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Heparin Sodium
AU DS o O Av PN

_ Add the followmg next to Descrq;twn _ ‘
Ident;ﬁcatron Dlssolve 1 mg each of Hepartn Sodmm and Heparin Sodium Reference Standard “for

- physicochemical fest.in 1 mL of water, and use, these soiutions as. tire sample so]u’non and standard solutxon ‘

respectively. Perform the tes£ with 20 M L each of the sampie solution and standard solution as directed under
quuld Chromatography: <2 01> accordmg to the following conditions: i:he retention times for the ma]or peak

from the sampfe solutlon and the standard solution are identical,

‘ A .Operatmg condztzons- ‘ ‘ ‘

. Detector, column, column temperature, mobrie phase A mobr]c phase B, flowing of Ehe moblle
'phase and flow rate: Proceed as dlreeted under the operatmg conditions in Purlty (6).

Sysrem suitability- ‘

Systen performance Dzssolve 1 O mgof Heparm Sodiam: Reference Standard for physmochemlcal test in 0 60
ml. of water. Dissolve 0.10 mg of Over—sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water.
Dlssolve 1.0 mg of dennatan sulfate in 2.0° mL of water. To. 90 i Lof the selutlon of Heparm Sodium Reference
Standard add 30 2 L each of the so}uttons of over—su}fated ehondrortm sulfate ami dermatan sulfate and mix.,
 When the procedire is run with 20 u L of the mixture under the above operating condztlons éermatarz su fate
" heparin and over-sulfated chondroitin sulfate are eluted 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 heparm and over-sulfated

.chondronm sulfate being not less than 1. S

Change the Purily (5) to read: ) .
Purity (5) Over-su}fateci Chondroitin Sulfate-Dissolve 20 mg\of Heparin Sedium in 1 0.60 mlL of a solution of
‘ sod;um 3 mmethylsrlylproplonate ~dy for nuclear magnettc resonance spectroscopy in heavy water for nuclear

magnet:c resonance spectroscopy (1 in iOOOO) Deten'nme the spectrum of this solutlon as dlrected under Nuclear

Magnetic Resonance Spectroscopy <2.21> (H) in accordance thh the.followmg condmons us:ng sodium '

3—tr}methy Sllylpropronate—d4 for nuclear magnetic resonance spectroscopy as an mtemai reference compounci it
exhzblts no signal corresponding to Nnacetyl proton of over—solfa‘zed chondroitin sulfate at -8 2.15x0.02 ppm, or
the 51gna1 dlseppears when determining the speci’rum of the sample solution as directed under 'H with
"C-decouphng ' |

Operanon condmons~

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



Temperatore: 25°C

Spinning: Off

Number of data points: 32,768

Spectrai range: SlgnaE of DHO +6.0 ppm
.. Flip angle: 90°

' Delay titne: 20 seconds.

Dummy scan; 4 .

Number of scans: $/N ratio of the signal of N—acetyl protozl of hepal in is not less than 1000

‘Wmdow function: Exponential func’ewn (Lme broadenmg factor= 0.2 Hz)

System .s'uitczb.ilzlty~ _

* System performance Dlssolve 20 mg of Heparm Sodmm Reference Standard. for physwochemicai test in {) 40 .

| mL of a solution of sodium 3»f:nmethy1511yEpropzonate—d4 for nuclear magnet;c resonance spectroscopy in heavy
water for nuclear magnetic resonance spectroscopy (1 in 10000). Dsssoi\fe 0.10 mg of 0ver—sulfa’red Chondroitin

: Sulfate Reference Standard i 1n 1.0 mL of a soiutlon of sodium awtramethyls11y§prop10nate—d4 for nuclear magnetic
. resonance spectroscopy in heavy water for: nuclear magneﬁc TESONANCe spectroscopy (1 in 10000). To the solution
“ of Heparin Sochum Referenoe Standard for physmochemical test-add 0 2 mL of the solution of Over—sulfated‘
Choncirmtm Sulfate Reference Standarci When determmmg the spectmm of this solutlon under the above ‘
condltlons it exhibits the 31gnal of N—acetyl proton of heparm and the mgnai of N—acety] proton of over-sulfated

ciondroitin sulfate at & 2.04£0.02 ppmand 6 2.15 i0.02 ppm, respectwely.

| Add the followmg next o Pum‘y (5) ,
Punty {6) Reiated substances- Dissolve 2.0 mg of Hepar;n Sodium in 0.1 mL of water and perform the test with .
exactly 20 u L of this soluuon as directed under Liquld Chromatography <2.01> accordmg to the followmg

conditions: it exhibits no peaks aﬁer the hepann peak. -

Opemtmg condztzons~ ‘
Detector An ultraviolet absorption photometer (Wavelength 202 nm). _
Coiumn A stamless steel column 2.0 mm in 1n51de diameter and 7.5 cm in ]ength pecked with
d1ethy1ammoethyf group bound to synthetlc po]ymer for hqutd chromatography {10 m in pamcle
dlameter) ‘ _ ' _
"Column tem}sera’éure A constant temperature of about 35°C. ‘ ‘
Mobile phase A: D1ssolve 0.4 gof sodmm dihydrogenphmphate dshydrate in 1000 mL of water and
adjust to a pH of 3 0 with dituted phosphonc acid (1 in 10}
Mobile phase B: Dissolve 0.4 g of sodium dlhydrogenphosphate dliﬂydrate and 106 4 g of lithium
- perchiorate in 1600 mL of water and adgust toa p'H of 3.0 with diluted phosphori¢ acui (1 inl10).
l Flowing of the mobile phase Controi the gradlent by mmmg the moblie phases A aﬂd B as directed

n the following table. - R



Time after injection of Mobilé phase A - Mobile phase B

sample (min) - (vol%) o (vol%)
0-3 90 .10
3-15 - S 900 T 10100

v

‘Flow rate: 0 2 mL per minute. ‘ .
Time span of measurement About 2 times as long as the retenhon time of heparm beginning' aﬁer

the solvent peak.

System suitabilit- ‘
Test for requlred detectablhty Dissolve }0 mg of Heparin: Sochum Reference Standard for physrcochemlcal test
. in 0. 40 mL of water, and use this solution as the Heparin Sodium stanciard stock solut;on Separateiy, dlssolve 0.10
mg of Over-silfated Cilonciromn Sulfate Réference Standard in 0.20 mL of water, “and use this so]utlon as the. .
: over—sulfated chondrmtm sulfate standard solution. To 60 4 L of the Heparm Sodium standard stock so]utmn add 3
Y L of the over-sulfated chondrmtm sulfate standard solulson and 124 Lof water, and mix. When the procedire is
run with 20 “ L of the mixture under the above operatmg conditmns it exhlbtts a peak for over»sulfated :
chondrmtm Suifate ‘ L '

System performanée: To 120 u L of the Heparin Sodium stéﬁdard stock solution add 30 n L"(')f the ovell‘—éu]fatc.d'
chondroitin sulfate standard solution, mix and use this solution as the soluﬁon for system suitabiiity test. When the :
prccedure is run wﬂh 20 uL of the solution. for system suitability test under the above operating conditions,
heparin and over-sulfated chondrmtm sulfate are eluted in this order w1th the resolutlon between these peaks bemg .
not iess than 1.5, ' _

System repeatablhty When the test is repeated 6 tlmes with 20 2 L of the sohstion for system su:tabl ity test
under the above operatmg condmons the relative standard dev:atlon Of the peak area of over—sulfated chondro:tln

sulfate is not more ’zhan 2.0%.

- Purity {7)‘Ga actOsémine;'Diséo tve 2.4 mg of Héparin Sodium in 1. .0 mL of watér and hydrochloric acid (7 : 5) '
" and use this solutzon a8 the Heparm Sodmm stock solution. Dissolve 8.0 mg of D-glucosamine hydrochloride in"
water and hydrochloric aczd (7 S)to make exactly 10 mL Dlssolve 8.0 mg of D- galactosamme hydroch%orlde in
water and hydrochlorie dcid (7 1 5) to make exactly 10 mL. To 99 volumes of the solution of D—glucosamme add 1
Jvolume of the solution of D- galactosamme and use this sotution as the standard stock solution. Transfer 500 1 L

each of the Heparin Sodium stock solution and the standard stock solution to a g]ass stoppered test tube, stopper

' .t:ghtly, and heat at 100°C for 6 hours. Aﬁer cooling to room temperaturc evaporate 100 u L each of the reaction

 solutions o dryness. Add 50 4 L of methanol to each of the residues and gvaporate {0 dryness at room temperature;

Dissolve each of the residues i in 10 u L.of water, add-40 i'L of aminobenzoate derivatization TS, and heat at 80°C

3



for 1 hour. After cootmg to room temperature, evaporate the reac’s;on solutions 1o dryness Add 200;1 L each of
water and ethyl acetate to each of the r351dues Shake vxgorousty, and then centrifuge. Aﬁer remove fhe upper
layers, add 200 1 L of ethyl acetate to each of the lower layers, shake vigorously, and then cemrifuge These lower .

layers are used as the sample solutzon and standard solution. Pérform the test with 3 1 L each of the sample

- solution and’ standard solution as directed under L:qulci Chromatogzaphy <2.01> accorémg to the following

‘conditions: the peak area ratio of galactosamine to glhucosamine of the sample-solution is not Jarger than that of thg

standard solution.

Opemtmg conditions- ' ‘ _
Detector: A ﬂuorescence .phatomete‘r-.‘ (excitat’ion ‘ wavelength: - 305 ' nm;  emission
) waveiength 360nm). ‘ .
Coiumn A stainless steel’ co]umn 4.6 mm in inside diameter and 15 cm in length, packed w1th
'octadecylsﬂamzed silica gel for hqmd chromatography (3 pmin parttcle dlameter)
Column temperature: A constant temperamre of about 45°C. o o ‘
Mobile phase: To 100 mL of water and tr:ﬂuoroacetlc acid (1000 1)' add ‘100 qu of
aqetommle.‘Add_MO ml of the solution to 860 ml of water and trifluoroacetic acid (1000 :

1.«

© Flow rate: 1.0 mL per mifute.

Time span of measurement: About 50 minutes after injected.

System suitability- | ,
Test for reéluired detectability: Dissolvé 8.0 mg of D-mannosamine hydroi:h]bﬁde in 10 mL of water and
hydrochloric amd (7 :'5), and use thls solutxon as the mannosamine siandarci solution. Transfer 500 1L of the

 standard Stock solutmn and the mannosamine standard soluuon (100 1) to a glass-stoppered test tube, stopper :

tightly, and heat at 100°C for 6 hours, After coohng this solution to room tempe{ature evaporate 100 L of the . '

reactlon solution to dryness. Add 50 L of methanol to the residue and evaporate to- dryness at room temperature,
Dlssolve the resxdue m 10 pLof water, add 40 uL of the ethyl aminobenzoate derwat;zatlon TS, and heat at 80°C
o | fo_r 1 hour. After cooling this solutlon_ to room temperature, evaporaté the lreactlon solufion to dryness. Add 200 u L
each of water and ethyl acetate to the residue, shake vigorously, and then centriﬁige After remove the upper layér.
add 200 12 L of ethyl acetate to the lower layer; shake vigorously, and then cenmfuge The lower Iayer is used as the -
soiut;on for system $uitability test. When the procedure is run- w1th Sl of ﬁhe solution for system sultablhty test.
under the above operating COHdltlQI_]S, the ratio of the peak area of galactosamme to that of glucosamine 1s 0.7 -
2.0%. | I o | |

Systém perforﬁ:aﬁée: When the procedure is run with 5 ¢ L of the solution for systém _Sﬁitabi]ity test under the

above, bperating conditions,’ giucosémine, ‘mannosamine and galactosaming are eluted in this order; with the

resolution each between. the-peaks of glucosamine and mannosamine and between the peaks of mannosamine and -+~ -

galactosamine being not less than 1.5.

4



System repeatabrhty When the test is repeated 6 times with 5 L of the solution for system sultab;hty test
‘under the above operating conditions, the refative standard dewauon of the ratio of the peak area of ga!actosamme ‘

to that of glucosamine is not more than 4.0%.



Heparin Calcium
S ASY ALY L

Change the Ident{f' Teation (2) fo Identgf‘ feation (3 ) cmd add the folz’owmg next to Identzf fcation {1 /.
Identlf" cation (2) Dissolve 1 mg each of Hepann Calcium and Heparin Sodium Reference Standard for
. physwochcm:cal test in 1 mL of water and use, these solutions as the sample solution and standard. soiutmn
respectwely Perform the test with 20 ‘u L each of the sample squtlon and standard soiutxon as d}recteci under
Liquid Chromatography <2 01> according to the following conditions: the retentton times for the ma;or peak

from the sample solution and the standard soEution are identical.

Operating conditions- _
Detector column, column temperature ‘mobile phase A, mobﬂe phase B, ﬂowmg of the moblle

.phaee and flow rate: Proceed as dlrecte_d under the operatmg conditions in Purity (9}.

‘System suitability-

‘ System performance Dissolve 1.0 mg of Iieparm Sodxum Reference Standard for physmochemwai test in 0. 60
'mL of water Dlssolvc 0.10 mg of Over—suifated Chondroitin Sulfate Reference Standard in 0.20 mk of water. -
Dlssoive 1. 0 mg of dermatan sulfate in 2.0 mL of water. To 90 u L of the solution of Heparin Sodium Refereﬂce
' Standard add 30 u« L each of the solutions of Over—suifated Chondromn Sukfate Reference Standard and dermatan
) sulfate, and mix. When the procedure is run wath 200 L of the mixtyre under the above operating conditions,
dermatan sulfate, heparin and over-sulfated chondrmtm sulfate are eluted in this order with the resolution between '
the peaks of dermatan sulfate and heparm bemg th less than 1 0 and that between the peaks of heparin and

* over-sulfated chondroitin sulfate being not les.s than 1.5. ~

: Change the Punty (8) to read: _ , ‘
- Purity (8) Over-sulfated Chondrmtm Suifate—Dzssolve 20 mg of Hepann Calciuin in 0. 60 mL of a solution of
sodium 3- mmethyisiEylpropiona’{e—ﬁh for nuclear magnetic resonance spectroscopy in heavy water for nuc%ear .‘
magnetic resonance spectroscopy (1 in 10000). Determine.the spectrum of this solut}on ag directed under Nuclear‘
Magnetic Resonance Spec{roscopy <2.2I> (H) in accordance with the followmg condltlons using sodium
3—tr;methylmlyipropxonate ~dy for nuclear magnetlc resonance spectroseopy as an internal reference compound it
exhibits no signal corresponding to N~acctyE proton of over-su}fated chondroitin sulfate at 6 2.1840.05 ppm, or
the signal d1sappears when determining the spectrum of the samp%e solution as dxrected under iH with

BC-decoupling. ‘ - -

| Operating condrtzons— ‘ .
‘Spectrometer: (H FT NMR Not less than 400 MHz
Temperature: 25°C° ‘

. Spinning OFf



Number of data points: 32,768 |
' Spectral range: Signai of DHO # 6.0 ppm
Flip angle: 90°
- DeIay time: 20 seconds,
Dummy scan: 4 ™ :
. Number of scans: S/N ratio of the Signal of N—ace’tyl proton of heparm is not iess than ]000

" Wmdow ﬁmctxorz Exponent;al functlon (Lme broadenmg factor = 0.2 Hz)

System swmbzlzty—

System performance Dissolve 20 mg of Hcparm Catcsum in 0 40 mL of a sohxt!on of sodmm
3—trlmeihyls:Iylpropmnate-dd for nuclear magnehc resonance spectroscopy in heavy water for nuclear magnetic .
resonance spectroscopy (1 in 10000). Dissolve 0.10 mg of Over-sulfated Chonciromn Sulfate Reference Standard
" in10mLofa Solution of sodmm 3- trlmethylsﬂyiproplonate d4 for nuclear magnetxc resonance spectroscopy in
“:heavy water for nuclear magnetlc resonance spectroscopy (1" in 10000). To the solut;on of heparm calcium add
0.20 mL of the sohition of Over~su1fated Chondrorsm Sulfate Reference Standard. Whien determmmo the spectrum
of this solunon under the above condmons it exh;bxts the signal of N-acety! proton of heparin and the signal of

N—acetyI proton of overwsulfated chondroitin su‘ifate at ' § 2.04x0. 02 ppm and § 2.18:£0.05 ppm rcspectwely

Add the following next to Purity (8) _ |
Pixr‘ity (9) Related substances- Dissolve 2.0 mg‘of Hepaﬁn Calcium in 0.1 mL of water, and-pérfonn'the test with
exactly' 20 gL of this solution as directed under Liguid Chromatography <2 01> accordmg to the followmg

‘conditions: it eXhlbitS no peaks after the heparm peak

 Operation condztzons« & ‘

Detcctor An ultraviolet absorptlon photometer (wavel ength 202 nm). .

Columan: A stainless steel column 2.0 mm in inside diameter and 7.5 o\m in Iength packed w;th_ ‘
d:ethyiammoethyl group bound to synthetic polymer for liquid chromatography (10 pm in parsticle :
diameter). o | ' ' o o

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

Mobile phase A: Dissolve 0 4gof sodtum dlhydrogenphosphatc dlhydrato in 1000 ml of watcr anci ‘
adjust to a pH of 3.0 with diluted phosphonc acid (1 in 10).

. Moblio phase B: Dissolve 0.4 gof sodium dlhydrogenphosphatc d]hydrate and 106.4 g.of llthlum :
perchlorate in 1000 mL of water and adjust to a pH of 3.0 with diluted phosphorlo acid (1 in10).

Flowmg of the moblie phase: Control the gradxent by mlxzng the mobile phases Aand B as directed -

in the followmg table.



T]me aﬂer mjectmn of - 'Mobile phase A Mobile phase B

- sample (min) (vol%) - (vol%),
0o-3 -9 10 ’
3-15 7 L 90—0 . 10—100 .

Flow rate: 0.2 mL per mmute
Time span of measurement: About 2 times as long as the retention time of heparm begmnmg after

the solvent peak.

. System swtabtltty— : 4

Test for required detecf;ab:hty Dissolve 10 mg of Heparm Sodium Reference Standard for phys,icochem;cal test
in 0.40 mL of water, and use this solution as the Heparm Sodlum standard stock solution. Separately, dissolve 0.10
mg of Over~su2fated Chondrmtm Sulfate Reference Standard in 0. 20 mlL of water, and use this solution as the '
over-suifated chondrmtm sulfate standard solntlon To 6Gp L of the. Heparm Sodlum standard stoc:k solution add 3 |
u L of the over-sulfated chondrmtm sulfate s%amiard solution and 12 u L of water, and mzx When the procedare is
Fun w1th 20 i L of the mixture under the above operatmg conditions, it exhlbxts an over~sulfated chondroitin sulfate
peak ' )

© System performance To 120" L of the Heparm Sod;um standard stock solution add 30 u L of the

over—sulfated chondroitin su}fate standard solution, mix and use thls soiut:on as the solutwn for system smtabshty
. test. When the procedure is run with 20 o L of the soiu‘ilon for system su:tab:hty test under the above operating °
condxtmns heparin and over-sulfated chondrc;tm sulfate are elute(i in this order with t’ne resolutmn between these
peaks being not less.than- 1.5: B o ,

System repeatabﬂny When the test is repeated 6 tlmes with 20 2 L of the solution for system su1tab111ty test - '
under the above: operating cond1t1ons the relatlve standard dev:atlon of the peak area of over-sulfated chondroitin

sulfate is not more than 2.0%.

9.01 Reference S'ta.ndar.ds

Change the following o read:

Over-sulfated Chondroitin Sulfate Reference _S,tandard; Identification, Pm‘ity

. Add the followmg

N

Heparin Sodium Reference Standard for physmochem:cai test: Edenttﬁcatlon Purlty



9.41 Reagents, Test Solutions

Add the following:
Ammobenzoate derwatrzanon TS Dissolve 280 mg of ethyl ammobenzoatc mn 600 L of methanol by heatmg

at about SD"C and add l70 u L of acetic acid ancl 145 uLof borancwpyncime complex

Lithium pér‘chlora.té‘L_iClOl,, White, crystals or crystaltine powder.

" Content: ‘not less than 98%. Assay Accurately weigh about 0.2 gof bthsum perchlorate dissolve In 30 mlL of

‘ water Transfer ‘the soEution toa chromatographic column prepared by pourmg about 25 mL of strongiy acidic |
ion-exchange resin (H type) for column chromatography info a chromatographlc tube about il mm in inside

' diameter and about 30{) mm in height (after addmg 200 mL of 1mol/L, hydrochlorldo TS and flowing at a ﬂow rate

- of 3-4 mL per mmute wash the chromatograph:c column w11:h water until the color of the tinse water changes to

ycliowwh red when adding methyl orange TS to the cloate), and flow at a flow rate of 3-4 mL per mmute Thien,
wash the column w1th about 30 mL of water ata flow rate of 3-4 mL per minute 5 tlmes Combine the rmse water |
and the eluate, and titrate <2.50% with 0.1 mol/L sodium hydroxide VS  (indicator: 3 drops of bromothymol blue

TS) Perfonn a blank detcrmmatson and make any necessary correctlon
Each mL of 0.1 mol/LL sodium hydroxide VS = 10.64 mg LiClO,

D—Gaiactosamine hydrochloride C6Hi3N05-HCl White, powder. Meltmg pomt about 180°C" (decomposmon)
Optma! rotation <2.49> [a] 2. 400 - +97° (1 g, ‘water, 100 raL, 100 mm). ‘

D- Glucosamme hydrochlonde 65H;3N05 HC1 Wh;te cz’ystals or crystalling powder
Content: not less than 98%. Assay Accurately weigh about 0 4 g of. D«Glucosamme hydrochlor:de dlssoive in50.
mL of water, add 5 mL of d]!uted miiric ac:d (1 in 3) and tifrate <2.50> thh 0: 1 mol/L silver nitrate VSl

(potentlometrlc tltratlon)
Each mL of 0.1. mo¥/L silver nitrate VS = 21.56 mg CeHsNOs HCl
Calcium acetate 'monohydrzite' (CH3COO)2Ca-H}ZO [K8364, ‘S_peciol_.class}

Dermatan suifate Dermatan sulfate is mucopolysaccharide purified from the'skinjand small intestines of pigs by'
alkaline extraction, followed by digestion with protease and fractionation by alcohol. When cellulose \acetcte
membrane electrophoresis of 'dermatan‘suifate' is performed and the membrane Is stained in a toluidine blue O

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

Operatxon COI’]dEthBS of cellulose acetate. membranc ciectrophorcsm -

Cellulose acetate membrane 6 om in widthand 10 ¢m in length

9



-Mobile phasé: Dissolve 52.85 g of calcium acetate monohydrate in water to make 1000 mL. ‘

Rpn time: 3 hours (1.0 mAfcm)
Boi‘ane-pyridine complex _CSI~E8BN ' o
Content: not less than 80%. Assay - Accurately v&;ééh about 30 mg of bofane—pyr‘idineA_com;ﬂex, dissolve in 40
mL of 0.05 mol/L iodine sohution, add 10 mL of diluted sulfuric acid (1 _ir‘a 6), .and titrate <2 50> with 0.1 mo¥/L
sodium thiosulfate VS (indicator:_starch TS). Perform a blank determination, aﬁd_make ahy necessary correction.

‘Bach mL of 0.1 moV/L sodium thiosulfaté VS = 1.549 mg C5HgBN

- D-Mannosamine hydmchidride ClﬁngNOs'{HC] " White, pdwder. Melting point: about 168°C (decomposition). .
Optical rotation <2.49> (@)X 4.2 - -3.2° (0.4 g, water, 20 mL, 100 mm). |

10
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AT B OHERE ﬁﬁk%’%ﬁﬁﬁf\/\ IV ol N WNW?EW 20 mg 75’:1‘*7&?% LEg A~ hVEBITEM 3-
FUAFALY LT BT R % h-d, DIEHR LB R~ FVBIEREKER (1-
10000) 0. 40 wb AZ¥EM LW, BFREME 2 v Fo A F O RREBEER 0. 10 ng T RIS IR X~
&bwﬂm%s%)%?w/jwfmt%/&%ijkd®ﬁm KRILA~y M AHERE
KEHE (110000) 170 nL \2¥8D LI 0. 20 ml 202 5. ZOMKICDE, FHEOEFECERIET
S B E#E, §2.040.02 ppm i) D AT EFUBICHEETS /7-)“/1/ &'{}52 150. 02 ppm
@W@&ﬂ/hu4%/&&@mvﬁ?w£ mﬁféfﬁfw%
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%%ﬁ&fﬂi%@ﬁ%%ﬁﬁ%AﬁU?iﬁU?A@%ﬁ&%ﬁ&ﬁ@@%ﬁ%@?ﬁgmia

PEEESEER (6) BURWE A4S 2.0mg 2K 0. Lol ICHEM LK 20 v L 2 EHEICE U, RORMTIEER Y
o NG T 4— {200 WEDEBRETS L&, ~) YDE— 7Mth ﬁ%mw&w. '
RRERGAF . \
et s %ﬁﬂ'ﬂa’wﬁf}%pf (fﬁum&‘ﬁ 202 nm) \
BThRNE2Om, BE TS mDAF L LREI 10 um@{&{ziiy = }W,‘? /7,(~%/m:3’)1/‘
P /I?w%*FALt%&ﬁ‘%%ﬁTA%5 ‘
5 AR 35 CHE O EIRE . o
BEEA: VBIAET NI VAT m%%04g&K1MMﬁwfmb,E%t)x&ﬂme3
WA T pH3 0l REET S,
BEMEBR U BT m?%%JWAWKE%oég&U@%$ )%?Aum4g%mmmmu g
W@L,%wtj/@uwm%mKTme’ﬁﬁﬁé i ‘
TR O - %%WARU%@MBmy %%&@io“%xf%ﬁﬁ%%ﬁ?

&A%@%ﬁ BEEA BB B

() (vol%) (vol%) _
0~3 90. 10

3~15 90— 0 10 — 100

] J)m}% \O 2 mL .
‘-‘Mﬁm@ mﬁ@t &@%ﬁ%mh)/mﬁﬁﬁﬁwzf@aﬁ
VAT hEEME .

MeHIORERR @m%%%%mﬂjxfbjﬁhﬁﬁmlom%m04om_mefmﬂj/f%
}@Aﬁﬁﬁﬁ&?f>%kﬁﬁ%kgx%m%%/%@ﬁﬁmo1mm%mozwmhfwt
ﬁ%&m:/ U A F R L 5. ~ Y L R Y U AMEEFR 60 1L, BREHE =
-/bm4§/ﬁ Wﬁ%ﬁBuiﬁUﬂlZuL%ﬁﬁbhﬁzouL;O§ L@@%ﬁf%% :

/zrﬁwﬁ% AA)/%%JWAﬁﬁﬁﬁlmuLuﬁﬁﬁmﬂ/bﬂ4?/ﬁ&ﬁﬁfﬁso'

CuLRERL, AT MEAHURBRRAREE TS, ZOWE20 pLIZ0F, LROFMHTRIETS
L&, ~U ﬁﬁ@ku/bm4§/% BOECEH L, FOSEBEX LU ETHS.

VAT HOBFRME AT AEAHERER AR 20 pLicoX, LREDSYTHERE 6 EIRDIET &
&, @W&&ﬂ/bu4%x%@@t ﬁﬁ#@ﬁ%ﬁﬁﬁ%iz%uFf&é - '

ﬁﬁmﬁﬁ):b7&%% g mm24m&ﬁVE&£ﬁ(75)immkab %Mﬁﬁ&?é
D2 b 3 HEERE 8.0 mg AUK/HRERIRIE (7:5) WA L CIEREID 10 mL & L7i 99 FEIC
Vi N A /ﬁ@ﬁ£0mg®wﬁwﬁﬁ{7s)kfmbrmﬁkmnﬁkbtﬁiﬁﬁémm
R ST 5. REERECERERE 500 oL TO8RMBREICL Y, ThEhEHER LT 10T
T 6 BMAT S, Th b OEEERE THPL, moﬂLﬁo%&Dpﬁmﬁﬁﬁﬁ.%m%nwﬁ
B AS ) B0 uLTodMi, BERTHEEETS. TREhoOBEYEK 10 oL FoREN
L, 7% /ﬁ,%@%%Wﬁﬁ@wuLio%mK,WCTz%ﬁmﬂﬁé IhbOEEERETE
L, ﬁﬁh@ﬁé FNFNOBREC, KBEUETF L 200 oL Po%Mi, BLIELRE,
BLNEETD. LEBEREL, %n%h@?%hﬁ&m%wmmﬂiﬁo%mx BL<ENRY, =
LHHEET 5. ?@%%h%ﬂ%ﬂfﬁ&uﬁ%ﬁﬁ&ﬁf BURHEE R MBI 5 L oo,
 ROEHTEEI A N ST T4 (200 WEDRBETO EE, REBKO N AR I DY
CERCH T AT 2 ML O TG, ﬁ@%&wﬁwz% DY ?@% ?5ﬁ5‘“
7 hHI O — &@ﬁ@&&ﬂk%<&w . -
BEagt
| RS %tﬁ&ﬁ(ﬁi&& wsM,ﬁﬁﬁE 360 1) ,
L BT A ELEm REIE nDAT I VAEILS un OWRIEKS nw M7 4 —RA T FT
VYA Y B AAETTATS. S '

BT AR %%ﬁﬁ@ Emﬁ ‘
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%@w %/Lj7wﬁmm&h&{wm 1) 100 sl k27 %+ wb)ﬁqwm %Mzé W
1mnm%m/ﬁ)7w¢mm&&ﬁ(mm UBwniumzf,

W 4 1.0 aL . :

AR A 5%%50 > |

R LEEHE ‘ .

BHORE w2 /fﬁmﬁfs 0 mg B oK/HERRRIE (7:5) 10 al i'!k»iﬁ-f]‘b —47//*& 4
%@%ﬁ&?é ﬁ@ﬁ&hwdﬁ-/ﬁﬁmﬁ@&{wo1)m0uLzﬁ@ﬁ%“n&D
FHR LT 100°CC 6 SFMMMT 5. COREPERETADL, 100 uL 28y, REEETS. &
BUNCA S /=50 pL &bz, SRCBESETS. REMEK 10 uLitEDPL, TR/ &

C BEBEEACEIE A0 u L 2MZ, 80°CT IEMAT L. JORYERETHPL, BELE
T5. BEMIC, KRUEBRTFL 200 pLFo2MR, BLRY RS, BL00MT5. LB

C OEBREL, TRREMTIIL200 4L 2L, MUJIEYRY, BLOML, TEEAFLHE

‘m@%ﬁ%fﬁk?é._@ﬁﬁuLuO% LEOAETHRRT S LE, SATHI O
S EHECEHT AT S M I o7 BRROLIL, 07~2%T%6 ' '

Y RT NOMERE VAT LHEHRBRARIE s LI 0E, LROSHTERTSLE, SaHs
v, Y /&Uﬁ?ﬁhﬁ COMECER L, Fod s /&v//ﬁ /&UV//%
SV 7 N /@A%Fi%n%%lsuif%é

LRF AOERE | VAT NEAMRBABES pLito, Lﬁ@%#fﬁ%%@@ﬁ@@?&%
ARV Q- ERCHT AT S M 0 e RO ORI BRI 4 L T ThH D
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7Y pﬁjvs)rbA-

5‘%’+E:Z€’EE$¥5§E%W§%AA U/;b/b/’?Asz’% 5?,’3?{5@0)@;6(2) #F(3)EL. (1)DXKIC
KOk SIEME S R

- BEERO Knukvﬁit%ﬁfﬁﬁﬁﬁ’\f\ ) g b U &M“fém L mg '5’0%“::4( 1 mb ¢ ‘J"“ﬁ% ﬁtﬁé?”?’@i
&Wr@& {&&T% Ts‘&H?”"{&E’LU&“@T‘”%& 20 uL PRk ED, ROSEETHRKY B~ b T 74—
{200 sk D?zt:%&%}??o k&, BREHATER ORI b 713:1: 7 @1%#?5%‘3 L.

BB
et 73 7, 7 LRE, %Eﬁﬂﬁ A ?&?Jﬁﬁ B, ?%??J’FE @%{&&Uﬁ FRALERER (6) OB
é%ft?%?i‘%ﬁﬁ'?‘“ . , . _ .
/XTAﬁA& P ‘ . - B

o vx%A@fﬁé‘@:@éb%‘:‘%ﬁEﬁﬁw\“U“/vf b U LIRS oﬁxg K 0. 60 mL YA LI 90 4L,

BIEL = v 1 oA F R ES, 0. 10 ng %7K 0. 20 nL WA LIR30 uL ROF A~ & VR -

B AT 1.0 mg 7K 2.0 ml IZ¥ED> L7 30 ,uL ZIRFnY 5. IO pLitoE, FEO
RAFTIRAET B L&, Fwd URREBR AT, ~3) v, BERER = Fa A F U REOIED
L BHL, Tw?ﬁ/m@izTW&“A)/@A%W@iO%L oY L BB T B
'4§/F@®A%W@15ULT% S

Ij%&f&fﬁxﬁﬁﬁﬁﬁﬁﬁ%mdyyﬁ»yﬁA@%ﬁﬁ%ﬁwwwaw5,xwxﬁx&mzo

SHRESAER (8) GBBRERIL D v F oAl U RS A 20 ng ZAERAIER Y MLBIER SR Y AFAY
Yo tﬁ”/ﬁ%‘%“}” R U b-d, OERALER RSy R VlE R EAEEE (1—10000) 0. 60 oL I HEAYT.
COEITDE, 3 R AFALY AT T A EET M U A-d, R RREESE & L OSSR

ORI (22D kD, o b suEE 400 Miz D EOBE Q) 2HOT W ARET 5 &,

§2. 1820, 05 ppn WIBFEME 2> Ru A FUmMEEO 7 £ F N EEchf 5 o0 —;‘vw&?&bm\rsa g
TrNERDIBEITIICET Y /7’) i L'C{ﬁl;téﬁ‘é L&, BEOVITTAIHETD. "
BB
B 25°C
A= S AT
g A ML 32, T68
ALy hVEE DHOG’)/& “fﬂ/é?qj»u +6 G bpm
7 R 907
_ %ﬁ@;&bf\)vzﬁﬁﬁﬁfﬁ 20
I A F s v 4 o
B - AA)/@MV?%wﬁwimb/wx +w@wwmmmwut BB EE
&AL B BRE - fERBI (Line. broademng factor = O 2 Hz) : '
AT BEEHE o _ | _
C VAT AOMERE  Kdh 20 mg %#ﬁm%;@%;&? ]‘}V?ﬂ%ﬁé’}ﬂ 3\—.}w 97{ 3:71"‘:/” ﬂ{“fﬁl tc;j*}/ﬁé‘“j“‘ I
Y Y h-d, OERERIEB A R AR féﬁﬁgﬁzw‘*?& {1—10000) 0. 40 mL (VAL Fifgic, iBARES
fomyvrk A FURRBERER 0. 10 ng ERREAE RS FABER 3-F ) AFA Y YT =4
A VBT YUY A-d, OBRERIR A Y ivw,% I AR (172100000 1.0 ml WM LI
0,20 nl %:JJux,é \_03{{4@_0% .l:nawé%#’ffm{ﬁ“? 2:% §2. 040,02 pom {2ty 2D
NT e F gl @%?7/9?W &U@2IMﬂOBWmh@W&kﬂfkﬂﬁ?/%thﬁ

T FARECRET B ST AR R
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A EREAFEBHERGERNY SIS hOF A= ,;«mmm 5.

ﬁFﬁﬁ@»%@%@ﬁ Km20mg{KOEmLmﬁmLL&20ul%Kﬂi ,‘&@%WTWW?'
ww b T T e— (20D i@ﬁﬁ%ﬁ?k% ﬂﬂ)/@t ﬁuV ) e ﬁ%%b&w.
HERSEF “
R 2R %ﬂ'ﬂ?’sj‘ﬁﬁni‘ ({E'Jéif&ﬁ 202 nm) :
BT A W&20m,ﬁé?Sm@RT/VX“hNum@&%&mvh&/74 BoxF
. TR ) FNEEE RS Ul AR %%%TA?7 «
Ch T ABE BCHEO—ERE o IR o
BEEA: VBT m%#%)@Ammm%04g%muwn¢ me,%btUVMUHer
A& T pH3. O W FRECT A, .
BEME B )/mmm%%$)¢A~mm%04g&0ﬂﬁ$&)ﬁﬁAﬂm4g%mwme
L, Hbis ) CEE(1-10) 02T pH3. 0 WIRET S,
%%Ww%ﬁ %@ﬁAKU@%ﬁBmﬁém%kmijmngﬁﬁﬁ%HﬁTé

EK@@%W BEIR A BEIEB

(8 (vol®) (vol®)
0~3 9 10
3~15 . 90 = 0 10 — 100

TWE %0 2 mL
- BEREE . B E— &w&#%mﬂjxwﬁﬁﬁﬁ®2W®%%
/XTA@A%.
R OHER ﬁk%ﬁ%%“ﬂj/fijkﬁﬁwNMg%KOMhﬂ»r# ran}/%%
U AEERRETS. B @REER = v Ko A T REESE HE R, 0. 10 mg B 7K 0020 mL ICHEM L,
ﬁﬁ@%m/%mﬁffh@ﬁﬁ%ﬁkfé Ay L b BEYEEE 60 u L, ﬁa@&a
VRO FUREMEIEYENE 3 o LR OVK 12 L BRI L 20 pLic0X, }ﬂw%ﬁfkﬁ'
TAHEE, BRE ﬂ:ﬂ/bm/r?‘”/ﬁ’*iﬁwn:wﬁ%: 2D, '
SRT WOMERE - ~2%Y o R Y AEERNE 120 L qfa;ﬁ*ﬁx{tﬂ/ [ m#%/ﬁ?‘@ﬁﬁ‘é?’“‘{& 30 '
v LERFL, /ZTA@A%ﬁﬁﬁﬁﬁkﬁ LTOWER0 ulieoE, EROSETIRET D
L& ARy, BEEB oY FuLFroRBOBICERL, FONMERLHULETHDS. |
AT LhOFHEM S AF AEAHRBREREEK 0 4 LIzo%, EROSHTRERE 6 BRYIETE -
&, @F%Mﬂ/%mJ%/Fﬁwt &ﬁ%@ﬁﬁﬁ@ﬁ%mzo%uFf%7'
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9.014BER

%+f§f$ﬁ$¥ﬁf@'§ﬂﬂ“‘ﬁzﬁﬁ&tg Uffﬁ—gﬂﬂ@% (7) @gﬁﬁﬁfbﬂ/ﬁﬂff/ﬁﬁfﬁﬁﬂu
Z. /’(’69.,& FICHDHE,

BREMLD S O FOMBBER WURR, WEMR L
%7‘*1"{5:@’17:"52@5@75“5%‘37 a’ﬁ,ﬁ;g o1 'fmﬁﬂu@frg (1) @lﬁ—/-- KDEZWA S .
BICHRRAN/SY 2T )5 MRER - HEME, %ﬁ%% o

0. 41 B3E - B

FHEREAFERH—REARLOH 9. 4.1 55 - HAOFIZ, KOREMAS.

73/ REERBUALEE 73 /éfl@%%m%i 280 mg t z A 5!/_—;1/ 600 4l A%, # 50 Ch*

. IEWELTEML, . ﬁ’g@z 170 pL RO T -u ) //é’:**ﬁ\: 145 ,uL%":j}DK7 ) ‘

BESBYFUL LICW, HEOHES ﬂ@:‘c%ﬂi@%ﬁ%f%é o
CEEONLLE. | EEME KRK0.2 g BRBICEY, K30 nl S L, ybw\ (737A%:w
bﬁ?7ﬁf%%@ﬁ4%?§%ﬁ%(Hﬂ)ﬁzam%ﬂ 4 11w, X 30n O nw 2T
A = FEA L, 1nol/L SEEEBRIE 200 ml &0 % 1 44T 3~4uml O){‘*%Tﬁ&éﬁt?& REHL,

:‘ﬁ&%m}%wﬁV//ﬁ%%mxt&% CESERORICR D E THRYE L%@LT%%L&%
D) AN, 1 ASEIC 3~4 nl OFRETHRMT 5. fm_MfJ 30 nl EACR Y. Y 34 nl OEET 5 E
D ?%?&%.ﬁtﬂ«&‘%c{:}b& 0.1 mol/L ﬂ(ﬁé‘%ﬁff »Y @A{fﬁ’(’{ﬁ%m'w GETFE m%?%ww
N 3 ) ﬁ%fﬁﬁlﬁf%%ﬁ%ﬁw WETS.

0.1 mol/L m@%{w b ) fjlw& 1 oL =10. 64 mg‘ LiC10,
D- ﬂw'} hﬂm/iﬁﬁiﬁ 56}-1131\105 HC Eé@%ﬁﬁfi‘f%é B ?’JESO"C(%\%)
ek (2 49 (203 +90 ~ +97° (g, 7, 100al, IOGmm)
DS OY SR CGHBNOS-HCl mﬁ@%ﬂ:wmﬁ#aar&mﬁﬂef%é

CEEoRE.  EEE KRR 0.4 g BRBICEY, K SOnL ICEN L, kR {1—+3) 5 nl
. %mz,a1mu1ﬁ@mmfﬁ%¢zm%&%mﬁmy

0.1 moL/L FHEEER 1 ml = 21.56 mg CGHNO; - HCI

EEAL S LKA (CH,000) Ca - 0 [Kssaa,'zi%é&&]

FARE VBRI 7Y S NBE TS VRS, TasT— e, TAa—Ak

EE & OBRLIc A= S8 e —27 87— MREKKBEITY, MA D7 —0 R (1~
200) B LTRATDHLE, B3 FTH B,
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%ﬁ@%r@b%ﬁ# R
EAD—RTETF— ME 6 om X ﬁé‘ 10 Cm‘ -
FEBNHE © BEBR LS LK Fni 52. 85¢ BAICES AL, 1000mL &35
PREDEER « 3 BERE.(1. 0 mA/em) _ K : :

RS U-EY SRR CHBN SRSWLL.  TRE 30 g HRBICRY, 0.05 mol/L 3 VR
YR 40 L WIS L, TaToEREE (1-6) 10wl 2h0Z, 0.1 moL/L Ti‘ﬁ*ﬁé&“ﬁ‘ R WA{&‘Cafr%m“é
(?E?ﬂ“y:c F /”‘ﬁu&) W%@%(ﬁ‘f”%ﬁﬁ%ﬁ%?ﬁﬁ‘a“é ‘

0.1 mol /L R DAL nL= 1549 ng CiBN
DTS VB GHI0, KO BEDBETHS. B 19 165 (D).

L ERE (249 ()P W (0.4 ¢ *, 20 nl, 100 ) ._
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