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Heparin Sodium
ANIRYFPYSL

Add the following next fo Description:

Identification Dissolve 1 mg each. of Heparin Sodium and Hcparin 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 fest with 20 u L cach of the sample soluuon and standard soluuon 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 solmlon 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 {he operating conditions in Purity (6),

Systeni suitability-

Systein pcrfommncc Dissolve 1.0 mg of Heparin Soditm Reference Standard for physicochemical test in 0.60
mL of water. Dissolve 0,10 nig of Over-sulfated Chondmllm Sulfate Rcfelence Standard in 0 20 mL of water,
Dissolve 1.0.mg of dermatan sulfate in 2.0 mL of water. To 90 12 L of the solution of Heparin Sodlum Reference
‘Standard add 30 « L each of the solutions of over-sulfated chondroitin sulfaic and dermatan sulfate, and mix.
When the procedure is run with 20 u L of the mixture under lhe above operating conditions, dermatan sulfate,
heparin and ovet-sulfated chondroilin sulfate are eluted in this order with the resolution between the peaks of
dcmmtan sulfate 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 Purily (5) to read:
Purity (5) Over-sulfated Chondroitin Sulfate-Dissolve 20 mg of Heparin Sodium: in 0.60 miL of a solution of
sodiuvm‘3—u'imethylsil’ylpropionale-dg, for nuclear magnetic resonance spectroscopy in heavy water for nuclear
magtietic resonance spectmscopy (1 in 10000). Deterlllix}e the spectrum of this solution as directed under Nuclear
Magnetic Resonance Spectroscopy < 2.21> ('H) in accordance with the following conditibons, usifng sodinm
3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy as an internal reference compound: it~
exhibits no signal corréspouding to N-acetyl proton of over-sulfated chondroitin sulfate at 8 2.1540.02 ppin, 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 MHz



Temperature; 25°C

Spinning: Off

Number of data points: 32,768

Spectral range: Signal of DHO = 6.0 ppm

Flip angle: 90° k

Delay tinic: 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- » ,

Sygtelll peﬁormance: Disso]vcﬁ:,zo 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 hedvy
* water for nucleaf magnelic resonance spectroscopy (1 in 10000). Dissolve 0, 10 mg of Over-sulfated Chondroitin
Sulfate Rcfei'cllce Standard in 1.0 mL of 4 solufion of sodium 3-trimethylsilylpropionate-d, for fuclear magnetic
l'ésonangc spectroscopy in heavy water for nuclear imagnetic resonance spec(ros‘copy (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 Referénce 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-accvlykl proton of over-sulfated

chondroitin sulfate at 0 2.040.02 ppm and § 2.15 £0.02 ppm, respectively.

Add the following next to Purity (5) ’
Purity (6) Relafed substances- Dissolve 2.0 mg of Heparin Sodinm in 0.1 mL of water, and petforni the test with
exactly 20 g L of this solution as directed under Liquid Chromatography - 2.0/> according (o the following

conditions: it exhibits no peaks after the heparin peak.

Operating conditions-

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

Column: A stainless steel column 2,0 mm in inside diameter and 7.5 cm in length. packed with
diefhylaminoethyl group bound to synthetic polymer for liquid chromatography (10 z m in particle
diameter). '

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

Mobile pliase A: Dissolve 0.4 g of sodium dihydrogenphosphate dihydrate in 1000 mL of water and
Aadjust 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 10(614 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.
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Time after injection of Mobile phase A Mobile phase B

sample (min) (vol%) ‘ (vol%)
0-3 90 , 10
3-15 C90—0 16—100

Flow rate: 0.2 mL per minuié.
Time span. of measurement: About 2 times as long as the retention time of heparin, bcgmnmg affer

the solvent peak:

System suitabilify- ‘

Test for required detectability: Dissolve 10 mg of Hepan’n Sodium Reference Standard for physicochemical fest
in 0.40 mL of water. /aod use this solution as the Heparin Sodinm standard stock solution. Separately, dissolve 0.10

- mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of \ifatcx‘, and use this solution as the

over-sulfated chondroitin sulfalckslandard solution. To 60,1 L of the Heparin Sodium standard stock solution add 3
w L of the over-sulfated chondroitin sulfate standard solution and 12« L of water, and mix. Wlhien the procedure is
run with 20 L of the mixture, under the above operating conditions, it C\hlblls a peak for over-sulfated
chondroitin sulfate. ' ' B .

System performzmcc: To 120 u L of the Heparin Sodium standard stock solution add 30 u L of (he over-sulfated
chondroitin sulfate standard solﬁlion. mix: and use this solution as the solution for syslém suitability test. When the
procedure is run iviil1 20 p L of the solution for system. suitability fest under the above operating conditions.
heparin and over-sulfated chondroitin sulfate are eluted in this order with the resolution between these peaks being
nol less than 1.3, |

System relv)catabili‘ty: When the test is repeated 6 times with 20;1 L of the solution for system suitability test
under the above operating condluons the relative standard deviation of the peak area of over-sulfalcd chondroum

sulfatc is not more {than 2.0%.

Purity (7) Galactosamine- Dissolve 2.4 mg of Heparjn Sodium in 1.0 mL of water and hydrochloric acid (7 : 5) .
and ose this solution as. tlie Hepari'n Sodiunt stock sOlutioo. 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
walter and hydrochloric acid (7 : 5) to make exactly 10 niL. 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 L
each of the Heparin Sodium stock solution and the standard stock solution to a g,lass-sloppered lest lubc stopper
tightly, and heat at 100°C for 6 hours After cooling to room temperature, evaporate 10042 L each of the reaction
solutions to dxyness. Add 50 u L of methanol to each of the residues and cyaporate, to-dryness at room temperature.

Dissolve each of the residues in 10 u L of water, add 40 L of aminobenzoate derivatization TS, and h‘cat‘/al 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 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 vi gorously, and then centrifuge. These lowef
layers are used as the sample solution and standard solution. Perform the test with 5L each of the sample
solution and standard solution as directed under Liquid Chromatography <2.01 > according to ﬂle‘following
conditions: the peak area ratio of galactosamine to glucosamine of the-sample solution is not larger ihan that of the

standard solution.

Operating conditions-
Déiector: A fluorescence photometer (excitation  wavelength: 305 nm: emission
wavelength:360nm). ‘
Column; A stainless steel column 4.6 mm in inside diameter and 15 cm in lengih, packed with
E)ctadécy'lsilalgized silica gel for liquid chromatography (3 1 m in particle diameter).
Column ’lemperamre: A constant temperature of about 45°C;
Mobile phase: To 100 mL of water and triﬂuoroacclic acid (1000 : 1) add 100 mL of
acefonitrile. Add 140 mL of the sblul‘ibn to 860 mL of water and trifluoroacetic acid (1000 :
1).

Flow rate: 1.0 mL per minute.

Time span of measurement: About 50 minules after injected.

System suitabilify- A
Test for required deteclabilily: Dissolve 8.0 mg of D-mannosamine hydrochloride in 10 mL of water and
hydf‘ochloric acid (7 : 5), and use this solution as the mannosaniine standard solution. Transfer 500 i L of the |
standard stock so]ﬁlion ancl ‘1he mannosamine standard solution (1’()0/ 1) to a glass-st oppcrcd fest tube, stopper
- tightly, and heat at 100°C for 6 hours. Aﬂcx coolmg this solution to room temperature, evaporate 100 1 L of the
redction solution to dxyncss Add 50 1 L of methanol to the residue and evaporaie to dryness at room temperature.
Dissolve the residuc in 10 4 L of water, add 40 z L of the ethyl mmnobcnzoate derivatization TS, anid heat al 80°C
for 1 hour. After cooling this solution to rooni temperature, evaporate the reaction solulibn’ to dryness. Add 200@ L
cach of water and ethyl acetate to the residue; shake vigorously; and.then centrifuge. 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 5z L of the solution for system suitability test
under the above opcmtmg conditions, the ratio of the peak area of galactosamine to that of glucosamine is 0.7 —
2.0%.
System perfortance: When the proc‘ed\irc isrunwith5 g Lof i’llc solution for system suitability test ander the
~above operating conditions. glucosamine, mannosamine and g,alactosamme are eluted in llns order with the
resolution each between the peaks of glucosamine and mannosamine and between the peaks of mannosamine and

v

galactosamine being not less than'1.5.

4



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
ATAUDY ;B N

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

Identification (2) Dissolve 1 mg each of Heparin Calcium and Heparin Sodium Reference Standard for
physiéochemical test in 1 mL of waler, 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 Cll;blllalogx'apluy <2.01> according to the folloxvillg cdnditions: 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 phasc B, flowing of the moblle

phase and flow rate: Proceed as directed under thic opcm(mg conditions in Pumy 9.

’ Sys‘ren} suitability-

System performance; Dlssolvc 1.0 mg of Heparin Sodiuim Reference Standard for physicochemical test in 0.60
mL of water. Dissolve 0.10 mg of Over-sulfated Chondnomn Sulfate Reference Standard -in 0.20 mL of water:
Dissolve 1.0 mg of dermatan sulfaie in 2.0 mL of walm To 90 2 L of the solution of Heparin Sodium Reference
Standard add 30 1 L each of the solutions of Over-sulfated Chondroitin Sulfate Reference Standard and dermatan
sulfate, and mix. When the procedure is run with 20 1 L of the mixture under the above operating condifions.
dermatan sulfate, heparin and over-sulfated chondroitin sulfate are cluted in this order with the resolution between
the peaks of dermatan sulfate and heparin bci\ixg not less than 1.0 and that between the peaks of heparin and

~ over-sulfated chondroitin sulfate being nof less than 1.5. -

Ch ange the Parity (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 magnelic resonance spectroscopy in hicavy water for nuclear
magnetic resonance spectroscopy (1 in 10000). Determine the spcélrum‘ of this solution as directed under Nuclear
Magnetic Resonance Spectroscopy <2.27> (*H) in accordance with thic following conditions, using sodium
3- ulmethy1511\'lplopxondte-d4 for nuclear magnetic resonance spectroscopy as an internal reference compound it
exhibits no sigial conrcspondmg to N-acet)l proton of over-sulfated chondroitin sulfate af 6 2.18+0.05 ppn, or
the SIgnal dlsappeals when delermining the spectrum of the sample solunon as dirccted under 'H with

Be- dccouplmg

’ Operatiﬁg conditions-
Spectrometer: (1) FT-NMR, Nof 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)

Systent suitability-

System performance; Dissolve 20 mg of Heparin Calcium in. 040 mL of a solution of sodium
3—lrimelhylsilylproﬁionale—d,, for nuclear magnetic resonance spectroscopy in heavy water for nuclear magnetic
resonaubc‘ spectroscopy (1 in 10000). Dissolve 0.10 mg of Over-sulfated Chondroitin. Sulfaie Reference Siandard
in 1.0 niL of 'a solution of sodium 3-trimethylsilylpropionate-d, for nuclear magnetic resonarice spectroscopy in.
heavy water for nuclear magnetic resonance spectroscopy (1 in 16000). 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 sohution under the above conditions, it exhibits the signal of N-acelyl proton of héparin and the signal of

N-acetyl proton of over-sulfated chondroitin sulfate at 6 2.04+0.02 ppm’ and & 2.1840,05 ppm, respectively.

Add the followmg Hext (o Pm ity (8)
Pm ity (9) Related substances- Dissolve 2.0 mg of Heparin Cd]Clllm in 0.1 mL of waer, and perforni 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 conditions-
Deétector; An ultmviqiét absorption photometer (waveleng(h: 202 im), ' ]
Column: A stainless steel column 2.0 mm in inside diameter and 7.5 cm in length, packed with
diethylaminocthyl group bound to synthetic pollymcr'fo‘r liquid chromatography (10 x m in particle
diameter); |
‘Column lcmj)cralure' A constant femperature of about 35°C.
, Mobllc phase A: Dissolve 0.4 g of sodmm diltydrogenphosphate dlh},dmte 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 dihydr,alé and 106.4 g of lithium
‘perchlorate in 1000 mL of water and adjust (o a pH of 3.0 with diluted 1)Ilospjloric acid (1 in10),
Flowing of the mobile phaée: Conirol the gradient by nixing the mobile phaScs A and B as directed

in the following tablc;



Time after injection of Mobile phase A Mobile phasé B

sample (min) (vol%) (vol%)
0-3 90 10
315 90—0 10100

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

the solvent peak. .

Systeim suitability- » ‘

Test for required detectability:y Dissolve 10 1i1g of Heparin Sodium Reference Standard ’for'phyéicochemical test
in 0.40 mL of water, and use this solution as the Heparin Sodium standard stock solution, Sepdmlely dissolve 0.10
mg-of Overssul fated Chondroum Sulfate Reference Standard in 0.20 mL of water, and use this soluixon as the
over-sulfated chondroiin sulfatc standard solution. To 60 ;i L.of the Hcparm Sodium standard stock solution add 3
i Loof the ovcr~sulfaled chondromn sulfate standard solution and 12/ L of water, and mix, thn the proceduie is
run with 20 2L of the mixture under the above operating condmons it exhibits an ovcr-sullatcd chondroitin sulfate
pcak ’

System performance: To 120 L ‘of the Heparin Sodium standard stock solution add 30 i L oof the
ovef-sulfaied chondroilin sulfate standard solufion‘, 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 test under the aBove operating,
conditions, heparin and over-sulfated chondroitin sulfate are eluted in this order with the resolution between these
' peaks being not less than 1.5, A "

System repeatability: When the test is repeated 6 times with 20 1 L of the solution for systen suilability test
under the above operating conditions, the relative standard deviation of the peak area of over-sulfated clhiondroitin

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 phiysicochemical test: Identification, Purity



9.41 Reagents, Test Solutions

Add the following:

Aminobenzoate derivatization TS Dissolve 280 mg of ethyl aminobenzoate in 600 1L of methanol by heating

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

1

Lithium perchlorate LiCl10, White, crystals or crystalline powder. .

“Content: not less than 98%. Assay - Accurately wcigh about 0.2 g of lithinm perchilorate, dissolve in 30. mL of

water. Transfer the solution to a chromatographic column, pxepared by pouring about 25 mL of strongly acidic
ion-exchange resin (H type). for column chroniatography inlo a chromatogxaplnc tube about 1T mm in inside
diameter and about 300 mm in height (after adding 200 mL of Tmol/L hydrochloride TS and flowing at a flow rate
of 3-4 mL per minute, wash the chrOmalograyphic\ column with water until the color of the rinse water changes to
yellowish red when adding methyl orange TS fo the éhmte), 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 rate 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 necessaty correction.
Each imL of 0.1 mol/L sodium hydroxide VS = 10.64 mg LiCIO,

D-Galdctosamine hydrochloride C(,HBNOS HCl  White, powder. Melting pomi about 180°C (dccomposmon)
Oplical rolation <2.49> ()} 20490 - +97° (1 g, water, 100 mL, 100 mm).

D-Glucosamine hydrochloride CsHsNOs-HCL - Whie, crystals or crystalline:powder.
Conient: 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 dilufed nilric acid (1 in 3) and ftitrate <2 50> with 0.1 mol/L silver mtratc Vs

(polcnhomcluc titration),
Each mL of 0.1 mol/L silver nitrate VS =21.56 mg CsH;4sNOs-HC]
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 acetate
membrane clectrophoresis of dermatan sulfate is performed and the membrane is stained in a (oluidine 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 ¢m 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 CsHzBN ‘
Content: not less than 80%. Assay - Accurately weigh about 30 mg of borane-pyridine complex, dissolve in 46
mL of 0.05 mol/L iodine solution, add 10 mL of diluied sulfuric acid (1 in 6), and titrate <2.50> with 0.1 mol/L
sodium thiosulfate VS (indicator: starch T8). Perform a blank determination, and make any necessary correction,

Each mL of 0.1 mol/L sodium thiosulfate VS = 1.549 mg CsHgBN

D-Mannosamine hydmchlm‘idé CeH13NOs*HCL - White, powder. Melting point: about 168°C (decomposition).
Oplical rotation <2.49> (o) ) -4.2 - -3.2° (0.4 g, water, 20 mL, 100 mm),

10
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W A% 72— 60 pLFo%MA, BIRCHIEGRY 2, %n%nw&bh%AlouLﬂo it~ 38
L, 7 2/ REFMFHERIMIE A0 oL Fo% M, 80CTLFIMNATS. “hoORERREch
%L REECRE S 5. ZNENOBREMIZ, KEOERETFL 200 oL Fo% Mz, KL IED RS,
ruﬁMﬂf.Lﬁ&%ib,Aﬂ%h@T%KMMI%wmmuLfﬂ%wz,WL<&U&L,@
LoyBES % TR 2N NBUEHA M OB AERE & 3% . BHNA IR OEHERI 5wl ol 0&
&@&Wﬁﬁ%&m7bfﬁ74w<2m>Kihﬁ%%ﬁﬁ&%,ﬂﬂ%%@&va\/mt
ST o0 T 7 M IO WL, EBRERRO 7L a2 20— 2 BTk ?7ﬁ7
J IO E— 7 HEOH LD kE L RN,
e / '
Friias « HOEOEE SR (ke ik : 305 nm, )'C.Yxl;c 360 nm)
735 b N4 6 mn, £X 15 emDAF U LVREIZS pan bk o< vy 774»—}4121-// 255,
W DAL D I F VBT S
AT BIRHE  ASCHBED  E iR

12



BEME - KN T A n BERIBTE (1000: 1) 100 b {27 b=k UL 100 nl #50% 5. = DK
Mom%k/ N ) 7 VA e BEERIRTE (1000 ;1) 860 mL lZMz A.
W #5510 L
AR ERRER « A% 50 41
AT A ‘ , o . *
BIHOMERR : D=2 7 Y I U HIMEH 8.0 mg ZK/SBEIRIK (7:5) 10 nL 1T L, <> 3 o
W&@W&#é PRUEIRI/ ~ o 7 L AEHEVR IR (100 @ 1) 500 pl %Rtz r v,
Bk LC 100°CT 6 BB 2. = DA HRFETHRL, 100 4L &L, BIELHMT 3. 55
@m xﬁ/~ﬂﬁoﬂL%mK,§mfﬁ&%@T6 &%%%AlOMLum%L T
BEMFHEMARIK 40 o L X, 80CT 1 MMMAT 5. Zol4%RE meL, BELE
15, &MWL,K&UM%I?wﬂmuL¢O%mz,wb<&0&ﬁ mu SHES 5. Eig
ERREL, TRICHE=FL 200 oL &%, BUIRD IR, BOLAMEL, TREs 27 Al
ﬁ%ﬁ@m%%k#é.:@WBubto%,tﬁW%WTﬁ%Téeg,ﬁwn%iywﬁ—
7RISR DH T 7 M I DOE—S O, 0.7~2. 0%Th %,
VZ?Awmﬁzvz?Aﬁﬁﬁﬂﬁmm&SMLgO%~t%m FCHBT S L &, rads
>, V//U;/&Uﬁ?&FU\/mw HHL, Iad Il oI v RUw Y
UV B /B N RV Tp Vo8 i 7 j}ﬂ%nl 5P ETHh D
VRTFLOFEEY AT AEAERBRIIANE 5 uLlzo%, ok CillhA 6 kY 4L x

TN D7 R A :07 R 7mMNUMLaMHxH“mﬂmh1140MJ|“?&>

|
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ARy AL

BT EXEALXRBIGERRERAINY AN D ADFRRESBOFE L (2) 5 (3)E L. (1)DRKIZ
RDE 3I1ZHAE B
RERBUR () AR EOSLERBA/ Y > F b Y 0 SRS Log $0%7K Lal KDL, BBHEHE
&U@%ﬁﬁt#é.ﬁﬂ@&&@&ﬁ%ﬁzouL#o%k@,m®«WT&%ﬁmv%7774~
(200 WL VRBEATS & &, BREHERR OBHERN 2 BT L B~ 7 ORFHIITS Lo,
sl gt '
Bitias, 055, BT MRE, B4 B s, @Mﬁ@%&&@%&@ﬂ%@%(b)@ﬁ%
MR HENT B, ,
VAT M A ' x
VAT LOVERE HYLERPIRA~ Y o b U AEAERL 1L 0 mg 7K 0. 60 L IZIEA L7290 ul,
AL = 2 B T IR 0. 10 mg 27K 0, 20 mLAZIA L2 30 oL RONF b 4 Vi
Mmzrwlomg%mzomlhmmpt&BOuL%mm¢é.:@MZQuLKO%;Lﬁ@
RIFCHET 2 L&, FA~HUMBERAT L, ~_Y o L= > Ra o F kol
WL, %»v&x%%xx?wa«AwaﬁMﬁmLouL,Aﬂvy&m%Mm:VFm
A T BRI DAL 1 1. 5 DAL T 5 - :

B BRIEARRBHERBERAINY BN ADEESROTE (8) . KDL 51=885,

%Fﬁ%@)ﬂmwhz/%n4ﬁ/m% A 20 mg FREREE IS R~ WLIEF 3=~ U AL
U7 e & b 0 b-d, OBBIGEIEG A2 1L BIE I TERESIE (1—10000) 0. 60 nl. (2 FD3
ORI E, 3%J%ﬁw/Jw/uLA/MM%)uA 1, 2 PRI R T & U ORI A S R~
MoVBER: (2 21) TEY, Ta bR 400 Mz L EOSER (D 2 OTC T 2 ET s 2 x|
0 2. 1820, 05-ppm (ZA@AIRAL = o N x4 F U N7 2 F A SEC T 5 o 2 A b i, v
TN BB HERIZIC %»; BT YT UTMEST D&, 202 7 dilidkd 5.
[ el ' C
unﬂ,«z . 255)(:
A =g AT :
TSR A Mg 82,768 -
ALY /Lflit’ilﬁ] DHO 052 7" F )b & a2 46, 0 ppir
A 9 ‘
i B L/*‘/W\?# LI ¢ 20 F5
HI—=AX vy 4 [H] ,
RS a1 AA)/@Mftfwﬁ@7mhy@/&+w@wwmmmwutf%m%ﬂﬁ
DA BRI FREBAE (Line bmddemng factor = 0.2 Hz)
AT WA
VAT LOPERE T AL 20 mg A RENE I AT MVRE 3~ MU AT YT a et ot
D0 dy ORI A~2 SARE TR (1-10000) 0,40 ml (87> Ui, @i

| b=y Fo A F o s, 0. 10 mg B EEBAIIE ALY FUIIGER 8- N U AF LY LT a e

L

ﬂ,wkrbjr7A ~d, DIEREE HPAA~]vbﬂuﬁhﬁmﬁMQ(kﬂmmm)IOnmt'%ﬁﬂnﬁﬂ
0.20 L #MZ 5. ZOWIZo%, LEORUETRIET S 62.04£0.02 ppm {Z~2XY D

N-T 2 FVIECHRSEST B 7, &Uﬁzw+0mnmgwmmmﬂ/km47/M@®N-
TeFNEIIHET A 23 B,
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FHEHRERARBGERZERAI VY BN DLADFEEFBRIZ, KDFFNZ B,

SR (0) ERWE A2 0mg K0, 1 nl IZEA LK 20 pL 2 EMIZE Y, RO THEIKY
B hTTT7 40— (200 WEVREBREITY &, ~RY L OE—2 Bz — 9%mb&w
Rkt
BRHI2R © SEAMRIEIEEEE  GUEILE © 202 nm)’
HZAh:NE2.0m BET.5 enDARAF L LREIZ 10 um DIFER I e v 757 4BV F L
T =FNEEFEE L BARESFERETATAS.
KT NIREE - 35°CHHED — B E
CRBEVEA U W Aﬁf&)?bumﬁ%04g%mlmomu%#b,?bt)/ﬁﬂﬁwﬁf
AT pH3. 0 IZFR¥ET 5.
BilhHE B - )/%:K#%%JWA_MﬁWO4g&0@%k%1%&A1%4g%mlmomb
WYL, M) R (1-10) Z 1A T pH3. 0 IZFHiET 3.
BUFROEW ﬁmMAuU@@HB@ﬂé%%awiQLKKTWWﬁMUﬂ#

JEAE OS] I A B HA B

(43) (vol%)  (vol%)
0~3 90 10

3~15 90 — 0 10 — 100

k?ﬁﬁ’f : ﬁ’}‘]y O 2 mL -
e e Lo v DG~ Y /@{AHIUI b 2 {E&O)’F’z‘im
AT /xu{-}ll :

PH O - s u‘UJAJH"\/\) Maral )| ‘71A4’"’45nn 10 mg 7K 0,40 mL AZEENL TR ok b
D&AMWW{&ETQ BN FIRIL = o R A T RS HE S, 0. 10 mg 27k 0. 20 mL l2 i 7s L,
WAL = o N A T ARSI L 5. ~% Y ok b U Y AR ﬂ&uw,mmmm:
¥R AT TR 3 L LUK 12 p LRI L7220 pLico%, o 1/] TR
THEE ,uhﬁm:/bm4%/MMwL~&bww%

VAT WOPERE © ~oXY ) U S
pL &L, A5 L nfk'ﬁ}”?) (m{i}:"l B ;m{u 20 L L/)%, e ,,m) {f"c Aaﬂ v;*73
L&, ~oNY L I Lo WA F N NI A L F DS 1.5 ETh s

/* /‘N’J FRBLPE © o7 DA VAN Wfﬁ 20 pLIZ2 &, LROSKMUTHE% 6 Mg viR4 L

, g L o R U B — 2 RO % W¢mﬂg&0%uff%6
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9. 01 {5,

FAEHZHIE EI%/‘?Z’TE%M"&EE@&Q o1 @ﬁnﬂﬂ)ﬁé (1) DEBGEILT //*D'f ic/ﬁﬁigﬁﬁm
#. KDk IITHDE,

BREEIED L R D«rf’/mm&%ﬁ% MezRERER, MiAER
HHEHEAFEBH ERG— RS9 01 EEEDE (1) DFEIZ. XDEENZ S,
@ﬁiﬁﬁﬁ«mu>+ru¢Aﬁ$&'%%ﬁ%,mgﬁm

iR

gﬂ: .

9. 41 HZE -

!gll

 FETEHIFALERY —-&‘ﬂ’ﬁ EDE 9. 41 ;d% ;if/%d),%/... ﬂ)lﬁ FMAE B,

73/ RABHBWALEE 7 /x,&\éiiza:»fw 280 mg T A X /= 600 pulL ZHIZ, £ 50°CIT
AR U CEED L, BERE 170 g L ROWE T2 -0 D8k 145 L 2 5 .

‘ WBIERBY F oL kLiC]O4 B A DRE 5 LA E D R 5 ,

W 9B E. ERIE KRS v,ﬁ\m 2 g WHEEITRLY, UK 30 nl IZEENL, BT A (yﬁw/mw
NTT T — BRI A A /mmm g (W) 25 mb A B 11 n, % & 30 emDy v hIT7
£ =BIZIEA L, Inol/L HIMERAIE 200 nl Z A 1 9MINT 3~ nl O RCHEH & vaﬁ’ KEEL,

. Wmﬁuf%wwvyyﬁﬂémzk&%:@ﬁ%%wﬁK@5$?WDﬂLWW CR L 7
D) AR, 1SRN 3~ ol OFRTIRHT %, BRI 30 wl P 1 431 3~4 nl ok C 5 ]
Beo . BERARIHIC A, 0.1 mol/L KM LT » 1 r‘/lxdzz"mﬁfmvi (R T oEeFe—L7
=R 3 ) . [RIBR e ,‘)ﬂﬁz*@z.@%r@wﬁﬁ ATV, ﬁhu:«}' '

0.1 mol/L KBRS 1 U LM Tl =10, 64 mg LiCl0,
D-HS 7 bﬂ"\_ziﬁ@iﬁ CHNO; « HCL HEDR T 5. Rl #9 180°C (4fi) .
st (2 49 [0;1%)0; +90 ~ 977 (1g, /K, 100mL, 100mm).

D-T a4 2 ARBIE  CHNO; - HCL AR USRI OB £ TH 5 ,
R OSKLLL.  ERIE AR 0.4 g BEEEIZRY, K a()m,k(ﬁf)‘ . WEDIZAEEE (1-3) 5l

Y &EMZ, 0.1 mol/L fEERERIK CIEET B (Mrh{n“a&&)
0.1 mol/L iEE$R | mL = 21.56 mg CH,NO, * HC1

BEBR LS9 L—KFIM  (CH,CO0),Ca + .0 [KS364, 45ik]

FIREIVBBIRATIV THETT Z/NBET LB Hith, a7 7—E¥ELL, 7Tira—4y
WEZ LR LA, An—2 75— MEBLKTEZT, had D7 L—0 wil (1—
200) IR LT T 5L &, B -0 R Thah. ‘ ‘
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EER keI,
TAB—AT 2T — MEIE6 cm X £X10 cm »
BENE : BENE VLT T A—IKFal 52, 86g & /KIZEES L, 1000nl &4 5.
PRENRERS : 3 BRRT (1.0 mA/cm)

ﬂi-‘i SmEUDUEE CHBN SR SNLLE.  ERME A 20 ng HHEICRY, 0.05 mol/L 3 ES
TATE 40 nL [ZEE L, fii;’.&)tm?ﬁ (1—6) 10 nl 2%, 0.1 mol/L FAWElsF Y ?Amm‘ﬁmﬁ"é
FERIE . TV RIK). Hﬁ‘@jﬂffwﬁiﬁ% TURETET S,

0.1 mol/L FATMEF b U7 MK L L= 1.549 mg Cii,BN
D-= /9 UBHIE CHNO - HCl BEROBERTHS, BlE 8 168°C (53 1#) .

WESeHE (2 49 (a)3 :-4.2~-3.2° (0.4 g 7k, 20 nil., 160 min)
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