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Heparin Sodium
ANIRYF R4

Add the following next to Deseription:

Identification Dissolve 1 mg each. of Heparin Sodium and Hcparin Sodium Reference Siandard for
physicochemical test in 1 mL of waler, and use these solutions as the sample solution and standard solution,
respectively. Perform the test with 20 ;L cach of the sample solution and standard solution as directed under
Liquid Chromatography <2.0/> according lo the following conditions: the relention times for {he major ‘pcak

from the sample solution and the standard solution arc identical.

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

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

Sysfem suitability-

System performance: Dissolve 1.0 mg of Heparin Sodium Reference Standard for physicochemical test in 0,60
mL of waler. Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water. )
Disgsolve 1.0 mg of dermatan sulfale in 2.0 mL of waier, To 90 u'L of the solution of Heparin Sodium Relerence
Standard add 30 p L cach of the solutions of over-sullated chondroitin sulfate and dermatan sulfate, and mix,
When the procedure is run with 20 ;¢ L of llyc mixture under the above operating conditions, dermatan sulfate,
heparin and over-sulfaied chondroitin sulfatc are 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

chondreitin sulfaic being nol less than 1.5,

Change the Purity (3) to read: ‘
Purity (5) Over-sulfated Chondroitin Sulfate-Disselve 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 resonance spectroscopy {1 in 10000}, Determine the spectrum of this solution as direcled under Nuclear
Magnetic Resonance Spectroscopy <2.27> (*H) in accordance with the following conditions. using sodium
3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy as an internal reference compound: i
exhibits no signal corresponding to N-acetyl proton of over-sulfated chondroitin sulfate at & 2.15+0.02 ppm. or
the signal disappears when dcicrmining the spectrum of the sample solution as directed under 'H with
"*C-decoupling.
Operation conditions-

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



Temperalure: 25°C

Spinning: O

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: §/N ratio of the signal of N-acctyl proton of heparin is not less (han 1000

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

Susten suitabilify-

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 magnetic resonance spectroscopy in heavy
waler for nuclear magnctic resonance spectroscopy (1 in 10000). Dissohve 0.10 mg of Over-sulfated Chondroitin
Sulfatc Reference Standard in 1.0 mL of a solution of sodium 3-trimethylsilylpropionate-d, for nuclear magnetic
resonance spectroscopy in heavy waler for nuclear magnetic resonance spectroscopy (1 in 10000). Te the solution
of Heparin Sodium Reference Standard for physicochemical iest add 0.2 mL of (he solution of Over-sulfated
Chondroitin  Sulfatce Rcfcrcncé Standard. When determining the spectrum of this solution under the above
conditions. it exhibits the signal of N-acetyl prolon of heparin and (he signal of N-acelyl 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 (3)
Purity (6) Related substances- Dissolve 2.0 mg of Heparin Sodinm in 0.1 mL of water, and perform the test with
exactly 20 L of this solution as directed under Liquid Chromatography - 2.0/ according to the [ollowing

conditions: it exhibits no peaks aficr the heparin peak.

Operating conditions-

Detector: An ultraviolet absorption photometer (waveleng(h: 202 nm).

Column: A stainless sicel column 2.0 mm in inside diameter and 7.5 cm in length. packed with
dicthylaminoethyl group bound to synthetic ﬁol_vnmr for liquid chromatography (]Qu m in parlicle
diameter), |

Column tcmperature: A constant icmperature of about 35°C.

Mobile phase A: Dissolve 0.4 g of sodium dihydrogenphosphate dilydrate in 1000 mL of water and
. adjust 10 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 inl0).

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

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 mecasurement: About 2 times as long as the retention time of heparin, beginning after

the solvent peak.

Systen suitability-

Test for required detectability: Dissolve 10 mg of Heparin Sodium Reference Standard for physicochemical test
in 0.40 mL ol water. and usc this solution as the Heparin Sodinm standard stock solution. Scparately. dissolve 0.10
mg ol Over-sulfated Chondroitin Sulfatc Reference Standard in 0.20 mL of water, and use this solution as the
over-sullated chondroitin sulfate standard solution. To 60 2 L of the Heparin Sodium standard stock soluiion add 3
1t Loof the over-sulfated chondroitin sulfate standard solution and 12 ;¢ L of \\’zll_c:r; 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 Sodimﬁ standard stock solution add 30 i« L of the over-sulfated
chondroitin sulfate standard solution. mix and usc this solution as the solution for system suitability tcst, When the
procedure is run with 20 4 L of the solution for system suitability fest under the above operating conditions.
heparin and over-sulfated chondroitin sulfate are eluted in (his order with the resolution belween these peaks being
not less than 1.5

System rci)culabilily: When the test is repeated 6 times with 20 1 L of the solution for sysiem suitability test
under the above opcraling conditions, the relative standard deviation of (he peak arca of over-sulfated chondroitin

sulfatc is not more than 2.0%.

Purity (7) Galactosaminc- Dissolve 2.4 mg of Heparin Sodium in 1.0 mL of water and hydrechloric acid (7 ; 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) 1o make cxacll_y'lO mL. Dissolve 8.0 mg of D-galaciosamine hydrochloridc‘ 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 i L
cach of the Heparin Sedium stock solution and the standard stock solution to a glass-stoppered test tube. stopper
tightly, and heat at’ 100°C for 6 hours. Afier cooling to room le:ﬁpcralurc, evaporate 100 L cach of the rcaction
solutions to dryness. Add 50 L of methanol to cach of the residucs and evaporatc to dryness at room femperature.

Dissolve cach of the residues in 10 4 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 the reaction solutions 1o 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 sclution and standard solution. Perform the test with 5 L each of the sample
solution and standard solution as dirccted under Liquid Chromatography <2.01> 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  pholometer  (excitation  wavelength: 305 nm;  emission
wavelengih:360nm),
Column: A stainless sleel column 4.6 m.m in inside diameter and 15 cm in length, packed with
octladecylsilanized silica gel {or liquid chromatography (3 12 m in particle diameter).
Column temperature: A conslant (cmperature of about 45°C.
Mobilc phase: To 100 mL of water and triflnoroacetic acid (1000 : 1) add 100 mi, of

acetonitrile, Add 140 mL of (he solution (o 860 mL of water and trifluoroacetic acid (1000 ;

1).

Flow rate; 1,0 mL per minute.

Time span of mcasurcment: Aboul 50 minutes after injecled.

System suitability- ‘
~ Test for required detectability: Dissolve 8.0 mg of D-manunosamine hydrochloride in 10 mL of water and
hydrochioric acid (7 : 5). and use this solution as the mannosamine standard solution. Transfer 300 pLolthe
standard stock solution and the mannosamine standard selution (100 : 1) 1o a glass-stoppered test ube, stopper
tightly, and heat at 100°C for 6 hours, Aficr cooling this solution to room temperature. cvaporaic 100 u L of the
- reaction solution to dryness. Add 50 L of methanol to the residuc and evaporate lo dryness at room lemperature,
Dissoive the residuc in 10 ¢ L of water, add 40 ¢ L of the cthyl aminobenzoate derivatizalion TS, and heat at 80°C
_for 1 hour. Afier cooling (his solulion lo room temperature, evaporale the reaction solution lo dryness, Add 200 ¢ L
cach of water and cthyl acctate (o the residuc. shake vigorously. and then centrifuge. Afier remove (he upper layer,
add 200 1 L of ethyl acctale to the lower layer. shake vigorously, and then centriluge. The lower layer is used as the
solution for system suitability tcst. 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 arca of galaclosaminc to that of glucosamine is 0.7 —
2.0%.
System performance: When the procedure is run with 5 2 L of the solution for system suitability (est under the
abovc operating conditions, glucosamine, mannosamine and galactosamine arc eluted in this order with the
resolution each between the peaks of glucosamine and mannosamine and belween the peaks of mannosamine and

galactosamine being not Icss 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
NINY AN L

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

Identification (2) Dissolve 1 mg each of Heparin Calcium and Heparin Sodium Reference Standard for
physicochemical test in 1 mi. of water, and use these solutions as the szlm}:;lc solution and slandard solution,
respectively. Perform the test with 20 p L each of the sample solution and standard solution as directed under
Liquid Chromatography <2.07> according to the following conditions: the retention times for the major peak

from the sample solution and the standard solution arc identical.

Operating conditions-
Detcctor, column, column temperature, mobile phase A, mobile phase 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
mk of waler. Dissolve 0.10 mg of Qver-sulfated Chondroilin Sulfate Reference Standard in 0.20 mL ol waicr.
Dissolve 1.0 mg of dermatan sulfate in 2.0 mL of water. To 90 1 L of the solution of Heparin Sodium Reference
Standard qdd 30 L cach of the solutions of Over-sulfaled Chondroitin Sulfate Reference Standard and dermatan
sullate, and mix. When ihc procedure is run with 20 ¢ L of (he 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 sulfaic and heparin being not less than 1.0 and that between the peaks of heparin and

over-sulfaled chondroitin sulfate being not less than 1.5.

Chuange 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-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy waler [or nuciecar
magnetic resonance spectroscopy (1 in 16000). Determine the spectrum of (his solution as directed under Nuclcar
leguclicchsonancc Spectroscopy <2.21> ('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-sulfaled chondroitin sulfate at 6 2.18:+0.03 ppm. or
the signal disappears when determining the spectrum of (he sample solution as dirccted under 'H with

C-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: 5/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 Calcium in. 040 mL of a solution of sedium
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-sulfatcd Chlondroilin 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 Sulfale Reference Standard. When determining the spectrum
of (his sclution under (he above conditions. it exhibits the signal of N-acetyl prolon of heparin and the signal of

N-acetyl proton of over-sulfated chondroifin sulfate at  2.0440.02 ppm and & 2.1820.05 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 ihe test with
exactly 20 L of this solution as directed under Liquid Chromatography < 2.0/> according Lo the following

condilions: it exhibits no peaks after the hieparin peak.

Operation conditions-

Detector: An ultravielet 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 (o synthetic ]Jolyn}cr for liquid chromatography (10 ;¢ m in particle
diameter). | -

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

Mobile phasc A: Dissolve 0.4 g ol sodium dihydrogenphosphate dihiydrate in 1000 mL of water and
adjust to a pH of 3.0 with diluted phospheric acid (1 in 10).

Mobile phasc 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 inl10).

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 phase B

sample (min) {(vol%) (voi%)
0-3 920 10
3-15 " 90— 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 afier

ihe solvent peak.

Svstem suitability-

Test for required detectability: Dissolve 10 mg of Heparin Sodium Reference Standard for physicochemical (cst
in 0.40 mL of water, and use this solution as the Heparin Sodium standard stock sohution. Separately, 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 chondroilin sulfate standard sotution. 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 ;2 L of walter, and mix. When the .proccdurc is
run with 20 4 L of the mixture undcer (he above operating conditions, it exhibils an over-sullated chondroitin sulfate -
peak.

System performance: To 120 ¢ L of the Heparin Sodium standard stock solution add 30 . L of the
over-sulfated chondroitin sulfate standard solution. mix and usc this sofution as the solution for system suitability
lest. When the procedure is run with 20 4 L of ihe solution for system suitability icst under the above opcrating
conditions. heparin and over-sulfated chondroitin sulfalc arc cluted in (his order with the resolution between these
peaks being not Icss than 1.5.

System repeatability: When the test is repeated 6 times with 20 1 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 nol 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 Sedium Reference Standard for physicochemical test: Identification, Purity



9.41 Reagents, Test Solutions

Addthe Sfollowing:
Aminobenzoate derivatization TS Dissolve 280 mg of ethyl aminobenzoate in 600 2 L of methanol by heating

at about 50°C, andadd 170 L of acetic acid and 145 1 L of borane-pyridine complex.

Lithium perchlorate LiClO, 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 chromzilographic columm, 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
diameticr and éboul 300 mm in height (afler 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
yellowish red when adding methyl orange TS to the clualce), and flow at a {low raie of 3-4 mL per minute. Then,
wash (he column with about 30 mL of water at a flow rate of 3-4 mL per minule 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'h_vdroxidc VS = 10.64 mg LiCl0O,

D-Galactosamine hydrochloride C:H;sNOs'HCI - While. powder. Melling point: about 180°C (decomposition).
Optical rotation <249> (@} 3: +90 - +97° (1 g, water, 100 mL, 100 mm).

D-Glucosamine hydrochloride C;H;sNOs-HCl  White, crystals or crysialline 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 titrale <2.50> with 0.1 mol/L silver nilrate VS

(potcntiometric titration).
Each mL of 0.1 mol/L silver nitratc VS = 21.56 mg CzH,3NOs-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 digestion with protcase and (ractionation by alcohol. When cellulose acctate
membrane clectrophoresis of dermatan sulfate is performed and the membrane is stained in 2 toluiding blue O

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

Opcration conditions of cellulose acetate membranc elecirophoresis -

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 to make 1000 mL.
Run time: 3 hours (1.0 mA/cm) '

Berane-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 blank determination, and make any nccessary correction.
Each mL of 0.1 mol/L sodivm thiosulfate VS = 1.549 mg C;HgBN

D-Mannosamine hydrochloride CgH,sNOs"HCl  While, powder. Melting point; about 168°C (decmnpoéilion).
Opfical rotation <2.49> (o) 1 4.2 - -3.2° (0.4 g, water, 20 mL, 100 mm).
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MEHCRT T A HZ 7 ML ror—2EEiolE, koo ooer— 2ok s a5
Z MFIroE—2imRiolkdl 0 KE A,
FLUi U

MRS aR - AUERRERT Uibl2a%dR « 305 nm, HEHEE ;360 nm)

AL R G BEIB on®DAT U LAEICS yndilikr o NS 7 4 {ld 2 45

W DAL D NI TAT B,

BT AR ARCERE T R
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BUHE : KB T o BEREERE (1000 1) 100 mLIZ7 ¥ h= kU100 nl 402 5. =0
140 mL 27K,/ b U 7 A4 uBERSER (1000.: 1) 860 L iZhlz. 5.

FiE : /4 1.0 nl

BRI GRS © A 50 431

T AT MEAE .
B OMEE  D-v 2 /¥ X IR 8.0 mg RAK/RERI (7:5) 10 L WEHL, <> /93
BRiftp e 3%, BHERIN/ < >/ L BHEEIRE (1002 1) 500 pL EIERRBEICE Y,

i LT 100°CT 6 MY 5. ZOMERRETHR0, 100 uL & &Y, WELETS. 54
WAL /=N 50 pL ZMA, FRTHEGCET . REHEK L0 pLicahr L, 73 4%
SAEMFAEMAEIIR 0 L ZIZ, S0CTLMMNMT S, ZOMERRETHRL, WEEE
T, MM, KRUBE=FA 200 oL oM, MLUIRYIRYE, EOOMT3. E
wEREL, TRBICHRET S 200 oL 2%, MLUIRYIEY, BEOO0HEL, TRA L2750
BURBNENR LT, ZOES pLIZ0%, FROSEHTHHRT AL X, FLah opr—
ZHRUIKHT AN Z 7 MY LD —2 MO HIE, 0.7~2. 0% T 5.

VAT AOE : AT MM AP S L 1o, EROKSTHBI D E X, Yrays
v, R /Y IVROCHTZ M IUOBICERIRL, Sy oI o n Dy )
A7 ML UOGEHEEENEN LS ETH S, '

VAT AOWBUL AT AEAMERBNEN S 2 LIZ0&, LEOLMCRRE 6 [Ty ET -,

fWJﬁiywﬁﬂﬁﬁmﬂﬂféﬁﬁﬁF#iV@E~7ﬁ%®%®ﬁﬂ%%ﬁﬁﬁ¢%ﬂ?f%b
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AIRY RS A

B EHEBERGTERZEENINY AN 2 LDREEABRDIED(2)£(3)EL. (1) a)jm
KDL FIZE B,

MR (2 FREUELFERBA~ Y F b U o AU | mg $50% K L ml loEEM L, SEAR
BUMRHSTE & 5. AR UBHERE 20 uL To% LY, KOKIETHEI v~ NS5 74—

(20D X oRBETO L g, BRBHIR I B OB HERS I B 1872 3 Ve 7 AR rEEE L.
PR Gef
Whas, A7 A, 2T MREE, BEWEA, BB, BIEORMR ORISR (6) oy
Gl 2 95,

AT AEAE
AT LOWEGE B LEERE A~ Y 3 N ) g ARLHER [ O mg a:)kO 60 L. WA L0 p L,
BIREE LT N A F o REEEAE 0. 10 mg 27K 0. 20 mL ITE A LIS 30 oL MOSF v & W5k

M:z%wLOmg%KZOmLhmmbtmsouL%&WTé.:wMzouLﬂoé,tﬁw
GHTIHET S & &, FA~F Ui AT, ~SY Y BRI 2 Y Ro A F ool
WL, TA=d ORI RT N LAY L OSHETEE 10 B, ~NU 2 e @=L Ko
A F A AREEDSEEER L s L ETH B,

FtEREALELLERERBEFAINNY 2B T LDEHEAG DN (8) . KDF S5 I1-HdB.

ﬁﬁ—ﬁﬁ(g) ]I'_]]ﬁm. fisfl= o oA 00 Il..ﬁi /f\:m 20 mg e {ETES kJU" L AT s /'I/n‘mll_” i3-FU AFAL
YNT A g WD 7 A-d, ORI 220 R /l’{l'JfJ_” l]—!/J\T(r(fA {(1—=10000) 0. 60 mb. oA
ZORIZOE, 3-b U AFAL YT AT Y U A-d, T SIS R b L CREAT A R A2
s A s (z 20 120, b dinsE B 400 an I am;.*f(l)frmu\-c N ERETS kX
8 2. 18%0. 05 ppm {ZIMERE L= o Fa o F U Rl A7 2 F A dbo e 73 479 R ST Y/ “/
'"}‘11/75:(1{3?5’)/ BB & F D oY M LCIET B E X, O i g T 5,
»ri 4o
TunL:_ ZSC
A=y AT
Fe B KA ML 32, 768
ALy bVHEE  DHO O3 L F s £6. 0 ppm
2L A4 290
0GR Lo AR LN ¢ 20 £
Y I—AX vy A -
BIEEEI .~ v AT 2 FAROT T D2 A0 S/N A 1000 B 65 5 [
A R T‘ﬁip{[f%((llne broadening factor = 0.2 llz)
AT AEAPE
AT AOPERE © A 20 mg B REBEE LN RS M VINGEETH 3- U A FaLis YNTFa A g b
U0 b-d, DRI A~ bVl AR (1—10000) 0. 40 mL( TEDsLIZiis, lmikss
=R R v g T/rhrw i 0. 10 mg & BRI A~y MWH*JM_H} hUAFAL) LT E
AT b DD Lh-d, OBBERINGA Ly P ANGEMITAREE (1—10000) 1.0 ml (CH#A Ui
0.20 nL ZMAD. ZOWHZ2E, EROFKMECHETDEX, §2.0450.02 ppm 2~ >
MT e F GRS D o, KU 21840, 05 ppm i@ LT > F oA F oo A
TRF ARG B I AT B '
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FEXEBERBGERRZEFANY 2B S ADRRERBRIC, KDBEEMZ B,

BHEESRER (0) EEwYy A 2.0mg &K 0.1 nL KD LI 20 pL 2TEREIZE Y, RO Tk s
B 74— Q20D WEVBRREITHLE, ~Y LD UBITE— 27 3TN,
B
FRINER  SEAMESEIERE GUEKE © 202 nm)
75 ANE20m BS7.0 nDAT VLA unfEr o~ NS 7 4 FH Um0
TR EZFNREEER LI ERBROFERTATS.
3] 7-’9\?1!&& 35 C'H‘JE@ ,EEYFBI
%MmA )/M_A#%P)vA KT 0. 4 g K 1000 ol iTEEAL, DY CEI-10) 3
@mwB:Uym:m%fbuwA:mm%u4gﬁwﬂm$MU%¢A1m4g%m1momk
AL, Wil URE(1—10) ZINZ T pH3. 0 {23l 5,
B D% @MWA&U@MMBWM m%&mio VIR & TR BE AR - &

EAZOWN BERA BIMEB

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

weht 4 0.2 al
W EPR . R =2 DD B~ ) L D{RE !ll #0215 DI
/Z‘Tl\l[‘f{}ﬂ,

o fifdd « BB R~ U 2 B U AREHES, 10 mg %9k 0. 40 mL {ZEE 2 LT~ R
U /l\{h'“"ﬂ [ty &5, Al iR o Fa o TR HE D 0. 10 mg 27K 0. 20 ml, WA L
MERAL = o R oA F R R 25 . ~o%) g R Y 7 AR 60 L, EEE L=
VFHJ?/MWWWMMSuLkUKI9HL&mWLtM2OuLLO$,_¢® ARG (E
THEE, MWE LT Fed F oo —2 &3 5,

VAT BOMEGE ¢ ~oSY S N D O ARREITIE 120 40 LISEAME = 2 R T RS S 30
nL&ilfnl, A7 LHEVGBINEIRE T D, SO 20 sz 2%, DORECEAT 5
&, ~Y v, R Rra T /1r‘d‘1"'())!lll"i._m L, ZONEHEIL L5 ETHh S,

AT J—\U) PFEBIME @ 2 A7 ARG PERMRINESIE 20 p LIz 2%, RO TRRE 6 75 @ i &
X, MRS by FeA F o —y AT O % ﬂif]/.:._Fi 2.0 %L TH D
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9.01 F# R

FfERFRAARES ERD ALY 01 EEZDE (1) @gﬁﬁ@fbﬂ/ﬁﬂ*f?/ﬁﬁﬁﬁﬂn
F. KDL FIZHHB,

WBEEILIY PO FUOBBISRES MR, M
B BEREAXKECHELZ— RS, 01 FEBDE (1) DF/-. XDE FWZ B,
B{E2LHEBRAANY - M) LEED fEiS ft*, ol S i

9.4

gll

?ﬂl:l:

&

FAfARERAXRERGF~RABREDE 9. 471 HE - FRDFIZ, KRDEEME B,
73/ REEHFRECRE 7 I LOFMTT A 280 ng 1S4 X ) — 600 1L EMZ, § 50CIK
MR LCHEMNL, BFEEL70 pLEOET Y S 145 oL 225,
BIERFRY F UL LICIo, LA ILR R OB KT 5
Eht O8BLA L. GEMIE AR 0.2 g ZEEICEY, K30 nLIZEASL, ITA (WF AL a-~
MDA A s R QT R 25 ml TR (L mm, &0 end Y av YT
—EAZEEA L, Tmol/L HUERHE 200 ml & MR 1 A3 HNS 3~ nl, OFEH T S8, KEiL,
BEHTEAZ A F A b 2 DR I T & 2 @D 7 A CHER Y 3 LR LCail L=,
D) [ZAR, 1 ERIT 3~4 ml OFRCCH T 5. WIZAKK 30 wl =2 1 431 3~4 nl ORET 5 [
WD . RIS EDE, 0.1 mol/L AL b U 7 WGl T 5 (R : v neFe—L
=3I 3 ) . R ik TR AT, TS

0.1 mol/LKE(LF R U Af% L mb =10.64 mg LiClO,
D-H59 Y3 BEIRE GHNO, - 0] BOBETH L. WL - 49 180°C (iR .
BEXRE (249 (@)3P: 400 ~ 497° (g, /K, 100mL, 100mm).
D~ L5 5 AEREE  CIILNO, IlLl FIEOFE O3 momkTh s

4t 98%LA . R AR 04 g Rz, K 50ml L.(?-‘rfﬁl_,. WD T-HEE (1—3) 5wl
FMZ, 0.1 moL/L FSEEERIE CIE A CGEAIER E B .
0.1 moL/L fiBER 1 ml. = 21.56 mg CyH,,NO, « HC]
KBt AL Sy L—KE0Y  (CH,C00).Ca » IO [K8364, #539%]
FATRUBBIZATIL 7&&2@f&m%%7wﬂ)mmﬁ,TD?T—f%WL,7»3~wﬁ
WHEZ L ORIMLIZ A2 2B, A — A7 7 — MEERKIEIT, ho ST —0 i (1— -
200) TR LTYEIDEE, W - FTHhHAH :
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NRATE S Pk Bh ARt
AT —RTET—MEIE6 cm X BE 10 cn
BB  BEEE UL T A—akFndy 52, 85g A AKICEM L, 1000mL &35,
PREDEFR) - 3 BERE (1. 0 mA/cm)

ﬂfi EYDUEE CHBN EHS0%LIL.  ERIE AR 30 mg BEEBIZRY, 0.05 mol/L I
PR 40 mL IZEEH L, TR HiEE (1—6) 10 nl #A0Z, 0.1 moL/L FATREF b U 7 A THIET 5
(BRI . F o7 U R . R0 FETERR LT EIET 3.

0.1 moL/L FAFMEF b U 7 A1 mL= 1.549 mg CH,BN
D-w/H = AERIE CHNO, - HC1 BEOHKRTHS. FbE : #9168°C (D).

BESepE (2 49 [a]?g‘?:—4. 9~-3.2° (0.4 g 7K, 20 mL, 100 mm).
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