kR % (2019)

58 FALTUBTUOE= L (FRERIED)
58.a /493N 57k

(1) #=E

ZOREBRIEIIMEE T =TI 5, ZORERIED /AT Type D THY, ZDFLH1% 5.8.a2017 XIE
SCN.a1 t%,

TR BHIKZMA CF AL T 87 o E=0 L (BiF R EY) 2L, A4 7a~< 757 (1IC) XdER
Tk 70~ 757 (HPLC) \ZE AL, A4 M T N CTHBEL . T4 7o h i SRS S R ST EL .
SHTRBROTF AT T =y A ERRALY) 2RD D, 72k, ZORBIEDOMEREILES 5 12R T

ZDOFFEIZE AT AVT 7V M T A T U T =0 b (REBRLY) DR EETES (HE 4 &

),

(2) BEFE FUEKLUKIT, KITED,

a) JK: JSKO0557 [ZHLET D A3 DK,

b) TJHILEE: I 98 % (HESyR) Ll EoREK,

¢ pEFAXLREBER: HE 95%(E &) DL EORIK,

d) 1-FOBDRIVERVEEF I L K 98 % (L &5y 3) PL EDFRIE,

e) 1-ANXHURIVEKRVEEFTRI DL i 98 % (E &%) LLEDORIK,

) [F5E: JSK 8863 IZHIE T Dk UL FSED S E DK,

o) AEEEY?. TXLEE0.083g. p-tRuX i BAENE 0552 g, 1-4 72 AR EF R 0,195 g, 1-
AFA LAV EET N L 0.376 g 1EOE 6.183 g 2477 A 1000 mL (ZiEA0 &Y, ZK#) 500 mL &
INZ T, FIERRETRENMZ D, FHANE PTFE O AT L7 02— (FLEL 05 um LLF) THilh
ERAN

h) FAITFUBTUEZYLIELER (1000 mg/L) Y : IS K 9000 ([HETHF AL T LT E= L
0.1gZOIHRMIZEY, ZDOE FE% 0.1 mg OHTETHIE TS, DEOKEMZ THENL, 227722 100
mL (2L AL, R ETKREMZ 5,

i) FAVTUBTUEZDLEERO0 mg/L) Y FHERC, FALTUBET T = LE YR (1000
mg/L) 10 mL 24287522 100 mL (2&0 | AR ET/KEMNZ D,

i) BERRFAIITUVBRTUOEZYLEER03 mg/L~3 mg/L): EHRHCTATTUBT E=T A
HEAER (10 mg/L) @ 3 mL~30 mL Z 42 &7 7 A= 100 mL (ZEERERIIC LD | R ETREINZ D,

ﬂy‘llﬂ

FEQ) FARGICHY, HEISUT-REZTHRT 5,
(2) FRBL7-IEOWREEL, 74202 0.5 mmol/L, p-ER e 22 B4 E 4.0 mmol/L, 1-4 74 ALk
fe )R 0.9 mmol/L, 1-~F o 2V F MW A 2.0 mmol/L, 1E51 100 mmol/L &72%,
(3) WRMENRBHDLDTT I —4 —HRTRIFT DI EEHELET 5,

(3) BERUVEE HALCERIT KOLEVET S,
a) 442o0%MJ3700) RFEEKAFEIOTRIFT(HPLC): IS K 0127 IHETH IC XL S K
0124 | ZHLE 5 HPLC TIROEHZ7-TH D,
1) Hh3L: N4 mm, EX 100 mm OAT VRO T LB ITRIFE 5 um OF 4 #k T =0 2FEAfE
BUTBAKMEAZ IV — RN T TALEZED @,
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2) HWSLWE: VT LFEEE% 55°C~60 °C CillEicx5b M,
3) BHE: ERE AR,
b) AUTL2IqILB—: FLEL05um LLT, Bl PTFE &

¥ (4) Shodex IC NI-424 2D FRCH ARSIV TV,

(4) ERERIRME

(4.1) #l X ROLEEBVIT,

a) oMTEREF 1.00 g 2130 E | 277 A2 100 mL (2 AD,

b) /K#I50mL 2%, IRVIEE THED L, FICHEMRETKREMZ S,
o) AREEO—ERELY, K TIEMEIC 125 %45,

d) ATV T7 o — (L 0S5 um LLT) TAIL, NI &35,

(4.2) BIE WEIX, ISK 0127 XiF ISK 0124 K KD EFVITH, BARRZ2HEBRIET, BIEICHEHR T2
AF v ra~h7 57 (IC) XiLmsiRiA 7 a~ 777 (HPLC) D#EAEHIEIZ LD,
a) AA2IRATN57(1C) RITEERAEIOTLT ST (HPLC) DRIESEME: WIE SO —HZLLFIZ
KT, TNAEBEBIZLTRET D,
1) W3l F AT =y LEEEELTBUKEAZ VL — RV 5 (NEE 4 mm, £& 100 mm,
K% 5 um)
2) HSLFERE: 58°C
3) BEER: )l llvFRLIEbD,
4) FE: 1mL/min
5) FEAE: 20pL
6) BRHEB|E: BERUSGEHRNE

b) BREHRDER
1) AR AR 20 UL % IC XL HPLC IZIEAL, BRUREED/a~ N T LA TLEkL B — 2 i
R D,
2) BBt SR O E LERRE oY —/ HfE L O EREER T 5,
BEBROMERRIL. BB ORIERHATS,

BE 1. REWRROPEIZBWT, v N o7 AD B IWE — 7 m S CORER HTIRRIERAME T4
DA NDHDH, 2D, B — A AW TR ERETERTHZE,

c) RAEDAIE
1) #BHAW 20 uL % b) 1) LFRIBRICHAET D,
2) E—JHEPORERIVT AL T U T =y A BERD | TR E R OF AT TR T =T A
(iF b)) #5325,

#E 2. BEROIERESFERRIC, AR T O~ Ny 7 2D EZY L 5720 B — 7 HEfENOIRE 2R
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H52e,

EE 3. WA AT RIEL AL TODT0 R=ATA L EAL DT I &2 B4 5O TS
THZ&, PIEBRLARITC, £ 120 HRREOL E(LR 2 LD 20,

#E 4. ARBIETIETF AT UBT =0 A TEBRCY) K ORI 7 7 B ORI E S FTRE Th D,
ZFOBAIE, AT 7IUREERERR (1000 mg/L) . FA L7 VR T =7 AEHER (1000 mg/L) O — i &
BIRAL, K THIRL TIRAEER (10 mg/L)® ZFHHEL, (2)i) DA EEHEE (10 mg/L) (2282 THE4
%o LAF, (4.2)b) LRIBRITHRAEL . oW alkb ih O 25 E 3t S B R 2 L 575,

BE S W7 T=7 (3861) ORIPGREROME F1E, 0.25 %(E &/53#) KO 0.075 % (H &553) DI
INL~JL TR [EIER )Y 101.8 %~103.7 %% Uf 93.9 %~97.4 % ThHh 7=,

72 ZORBRIED EE FIRIE 0.04 % (H 85y 3R) FL i Th o,

SE X
1) BRI, BHMIG: (A 7a~ N I7EICEDMRT o E=T PO FRILY K AT 7k

[RIRFHIE, IEHIFZE SRS, 5, 1~23 (2012)

(5) REEIZO—S—F BT E=THOF AL T UBT By ARBIEO 70— — NIRRT,

| 1.00 g | 2E7523100 mLICiEAWES
—7K #7150 mL

| R0 A | eRTIranBEL T
<K (BEHRET)

| R | 1256, k
|

| %ty | ALy 7rs—(05umLT)
|

T
|

| il | a7

BT E=T P DOF AL TR T =y LikRiE7 o — —h
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BE M EGERER N ORBWEE TR T =) DAL T 7V NTF A T UBO IC 7a~<h 5
LERITIRT,

(A) IR BIEYER (AT 7B, FAL T VBT o B= AL L T4 60 ng #1124 £ (3 mg/L, 20 uL))

2V T IR — 7RI
1

(B) UEHAME (iR T =T HIZANVT 7R, TA LT UVEET = AL TH 0.25 % (E &
4rER) (2,500 pg/g) FH 24 & 7s)

BEK ANVT IR OTF AL T RO IC7a~ T A
(B—7: 1L.ALVT7 7R, 2.?%“/73/@?{)

IC OWIE S

71725 Shodex IC NI-424 (% 4.6 mm, KX 100 mm, K% Spum)
Z DD FAE (4.2) a) DRNEFAFEOFIRDEFY
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58.b BE®EFEIOTNTSTE
(1) W=

ORI RN 35, ZORBRIED I Type B THY, ZDFLH13 5.8.b-2017 XX SCN.b-1 &
SRR

SINTREHIKEINZ CTF AL T VBT =y L (G Bw) L . MBI TT pH 2303, @il
Wk o~ 7 T7 (HPLOIZEAL , 7/ B2 b A LIt =T v a— iRk~ — 7 L3373 ezl
FHREG LIS VAT N T L THBEL ., R 210 nm THRIEL . oAl Bth o F A2 7 7 =0 A (G
b)) %R 2, 72k ZOREBIEDOVERRIIMES 5 1277

SO FFECE ST, WREEE N ONTF AL TR T = A (L) BNEREETEXS ([EE 4 2R) .

(2) BE HEROUKIL, KIZLD,

a) K: JSK 0557 IZHIET D A3 DK,

b) JKEEIEFRUHL: JSK 8576 (ZHLE T A SUTIF D S DR,

o YABKREZF FYDL - 12kF¥: JSK 9019 (ZHLE T DR SRS D SHE DRI,

d) YABZKFEF FUDLZKME: JSK 9009 (ZHE T 24k IXFLED SHE DK,

e) BIEFREFT MY I L—KIY: ISK 8227 ITHIE T AR LR ED SVE DRk,

f) FALTUBTUEZILEER( mg/mL) P ASK 9000 1K ETHF AL TUMBT o E=7401g
ZOXHEIIZED, ZDO'E E4E 01 mg OHTETHET D, PEOKEZMA THENL, 27727100 mL
IZBE LA, R ETRE MR D,

g) FAVTPUBTUESDLEER00 pg/mL) P FHEFC, FASTUMT =Y LMEEER (1
mg/mL) 10 mL %4875 A= 100 mL 1280 =R ET/KENNZ 5,

h) RERAFAITUBTUOEZILIRER(1~20 ng/mL) : FHRKFCT AT TUBT o E=0 MEHERR
(100 pg/mL) ® 1~20 mL &4 75 A= 100 mL (2B PEAYICED R ETKZ NS,

F ) FARGITHY, LEITSUTBERHRT S,

(3) B|ERUEE HBEKOEEIX, ROLEBHVETD,
a) BERAEIOTRSST(HPLC): JSK 0124 [ZHIE TS HPLC TROE A= 3H0,
1) A3L4: NEEA4mm~6 mm, £ 150 mm~250 mm D AT L AHD BT LZETRIEE 5 um D7) Hak
(LGB LRI =T A a— L U T I AL A LIS U A LV P 2T TALTZL D,
2) hSLIE: »72RE% 30 °C~45°C THREITZ5H0,
3) BHER: TOLLERHEE T E 210 nm AL THIE TE5H 0,
b) RTRFYIRE—F—
o) SEDSEEH: 1700X g T oyBE R EE/ b D,
d) BEBDSEEM . 8000X g~10000X g T Lyt vTHE/R S D,
e) pHEERM: ERFEEMIPEAIAEYE, EBISET-HO T, pH 1~pH 11 O#PHZ R E T, pH 11
FROEERDPIRMAINTNDHO,

F Q) SUBTFNDERITFLT ) —VFIIAG L DRNEI B RIETIENHLD T, TDT ) — V%
WEELCT A7 VR N AORIENZE LI W7 LT 528, JBFIEL T, v a—2
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RY~— D) IRl KDY I PN DSERIWE S 1D,

{&& 1. 77 20% Asahipak NH2P-50 4E O 4, 75 X% CAPCELL PAK NH2 UG80 D44 FR CHiIREALCTUVD,
&% 2. pH HBRHKIT UNIV BB EO A R T IRSN TS,

(4) ERERIRME

(4.1) #l HHHIEX ROEEBVIT,

(4.1.1) RS TARENH

a) ZoMHTalEl 1.00 g 2130y, ke =477 23 200 mL I AHLD,

b) /K 100mL #Mx ., v RXF I AH—F—% VTR 10 43 fDEIRES,
¢ HHEL. RE AR A IeE DI 50 mL IZED,

d) 3E.0F) 1700X g THI 5 4y B B L @ . BE e it e 35,

E () [EHREEE 165 cm K OVEREL 3000 rpm Tl /] 1700X g FEHE 70D,

(4.1.2) BRASWAREMH

a) ZHTRER 1.00 g 2130 ED | 27T A= 100 mL (2 AL,
b) /K 50mL 2Nz, IRVIEED,

o) FERETKEMZ, MHEET S,

(4.2) pHEFAEE HhHEo pHREIX, kDO LEBVITH,

a) FHHIEO (D &) 2L, pH RERIRE O C pH 2895,

b) a) THIHIED pH 75 pH 5 LL EO5AIT, A ke OILE D15 mL i2&, ) OFEE I,
BN AT 2,

¢) a) THEHED pH 25 pH 4 LLF O%A 11X, K 40 mL 28 —H—100mL (2&5,

d) pH FH&HWTOKERE T N D 2381 (5 mg/mL) 212 C pH 5~pH 7 IZFR%&L, K CTaE~7 7 A= 50 mL
(9,

e) HEMRETAKZNA, HkE LILE P15 mL 12b5,

f) 3E.L2/7 8000X g~10000X g THJ 5 4y it LBl © . LAl E AR E T 5.

@) RUT L RO e OILEE CRIE ISR ALV O,
(5) [AlEY4E 7.2 cm~8.9 cm & UVAElfiA$% 10000 rpm Tz L /) 8100 X g~10000 X g FRE L7225,

HE 3. (4.2)b) LW e) ~f) OEIEITZ T, BIKME PTFE ®DA T L7 404 — (FLFE 0.5 um LLTF)
THmL, AREREEREL TH L,

(4.3) BIFE WEILX, ISK 0124 RO EEVITH, BEARBZLRIEREMEX, EIHEHTHEmERIK 72~k
757 (HPLC) DfAE T EIC LD,
a) EEREEIOTRT 57 HPLC) DRIEEYE: WESREO—FIZLTIORT, TNEBBIILTHRET
éo

W]
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1) BSL: TIHEEEFERALZE =T va— LR <—n7 5 (RN 4 mm~6 mm, £& 150 mm~
250 mm, KI5 pm) XX T FEAACERE S LTS U7 L 17 A (N 4 mm~6 mm, & 150 mm~250
mm, $7£% 5 pm)

2) ASLFERE: 30°C~40°C

3) BEEEY: VABEKE T RNITA12 KR 179 g, VAR T KFEF DL K 0.78 g K UONHE
HEHERRT N T L—/KkFn 14.04 g Z/KICEDL T 1000 mL &35, Bk PTFE oA 7L o7 L4
— (L2 0.5 um LA F) TAIHT 5,

4) FRE: 09mL/min~21.0mL/min

5) FEAE: 10pL

6) HRHIF: YOLERIER, WIEKR 210 nm

b) RERDER
1) SBEHAELER 10 uL 2 HPLC IZVEAL, R 210 nm O/ v~ T Lasidkl , ©— 7 HiEz R0
50
2) Al R OB EE LR 210 nm OB — 7 HiFEE O &R A ERL T 2,

¢ HEDBE
1) AEHATR 10 L % b) 1) ERERICERIET D,
2) E—JHENDRERLIVTF AL T U T B AEERD ORI R OF AL T U T =T A
(i & B k) 2535,

{FE 4. ARBRIETIET AT VBT B0 A G RCY) K OF SRR O [FRHHIE D ATEE Th D, 2D
Be T, FASEREE NG (1 mg/mL) . FA S T U7 = MEARENG (1 mg/mL) D—EBEZIRE L. KT
TR TR AEER (100 pg/mL) @ 23R, (2)h) OF A7 FET &= MMEHERR (100 pg/mL) 12
EZTHERTSH, LT, (4.3)b) LREERICEIEL | /3 HrakBl i o & E S LW B IR A R 5,

&% 5. WiET L E=7 LEAIN, BB s RA0EE 1 801N, BE O IERE 2 890N, (LR AEEE 1 804, Wk G An B
1R ERFRED U2~5 MY BOF AT T U T =0 2ETINUTZEE O ClEGRBR &
1T o7 RIE, 0.025 % (E #57=) . 0.01 %(E&533) . 0.005 % (E #4573 2R) K * 0.0025 % (H &7 =)
DML TEREYLHR D 95.4 %~100.5 %, 94.7 %~103.8 %, 83.3 %~109.0 %X (! 87.2 %~
103.3 % ThH -7,

Fio RBRVED Z Y VML O T2 D O I FFAER DO AR K O s SR AR LIRS, FA LT U7 %
=171 0.00476 % (E 757 7R) ~0.204 % (E 5453 2R) OFiPH T 7o =M B EZ AL TV,
725, ZORBRIED & TIRIT 0.002 % (& 8455y R) fE ThHhD,
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K1 FATTRT =0 DGABRIED 2 A PEHERR D72 5O O IR FBR AR O BT R

e o w5, RSDY srY RSDR”
A wr ) 3) 3) 3)
0 (%) (%) (%) (%) (%)
F e = A EEL 10 0.00476  0.00019 4.1 0.00060  12.7
FIE R = HE A k2 9 0.00976  0.00029 2.9 0.00050 47
F e = A IEER 9 0.0506  0.0019 3.7 0.0022 4.3
bR AR 10 0.101 0.002 2.3 0.003 2.6
{ERAEEF2 11 0.204 0.006 2.7 0.008 3.7
bR AEEL3 9 0.00989  0.00037 3.8 0.00060 6.5
1) RN BR = S 5) DR THE 6 A 2=
2) “FHE (n=RBREE<GEH I (2)) 6) =] B R =
3) HEFE 7)  ZE R S Y =

4) PHTEE R

SEXH
1) RIS, KRFTHIE, ROJIIER, ARG sk e~y 7% Tz Rk o di Rz 3 L
OWF AT RO RIFFE, B A LEREHZHEE, 87(2), 120~124 (2016)
2) ERIER, AFHRE: mEiikra~hr 77 (HPLC) B LD IEE OBl EE &k N T A>T VBT
RS ABREBIEY) ORE — HFEERAE —, IREHFZE#R Y, 8, 70~78 (2015)

(5) REEIO—S—F EEFOF AT TUBRT =T ARBRIED T 0 — 2 — M RITR T,

[ ohrakkl (k) L00g|  J6ke =485 2= 200 mL
«— 7Kk 100 mL

| HEEAE |~/ xF oA —T— 1053
|

| BOGEE | SeRsOILEE, 1700 x g, 5551
|

| i |

K11 JEEHPOF AL TURRT oy ARERET o — —k (B ERE (4.1.1))

[ b7tk Gietk) 1.00g] 47522 100 mL
< 7Kk 50 mL~70 mL

| R0 IR |
— KEHET)
| St |

K1-2  JEEHROF AL TR T R ARERE T n— — b (G ERE (4.1.2))
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| It |
]
| pHFE R | pHER B
pH 5. F
pH 4LL
| sHm@oml) | e—»—1l00mL

|
| pHFESE (pH5~pH7) | /KER{LT R A% (5 mg/ml)
]

| BLIAL | 2 m752=a50 mL, k
— K EERET)

| mOpBE | JEEEOUEE . 8000%g ~10000%g , 553 fH]
|

| sebai |
]

| Wl | Ed ka5

M2 R OF AT T URET = LBRIET m— 2 —h (pPHIEE K ONIUE A1)
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SE WHEBEONTFA L TUBRT T AD HPLC 70~ NS A IRIZTT,

—1
2
!
L. /A_
FIFEERI(57)
(A) IR B EEEW

(HEfEE, TA LT UET =7 L LT 100 ng #H24 & (10 pg/mL, 10uL))

1 —

2

] l
REEE (%)
(B) sUBHA K

(BEAHEER, TA LT VBT =0 AEU TR E B3 0.1 %A 4 B2 i & ILEHI AN

BEX R OF AT BT E= LD HPLC Z7u~ 7T A
(B—7: LumEE. 2.7 4T R)

HPLC o] & 414

7172 : CAPCELL PAK NH2 UG80(N#% 4.6 mm, £ & 250 mm, Kifk 5 pum)
Z DM DS 1% (4.3) a) HPLC I E S D B R DL Y
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