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Heparin Sodium
~NIRYFRY DL

| 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 use lhcée solutions as’ the sample solution and standard solulion,
respectively. Perform ll.le test with 20 u L each of the sample solution and standard solution as directecl under
Liquid Chromatography <2.01> according to the following conditions: the retention times for the major peak

from the sample solution and lhc standard solution are identical.

Operating conditions-
Deteclor, column, column temperature, mobile phase A, mobile phase B. flowing of the mobile

pha-se and Mow rale: Proceed as directed under the operating conditiens in Purity (6).

Swstem ks‘r.'i.r.abr'_.’i{y- _

System performance: Dissolve 1.0 mg of Heparin Sodinm Reference Slandard 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 waler.
Dissolve 1.0 mg of dermatan sulfate in 2.0 mL of water. To 90 4 L of the solution of Heparin Sodium Reference
Standard add 30 p L cach of l'he_ solutions of over-sulfaied chbndrdilin sulfale and dermatan sulf_alc, and mix.
When the procedure is run with 20 x L of the mixture under the above operating conditions. dermatan sulfate.
heparin and over-sulfated chondroitin sullate are eluted in this order with the resolution between the peaks of
dcrmalan solfale and heparin being not less than 1.0 and that between the peaks of heparin and oy cr-sulfated

-chondro:lm sulfate bcmg not less than 1. 5

Change the Purity (3) to read: .

Purity (5) Over-sulfated Chondroitin Sulfate-Dissolve 20 mg of Hcphrin Sodium in 0.60 mL of a soluiion of
sodium 3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy waler for miclear
magnetic resonance speciroscopy ( '] in 10000y, Determine the spéclmni of this éolulion as directed under Nuclear
Magnelic Resonance Spectroscopy <2.2/> ('H) in accordance with the lollowing conditions, using éodium
3-trimethylsilylpropionaie-d, for nuclear magnelic resonance spectroscopy as an internal reference compoimd: il
cxhibits-no signal corresponding to N-acetyl proton of over-sulfated chondroitin sulfate at & 2.15+0.02 ppm. or
the signai djéappears when determining the spectrum of the sample” solution as dirccled under 'H with
"C-decoupling.

. Operation condifions-

Speclrometer.; (1) FT-NMR, Nol less than 400 MHz



Temperature; 25°C
Spinning: Off
Number of data points: 32,768
Spectral ringe: Slgnal of DHO =+ 6.0 ppm
Flip angle: 90°
| Delay time: 20 seconds
Dummy scan: 4
Number of scans: $/N ralio of the signal of N-acetyl proton of heparin is not l¢ss than 1000

Window function: Exponential function {Line broadchiug factor = 0.2 Hz)

Systen srﬁtabi!t!y- _

System performance: Dissolv.c 20 mg of Heparin Sodium Reference Stamdarﬂ [or physicochemical lest in 0,40
mL of a sotution of sodium 3-trimethylsilylpropionate-d, for nuclear magucﬁc resonance spectroscopy in heavy
water for nuclear magnelic 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-l.rimélhylsi]ylpropionalc-d,| for nuclear magnclic
resonance spectroscopy in heavy water for nuclear magnetic resonance speclroscopy (1 in 10000}, To the solution
of Heparin Sodium Reference Siandard for physicochemical test add 0.2 mL of the solution of Over-sulfated
Chondroitin Sulféle Reference Standard. When determining the speclmm of this solution under the above
conditions, it exhibits the signal of M-acetyl pmlon of hcparm and the signal of M-acetyl proton ol over-sulfated .

chondrmun sulfate at §2,04£0.02 ppm and 6 2.15 +0.02 ppm. respccln ely.

Add the following next to Purity (5)
Purity (6) Relaled substances- Dissolve 2.0 mg of Hcparin Sodium in 0.1 mL of water, and perform Lhe test with
exactly 20 4 L of this solution as dirccled. under Liquid Chromatography - 2.0/ according (o the Tollowing,

conditions: il exhibits no peaks after the heparin peak

Operating conditions- | _
Deteclor: An ultraviolet absorption pholomcler-(\\'avelenglh: 202 nm), _
Column: A stainless steel column 20 mm in inside diamélcr and 7.3 cm in length, packed with
“dicthylaminoethyl group bound (o synthetic polymer for liquid éhromatography' (10 m in pmﬁclc
diameter). - '
Column temperature: A constant temperature of about 35°C.
Moblle phase A: Dissolve 0.4 g of sodium dihy drogenphosphaie dihydrate i in 1000 mL of water and
adlusl te a pH of 3.0 with diluted phosphonc acid (1 in 10).
' Moblle phase B: Dissolve 0.4 g of sodium dllwdrogcnphosphalc dihydrate and 106.4 g of lithium
perchlorate in 1000 mL of w ater and adjust (o a pH of 3 0 wilh diluted phosphoric acid (1 inl0).
Flomng of the moblle phasc: Control (he gradien! by mixing the mobile phases A and B as dlrcclcd

in the following table,



Time after injection of Mobile phase A - Mobile phase B

sample (min) (vol%) (vol%)
-3 , 9 - 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 relention time of heparin, beginning after
the solvent peak. .
ijsfem. suitabilify-

Test for required detectability: Dissolve 10 mg of Heparin Sodium Reference Standard Fof physicochenhica] test
_in 0.40 mL of water, and use this solution as the HCpafill Sodium standard stock solution. Séparalcl_v, dissolve 0.10
mg of O\fei'4511lfz|lcd Chondroitin Sulfate Reference Standard in 0.20 mL of water, and usc this solution as the
over-sullated chondroitin sulfate standard solution, To 60 » L of the Heparin Sodium standard stock solution add 3
.u L of the over-sulfaled chondroitin sulfate standard solution and 12 » L of water, and mix. When (he procedure 1s
run with 20 L of (he mixture under 1the above operal'mgl conditions. il chibits a peak for over-sulfated
chondroilin sulfate. _ &

Syslem performance: To 120 2 L of the Heparin Sodium slandard stock solution add 30 i L of the over-sulfated
chondroitin sulfate standard solution. mix and use this solution as (he solulion for system suitability tesl. When the
procedure is run with 20 /1L of the solution for system suitability test under (he above operating conditions,
llleparin and over-sulfated chondroitin sulfate are eluted in this order with the resolution between these peaks being
not less than 1.5.

Syslem repeatability: When the test is repeated 6 times with 20 uLof the solution for system suitability tesi
under (be above operaling condilions, the relative standard deviation of (he peak arca of over-sulfaied 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 tlus solution as the Heparin Sodium stock solution: Dissolve 8.0 mg of D-glucosamine hydrochloride in
waler and hydrochlérié acid (7 : 5) lo make exactly 10 nil.. Dissolve 8.0 mg of D-galh_closanﬁnc hydrochloride in
water and hydrochloric acid (7 : 5) (o make exactly 10 mL. To 99 volumes of the solution of D-glucosamine add |
volume of the solution of D-galactosamine, and use this solution as (he standard stock solution. Transfer 500 1 L
each of the Heparin Sodium stock solution and the standard siock solution to a glass-sloppered test tube, stopper .
tightly, and heat at 1006°C for 6 hours. After cooling to room temperature, evaporate 100 1 L each of the reaction
solutions to dr_vness; Add 50 p Lof mel_]i;mo] 10 eachrol’ the residues and evaporale to dryness at room lempéralure.

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

3



for 1 hour. After cooling to room temperature, evaporate the réaction solutions to dryness. Add 200 L each of
water and ethyl acetate to each of the residues, shake vigorously, and then centrifuge. After remove the upper
layers add 200 uLof ethyl acetate to each of the lower layers, shake vigorously, and then centrlfu ze. These lower
layers are used as the sample solution and standard solution, Perform the test with 5. L each of the sample
solution and standard solution as directed under Liquid Chromatography <2.01>‘ according to the following
conditions: the peak area ratio of galactosaxlﬂlle to glucosanine of the sample solutic;n is not largler than that of the

standard solution.

Operaling conditions-
Detector: A fluorcscence  phelometer  {cxcitation  wavelength: 305 nm; emission_
wavelengih:360nm). ' h '
Column: A stainless steel column 4.6 mm in mSJde diameter and 15 cm in leng(h, pdcked with
ocladecylsilanized silica gel for liquid chronmlography (Bumin pamcle dmmcler)
Column.lcmpcmlure: A conslant temperature of aboul 45°C. '
Mobile phase; To 100 mL of waler and trifluorpacetic acid (1000 : 1) add 100 mL of
acetonitrile. Add 140 mL of (he solution 1o 860 mL of w;ﬂer and trifluoroacetic acid (1000 :

).

Flow ratc: 1.0 mL per minule:

Time span of measurement: About 50 minutes afler injected.

System suitability- .

Test for required detectability: Dissolve 8.0 mg of Dﬁnannosanﬁne hydrochloride in 10 iuL ol water and
hydrochloric acid (7 : 5). and use (his solution as the mannosamune standard solution, Transfer S00 Lol the
standard stock sofution and the mannosamine standard solution (100 : 1) (o a glass-stoppered (est tube, stopper

 tightly, and heat at 100°C for 6 hours. Afier cooling this solution 1o room temperature, cvaporate 100z L of the .
rcaclion solution (o dryness. Add 30 -u L of mClh-anol to the residue and evaporale (o dryness at room lclllperalllfe.
Dissolve the residuc in 10 4 L of water, add 40 ¢ L of the ethyl aminobenzoalte derivatization TS, and heat at 80°C
for 1 l.l‘our. Aller cooling this solution to room temperature, evaporale the reaction solution to dryness. Add 200 z L
cach ol \véler aﬁd_ cthyl acetate to the residue, shake'vigorously, and then centrifuge. After remove the upper layer,
add 200 4 L of ethyl acetate to the lower layer. shake vigorously, and (hen cenu'iﬁlgé. The lower layer is used as the
solution for system suilability test. When the procedure is run with 5 L of the solution for system suitability tesl
under the above operaling conditions, the ratio of the peak area of galactosamine 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 test under the
above operating conditions, glucosamine, mannosanine and galac-losaminc' are eluted in this order with the
resolution cach between the peak.s of glucosamine and mannosamine and between the peaké bf l]lmﬂlosaillille and

galaclosamine being not less than 1 5,

4



System repeatability: When the test is tepeated 6 times with 5z L of the solution for system suitzibility 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
AN AN L

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

Identification (2) Dissolve 1 mg each of Heparin Calcium and Heparin Sodium Reference Standard for
phyéicochemical test in 1 mL of waler, and use these solutions as the sample solution and staridard solution,
-respectively. Perform the test with 20 z L each (_)f the sample solution and standard solution as .directed under
Liquid Chromatography <2.01> according to the following conditions: (he retention times for the major peak

from the sample solution and the standard solution are identical.

" Operating conditions- ‘
Delector, column, column temperature, mobile phasc A, mobile phase B, flowing of Lthe mobile
. . . ¥

phase and flow rate: Proceed as directed under the operating conditions in ‘Purity (9').'

Svstem suitability-

System performance: Dissolve 1.0 mg of Heparin Sodium Reference Standard for physicochemical test in 0.60
mL of water, Dissd]vc_O.IO mg of Over-sulfated Chondroitin Sulfatc Reference Standard in 0.20 mL of water.
Dissolwﬁ 1.0 mg of dermatan sulfate in 2.0 mL of water. To 90 L of (he solution of Heparin Sodium Reference
_ Slandard add 30 1 L each of the solutions of O\-'cr—sulfallcd.Chondroilin Sulfate Reférence Standard and dermatan
sulfate, and mix. When the procedure is run with 20« L of the mixture under the above op'eraling conditions,
dermatan sulfate. heparin ﬁnd over-sulfated chondroitin sulfate are cluted in 1]115. order with the resolution between
the pcaks of dermatan sulfale and heparin being not less than 1.0 and thal between lhc peaks of hcparm and

over-sulfatcd chondroitin sulfate being not Iess than 1.5.

‘ C‘Imnée the Purity (8) 1o read:

Purity (8) Over-sulfated Chondroitin Sulfate-Dissolve 20 mg of Heparin Calcium in 0.60 mL of a solution of
sodium 3-trimelh_vlsil.yljpropi‘onatc-d,. for nnclear magneiic resonance spcclrosbopy in heavy walcf for nuclear
Iﬁagnetic resonance spectroscopy (1 in 10000). Determine the spectrum of this solulion as directed under Nuclear
Magnctic Resonance Spec[roscopy <2.21> ('"H) in accordance with the fdllmving conditions, vsing sodium
3-trimethylsilylpropionate-d, for nuclear magnetlic resonance spcciroscopy as an internal reference compound: il
exhibils no signal corresponding Lo N-acetyl proton of ovcr—sulfaled ¢I1011droili11 sulfate at d 2.1840.05 ppm, or
the signal dlsappcars when' detecrmining the spectrum. of lhc sample solullon -as dlreclcd under 'H wilh

"C-decoupling,

Operating conditions-
Spectrometer: (1) FT-NMR, Nol less than 400 MHz
Temperatwe: 25°C

. Spimﬁng: Off



Number of data points: 32,768

Spectral range: Signal of DHO + 6.0 ppm

Flip angle: 90°

Delay time: 20 seconds

Dumimy scan: 4 _

Number of scans; SfN ratio of the signal of N-acelyl proton of heparin is not less than 1000 4

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

System suitability- 7 _
System performance: Disso]vg 20 mg of Heparin Calcium in. 0.40 mL of a solulion of sodium
3-'lrimelhylsilylpropi01ia|e-cL, for nuclear magnctic resonance speciroscopy in heavy waler for nuclcar 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~tri1n'clhyls|lylpropionale-d,. for nuclear magnelic resonance speclt‘oscoby in
heavy water [or nuclear inagnélic resonance speclroscopy (1 in 10000}, To the solution of hcpaﬁn calcium add
0,20 mL of the solution of Over-sulfated Chondroitin Sulfaie Reference Slandard: When deiermining (he speclruﬁl
of this solution under the above conditions. it cxhibils (he signal of N-acclyl prolon of hcpariﬁ and (he signal of

N-acelyl proton of over-sulfated chondroitin sulfate at 6 2.0:4+0.02 ppm and d 2_.18i(').‘05 ppm, respectively.

Add the folfowing next to Purity (8) _ .
Purity (9) Related substances- Dissolve 2.0 mg of Heparih Calcium in 0.1 mL of waler, and perform the test with
~cxactly 20 ¢ L of (his solution as directed ‘undcer Liqm'd Chromatography < 2.0/> according to the following

conditions; il exhibits no peaks after the heparin peak.

Operation conditions- _

Detector: ‘Al_l ultraviolel absorption pholomcler (wavelenglh: 202 nmy). -

Column: A stainless steel column 2.0 1.]1111 in inside diameler and 7.5 cm in length, packed with
dicthylaminoethyl group bound to synthetic polymer for liquid chromatography (10 s m in particle
diameter).

Column lemperature: A constant temperature of aboul 35°C.

Mobile phase A: Dissolve 0.4 g of sedium dihy drogcnphosphdlc dihydrate in 1000 mL of water and
adjust to a pH of 3.0 with dituted phosphoric acid (1 in 10).

* Mobile phase B: Dissolve 0.4 g of sodium dihvdrogenphosplmle dihydrate. and 106_4 g of lithium
perchiorale in 1000 mL of \mler and adjust to a pH of 3.0 m[h diluted phosphoric acid (1 mlO)

Flowing of the mobllc phase Control the gradient by ml\mg the mobile phases A and B as d:rcclcd

in the following table.



Time after injection of Mobile phase A Mobile phasec 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 relention time of heparin, beginning after

the solvent peak.

System suitability-
Test for required deteclability: Dissolve 10 mg of Heparin Sodium Reference Standard for physicochemical test
rin 0.40 mL of water, and use this solution as the Heparin Sedinm standard stock solution, Separately. dissolve 0.10
mg ol . Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water, and usc this solution as the
over-sulfated chondroilin sulfate standard solution. To 60 1 L of the Heparin Sodium standard stock solution add 3
# L of the over-sulfated chondroitin sulfate standard solution and 12 ¢ L of water, and mix. When (he procedure is
rin with 20 » L of (he mixture under the above operaling conditions, it exhibils an over-sulfated chondroitin sulfate
peak: ‘
ijslem performance: To 120 L of the Heparin Sodium standard stock sofulion add 30 1L of the
over-sullated chondroitin sulfate standard solution, mix and use this solution as the solution for system suitability
test. When (he procedure is run with 20 1 L of the solution for system suitability test under the above operating
conditions, heparin and 0\.-'cr-51.llfaled chondroitin sulfate arc cluted in this order with the fcsolulion belween ihese
peaks being‘nol‘lcss than 13
© System repeatability: When the test is repeated 6 times with 20 2 L of the solution for system suilability lest
nnder {he abd\-'e_opcraling cﬁndilions, 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 Refe_reﬁcc 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 ethyl aminobenzoate in 600 1 L of methanol by heating

at about 50°C, and add 170 4 L of acetic acid and 145 4 L of borane-pyridine complex.

Lithium perchlorate LiClO, White, crystals or crystalline ﬁow'der. ‘
. Content: not less (han 98%. Assay - Accuralély weigh aboui 0.2 g of lithium perchlorate, dissplvé m 30 mL of
waler. Transfer the solution to a chromatographic column, prepared by poilring aboul 25 111L of strongly acidic
lon-exchange resin (H type) for ép[unin cluolilatogrzlpllg-' inlo a chrom_alographic tube about 11 mm in inside
. diameter and about 300. m in height (afier adding 200 mL of Imol/L hydrochloride TS and flowing al a flow rate
of 3-4 mL per minute, wash the chromatographic column with waler until the color of (he rinsc water cllmlgés to
- yellowish red when adding mellivl orange TS to the elnate), and flow at a flow rate of 3~4 mL per minuie. Then,
wash the column with about 30 mL:-of waler al a (low rate of 3-4 mL per minute 5 times. Combine {he rinse waler
and the cluate, and (itrate <2.3 0i>. with 0.1 mol/L sodium hydroxide VS (indicalor: 3 drops of bromothymol blus

TS). Perform a blank determination. and make any neeessary correclion.
Each mL of 0.1 mol/L sodinm hydroxidc VS = 10.64 mg T1CIO;,

D-Galactosamine hydrochloride C;H;sNOsHCL  White, powder. Melting point; aboul 180°C (decomposition).
Optical rofation <2.49> [) 21 490 - +97° (1 g, water, 100 mL, 100 mmy).

D-Glucosamine hydrochloride C;HisNOs-HCl - White, cn-'slais or crystalline powder. |
Conient: not less than 98%. Assay - Accurately weigh about 0.t g of D-Glucosamine hydrochloride, dissolve in 50
‘mL of water, add 5 mL of diluled nitric acid (1 in 3) and ttrate <2.50> with 0.1 mol/L silver nitrate V§

(potentiometric lilration).
EachhmL of 0.1 mol/L silver nitrate VS = 21.56 mg CgH,:NO;-HCl
Calcium acetate. monohydrate (CH;COO);Ca-H:O [K8364, Special class]

Dermatan sulfate  Dermatan sulfate is mucopolysaccharide purified from the skin and small intestines of pigs by
alkaline extraction, followed by digestion with protcase and fractionation by alcohol. When cellulose acelate
membrane electrophoresis of dermatan sulfale is performed and the membrane is stamed in a toluidine blue O

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

Operalion conditions of cellulose acelate mémbranc electrophorcsis -

Cellulose acetaie mc_mbrane: 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 CsI;BN
. 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 solutlon add 10 ml. of dﬂuled sulfuric acid (1 in 6), and titraie <2.56> mth 0.1 mol/L

sodlum thiosulfate VS (indicator: starch TS). Perform a blank deterlrunallon and make any necessary correction.
Each mL of 0.1 mol/L sodiom thiosulfate VS ='1.549 mg CSHSBN

D-Mannosamine hydrochloride CsH:sNOs-HCl  White, powder. Melting point: about 163°C (dccomposmon)
Optical rotation <2.49> (] 3 -4.2 - 3.2° (0.4-g, waler, 20 mL, 100 mm), '

10
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T AHEE, R Fa oS FNiBoY— 2 2R n.

VAT INOMERE -~ R ob D SRR 120 4 LK o o B oA S L R ST 30
p LML, A7 NESMERBAER LT3, 2ol 20 g Lo, Lo TiET S
= “\/\.)‘ v, W b N A T RO S L, 04 S L 5 BT H S

AT AOMEE o L5 B SRR P 20 L oo X, k@mAWTﬂﬁﬂmemmJ
F, IR L = B A F TR B 2 B O R R S 2. 060 NG D

MESRART 7y M 7f>»m12 flmg Bl /g (fﬂu (7 o) LomLZiEml, EHREEI 5
D=2 = 3 U HEBRHT 8.0 meg A K/IEMEIRIE (7 2 5) 2 LT IERMEIS 10 ml & L=k 99 FEIT, m
ﬁ?&b#iyﬁﬁ%£0ng%m/m Bl (7:98) 4 MWLTEMhummkbtﬁlﬁﬁﬁmA,,
HEMEIRHE & 4 % BURHRUR A DY HE LG 500 o L TP % Sk ik inag o &U THENE & LT 100C
T 6 RFMNEAS 2, AL DMEASEREETHERL, 100 oL Foi b, WL S, EnE ROk
WA Z )= 50 pul o0z, BIRTHFERTA. Fh® mw&%%%mloﬂLﬂotmm
L, TR/ EREESEEERM A0 p L oEINZ, 80°CT IHMNEAT A, T SOHiA S ETE
L, BUREET S, FAEhOREHIT, KLKOEETFL 200 4L ForNz, ﬂb<%@ﬂﬁ.
BEOLRHEY D, LEEREL, TAEhOTEICEE=FL 200 oL Fo%M7, ML R R, &
LA D, TRE2ZhEnREER R CEERRE 4. KH@W&Ulﬁm&Bulﬂﬂhﬂé
DORITHIES o= 17T 70— 200 CEDEREFITOEE, RO Y La)Ivne—s
MBS DHZ 2 M O —7 IOk, BMUEERO SV a3 I o — s T 245
7AW IO — RO L KE ALy, -
R -
FREAER 0BT (RN ¢ 305 nm, HLHEE 360 nm) : '
BTANEAGm BE15 cndDRTF L REIDS me)ﬁ,zMx/} Ow hFI T —HAgraF
DAL Y BB TC TS, : :
B KMREE ABCHRBED e
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BBV 2K MY ZoLA o BRI (1000 1) 100 sl 127 % b= R UL 100 ol 2HIZ 5. O
140 b &7k, B U 2V o BREIEIR (1000 1 1) 860 nL l2HIZ 5.
iR sy 1.0 mL
EAREE PR AR 50 40
s | : |
R OMEER  D-v ) S R 8.0 mg ZOK/REHERE (70 5) 10 mL T L, v W3y
PRI & 5. BEMEIRIR/ ~ /W L AR (100 1 1) 500 uL 2EBRBEICL Y,
B LT 100CT e REMAET S, ZoiERRECRPL, 100 uLELY, WEEHTS. B
iz A& ) —L 50 ul &%, ﬁ{ﬁ’fi@tgl{luﬁlﬂ‘é PR A 10 L IZEs L, TS e
BEMBLR LRI 0 nL 2, 80CT I HMNEAT S, ZORFERECHOL, WEKE
T5. BEMIC, KRUWEBETFL 200 oL Fokilz, ML IRYIRYE, mUOMT 5. g
BREL, FEICHRETFA 200 2L #00%, WL R B, EONML, FIBE 25 A
BRGNS T5. ZOMS5 uLiToE, EROXETHRRT L E, ZradIror—
VEMEKT 5T 7 ML O =S T, 0.7~2. 05 Th 5. | |
VAT AOMERE VAT ABATERBABIE S 1 LIt o%, FROSETRRT L X, Juads
L TSI VRUEF I M I OIACEIRL, St v ivr o L R s
RV EHTY M I OSMEREATR LU ETHS. |
VAT LOEHWE : VAT LEEMRABER S aLicoE, FRORMETHEL 6 By ESL &,

TP I DT TR T AT T 7 b2 O = 7 RO ORI S5 4, 0% T T dh B,
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Ry SAILSH L

%+£&EH$¥H£E¥£§%AAU/zwzﬁAm%E Eﬁ@ﬁ¢&vfﬂWéL (1)DFl=
HDFE 5= HZ B,
R (2) ZIKnn&U\EWIQ%W@JﬂJ\/\ Vg g him ﬁ{uu 1 mg 0% 7K 1 nL T8 L, P
BTUMEREER L 55, ﬁﬂﬁm&w%i%ﬁZOMLfO%kD,X®KWTﬁW?HvFﬁﬁ74“
_<2w):ibﬁﬁ%ﬁﬁké,ﬁﬂﬁﬁ&@@%%ﬁm%ﬁtzﬁ—&@%%ﬁ%ﬂ%Lm.
B R ' _ :
RS, A7 A, B 7 ARE, BEHEA BIAER BOHFEOSEKE OV RITMESN (6) D5
- SRR EHERT 5. : : o |
VAT LA e : \
AT BOPERE M AEW?V\)/TF)WAWﬂVIIMg%KQGMmK%#LﬁWHOuL
WA b= Y Fa o F RS 0. 10 mg %7K 0. 20 ml | P LIZE 30 p L RO~ F VTR
B AT L0 mg K 2.0 mL AT L2 30 pL 2T 5. Zi 20 uLizo%, EFio
EUETIMET B L &, FAw & Ui AT, ~ 2% e R L T R T i o E
WL, Fhwd Uil 2T L B oo ) gy W”HlOUL A~ bRz o R
A F RO ASEEEIL L s LR TH D,

FBUE AFRBIEEBERAI Y 2H I A DREHBOTE (8) . RDL 3124535,

PERESER (8) AL T o M A TN A 20 mg ZAZREE A R A2 P VIER 9B ) Ay
YT a A S b U D b-d, OEERERIENE R 27 R I TR K R (1—10000) 0. 60 L 17 2T
ZOWICE, 3 Y AFA Y AT O EA S U A-d, B VS EETE T & L TR S R 2
FAERE (220 TR0, o b oSBT 400 Mz BLI-03ERR (1) 2 T W AET A & X
6 2. 180, 05 ppm (7 IABR (L= > N1 F o ik A7 & j*ll/ﬂ-hlh/{\'} DL BT N, "/
TFNEROLBRITNECET D o TV LTRET D L&, 2O VPRl ET 5.
R ZE '
WMAE - 25°C
A=y AT
F—HARA N 32, 768
AL VARG - DHO 9 3 ff/b%:+:L¢::£6_o ppm
2L 2 90 .
oy WL 3L A5 IRE ¢ 20 £
Fi—2%yr M
B m¥ «A)/mwrtﬁw%@7n%/®/f+w®wmumwmutﬂgn5n&
A e W B KBS (Line bloadcnlng factor = 0.2 llz)
AT LA T ‘ :
VAT LOMRE | A 20 mg ERERIEB ALY R OGIER 3- b U AT YT e U
Uﬁkﬁ®&Wﬁ%%2&¢waM%ﬁmﬁM(kmmmOAomtmmthK,ﬁm@
b= B oA F Tl iEAE S 0. 10 mg 2 EEMEIEIB A FARIER3-FY AF 02 L7 o

EEEF R Y - d, DEERES NS A2y b LHIE -I—J'HiJJiii’FsifB‘Z (1610000) L0 mb (T¥m LA

ojom&Mif.:mW’oﬁ,kamxHTTW¢ §2:04%0, 02 ppm {231 LD
VT e F BT DT, TR 62, 180,05 ppn | @ﬁ%MD?Fu4??WMmﬁﬁ

T FARKChHRT S ﬂ‘/l/%‘” Ha.
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: o EAEASHESERAERN Y DI S LORMESRL. ROTEWE 8.

PO (9) HBMWE AR20mg &K 0 Lol i0E LM 20 oL 2TEREITE 0, RO TkiE s
Ow NFTT 0= (200 CEYRBEETH & E, mﬂ)/@t JEAEII Y — ﬁ% BEH7RVN,
A
MrHas o AR CEERF (RIE M © 202 o)
HZ A NE20 m, 5575m®z7/vxﬁhmLm®wwﬁuvhﬁ774—ﬁ/:%w
T )ZF RS LS ﬁﬁﬁ%%ﬁT&Té
55 AIREE - 35 C’H’ﬁ@‘*ﬂi?ﬁ.fﬁ_
BEFA: Vo BTAFEF N DA —AKFRE 0. 4 g &K 1000 nL iEER L, O E01-10) %
AT pl3. 0 boFRdE4-7
BUhiE B - )/mzmifbjﬁﬁ_mﬁwO4g&U@miﬁ)%¢A1%4g%m1mom&
WL, MHEY UEE(1—10) 2004 T pH3. 0 ot 5
BB DL - B A R UBEE B ORE bk o X 30 % TR A A

FEAHE DREH %mma BI4E B

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

{nL DSy 0.2 mL )
"J}JllflL|] BRI v — ﬁfﬂ){%?ﬁs%f\/\) /foH-JHJ WD 2 475 DI
./ZTJ\ILH 1z : : .
Jmem EHKL&@%%V\)/&WxJWAW1mJOmgcm040mJ B LT ok N
vbﬂ¢u&&1x>m»ﬂMW%Hx%E%f/mMW”mo1mm&m02mmkmmb

ﬂmmm:/%D4%/ﬁﬁﬂF%&kjé AN g B U AEMER R G0 p L, i o
 /|u4%/mﬂw¢m&3uL&UK12uLiﬂMLt%ZOMLkO§,Lﬁ® ST
FhE WAREE L2 FuAd F oo —7 23h 5 . ’
/R/AUWnLrNA)/ﬁ %JWAMﬂuw&uoyl_@MLAL:/%D4JawMH“4m&30
wLZIRFL, AT AWEEMRAAEIE TS, o0 pLicox, o HfMﬂdé
L&, A~ WEEEE LY R FURMONEIZE IR L, FOSEEET 1. SLJJ—TI*)

VAT Awm%u VAT LW EMRIHER 20 p Lo &, RO ﬂfd%*bmwwﬂﬂk
&, R LT B RSB B 2 RO R L 2. 0 %LU CH 5.
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9,01 =R,

B+ AHKIFAXRETERG B Eﬁ%ﬁ 9. 01 BREZDE (1) DEEEEIEI Y FO4 f.zfﬁ‘?&‘#%ﬁm
. kDL /ZHDB,

' Jﬂﬁﬁﬂ::y Fa-4 ?Dﬁ&%‘%ﬁ Mmuﬁﬁtgﬁ, Al P 2 6 )
FHEREOFRBSERA—WE: 901 BEEOF (1) ORI, XOEEW7 5,
BILSESHBRAAAY SF MU LBES ERAR, WIS

ﬂ
%:LI

9.41 &

E+EHREHFEBE—BABAOL 9. 471 HE - ;ff,ﬁo)s‘%/_‘ szlﬁ’fﬂﬁz B,

73/ RBBMFBELRE T LAFEMT L 280 ng T A Y /L 600 p L BIZ, 9 50°Cic

MR LT L, EERE 170 0L RTUWR T -2 ) 2 il 15 ul ZMAD

BIERERE Y F oL LICI0, HaoRid UL H\ Thab. o

ﬁﬂga%ui ETLE AREHS.0. 2 B AR Y, 30 mL ZBL, BTb (BT Aya~
BT 4 MR A 2SR () 34 25 ml a_'!)\HL?’J 11 mm, BE30mdra~w 757
EAZFEAL, 1mol/L MERAHE 200 mL Z 1 Z 1 Y IRIT 3~4 mL 0O B TREH SHIH, /k%:?;ﬁ L,

ﬁMM#%%wAV//dﬂf%ikk%kﬂbMAﬂhhﬁ%ITWUmL%ﬁLTW@LtB
@) WAL, 1 AT 3~ ml U)i’ﬁﬁiﬂ'_f“?ﬁm;:’flﬁ/) r’)\ﬂx_ AHT 30 mL 0 1 43I 3~4 mL OEAFC 5 [H])
e 0. PRl E SIS S, 000 mol/L KK Y o AT ET A (8RR Yo e FE LT

TR 3 ;‘fr.'.ﬁ) kg Ir T W AT, MRS

0.1 mol/L f’J\fE LA '7AH§ 1 ml =]0._64 mg LiCl0,
D559 b4 UEHIE CHNO - HCL BEOBATHS. fith 4 130°C ).
Bedere (249 (@) 490 ~ +97° (1g, /. 1000L, 100mm).
D-ZILaH 2 UAEBIE CHNO, - NC1 RO U ERIOHHTH 5

EREOSHLA L. ERE AMIN0.4 g AREICEY, 7K 50mL i:?ﬁf»@ T o fo i (1%3) 5 ml
BN, 0.1 mol/L IHRERHE CREE T 5 (BAGEW )
0.1 mol/L B4R L mL = 20156 mg CHNO, - HCl
BEBE DL S o L—KHY  (CH,000).0a - HO [1(8364', %ﬁ;&]‘
FILIE VBHBTATIL 7}&1@7&»%%7wamm&,fa%fef%mb;Tw:hwﬁ

EHAZ D ORR LA =22l a2 T w7 — MEESEKII AT, ML DT —0 il (1=
200) ITIRLTHYATHEE, B -V R THSH _
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[ Tk E S o -
T —ATFEF— ME 16 cn X K& 10 en
BB : BTEE U VL w7 KN4 52, 85g ZUKITEEA L, 1000mL &4 7.
PRENFERT ¢ 3 BRI (1. 0 mA/cm)

RIU-EY SUGME CHBN ZRBONIE.  EEE A0 ne ZHHICRY, 0,05 nol/L 3R
W 40 nL T L, BRDTRNE (1-6) 10 mL 201, 0.1 nol/L FAREEF I U & ARCGIETS
GEFIE 72T VR . RO CERIRETORET 3.

0.1 mol/L FARfET + U 7 Al 1 ml="1.549 mg CH,BN
D-= /32 E8ER CHLNO, - HCL BEOEETH L. Bla : #168°C (4R .

BERE (249 [a)P -4 2~-3.2° (0.4 g 7, 20 L, 100 mmx
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