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Demonstration studies on drying of Paeonia lactiflora Pallas for large-scale
production and constituents change in the preparation processing

Takayuki TAMURA, Kazuhiko AZUMA, Isamu OE, Yoichi YOKOTA, Kenji TAKEBAY ASHI
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Summary

Drying method and quantitative analysis of constituents of Paeonia lactiflora for large-scale
production using the flat-bed dryer was investigated for the purpose of making a processing
manual for the farmers who cultivated "haru-no-yosooi (cultivar of P. lactiflora) " to plan branding
as "Toyama peony" to ship peony root of high quality stably. As a result, fresh roots were able to
dry by the drying method that we devised using an intermittent wind blast technique. The drying
at 30 degrees Celsius was completed 15 days after a start of heating blast (heating blast : 8 days),
and the drying at 40 degrees Celsius was completed 13 days (heating blast : 7 days) in the same
way. Even drying at which temperature was able to produce crude drugs which satisfied an aim
of high quality, but the paeoniflorin content by the drying at 30 degrees Celsius was a high the
tendency.

We will study on the efficient drying methods that reduced time and cost for drying, and support
farmers by technology transfer.
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Evaluation of Bitter Taste Masking using Fine Particle Coating Method
(Second Report)

Hidemasa NAGALI Isao MYOKAN,
Division of Drug Formulation Toyama Pharmaceutical Research Association

£:3 #

CEENARESE (OD $8) I3OICE AR VPEOK TESIIHIET L 2 8006, FEH % H
TT2DICHEELEHEOBZEICODMA LR T, IRET FeT7 I v A0UEPHFETXLHE L
LT, HEFEEFIER LTS, OD SEQOBAZFNIBWTIE, OENTHTHEEICHES S
D OBENT RN L EROMER (FAF 7)) RHETLESD L.

A, WRTO—T 1 Y BRI EDE R AT Y S ORBEEMEERE L, WWEE VI L) R
FT5ZLET, RO LRERT A VI FEERE L. TOKE, PhEErHnws2&7T, #
BRIEMOFE LR~ AX Y IR EBTESL I ERMER L. &, a—74 v 7R Z B/ 08N
RGeS L, WREFEI AT 2 &I10& ), REOFHML S HITHEEL 72\,

Summary

An Orally Disintegrating Tablet (ODT) easily disintegrate in saliva when it is held in the mouth,
so it can be taken easily by elderly patients who have difficulty swallowing the tablet. In recent
years, it has been rapidly spread as a dosage form which can improve drug adherence. In the
formulation design of the ODT, it is necessary to provide excellent disintegration and bitterness
masking.

In this study, we examined the optimum conditions of bitter taste masking by the fine particle
coating method, and evaluated it using a taste sensor. As the result, it was confirmed that
bitterness masking of drugs can be performed by using the pre-granulation method. In the future,
we would like to further verify the usefulness of this method by manufacture of ODT using

coated granules.
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THEONIEE &2 P OBEFME UCEHI L 72 B
PR E TR AN AR VAT Tl E 3 2 ek
Z, KXy x 3RoEHIcEERPTCHET S
%k (CPAMH) OBIE b To72. b, NLIEEE
T T AMETH S C00 & AEL X, <1 F AMIC
BT 2209 THDB20, HEOT S 7 13H5HE
IS CHEL L. FOB, IEOfEIZowTiE, 0
ERGZLTHRRLT.
¥ BREEREE T, METERL IS U
WD B720, 75227 & LTHW Kk
(10 mM KCIK#&E#) H#HWTRX=RAF 1 D

LT BEDND 5 .
2) HEEME T OFFili
ML, BNz 3 moflET— 5 2 HHOM

W77 r—ayaleCiseiEnimL, &t
HEICEAEORBERELAZLICE > TR SN
LMY ThHY, 1ULEOETHKROELZHBANT L &
MTELHREHBE L TERINS.

REER

1. WFI—FT 1> TEER
Wt Fa—7a 7%k T-RAY—EBLUREH)
JEEREIZL ST, A AODI—F 4 v 7 %ERL, T
FLOE ) IR T RORR L - T4 ¥ T RS
SFP =y b2 HW/za—F 4 7 TlE, BhitEic
X RSB REEI Nz, F 2, HEIE R IR O
BHEIZIY, a—T 1 vy TRFIIESN Lo 7.

Table 2 KiFOA—7 1 > IFKMEERLN
TR DGR F 1R

Z=v L J—A¥—d—74 7 :SPC (R
FNAATL—)
TENEER c FP (hy 7AT L —)
3) BROEFAMm

Mok % F R4 2 AR I2 1 E 10 mM KClL KB %
A, 2) T L7z —5 1 » 7 JEHL 3439 mg *
HWEM S TIZAN, AA OWEEHNS0mM & 725 &
ANWCHHEL L7z, F/2, avyra— LT, AAJKE
#2645 mg [ZOWTHRMIHE L7z (AAELLT
50 mM).

% 1 R MO | T
SFP % 5 — 10 g/min 75T 267 um
SPC-A % 5 — 10 g/min 75T 7384 um
SPC-B %8 5 — 10 g/min 80T |7059 um
SPC-C % 5 g/min 75C  |7427 um

F7o, BEREFEMEE T, EEBL T a—7 4
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VMR ORMBRERE L2 A, SPCL=y + % TS, FEAIRIE 80T & L7-&thimd ~ A% st
FAWwia—F 4 v 7R TIE, I—F 4 » 7RIk T ml, aviha— (AAESE) O 1/5LFICE THRE

KINZRIES N TV B2 EE S (Fig ).

2. MFIA—FT 4> THKICEBDAADTRX D THE

2. CEMEL7za—T 1 7RIS OWT, BB LE
AR E TR L 72, Z /%, AA OERIIG
ETDHAEl v vV OBEMBEII—T 4 v 72T 8
LoTETL, YAF VY 7HEEZRT I ENMHERS N,
SPC 2= N TI—F 4 ¥ 7 % To 2R R TIZH R

2P L C\v/z (Table 3, Fig. 2).

X7, BT S r— a3 v EBEWCELE R
WML, WREEHBICTEHEL 2. 20#R, AEL &~
TEIE R E LTRSS, BEMEFEBRIC, I35 ¥
THERETIIRAF Y THRPED LN, T ba—)b
EbEE L CEERR (JERR) 2815 DLTFICHIR E T we,
T2, CORBITERRBICIAME L LHEL TV
(Table 4, Fig. 3).

WRED SNz FFIZ, a—T 1 v TEEER AT L —EE Z =
Fig.1 AAEX (£) $L030—57+1>58 (BA) ®SEMEBHE
Table 3 AA OBKEFE (BEME)

B C00 AEl CPA1 (C00) |CPA1 (AElD)
Iy ra— 973 2781 0.42 0.87
AA I—F 1~ 7 (SPC-A) 6.56 10.31 0.21 0.19
AA I—5 4 » 7 (SPC-B) 354 473 0.00 0.04
AA I—5 4 » 7 (SPC-C) 476 6.27 0.00 0.05

(#it1 3 O PEE D)

Table 4 AA OBREHME (HT(E)

P FRPE TR IR PR Ik

(k) (5Emk) (#5%) (#5%)
aybhu— 1.36 438 0.09 0.22
AAa—74 7 (SPC-A) 092 1.62 0.05 0.05
AA 3—7 4 7 (SPC-B) 0.50 0.74 -0.02 0.01
AA a3—7 4 7 (SPC-C) 0.67 0.99 -0.02 0.02
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30 %E{E Control
4 AA (SPC-A)
25 AA (SPC-B)
20 AA (SPC-C)
15
10
5
o — e el pd DAL e —_— Fig. 2
CPA1(AE1) AA O—7 1 > JFENOD AE1 EXME
5 HEE 3 Control
B AA (SPC-A)
4 AA (SPC-B)
3 AA (SPC-C)
2
1
0 Eff RN T - F|g3
HERR(SER) IR (12 AA O—F 1 > JER DOHETEE

Arlnl, F A X NEN B EESE O BMAIFENDH T 5 2 &
FHME L C WK TI—T74 7 EEHWTAA I~
T4 Y7L, TR AF U IR R TR L
720 BIEICBWT, AA (AR 7 L — F) ICE BT — 7«
v ERERWT, MBI T 2 oA
RiEEski 2 —7 4 v 7EEICE Y, MR a—7 41
YT RfToY. FORR a—T 4 Y EHRICHV
S VERERF B ADYAA DEIRIZISE T 5 AEL
L UVICRRINE T S 2 LB L7270, IEREZR RO
AT A oz, o, W I—T 4 YRR
B SR ETOERY A F VIR ICEDT RO SN,
WEDIA—F 4 VIR THERYAF VT 5T 7201213,
MEIEEA ST, B L TR TRERELARICa-
TA Y TT DN (FRERE) PEHTHLEEZD
nr-.

FITEHMENE, a—T 4 v TEHE L THRE R VI
HE 2w a0 — 2z v, PG E M
FELZAABRER 2T, HI—71 v 7
LR ER~Y AF v IR ORF 21T o 72, T O

B OFHEREICL AN I—T 1 YL LTET —
AZ—FNE B a—T 14 ¥ THER R, BE XS
B R DT 1 VTR TR B LD
BaEhiz F72, TOBOREL AT L —HE LIRS
JEDLEMIZDOWT D, FEIH LT 30% RO i A
R THRY AT VIR PBOLNDL Z LS 0L
ol B TUAU—-AOBEWHARIIESTHY, 31—
TAYTHEETITALZ NS, TR~ A%
YL EZ LN,
SROMEIZ LY, FhEREIC L 2T —T 1~
Ik, HREWOBHEL AT Y INERTESL S
EERERL. A% I—T 41 VR To 2 ERE W
CTIREN RS Z BB L, MREFMZIT) 2 L12L D,
REOFEHAMELE EHITHFEL 72V EEZTWD,

X

1) ERAS, MRFa—F 1 v 7EEHGER< A
X v RO &R, FESEFZE, 37, 42-47 (2018)
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NAFERROMEFE — /N1 A EERORFE FEEORE —

EHA MR, Bk FZ2. AH R O %, SR B
Ml AR A2 IR TR BIEREwTE

Quality evaluation of biopharmaceuticals
— Examination of Comparability of biosimilar —

MIYAMOTO T, MATSUNAGA T, HONDA H, YANAGIBASHI T,
OGASAWARA M, TAKAYAMA N, AIKAWA'Y, KAWASHIRI C,
The Biological Study Group in Toyama Pharmaceutical Research Association

INA e, BT A2 AR RIS L Y A I N D & Xy HEBEKLT S
72, BEROBGTALEWESEG E BV, JefrN A FESEG L O —Mx2 FiE$ 5 2 & ST
HbH. FTOw, OSBRI E ISR 2 R, Q4WEtEcB+ 5 ikt
LY, AT F RS & ORISR ST A LE D D

AR TR, Y ATRTF K (AT FEIES, NA F B, N FNY =R OE
HIERES) REME LT, N AEEZOFEEZEML, N FEEJONEFHOHEOEIE LR
LR 2 WE L7z, 40, =) 20X L5 > oW RERIC X 2 WM EE L
T, SDS-RVTZ2IUNT I RFVERKICLSLT) A0RTF Y HAOHTFEHMEL ST 2 X
Fr7uy T4 vy P X ABEAMRRBRAERL /2L 2 A, WD H—TIRIL kBN & 7
W, RFEMES, TN ARG, N FHkian, N FRY —ios TRk, K4, 314-388,
31.4-378, 32.2-432, 409-455 kDa & HEH S, EEG K OTTNA FEEFZO G TR2IZITITFEE
THolz. TNHIZHN, /N1 FEEdh Ok 138 kDa @0 FRENZEED, ZIUd N, T BT
HHIRIF T NVT 7 BSIEOFEEREEORLBNE & —F L7-.

F 70, BN AEYEERBRBEFMAOKRFEZHEMNE LT, M2 ) A0RZF vV 2BE
(hEPO-R) ZBIMNEOMEHE 2 61 & 4 5 in vitro AEWNE MR % i L, &858 D 509% il
B (ECx ) &M L7kE, BN A T EEE NS FRGEmMOEICERE 2R, BHREEOM
Ja¥gsEfeEfE % 7% L7z, —7, hEPO-R ~OKABAMEIME N INA FXT — g, Thd oKL
D b ERW IR AR RE A R L, AT IR E — 3T AR R T h o 7.

Summary

It's difficult that follow-on biologics, which manufactured by proteins made by DNA
recombination technology and cell culture technology are prove identity with the preceding
biopharmaceutical unlike conventional low molecular-medicines. Therefore, it is necessary to
evaluate the equivalence/homogeneity with prior biologics by (1) structural analysis, comparative
tests on physical and chemical properties, and (2) comparative tests on biological activity.

In this study, we examined the quality evaluation and efficient evaluation methods for
biopharmaceuticals using erythropoietin medicine (the preceding biomedicine, biosimilar, bio-
better and standard product of Japanese Pharmacopoeia) as base materials. SDS-polyacrylamide
electrophoresis for measuring the molecular weight and a formulation test by western blotting
were performed as the quality evaluation by physical chemical test of erythropoietin medicine.
As results, single and wide band were detected, and each molecular weight of standard product,
preceding biomedicine, biosimilar and bio-better were calculated with 31.4 to 38.8, 31.4 to 37.8,
32.2 to 43.2 and 40.9 to 455 kDa respectively. The molecular weight of the standard product and
the preceding biomedicine was equal mostly. The electrophoresis band of biosimilar was higher
several kDa compared with these, and it matched with the content described in the examination
report of the Epoetin alfa BS.

In addition, in vitro bioactivity test evaluating the proliferation of cells with human
erythropoietin receptor (hEPO-R) was examined for efficient biological activity test alternative
evaluation system. The 50% cell growth concentration (ECs,) of each medicine manufacturing
was calculated. There was not any difference in the cell proliferation activities of ED50s of
preceding biomedicine and biosimilar. On the other hand, Biobetter with low affinity to hEPO-R
showed weaker activity than these. This result matched the previous information.
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1

il

INA F Hfin &%, TEINCBEC AR & A E SR
ELTHEENINA F 77 7ay — o BEEW (61T
NA FESEG) LR FEOME, BEMROH M
EHETLEEME LT, B 2RERGEERICL DR
ENDHEHEM] O Lxfgd. —#kic, RE ZEUk
BRI DOWT, BN A T EEFHE OLE,» L1155
N7/ WEEEY R Ty SO ERET A2
ERTES.

INA G Eeand, AN A RSN &3 R B Mgt
M, BRI, B BRITE #ALTIREL
HwTiEans, 202012, OlE - fk, Owe
LR, OAFWFMEE, @REFILEE, OA
My (B EHRAMY), mEdksy vy Bk
Wi EWCHRT B TR, &7 A4V ASERATHY
WIESE) RECOVWTHLNIZT LI LAk OLN5.
F 72, JeAToNA F RS & o R - ORE S RAT W
B LRI B3 % eicilBe, @AWiETEICE T 5
BB 7 202 X ) AT N A F RE S & O RSEME T
xR TUEND L.

WA FESEWEA I BT, P29 E0 5 3 7 4F
OWFFEEIE T, NA FEEDOFEMEEFET L L L D12,
INA G EE GO B FEHIG OB & REER 7 5l R O
et & B & L CHhFprge % Bagh L7z, WEEE T ) A
ORI F VB EHNC, Y AQRLTF VZEEND
KA BAESER B X O in vivo EWYIETERER % FHE L 7.
ARAERE PR 30 4EFE) (&, WA bemyabaic X % il
A E LT, SDS-KRY T 7 UNT I R )VERIKE)
CEpzyaaRLF Y BHOGFREBER T T 2 X ¥
YTU YT A TFEIC K BRI E/mL 2.
7z, U RIZBT AMERRIEREE (HARER) T,
AN =Ty MEIPMRCEORENH L Eh 5, FEN
T AEYE R AR MR OME 2 B L LT, in vitro
A Wi R e SR L 7.

HERUER

1. HERRE

o RN TARIF VT T 7N

o WAINAFERES TR F TNV T 7 (ZAKR-),
T FIZERER ) ~

o N FEE C TRIF U v (TR F T IVT 7 BS),
FyEAEHBICR 77—~

o NWAFANY = FNVNKIF T VT 7 (FAT),
T FIFEREx )

2. SDS-KRUFZYVVUINTIRFIVERKE
(SDS-PAGE) L& 39FEHIE

FATNA A EEE G, N ffiinn, /N4 XY — ik
GBI (054 ug) Z & T 100 uL % 95C T
SAImMER L, 12% R Y T2 IUNVT I KFENVIIT TIA4
L7z (156 uL/wel). FE~—H—& LT, FEfpH
10-250 kDa @~ —# — (Precision Plus Protein Unstain
Standards. Biorad) % L7z, k&%, 7Sz g
L (Oriole Fluorescent Gel Stain. Biorad), 7 IV 3 A
A= v 7 ##E (FUSION-FX7, Vilber-Lourmat) % H
WAL D R T o 72, TR =T —DEHENY
FOGFEROBEE 2 SEW L 72— KEEREH T
S TVTBIERINNY FOSTREZEH L.

iR, LIRT LI 23 d B—TIlgL kB
VRO LN, FHEELS, BTN FEES, N A
thfian, NA FXRY —=Fo5 i, &4, 314-338,
314-378, 322-432, 409-455 kDa & B H &1, fZi#E 5,
BTN FEEGFOGTREIZIZIZRAETCH 72, 2
MO, N A F fefitimn O ikEN T 125 kDa &5l
B, TNRIZEZF 77 7 BSIEOFEEHREED
FLEAR E —FK L7

R1 FEVRPERERR. N1 &R REEER (D oxUy 7EER) O

% W B 3 INA B P
& s a]— Zh Bb
BRI O BARER A | S aEkn L Lok | Srp e BT A IRaE
EOLNTVBEERLROVTN | BENANS T2 /0P —f ﬁéﬁgf’%%%%% gﬁ
SRS L LCER ST | EES GRS ABERE) | T2t T T T,
WRVESEARES L LCE | L% RROMA, At %éiﬁgﬁ%ém%ﬁ%fw
B ARG, WEE AT HEIE. FIASE & 1 2 [ 5,
e FATNA A ERBOBRN, | SRERDOMIN, FHE
T PR AE IR T 7% WIRIHE T 1%




l— 250 kDa
[«— 150 kDa
l«— 100 kDa
le— 75 kDa

[ — 50 kDa

l— 37kDa

25 kDa
20 kDa

il

l— 15kDa

BHEER
A At

1 SDS-PAGE 1%

FAT) A AERR
IRAART—5

3. DIRECTOYT 1 TEICL DA

TR, BATONA FEEE L, NA A fRbian, 72
ENA A NRY —fn (054 pg) % & & 100 L % 95T
TOHAMmE L, 12%K) 7270V T I KFVIZT T
74 L7z (15 ul/well). BREKEIHZ, €3I F74 kK
KXo TAYTVL VI E LIz, A 7Ly %70y %
Y7L, —kPUEE LTtk b EPO ik (Anti-human
EPO Antibody (Rabbit), abcam, #ab226956) %, .
WHLk & LT HRP /%P1 7 ¥ F IgG Hifk (Anti-rabbit
IgG HRP-linked Antibody, CST, #7074S) % K & &
B, FINVIA A=V v rEE (FUSION-FX7, Vilber-
Lourmat) & A\ TILEFEGIRFEIZ L D Ny PRl L7

FER, K218 & ) 2R e i e OV B BRI ©
H— OWERWIKE & 58072, BTN A ESR GO 3kE
TSRS, & AR OB NS — v 2R L, N1 T BB
DUREPF I AT /N AR M & LTI )\ Flic
RO BTz, FBATNA FEREGENA F b IR E)
DERLZL{0OD, L) A0RZFVHAITHLZ L
DR TE 72

O0F 08 D5 OB
#o% 8|
B K ® o
R KN x ¢
E ¥ X §
g = M2 wrX4a>r7Ov Mg

4. TV ZARIFHEID in vitro EWEMFER
v by AuRTF Ui EK (hEPO-R) MO
GE 2SS, ) R ORI F BRI O A WyiE v & 5T

L7z, fifatgsmix, 7= b5 ) v a4 (WST-1) % v
MR kOB K ZREREEZIEE LT L7 96K
7L — M2t MREAMFHEE TF-1 M2 %L (2 x
10" cells/well), BEREAFR L 72980541 (0.0032 — 2 nM)
AET T3 HHEE 2 L7z, MBEE I 100 ul 12 WST-1
W10 uL 2L, 3EERIETERR, WOLE &2 MlE L7
(450 nm /X #8690 nm). 155 A7z WOGREE X ) 345 dh
BB L, 50% Hifaydsmirs (ECs ) &M L7z,
FEg, 3RS L HIAT A A EFS, NA ik
Bedhdl 2N A FRXE — D ECs 11X, % 4, 0069,
0105, 0524 nM &5 7z AT FEHE S &N A
F B kh D ECs A EAIZRD SN, AT 4 FE
SR &N A F i an X AR R O MBI A A e 2 AR L 7
—F, INAFNRY — i, BTN A EFEML NS A
fian & 0 VIR IR ERE A R L7z, N A A RY —
mmid, SEATNA A EFES & L T hEPO-R ~OH&H
AEDER N EARE SN TB Y. AR R ET1H
e —F%L7%.

sk sk
#
s
c
S 0.5
w
4
BE
R®
- ]
5o,
08 08 08
i s 2
x X 4
A T X
B > g
R

X3 #HBEHEICEH TS 50% ShRIERE

F =R EFMEHEERETR LA (n=11-13)

#+p < 0.01 vs 17/N1 FEZES, #£p<0.01 vs /N A
F %5 (one way ANOVA followed by Tukey’ s test)

EEB LU

SDS-PAGE 12 & 543 F=lE, RUPY Ay 70y
T A V7R & B AR 7 T L AR, BTN
A ARG LN F G TFEICENBO LN
OO, e T ATRLT VEFTHL I L E2HERT S
CENTELKERE, T VEEREEDHIE, RTF K<y
7, BT O T 7 A Ve EORMETEiTY, 1) 20
R T VR OGS FE M E BT 5.

HASERFHIZBWT, ) 2A0RLF v #EOEYE
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ML, <7 A% HWizin vivo RERIC L - CEHMiliT 5 2 &
MREEN TS, L L, invivo EWiGHERER T,
O EMHT L EICL RN AL—Ty ME @B
WEEOBLE D O ORBFEO LI, @R & 0w
BEICHRAE D5, ZEOMELAIETLNE,. £2
THA L, FEMILE H W72 in vitro SRR DY, SEE
H)jEn—>2 & LT in vivo W iEHEABEOREE L 2 5
T RETED S A RET L7z, hEPO-R ZSEMAL O ¥5E % 7
FRAIZ L 7z in vitro A2 Wpis MEABR & F2 6 L 725 R, AT
A A EFE T &N A A et (& R EE o Mg 3 5l e 1 B
ERL, N4 FRY =1L, FRs X ) EuiEEiEr R
L7z, AREERIL A5 Va— 74— LR HRME
ELREORATHERE —F L7 KRB L > TEWESE
DFLESR WL 728 R 2 EICIR2 2 e TE 2720,
in vitro AEYHMERERL, BEEH TOMBEERFRO—
DL L THHTE 2 REHEIIRIE S L7z,



REIOY 57 - RITEEEEEMIKEZFIAL £
EREFETHEPFIEESHAA

IR PR, BIFER oIS

Component analysis of herbal medicines using liquid chromatography/
time-of-flight mass spectrometry

Ogiso H, The Chemical Analysis Group in Toyama Pharmaceutical Research Association

L3

#

RIS B TR L 7 5 WSS AT 2B T, BERESITFRIERENE L, »
OEEEMENTRETH L L L DI, FTHEICHRETLERIELNL I E06, BMOTHLER
SMTFETH 5.

Bty — I EASNLWAE O 75T - RITRAVE B 5T3E (LC-TOF/MS) 1%, ##
THENEIL L VLSO EHENTIEZ 2 25, EEGHEEICBWTLIELIZERS 284
RANB T OREEHEE P W e B OB 72 S % 3849 5.

Kiff7eClx, LC-TOF/MS % W72 &G T EEHOSH FEOBEY HIIZ, k4 2Ro»ea
NDHEEBEN R E L, RAMLED % &0 ORMEHEE RS & 8 K 2 W AT 2 5 W
B AR AT T D MR TV, —EO SN AR L 72

Summary

Mass spectrometry is a very useful tool in the component analysis, required for a drug
development, because it enables the specific and sensitive measurement, and provides some
information on the molecular structure.

The liquid chromatograph time-of-flight mass spectrometry (LC-TOF/MS), settled in our
institute, enables to effectively estimate the molecular structure by measuring the exact mass of
molecule. Accordingly, it is a very potent tool for the structural estimation and the comparative
analysis of component amounts, including unknown components, which often encountered in drug
development.

This study was aimed at developing a comprehensive analytical method, which can efficiently
carry out a series of analyses for low-molecular-weight drugs, using LC-TOF/MS. Practically, we
comparatively analyzed their component amounts between different herbal medicines, and tried to
estimate their chemical structures of herbal component.

*

o

EIEMBEEICBWTIE, ERTOARST, 45HY,
KW, W% EOWG GNP R D, ) L
SN BNT, BHESMEIRREIE L, 2oEKE
THY, FIEEICHRT 2ERPEONL LD D,
WO THBRGZIM TR TH L. HNHEAEICBITHE
UMM OLEE HAYIZ, AIEERISE Y & —I|2E
ASNIiitkra~ b7 57 - RATE R RVG & 450
(LC-TOF/MS) &, W#EEAEIC L VLAY O S
ENWEEZR T &5, KA OREERETE R W & A =
DIEBENT 72 SV % 56T 5.

AWEFEix, LC-TOF/MS % M\ 72855 - 2 an AT &
T, kA GET R ECAETBTNRE LT, &
FULEW % GO 7215 12T, ALA Y O 3 52 R0 ik
53 G OB & R AR ST 2 B HEREIY 2D WG 1 53 75 1
DM 247V, —EOPH FE ML L 72,

TERUER

1. v 7Y KD 5 DS EDIER

IR EH BT ORI 2 B &3 57201218, K
B DIREMALEY £ TORZ ML FOSTHILE
MR 2 DT RIZT B LED S L. WETONL LY ) —
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Vi 2 o5 T, BRIETELEY E THaicahiti T 2. &FE70O% M7 77 (LC) I B DBESRMADIRES

EHVWBEN DT DS, RIETIEY Y7 Y 7K NGB 5 D NR TR S o 23 12 3E L 72 LC 4 (LC-A
MY ABRC, 78— ViiEE HY, JREEILS ) LIRS ORI O 73 BV E L 72 LC S ff

Weat 7y 7 —VgE g L REHEILEY & & KRB (LC-B#) ZaxEL7z (M1).
FO2ODBPITTHHT 2L Lz (K1),

1 LC-TOF/MS IC& B DA FE

2 LC-TOF/MS THRHEhA-AEKS 7 v TOH (LC-A & /MS-A ETORITE)

FEER(C LC R, MEICm/z 27Oy FLAE2RTYY 7o FEARY D1 DOBEA 4> (D) ([CHYT 3,
ZNDYyTH 5 m/z300~ 1000 DEHEEICEELILEMPRHLTWBZ & bh B,
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3. BESMEGOEE QAT A TAF v E— FIZLBEFH4HEDO R 2R
— A F b L ToOIL Y ba XS L —4A Wit riE L (K1),

F oAbk (BSD) @A 704 FILAEWSEombicEL

T REEALSFA F i (APCI) @ 28 %E WA & 4. {LEYDBEHTE H EDKRET

L, FNEFNIZOVWT, ORYTFA T4 T E-FE L& OREEMEREIZLY, F =TV —ADE KT —

3 MS/MS X7 MbH —FIC L BILEMDHETE D

MetaboScape® V7 b I 7IC L BLEMEREBED 1 DTH DB XNY ML —FH 5, m/z 305.1396 DFH 45 I3 gallate
BEEETIEHESNE

ST FIVEE

4 BAYrIYIR20y MEIOKRSHEEDH] (LC-A & /MS-A ETORITE)

Ay fNo. 1IZZWED (1F2) IZDOWTELEMEHEL A BRREEShALF IOV TIRZORIREEL /-
EEIEEME L T LEAICHEINAZHDD, MetFrag DX A7 HFEL EWVKSICDWTIIEEMRBDREIIC M EfFEE L
J=. HETZELbL oA F DWW TIEm/zEEEEL 7=
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% N — Z (PubMed % ChemSpider) x4 % #M&E %17
IR, HOPLOEERS & L THEE S NI &M
EVAMULETSAN=— N F—FRN—2%HEL, =
DIREM R T — & N—= A L TREEZITH) 2 L2k,
SRR 2 HEE DS BE & 72 o 72

Thbb, YYIXYIESOGHEEBNETDEE
BEICH B2 v 7 X 7 I EmEINEL, T &b
L2TOY Y 2 X T = N— A | L7z, 72,
HESWCIE—#mic, 7a s> oREICE L4+ 1k
PAMZY, FBAIe 7 Y= 7R Sk A4 0
A 4+ > QAR 5FAa28K b LIE3 =
TR ED T T AT — A F Y OEBES LITLITBIZE S
LT EMS, T LR BERA 4V EFET STz
WIS, ZNODEmET LD Qv Yy 2 Y I lG 7 T
AT —AF v T—=IR=R| #FEFEL. oMbz, 7
I /MR, HBREE, FEBE, WEME, IREZR AW W) 23
E L CERETARHEW T INE L7 [OmWAHY T —
FNR=Z| ZWHELZ. NS TITAN— b F—FN—
220 LTHREEITY, by LA T Y 20DICT Y
A2 LIz FDWR, THA Y ENGdolAF IZDONWT,
ChemSpider % PubChem 7% O E K7 — & N — 2 |Zxf
L THMZEZITo 72

LB DR AKIZES L Tid, MS/MS € THUE L
12757 A0 M IERE I, MS/MS A7 F )L
F— & N— 2% MetFrag V7 b7 7 29 Z & TILE
WEHREL, VANT v TENLEMILEWIZONT,
HEEDRENS L & % FHl L 72,

5. BB EDRE

ARERAFY Y7 Y7 KORLRL 20y MoV,
Ll DT FEN R TR I T, JE AL T —
FIRNT HEEIZDOWTHEEL 72, 1 20kHI 2 & & 31
A EREEZ T, 2R Z otz owTaEE
6 DR L HE T o7z, ZlETHE SN2 a
122w\, MetaboScape® ¥V 7 k7 .7 % H W CHEEER
B REEIT o7z, Oy FEIICBWTEERED 2 5L
FREZZBDEYVANT v T L, NG OLEDHE
EERITo 72,

FEDHEER

LC-TOF/MS # W<, RorFib&Watrz BHrye L
M OBFETELHTE 2 Atz @E LT, 3k
RIALER R N5/ 8T X — & — S E DR BT R 12
BT RIZTrEFRSLZ LI12LY, LC-TOF/MS £ &
DEREE T DRFUZOWTHHRT 2 Z &3 TE 72,
AWRTECTHESL L 7c— 8Dk, BFEGTOA R 5T,

FIE A2 A RAAHMY O EHEEIZ L ICH AT RET
b5,
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EREMEABRORE(LICEIT 2155

— 5T I MEERWEA T AT Y — L ORERBROEHBRE OB

Ptk #], FERIER OIS

i

|

P2 38 BB 1S B\ T IR g i B & OV AT IRE ] o
i EORFDTRD SN TEB Y, SRk o< -
77 74— (HPLC) #ZHSNTWw5b, HPLC B
TREHOMK Z BHEMICEILS S5 T E12X > TS
BN 7TV MENFET S, TOFEEH
W B Z T X o THE ST O 53 0 3 <2 g ] C R
EHEMESELZENTETHL. LAL, HHAKERICE
DR OEDRRENWT E S EBBEN L 2wvnE
Ez o Twi, —IEE, GHKicsnwTrsony
N A& O 7 IR O AT R ORMGET I X F R AT
BIOEMEBNE, ERMEICHEZ N EDEREINT

WV e MESETIIBAML SN ERLE Y — 7y
FELTE Z2TAKE TR, EELRBOSS A

LR AZEEFHWELT, 'S5V VERH
W7 IS O M SR O E R BN EE M FGE L
DO THETS.

TERUHER

1. 95912 MEhOBIE

FITVIY MERRELZS IV N TUT T AL
WLTEBOFS Ly NIV LERTHEY, ZoF
TV MOBNWIMHT 505 EICE > TEL 5.
ZITHHDTIT I VENRICOWTHELAEZ A,
FoUIYMENL ®ATLS, RKT2895TH5D
CENGolz. LIz o T, IR A HPLC #
BOFI Ly VENEH—T 5700, EEO75IIT
YIRS GRBRICHBEINL LY IV N Ta s
T LR SHEE THIIE L7

2. AFNXYV-IDBEETF7T T2 MMRIZH
AFANFY = VITLEEDIE L, AELD 2720
DFADEGTHDHZ L L, MERBRIZE T 2HBEMHO
SR - 7T = P VTHEDPES TH Y, HE
HWOBMBREOBRENHOE L EEZ M FNF Y-V %

dEER

BEIE L7z,

AT 0 FH 3
HEA FAF V=)V 015 g #KIZEH»L, 100 mL & L,
AEER LT 5.

v AT b PSR ATV 00§ 3
AEHA 1 mLI2KZMA TS0 mL &L, Y AT LG
PR L 35,

T 1Y o Rl 52 V5 11 o 3 B
VAT LAEAMHBHGBN L mL 2 EAEICED, KE
2 CIEREIZ 20 mL &9 5.

(BRG]

Fehas © SmAMBOEEEET GRIEM R © 254 nm)

HTLAELE MM, BEE 2B cmDAT YL AEIZ5 um
Dtk u~ NI 74 —RE 5TV
WMLy ) 5V FEES 5. Lot. 8TR96132

717 LAlmlE  25CHHT O—EiRE

BEMHA: 7 =)V

FREHH B K

JiiE 1.0 mL/min

HEARE 10 ul

BEF O %R - BEHH A R OBEIH B ORALZ KO &

HIZZEZ TR HIET 5.

55T MNE&EE
(52T MEND 1 DORTHEBEDIES)

EAROER (93) | BB A (vol%) | BB B (vol%)

0~(15) 1 99
(15)~ 25 1 99
25~ 475 1—-10 99 — 90

S5#TA FAF Y — VO GWEAEEE 1T - 7oA R,
AFANFY = VDOLF VEROPL Y MEDOGHEE & (R %
BET X 54 CEda—%k L 72 (Table 1). ARAEMIZEI L T,
S5HTHE L THRIEENLTOORMPY Y — 7 ICB LT
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Table 1. AHBRICH I B PHBEROZ/INT A -4

Att B#t c#t D#t E#t

AA~AEy—) |FEFR (D) 20.25 19.11 19.71 20.14 19.52
IR E—/miE 5395458 5491 5262559 6036792 5528450
R (5) 21.65 20.65 21.15 21.53 20.87
AA~xy—)L (A REERE 1.000 1.000 1.000 1.000 1.000
THVE E—V®EE 20751888 19846, 19179968| 20998613, 19657964
DEEE 2.87 3.08 2.99 2.78 2.88

R (59) 24.01 23.09 23.47 23.85 23.10

R xR IFRFE 1.109 1.118 1.110 1.107 1.107
E—V®EE 8042 9.2 7492 14646 5270

EHE%) 0.029 0.036 0.031 0.054 0.021

{REREFRE (53) 24.85 23.84 24.21 24.63 23.82

T2 xR RFE 1.148 1.154 1.145 1.144 1.141
E—/mE 2575 2.6 2541 4345 2423

EAEE%) 0.010 0.011 0.010 0.016 0.010

fREREFRE (53) 25.59 24.61 24.94 25.36 24.52

T3 A > R 5 1.182 1.192 1.180 1.178 1.175
E—/miE 7587 5.9 7066 9868 5513

EHE%) 0.029 0.023 0.029 0.036 0.022

R (5) 26.31 25.33 25.65 N/A N/A

T4 >R FFEF 1.215 1.227 1.213 N/A N/A
E—VmE 5946 42 5955 N/A N/A

BEE%) 0.023 0.017 0.024 N/A N/A

REFEME (5) 27.16 26.33 26.57 26.96 26.57

R4S > R EF 1.255 1.275 1.256 1.252 1.273
E—VmE 33392 29.2 29940 44456 18803

BEE%) 0.127 0.115 0.122 0.164 0.074

REER (5 28.00 27.13 27.34 27.78 26.82

a6 A%t R ¥ B 1.293 1.314 1.293 1.290 1.285
E—Vm®EE 34133 31.3 30404 36611 22324

EEE%) 0.130 0.123 0.124 0.135 0.085

REFFRE (5) 28.70 27.82 28.03 28.48 27.47

T A%t R ¥ E 1.326 1.347 1.326 1.323 1.316
E—V®EE 18565 17.4 17000 21104 11498

EEE%) 0.071 0.069 0.069 0.078 0.045

R (5) 32.58 31.93 32.01 32.38 31.24

T8 A x4 R BF 1.505 1.546 1.514 1.504 1.497
EEE 3835 4.0 2013 4157 2909

EREE%) 0.015 0.016 0.008 0.015 0.011
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Table 2. HFHERFORHMEFE

Att B%t Ctt Dt Ett
o-FILFIADE—sDEBEDEET (%) 0.395 0.363 0.376 0.428 0.237
o-FILFIAKRUANDE—HDEIEDNDEET (%) 0.039 0.047 0.041 0.070 0.031

i, BRI L. —H T, Mo EER
IZ2oWTik, A, B, CHTIid—% L7272 Dtk EH
TIEENRR SN (Table 2). A AANFV—LOTFY
IR B AR REREER 12 ~ 15 D o-7 IV F IV ED ¥ —
7 OEFHREIE 06% LU, o-T IVF VRSO ¥ — 7 137
NZN01% T, AMEIZ03%LUTTHY 51L& b
MERBROLEHENTH 72, —HT, 5HETAMYE
FEZRRT AL, A B, CHTIEMEAR—ZLAA, D
HEEHOMTO02% BEDOENR SN, =MEHMEIX
Bonhror:.

TEH

SRTZITIVIY MEEROTA FAF Y — )V OFMEER
BREMET LR, V79V ViIER4T) 2 & TL A
ANFY = VR OARMIE — 27 ORF % —% S5 2
Rz F, AHMPOEERITOVWTIE, A
ONEMHBEEI SO N o720, 5B EL LM
HAPNEEEZ LS.

_34_




EREmMEABRORE(LICEIT 2155

_75 T /%&FHL"L

Ptk #v], ZEHEIER

i

o

RIEMOEFEENIERT 54, HIEEZEIIIEIENA
BROMEBEAKR MK T X ME2SSkD 5N T 5. sEE/ibD
FEO—DE LT [FoYy Vel s 75
VI r MARBETOGIIIER L OMERE EEWE)
KCTHEHHASINTVWEDY, EE50HBRIZBVWTH —K1Y
ORI R W20, GHORMEBLSHREL 2o T
b, FIT, REEFA ATV = VOMBEERBRIZOWT,
H T AFEER RS OEE, IS STV M
HOMREE LTV, ST RG] o 4 % MiE L 72,

TERUER

9, MERBRTY IV MERESHESI AT
BIEHEIZOWT, LaVER BB, AW oA %
%éﬂﬁtt ZORER, BEMEIKET =R LT

RGBS %2, WINERTTERAETH 2 A0 A
}:Tf@%J BRIESNTVDLI NS, £ 4AFV—)b
EV)BEHEmMEEELL., RICHRERFTICHESNT
WHRBEMESZIILTOMN LR EARET VL

SIATIRE R O JEHE L 2 A 7

1. H>TILORR
ImLHPOEEENAFTANF Y =)V 15 mg, AHW A

Sug, AR T3 gl b A ICRAEH L /-
A FANF Y — VORI HARIER T ORI E

SNLABEETH L. M A, JOREX, FnE

NORKEY DUEEEDSA & ~NF V) — IV OREEEIIx LT 0.2%
WA ENCEE LG EDORETH .

2. EXKEFILTOHR

HABBHICEHE SN T RBEE2 %10 LT
TOLEMEEREFVE L. (LYY 7VOHHE] TH
B BHIC O WTEAETVOLMETEE L, i
M OV Bl 2 FERR L 72,

FAF Y —ILOFEHERO D RERE OFER DIRE

TR &

(ABR )
R gR - SEAMROELEERT (HIZE PR & 254 nm)
717 I InertSustain C18 4.6 X 250 mm 5 um
71T A 25T
BEpH BEMEA 7=V
BB B 1 K
i 1.0 mL/min
A= 10 uL

G5 TL NEME

EAROBR (73) | BEH A (vol%) | BEA B (vol%)

0~1 1 99
1~ 46 110 99 — 90
7 R

TR A, AF~AFY—), £ FAFV—)L (ZFV
1K), Ak ] ONEICER Lz, & E— 27 ORISR & 25
B2 R LIORT. A A LA ATy - VOMIZE
ME—ZFAEL, RMA L ATAF Y=L ED5GHE
ESNHETE Loz,

x®1 AKRETIVTOREEE & DBEE

L& PRIFRERT (53) | 0 HERE
ANHER A 18123 -
R —2 18.667 -
A FANFY—) 20016 -
AFANFY = (ZF V1K) 21439 2.965
ALY ] 23.254 3.665

nao)'f %75‘ 'j) /\f
EL7.

DI DOFIWTELIEZ TRED L ) |




A FANFY =L T XKL DS R 150k
IXVREARHY) ] & O EEE 1501k

A FANFY =V ERMY A & DNBEIZOWTIE, [FE4K
ETINVOGHRER LRI A LA AANF V=L D
MICRIME =2 20 5] & LT

3. BTLRE, ATLNWFR, T7VI2 MERGOKE

2, RFAEZMAS LA T2 2HVT, #©
EN 7 ETI OFHN ToOATRH & RS B 720121, T
St (s, 77V bERME) 2RELS 2 0ED

HbEEZLZI

ZFIT, hIsEkYa— MET ABOGHEMEIZOW
T, DWFo L) atECEAR, g 7920 b
A NERD (BELEBI)

AL S B RS 2 720 DT % LT ISR
BT LA X 46 x 250 mm. 5 um
TIVIVNIA L A6 5
UToy 2ieE s A= IRmEicLvEHL, 7
SVIYMNIALEIH T LRSI THMLZ.

NS EFA R 46 % 250 mm, 5pum (FEAREFL) 30 X 100, 3 um DA
(23)2 x 314 = 166 - (15)2 x 314 =71
. A N
W T FEAE 10 ul {ﬁ%% FEAR D4 ul
7iE 1.0 mL/min ) 7iE 04 mL/min
250 mm 100 mm
_ VAV SR A VNS EXlL TSI NI AN G
I aRE 0—1 x 1/25 0—1%
1— 46 1—19

AT LDWEEAT) 120, ETIHNLT Iy MEhrhrb L )k—L7%

FEROFERIHE, Y a— MLLS T A OWHEE
BOHTAEEDS, BT LIIIKRERIEAR, WE
rovIy MEREREHR L (F£2).

H T AREIZDOVTIIREY LIPS 2 & T, STk

R TELWREEENE Z b2z, 25T KR OT40C T
SHEL7z. TV [Ly > IV ofE ] CHEL 2
B EHAL 720

R2 BN T LOHREN

5 A ‘ N e
ﬁ?Z%%f DR H T LR T EAZD B BEH HEAE
(mm) (um) () (mL/min) | ®#E (4) A (vol%) B(vol%) (uL)
InertSustain 25 10 0—1 1 99
46 % 250 5 10
6% 25 40 10 146 1-10 99 — 90
InertSustain 25 04 0—1 1 99
30 x 100 3 4
: 40 04 1—19 1—-10 99 — 90
InertSustain 25 04 0—1 1 99
30 x 75 2 4
: 40 04 1— 145 1—-10 99 — 90
InertSustain ) 25 04 0—1 1 99 )
30 x50 40 04 1-10 1-10 99 — 90
InertSustain 25 04 0—1 1 99
30 x 30 ) 4
: 40 04 164 1—-10 99 — 90
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5um] (25T, #EAE7)V), 30 x 100 mm, 3 pm](25T),
[30 X 75 mm, 2 um] (256C) TH Y, EARKEFIV &
B L CARFRIF R 280G S T 7z,

R
F 2R L5 CEBIZAIT 21T\, AT O 5
FEALATAT e &) et L 7ok 2 R 3 IRT .
Z DGR, FIRFEEIES L20id, [46 x 250 mm,

KR 3IEN T LOPER

_ . HRfoY—27 &
T K g N A~y —) i
AT LTAA HAtE | 77 SBE 1 oy | T 20 KU 5T
(mm) () ) () TR
AFi A A J
InertSustain 25 20.010 2.965 O 3.665
46 % 250 5
: 40 17.194 2500 x 4130
InertSustain 25 9.354 2415 O 2.843
30 x 100 3
: 40 7.947 2229 X 3471
InertSustain 25 6.935 2.569 O 3.293
30 x 2 .
0 X7 40 6.003 2644 X o
InertSustain 25 7.700 1530 O %
2
30 x50 40 6.107 1.030 x 2,000
InertSustain 25 5.310 1.187 O -
30 x 30 2 »
: 40 3743 - x o

O M A LA FANFY—VOMICKIE -2 258D 72
X ARH A LA FAFY = VOBIZKRAIY — 7 232D o7z
Xﬁ%ﬁf% &ﬁ‘@f:o

InertSustain C18 4.6 x 250 mm 5um, 25C InertSustain C18 3.0 X 75 mm 2um, 25C

HmNs e

OC ]
25 TE
1 i_"ﬁ
,a &
iE
=¥ =
) r |
1 ¥ 2
i L
a =%
' g
=
1 H
B wwt— s
&2 as e ' a 5 B £5  @e 0§ We
——— t=7t=3n
- LT A A w2 oML
Er T T 230 -
AiE il e 1843
il o e —
Fima L] 12Ty 1983
A Te 130128 18dig
11n k=L AR SXE0NT TS
hE bt e AL TROR | VEAROIA)  DOEER) P 545
Fiam B AT ] 139
[T I 1288 | i
BIH aTIAd 2880 1 B3
LE1L] JaTaR AT e
wEl Viwad T
paanztes|  seeEne

1 SHEER (REEROI7AOY MT T L)




z =

A, AT SO0, HEE T T LAEE,
KT 7o LREEMRELAZE S, [30 X 75 mm,
2um] O T4 (25CEHEM) ThEAAAFY — L&
IX VK, RH ] OGEENE SN, PO A LA
FAFY = VOHORIME — 27 D2, ZOREE,DS,
R EMICB VT, [30 X 75 mm, 2 um] 7 5 2 % fi
HL, #92REBHCT, VY9V 0%REL
L7 Totid s e, [2EEKETVTOHH] @
FtEn s, GNEEEZR 3450 1ICEMT 2 2 L5k
Loz,

Gy

i (mL/min) )

ERET N 1.0 46
Gt (=X VRO RFERERA 21 53)

o A 4% 0.4
RIRCRIE | 2 phomrsssmag755)| 120

BE Xk
1) MRS A =2y 2008 70HT I st 4 |
http://www.ymc.co.jp/data/tech/15.pdf
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[Fr 30 FESTT — 2 ERRMEREAER] EXRE

External quality control for laboratories of pharmaceutical companies in 2018
rdk &N, BH E—, NEE B
Kenji TAKEBAYASHI, Yoichi YOKOTA and Masaru OGASAWARA

BINRIZ B 2 ER A ESFHEITEFNERH 2 M 2R LT, PR 27T EROPR 28 FIdEEE 1LE 2D, &5
G HHEPRE SN TV D, TORMED 72O IZ ) TN EEIED 1 D& LT, Pk 25 45 IR E I g im LR,
KT TRERGN S OMIL] (MEEREA O L4 L) 5 SN THBY, RAREREOBM I 2 L sE 572
O, HAGHKEERLTVWDEEIHTHL. TO—RELT, —RAEMBENEINRERESS L OLFET, RAREE
O B AE B 2 3 RIHMIAE R B2 i L, IR REE RS O RBRRAT RE ) OB L OBl R 2 17 ) A9
PR 21 S ERL T b2

P29 FEIC BT, pHEE, AROSWGE (EREEEDE), 28 (UViE), E& (HPLC#) KRUHEHHEEIZOWT
FERLI2E A, IR EHEEN LD o 12 DOEEGH HUBTH Y, EEROEFHOTIRTIIA IS ZENTE Lho
B EOMELE RT ZENTELZI DD, 5HRLSOIUBIRERE LN D L LEZ LN ZD70FH
30 FEEIZB VTS, BIMEEEICHIED S o -3 UBRIE H Oft, EEA S H o HEBREE Th 2Es (EMAHEDR) 2B
LCERL, RN, HKRRAER CUEIRE2T-720T, ZOBMEIZOWTHET L.

1. ERFH=E
(1) #ABEB KO
AERIEEE, -4 vuf o pHlllE, L-7Vy I VEEoER (BUZEHER), 77y 7z=2a-VvoE=zs (UV
), A7 7u 7 v ERERKIOER (HPLC ) & L7z (TEZMR). 4B, pHillE, &8 (BVEEEDR RO
Ex (UV ) 22w, WIERELZ S & LTHY, SR B2 E2 Moo 7.
FT7ry7z=a—-VoEs (UVE) JRERGMBRNYHEEICE BB L L, 17707 o v EFEEA Oz
wmakbi (HPLC) 1 [—#HEEMSORBE - 0% - EGEREOREBE -1 (W39 %IT) 22FI 2L THAI
ERL L 723 ik e L7, ZOMoRERIEH IZ oW I H ARG 128 UK=L L7,

x  ARIBEBRUSMAESRBFICOVT

o St H AR H 7 B b
p HiEl%E L-fvofs v p HEt 40
B | R @R | Loy om Bl 28
e (UV %) Py T SRR, 31
o . P — mEE s O N7 T 7,

(2) Arva—)

FRC304E 11 A 1 HICHEMHAS ML, SRR A ES AL CERESELZ A L, LT~ Rk R
WEMMRE 12 17THE L2, ENEEZ LD T LOHTTR (3) OFEICIDEHGL, ZOFHi#ERICm U TRRA
A, PEERE R OHRBIKESE LG L 72, 72, PR 31E2 A 25 HICHESZ ML, St L TR
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ZHML, SEEETTo 2.
B, FEBHIRICB TR, PFHEERO S L E 2 /MR & LT, BN E R E OB 2 ) E RO
TR 2E &b TRl L7

(3) EFAiif

fEFREE 1% C Grubbs D HEEIC L WREZ TV, BEMEEHW S N/27— % 2FEH L 2%, ISO/IEC Guide 43(JIS
Q 0043) IZfEVy, B NA MEDS 1WA QL HIMWANE QI KV ATT Y QHLRDEHICZAIT E2KD
THIE L 7=

Z= (Xi-Q2 / 1(Q3-Ql) x 07413t

|Z1=2 (g
2<|Z|=3 &bLw
|Z >3 AN/ ¥ Xi L ASINEEOWEHE

72720, E'w (BVEEERE &, [TFEE+ 10% DN o3 Z Aa7oMIcEbe 3 (Ml CHETLHZ
L7

(4) FFAffifs A TS s

(AN JORER IR LT, JRIRFH A (B S M) fAESE) R OSCEERRE 2 2§ 5 & & b1, e L 72, £72,
[BEb L] Ol LT, FERERCUERELEB L. 512, FRBREMKEL 2 [AGe ] ofisfk o
HRBRERLLZ [8Eb L] o5, HHBEROE 22, MEEERO Ql, Q2 LU Q3 ZHWTZ A2
TERHEHBL, HERHmL .

2. BRRUEE

(1) L-A4vufyropHiHlE

40HERE DD B [ARGR ] 2P4 xR TH Y, [Fb L] X 3[R TH 72705, FHRERIC L &hiks Tie] &3
EESNLFERZESNS (M1~ 3BM).

z
A
g
7
pH
*
*
01z >3 : Rl PR 01z >3 : R Jii s P 5
Cee<zl =3 b LY B Ch2< |2 S3: b LY | *: mamTiE T
1 L-4v04>>0pHAIEDHEE K2 L-4vAAS>OpHAENZ X7
Dfﬁﬂ(SSﬁE%ﬁ) * Jﬁlﬂ%ﬁ Diﬁﬂ(‘r()ﬁﬁ%&)
DEEHLLGHEER) - Wi DEHLLOKESR)
B iR | B
- R
FIEIRRBRAS S FESBRTL it B

K3 L-4vaqd> > pHAEDOFERER
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WRICRE DD o722 8, B2 ANTHY S pHKIERHWE T TORMAE S 722 L, pHEPZEL TR WK
ETHEEZHBHEL T2l L EWRREEZLNLFHODNH 72, WERIEL? D pHEDPLET 5 £ TORRMIX
L D RE DTG A% o 723, 10 77 LLED o 72 i 3R E O BH TRIFAHERPELO N2V LB E o
727289, ZET T HRHIER L CET 208 PS5 L EZ b0 (M4SH).

X4 pHRREFPREY 3% CORHEE Z 207 EORMR

(2) L- 7 vy 3 VEEOER (BVEFHER)

WHEHDH B [ AR ] 2 2Hiikd - 7275, FbET [WHE] LHESNIHEEIMEL N (M5 ~72H).

77 7RIERIC, T MERAY Yy FTE R, fRo THEBRAIER AV y FEMAHLTHEELTLEW, &
HIRENMET ECEWLR TS Y 7 HEET ROON D272 DR EREEZ SNLHON D -7z, T2, BROFE
NI (BEROBARAEICTT IR > Tweiw) PEREEZONLHHL H - 7.

V4

g X

% fun g

= 7

E TR TR T

%

. |7 >3 R R — :
e R A IR Q~~‘2<‘\Z\<;~‘%ﬁbw\ [ +: mamoix e | O-lzl>3: Kt
g =3: Ce2< (2] <35 Beb L [ *: FratmcE e

=72 U TR £ 1.0%E0M) DBIATR Z A =7 Ol TR &
(=rE L DR DI OBERZ AT OMERB LT TR EHE) T 1 onbii) OBARZ 227 OIECED 5T ) & HE)

5 L- T2 ICBOEE (BNERTEE) DHREE 6 L- 2 BOTE (BEEREE)NDZXI7
- RR#AE -
O3 2 (26153 i O % 2 (2855
DEHLLOMS - HERE DEHLLOMER)
BRE IR - HRER B RiE 20555
W TR RS SR FRBRIZ R

7 L- Va2 IBROEE (BiE@EEE) OFHEER



(3) F7v7r=a—LoEs (UV i)

(EEDH S [RiR] BLEERTHY, [FbLWw] X 1EdH o720, BRBRICI YV ETOEY (el &
HESNDERPELN (M8~ 105H).
FERELTIE REEROFEI A (AAT7 v FTHEERLFR— IV ERY M X BHIECHIER 2 S CTOREEICHERT
LREEAL L), WIEROEVOHEN, 77 2 2 EIERICHEND 722 L ENEZ 5N,

i 2
5=
i ;j(
% 7
O 121>3 : Rl TERHALE & — MR
N EEEETTyTn Ce2< 2] S8 b LY [ matmen fe)
K8 F7>7 1 =A—ILOEE (U k) OHE(E M9 F7>7 1 =a—ILOEE (U &) DZZXAT7
DERG2HEER) SRR DAR(4EE)
BEHLLHERS) - ERE l:liibl,b\(oﬁiﬁaﬁ)
BTHZ( ) CESFI0 )
- B
IEIEe TR S R R

10 F7>7x=2a-IVOFEE (UV i)

(4) 47707z EHERH [ 707« 8k 20%) oEsERE (HPLC i)

6 MDY B [HEb L] 1D - 7228, FHRBRT [WHE] L HESNAERI GO (K11~ 135H).
MO ShERE L KT 5 &, E— 7 5B BV IR I e A HEY) B O ¥ — 7 TR X R DS 3 5 72 2o 7278,
HE 1 ~3DA 77072 OE—HBONTDENRKECOT, WENARICHEDS D - 2 REESBVEEZ S
N7z, FFEI A, B EHICE 2RESORE, X A7 v 7R — IVEXy MEEDSAREM GREIC X ) mnsRHE
WEL LR T Wz), REEETLILENSLEEZ LN,

@ a
i)/3 T
AR 7
- - O 1z] >3 R
[ PR
0255 e MR Ce2< )3 BB LU [+ matmcn Ml
Cie2<|Z] <3 B LV [ matmci e
11 47707 1> aEERAD 12 17707 1> BEBRAD
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