A#iHL,
MHBIZ A TFAA VL DREEMZIZE OB WHORITR D ETERYBELERLTHRLEL
D) (ZAN, 1 57BHCS 3~4 nl OFRTHIE T 5. WITKH 30 ml 9> 15)!-’:) 3~4 mL HOHJE-C 5 ]
. TR EFLIEIZ &, 0.1 mol/LKREHES B Y o ATl 5 GE5RE : YoeFe—1T
AR 3 ). Rk JiiECERR LTV, T 5.

0.1 mol/L KBS kY 7 A 1 ml =10.64 mg LiCIO,
D-HSU bY I UIEBIE CH.NO, - HICI FAEOBETH S, Wl - £ 180°C (4%,
BeXrE (249 ()9 : +90 ~ 497 (1g, /A, 100ml., 100mm).
D-JIay 3 UIEEME Cl,NO; - HCl HAOHRGXITHSGEORETHS.

Sk ossl k. Ehkik ARG 0.4 g REIZIY, K50mLiCEEAL, MHT-MEE (1-3) 5l
ZMZ, 0.1 mol/L FREERI TliE 2 GEALZEREE) .

0.1 moL/L fiif&#R 1 ml = 21.56 mg Cyll,,NO, « HC]

MEAIL D L—KHY  (CH,C00).Ca - IO [K8364, $#k]

FILTE UHBIATIL 75&2@7&&%&7»ﬁumm%,7u?7~€mmb,7»=~»ﬁ
MHEIZ L ORI L 228 Ao —X7E5— FMREAKDAZITV, bAoA P TA—0 il (1—
200) IZRL T HEE, B - FTHS.
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BB bk Bhid
BAB—RTFETF— R ME: 6 cm X BX 10 em
BONE : BERE AL S U A —kFnd 52. 858 ZKICHEA L, 10000l &4 5.

VkIhEER : 3 RERS (1. 0 mA/cm)

RI-EYDSUEBIK CHBN aftso%lll. ERE &8 30 mg ZHEIZHY, 0.05 mol/L I v
VIR 40 mLTEEA L, MDTZHiFE (1—6) 10 mL /0%, 0.1 moL/L FAWEET b Y AR THETS

(HERE  Fo7 U RiK) . FROFECERREITFOHEST 2.

0.1 moL/L FARiMF b Y T A1 mL= 1.549 mg CH,BN
DT/ GIUERIE CHNO - IICL BEOHKRTHS. HA : £ 168C (5082).

BEXIE (249 ()P :-4.2~-3.2° (0.4 &, 20ml, 100 mm).
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