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The Western Pacific Regional Forum for the Harmonization of Herbal Medicines (FHH) was established in 2002.
The general proposed objective of the FHH is to promote public health by recognizing and developing standards and
technical guidelines that aim to improve the quality, safety and efficacy of herbal medicines. At a sub-committee meeting
of FHH nomenclature and standardization held in Tokyo, all the participants recognized the importance of comparing
the descriptions of herbal medicines contained in member countries’ pharmacopoeias or monograph standards as the
first step in the harmonization of nomenclature and standardization. It was agreed to set up five expert working groups
(EWG) to carry out the following specific tasks: 1) Nomenclature, 2) Testing Methods in Monographs, 3) List of
Chemical Reference Standards (CRS) and Reference of Medicinal Plant Materials (RMPM), 4) List of Analytically
Validated Methods, and 5) Information on General Tests. In this review, we report four topics of FHH activities from
2002-2009 as follows: 1) Comparative study on testing methods and specification values for crude drugs used in mono-
graphs among four Western Pacific regional countries (Japan, China, Korea and Vietnam), 2) Comparative study on
TLC conditions for identification, chemical assay conditions for component quantification used in monographs among
the four countries, 3) Comparative study on general testing methods for crude drugs among the four countries, 4) Com-
parative study on TLC identification for crude drugs used in monographs among the four countries considering har-
monization and clean analysis.

Key words——pharmacopoeia; crude drug; medicinal plant; FHH (The Western Pacific Regional Forum for the Har-
monization of Herbal Medicines)
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Table 2. Comparative Table on Testing Methods and Specification Values for Crude Drugs in CP, JP, KP and VP (partly)
. . . . Loss on Acid Assay
No. Latin name Identification Purification drying Total ash insoluble ash Extract content (Essential oil content)

(O : Established, X : Not established, | : Not more than, T : Not less than)

Achyranthes bidentata Blume

CP RADIX ACHYRANTHIS O(TLC) X OL15.0%, OC19.0%) O(l1.0%) 16.5% (1-Butanol-solu- X
BIDENTATAE Water) ble extract)
JP ACHYRANTHIS RADIX O O (Stem, Foreign matter) O (| 17.0%) O(l10.0%) O(] 1.5%) X X
KP ACHYRANTHIS RADIX O(TLC) O (Stem, Foreign matter) O (] 17.0%) O(110.0%) O(}1.5%) X X
VP RADIX ACHYRANTHIS O(TLC) O (Stem, Foreign matter) O (] 15.0%) O(19.0%) X X X
BIDENTATAE
2 Alisma orientale Juzepczuk
CP RHIZOMA ALISMATIS O X X O5.0%) O 0.5%) X X
JP ALISMATIS RHIZOMA X X X O15.0%) OCl05%) X X
KP ALISMATIS RHIZOMA X X X O5.0%) OC05%) X X
VP RHIZOMA ALISMATIS O (Powder) X O 12.0%) OCl5.0%) X X X
3 Alpinia oxyphylla Miquel
CP FRUCTUS ALPINIAE O(TLC) X X X X X 1 1.0% (Essential oil con-
OXYPHYLLAE tent)
JP ALPINIAE FRUCTUS X X X O(110.0%) O(l2.5%) X 10.4mL/50 g (Essential
oil content)
KP ALPINIAE FRUCTUS X X X O110.0%) OCl25%) X 10.4mL/50 g (Essential
oil content)
VP FRUCTUS ALPINIAE O(TLO) O (Foreign matter) O 11.0%, X X X 1 1.0% (Essential oil con-
OXYPHYLLAE Water) tent)
4 Anemarrhena asphodeloides Bunge
CP RHIZOMA ANEMARRHENAE O (TLC) X O 12.0%, OCL8.5%) O(l4.0%) X Diosgenin 1 1.0% (TLC)
Water)
JP ANEMARRHENAE RHIZOMA O O (Foreign matter) X Ow17.0%) O 25%) X X
KP ANEMARRHENAE RHIZOMA O (TLC) O (Foreign matter) X OW17.0%) O 25%) X X
VP RHIZOMA ANEMARRHENAE O (TLC) O (Foreign matter) Ol 12.0%) O(l8.5%) X X X
5 Angelica dahurica Bentham et Hooker fil
CP RADIX ANGELICA O(TLC) X Ol 14.0%, OC16.0%) O(l1.5%) 115.0% (Dilute ethanol- Imperatorin 1 0.080%
DAHURICAE Water) soluble extract) (HPLC)
JP ANGELICAE DAHURICAE O O (Leaf sheath, Foreign X OCL7.0%) OC2.0%) 125.0% (Dilute ethanol- X
RADIX matter) soluble extract)
KP ANGELICAE DAHURICAE O O (Leaf sheath, Foreign X OCL7.0%) OC2.0%) 125.0% (Dilute ethanol- X
RADIX matter) soluble extract)
VP RADIX ANGELICA O(TLC) O (Foreign matter) O 13.0%, OCl6.0%) OC(]20%) X X
DAHURICAE Water)
6 Astragalus membranaceus Bunge
CP RADIX ASTRAGALI O(TLO) O (Heavy metals, Arsenic, X O15.0%) OCl1.0%) 117.0% (Water-soluble Astrogaroside 7 0.04%
Total BHC, DDT, PCNB) extract) (TLC)
JP ASTRAGALI RADIX X O (Root of Hedysarum O 13.0%) O(l5.0%) O 1.0%) X X
species and others)
KP ASTRAGALI RADIX X O (Root of Hedysarum Ol 13.0%) OC5.0%) O 1.0%) X X
species and others)
VP RADIX ASTRAGALI O(TLC) X O 12.0%) O(l5.0%) X X X
MEMBRANACI
7 Atractylodes lancea De Candolle, A. chinensis Koidzumi
CP RHIZOMA ATRACTILODIS O(TLC) X X OCl71.0%) X X X
JP ATRACTYLODIS LANCEAE X O (Atractylodis rhizome) X OCl7.0%) OCl1.5%) X 10.7mL/50 g (Essential
RHIZOMA oil content)
KP ATRACTYLODIS RHIZOMA X O (Atractylodis rhizome) X Ol7.0%) OCl1.5%) X 10.7mL/50 g (Essential
oil content)
VP RHIZOMA ATRACTILODIS O(TLC) X X Ol1.0%) X X X
8 Atractylodes ovata De Candolle
CP RHIZOMA ATRACTYLODIS (O(TLC) O (Degree of colouration) X O5.0%) O 1.0%) X X
MACROCEPHALAE
JP ATRACTYLODIS RHIZOMA O O (Atractylodis lancea rhi- X OW17.0% O 1.0%) X 10.5mL/50 g (Essential
zome) oil content)
KP ATRACTYLODIS RHIZOMA O O (Atractylodis lancea rhi- X O17.0%) OCl1.0%) X 10.7mL/50 g (Essential
ALBA zome) oil content)
VP RHIZOMA ATRACTYLODIS O (TLC) O (Foreign matter) Ol 14.0%) O(15.0%) X X X
MACROCEPHALAE
9 Bupleurum falcatum Linne
CP RADIX BUPLEURI O(TLC) X X O18.0%) X 1 11.0% (Dilute ethanol- X
soluble extract)
JP BUPLEURI RADIX O(TLO) O (Stem and leaf, Foreign X O16.5%) OC12.0%) 111.0% (Dilute ethanol- X
matter) soluble extract)
KP BUPLEURI RADIX O(TLO) (O (Stem and leaf, Foreign X Ocl6s5%) OC2.0%) X Saikosaponin a 1 0.3%
matter) (HPLC)
VP RADIX BUPLEURI O(TLC) (O (Stem and leaf, Foreign O (| 12.0%) O(l8.0%) X 1 11.0% (Dilute ethanol- X
matter) soluble extract)
10 Carthamus tinctorius Linne
CP FLOS CARTHAMI O(TLC) O (Foreign matter) O 13.0%, O115.0%) O(l5.0%) 130.0% (Water-soluble Hydroxysafflor A 1 1.0%
Water) extract) (HPLC), Kaempferide 1
0.05% (HPLC)
JP CARTHAMI FLOS O O (Foreign matter) X O(118.0%) X X X
KP CARTHAMI FLOS @) O (Foreign matter) X O(118.0%) X X X
VP FLOS CARTHAMI TINCTORII O (TLC) O (Change of colouration, O (| 13.0%,
Foreign matter) Water) Ol 15.0%) X X X
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Table 3.

Comparative Table on TLC Conditions of Identification for Crude Drugs in CP, JP, KP and VP (partly)

Latin name

TLC condition

(1) developing solvent

(2) detection

(3) color tone on TLC

(4) marker compounds

Achyranthes bidentata Blume

CP RADIX ACHYRANTHIS BIDENTATAE
KP ACHYRANTHIS RADIX

VP RADIX ACHYRANTHIS BIDENTATAE

chloroform/methanol (40 : 1)
chloroform/methanol/water
(8:2:0.5)
chloroform/methanol (40 : 1)

phosphomolybdic acid TS, 110°
1) UV 254nm 2) sulfuric acid TS

phosphomolybdic acid in ethanol,
110°, 10 min

oleanoic acid
20-hydroxyecdison

oleanoic acid

Aconitum carmichaeli Debeaux

JP  PROCESSI ACONITI RADIX

ethyl acetate/ethanol (99.5) /

ammonia water (28) (40:3:2)

Dragendorff’s TS

yellow-brown

benzoylmesaconone
hydrobromide

Alpinia oxyphylla Miquel

CP FRUCTUS ALPINIAE OXYPHYLLAE

VP FRUCTUS ALPINIAE OXYPHYLLAE

n-hexane/ethyl acetate (9 : 1)

n-hexane/ethyl acetate (9 : 1)

1) UV 254 nm
2) dinitrophenylhydrazine dilute TS
UV 254 nm

1) dark spot 2) orange-red

Anemarrhena asphodeloides Bunge

CP RHIZOMA ANEMARRHENAE

KP ANEMARRHENAE RHIZOMA

benzene/acetone (9 : 1)

chloroform/methanol/water
(52:28:8)

8% vanillin in ethanol/sulfuric acid
(0.5:5), 100°
sulfuric acid TS

sarsasapogenin

anemasaponin B

VP RHIZOMA ANEMARRHENAE benzene/acetone (9 : 1) 8% vanillin in ethanol/sulfuric acid sarsasapogenin
(0.5:5), 100°, 5 min
5 Angelica dahurica Bentham et Hooker fil
CP RADIX ANGELICA DAHURICAE petroleum ether/ether (3 : 2) UV 365 nm imperatorin,
isoimperatorin
VP RADIX ANGELICA DAHURICAE benzene/ethyl acetate (9 : 1) UV 365 nm blue fluorescent

Astragalus membranaceus Bunge

CP RADIX ASTRAGALI

VP RADIX ASTRAGALI MEMBRANACEI

chloroform/methanol/water
(13:7:2)
chloroform/methanol/water
(65 :35:10)

1) 10% sulfuric acid in ethanol, 105°
2) UV 365 nm

10% sulfuric acid in ethanol, 105°,

5 min

1) brown 2) orange-yellow

astragloside IV

astragloside IV

7 Atractylodes lancea De Candolle, A. chinensis Koidzumi
CP RHIZOMA ATRACTILODIS petroleum ether/ethyl acetate p-dimethyaminobenzaldehyde ethanol muddy green atractydin
20:1) in 10% sulfuric acid
VP RHIZOMA ATRACTILODIS petroleum ether/ethyl acetate p-dimethyaminobenzaldehyde ethanol
20:1) in 10% sulfuric acid
8 Atractylodes ovata De Candolle
CP RHIZOMA ATRACTYLODIS petroleum ether/ethyl acetate 5% vanillin in sulfuric acid pink atractylon
MACROCEPHALAE (50:1)
VP RHIZOMA ATRACTYLODIS petroleum ether/ethyl acetate 1% vanillin in 5% sulfuric acid, 60° pink
MACROCEPHALAE (50 : 1)
9 Bupleurum falcatum Linne
CP RADIX BUPLEURI ethyl acetate/ethanol/water 2% p-dimethyaminobenzaldehyde in  yellow saikosaponin a, d
®:2:1) 40% sulfuric acid 60°, 365 nm
JP BUPLEURI RADIX chloroform/methanol/water sulfuric acid/ethanol (95) (1:1), blue to blue-purple saikosaponin a
(30:10: 1) 50°, 5 min
KP BUPLEURI RADIX chloroform/methanol/water sulfuric acid/ethanol (95) (1:1), blue to blue-purple saikosaponin a
(30:10: 1) 50°, 5 min
VP RADIX BUPLEURI ethyl acetate/ethanol/water 5% p-dimethyaminobenzaldehyde in
8:2:1) 40% sulfuric acid 60°, 365 nm
10 Carthamus tinctorius Linne
CP FLOS CARTHAMI ethyl acetate/formic acid/water/
methanol (7 :2:3:0.4)
VP FLOS CARTHAMI TINCTORII ethyl acetate/formic acid/water put in a chamber pre-saturated with the 1) 4 brownish-yellow spots
@:1:1) vapour of ammonia 2) 2 greenish-yellow spots
11 Cimicifuga heracleifolia Komarov
CP RHIZOMA CIMICIFUGAE benzene/ethyl acetate/formic UV 365 nm isoferulic acid
acid (6:1:0.5)
12 Cinnamomum cassia Blume
CP CORTEX CINNAMOMI petroleum ether/ethyl acetate ethanolic 2,4-dinitrophenylhydrazine cinnamaldehyde
17 :3) TS
JP CINNAMOMI CORTEX hexane/ethyl acetate (2 : 1) 1) UV 254 nm 1) purple
2) 2,4-dinitrophenylhydrazine TS 2) yellow orange
KP CINNAMOMI CORTEX hexane/ethyl acetate (2 : 1) 1) UV 254 nm 1) purple
2) 2,4-dinitrophenylhydrazine TS 2) yellow orange
VP CORTEX CINNAMOMI n-hexane/chloroform/ethyl 2,4-dinitrophenylhydrazine 5 orange spots cinnamic aldehyde
acetate (4:1:1)
13 Cornus officinalis Siebold et Zuccarini
CP FRUCTUS CORNI toluene/ethyl acetate/formic 1) 10% sulfuric acid in ethanol, 110° 1) purplish-red ursolic acid
acid (20:4:0.5) 2) UV 365nm 2) yellow orange fluorescent
JP CORNI FRUCTUS ethyl acetate/water/formic acid 4-methoxybenzaldehyde-sulfuric acid  red-purple loganin
6:1:1) TS, 90°, 3 min
KP CORNI FRUCTUS ethyl acetate/water/formic acid p-anisaldehyde-sulfuric acid TS, 90°, red-purple loganin
6:1:1) 3 min
VP FRUCTUS CORNI OFFICINALIS cyclohexane/chloroform/ethyl ~ 10% sulfuric acid in ethanol, 110°, purplish-red ursolic acid
acetate (20 : 5 : 8) 5-7 min
14 Curcuma longa Linne

CP RHIZOMA CURUCUMAE LONGAE

JP CURCUMAE RHIZOMA

KP CURCUMAE LONGAE RHIZOMA

VP RHIZOMA CURUCUMAE LONGAE

chloroform/methanol/formic
acid (96 : 4:0.7)

ethyl acetate/hexane/acetic acid

(100) (70:30:1)
chloroform/methanol/formic
acid (96 : 4:0.7)
chloroform/acetic acid (9 : 1)

UV 365 nm

3% boric acid/10% oxalic acid (3 : 1)

yellow

3 spots 1) brick red
2) orange 3) yellow

curcumin

curcumin




No. 3

387

Ty, AXY, AURY, X IVT, REY
¥, =Y, FavZl, A4y, I3, A
>AUAY, DACOISETHo. s 154
HEDOE, >IN IIZIP 2RI XRTORA
BWTIEFR—D TLC &ENBEIN TN,
£/, Y13, AU, Yoy, ARy, RF
B, Z2YY, Fawml, IITD8AEEKICD
WTIECP & VP, IfitkiZ JP & KPIZBWTEhN
FTHFEF—® TLC {HENZEIN TV, 5
WZhrte, Yiaa, hovw, 447 TR
JPEKPH, v Z7YZTIACP&VPA, I
> TIX CP & KP IZBWTIEIE R —® TLC &40
BEIN TNV, TLC OFFEMRSITEL TiE, 72
BEITIS S D DIREERR T INERE SN TH D, KT
4 >3 AV (icariin), B> 3 (geniposide),
¥ 7 Y7 (paeoniflorin), "% > & (paeonol)
D 4EHT 4 HERATXTIIBNWTHE—DFEERK
ONREINTWEZ, 512 TLC O EARE TIX
B EFEIZBNT, WTENQDOEDERREIZX >
YoROZ7ooR)V AEOREERENEHIN TN
7z,

—7, EREOHKICBEL TERL 2RO —%
Table 4 IZ/RT. EEENHREIN TV S EEZ
106 FEDQHFEHK DS E 69T, ZNHDHIBEY
T, hoJw, RYCE, AUdr, RIADS
AT, 4 HETRTORFAICERENHRESNT
Wiz, La2L, dBAKICEL TIX CP, JP KU
KP IZBWT HPLC ERHWSN TS DITH L,
VP TIEMEE, HEE, BOCEESENHREINT
W, 28, VPIZBWTERIEDOHREINTNS
ARI LR SHEOIFNMNIFa VO RUT OO
Thoiz. 1, CP TlI 65 MDAERKICEREN
REINTHBD, FE, FUF, N1%F, I/1=
D AEFEOREGEITBNT, TP Ol ik
IR E S N TWRWAFIEHEL (ELSD) E2H
WonTWiz, £=251k, ¥2raa, 7avig
CPEKP DA, FUZ2KUITawFawidKP
DH, iy, Z2P2KRUTHYTIUIECP E
JPOH, IBICTIIEIP DAERENREIN
TW/=., 2 JP & KP IXIFE R — D&t
MBEEIN TN,

R BIC BT D TLC &1L T CP KT
VP Tl TLC I H I 2R O FENIER 122

<, MOERTRDEFBENHESI N TN D DN
ThdEEx2LNZ. TLC ODEMBEEICEL T
1%, XY A 3T CP KU VP IZBW THER
ENRFHINTWARLWDIZHL, JP KU KP T
ryoaR)VLABFRIN TV, fitth, 37T
W JP KOVKP TIEAFHAENFH I N THAWN
DXL, CP KU VP Tld 7 oaiR)L AN
NTWz, ZOXDITERICIVDEEIIBITIEE
REOM RIS MIC R > T 71—
7FU R BISEEFHMOBEENS, DOED
GOREREZMHEHL TWDSEIZ, ARHEEzEE
2, MEOREREZFEHLRWBiEESE L L
THEORBRIEZAEF T LB NETO T ENETRE
BEAoNT-.

FEREICE L TIX, VP TldWE /I HPLC 1T
KDONIEDHETL SN TB ST, £RTERIENHRTE
INTWBEEES DN, UL, FHH &%
TlE, KD VP WIES 4 fRi2H W T HPLC k0
AZBTD, Z<ORTEEMIODNDE, WENR
INTWS. CP 2005 fEfil Tl 2000 4ERR &t L
T HPLC £EZ R E L 2 AN REEMIZHEML TH
0, & 51T ELSD &%, #Hiiz/stititéas 08 AN
WO 5N, FEEBUFOEEDOHMEHEICET 20N
BRIAHADNELC SN, £KPTE 1,
vad, ¥FavzZr, b, TavuFay, 7
J2IZB U T HPLC 2 W idBRiEDN R E S N T
WBDIZHL, JP TIRWELICREN SN TN
BVIRMTH >, 4% IP T, KPIZNHE SN
TWa kD 6 EEDEBIEOHFILNIC CPIZH N
THEAI N ELSD 5%, #iEMEEOBmEFINE
B EE 5N

2-3. 4AEBE—MRAREIOLEY bhbh
13 512 EWG 5 (Information on General Tests) @
HEEHTH D HA, HE, @®E, NXhF L4 nE
DIEF I E S N7z A — A s 2 A
LU, &EOAZFERARE GIRIORE, 2, 7t
Bt OIER, Wi, Koy, BEAREMEIKSr, T
o', MiheE S, =5eE bHEH) OKHE
HIZDWTHBIEOREDHE, HBAEIIDNT
bR A ER L, ka1 7.

A SRR — AR A D LB ICBI U TR L 2R O
—¥f % Table 5 1Z/R9. ZDFEHE, JP & KP DR
BRIEH, RENAE, ESERBRIEICBVWTIPT



388 Vol. 131 (2011)

Table 4. Comparative Table on Assay Conditions for Crude Drugs in CP, JP, KP and VP (partly)
Lati Assay
atin name
(1 : Not less than) (1) method (2) developing solvent (3) detection
Aconitum carmichaeli Debeaux
JP PROCESSI ACONTI RADIX Total Alkaloids 0.7-1.5% Titration

(Type 1), 0.1-0.6% (Type 2),
0.5-0.9% (Type 3)

Anemarrhena asphodeloides Bunge

CP RHIZOMA ANEMARRHENAE Diosgenin T 1.0% HPLC (ODS column) methanol/water (95 : 5) Evaporative Light

Scattering method

Angelica dahurica Bentham et Hooker fil

CP RADIX ANGELICA DAHURICAE Imperatorin 1 0.080% HPLC (ODS column) methanol/water (55 : 45) UV 300 nm

Astragalus membranaceus Bunge

CP RADIX ASTRAGALI Astrogaroside IV 1 0.04% HPLC (ODS column) acetonitrile/water (32 : 68) Evaporative Light

Scattering method

Bupleurum scorzonerifolium Willd.

JP BUPLEURI RADIX Saikosaponin a+d 1 0.35% HPLC (ODS column, I.D. 4.6 1) acetonitrile/water (2:3) 2) 50° 3) adjust UV 206 nm

mmX 15 cm, 5 mm) flow rate to elute Saikosaponin d at ca. 8 min
HPLC (ODS column, I.D. 4- 1) acetonitrile/water (35: 65) 2) 20° 3) 0.8
6 mm X 15-25cm, 5-10mm) mL/min

KP BUPLEURI RADIX Saikosaponin a 1 0.3% UV 203 nm

Carthamus tinctorius Linne

CP FLOS CARTHAMI Hydroxysafflor A11.0%, HPLC (ODS column) Hydroxysafflor A [methanol/acetonitrile/0.7% Hydroxysafflor A

Kaempferide 1 0.05% phosphoric acid (26 : 2 : 72)], Kaempferide (UV 403 nm),
[methanol/0.4% phosphoric acid (52 : 48)] Kaempferide (UV
367 nm)

Cimicifuga heracleifolia Komarov

CP RHIZOMA CIMICIFUGAE Ferulic acid 1 0.1% HPLC (ODS column) acetonitrile/0.1% phosphoric acid solution (13 : UV 316 nm
87)

Cinnamomum cassia Blume

CP CORTEX CINNAMOMI Cinnamic acid T 1.5% HPLC (ODS column) acetonitrile/water (35 : 75) UV 290 nm

KP CINNAMOMI CORTEX Cinnamic acid 1 0.03% HPLC (ODS column, I.D. 4- 1) methanol/water/glacial acetic acid (12 : 88 : 1) UV 280 nm

6 mmX15-25cm, 5-10mm)  2) 20° 3) 2.0 mL/min

Cornus offcinalis Siebold et Zuccarini

CP FRUCTUS CORNI
KP CORNI FRUCTUS

HPLC (ODS column) acetonitrile/water (15 : 85) UV 240 nm

HPLC (ODS column, 1.D. 4- 1) methanol/water (30 : 70) 2) 20° 3) 1.0mL UV 240 nm
6 mmX 15-25 cm, 5-10mm) /min

Loganin 1 0.60%
Loganin 1 0.5%

Curcuma longa Linne

CP RHIZOMA CURUCUMAE Curcumin T 1.0% HPLC (ODS column) acetonitrile/4% glacial acetic acid solution (48 : UV 430 nm
LONGAE 52)

Ephedra sinica Stapf

CP HERBA EPHEDRAE Ephedorine hydrochloride 1 1.0 HPLC (ODS column) acetonitrile/0.1% phosphoric acid solution (9 : 87) UV 207 nm

%
JP EPHEDRAE HERBA Total alkaroids 1 0.7% HPLC (ODS column, I.D. 4- 1) sodium lauryl sulfate (1 in 128) /acetonitrile/ UV 210 nm
6 mm X 15-25 cm, 5-10mm)  phosphoric acid (640 : 360 : 1) 2) 45°
3) adjust flow rate to elute ephedrine at ca. 14 min

KP EPHEDRAE HERBA Total alkaroids (Ephedrine+ HPLC (ODS column, I.D. 4- 1) sodium lauryl sulfate (1 in 128) /acetonitrile/ UV 210 nm

Psheudoephedrine) 1 0.7% 6 mm X 15-25 cm, 5-10 mm)  phosphoric acid (640 : 360 : 1) 2) 45°

3) adjust flow rate to elute ephedrine at ca.14 min
VP HERBA EPHEDRAE

Total alkaroids 1 0.8% Titration

Epimedium koreanum Nakai

CP HERBA EPIMEDII Total flavonoids 1 5.0%,

Icariine 1 0.50%

Total flavonoids (Absorption) Total flavonoids (methanol) , Icariine [acetonitrile/ UV 270 nm
Icariine [HPLC (ODS water (30 : 70)]

column) ]
13 Eucommia ulmoides Oliver
CP CORTEX EUCOMMIAE Pinoresinol-di-glucopyranoside HPLC (ODS column) methanol/water (25 : 75) UV 277 nm
10.1%
14 Evodia rutaecarpa Bentham
CP FRUCTUS EVODIAE Evodiamine + Rutaecarpine T HPLC (ODS column) acetonitrile/0.04% octanesulfonic acid sodium salt UV 225 nm
0.15% (43:57)
15 Forsythia suspensa Vahl
CP FRUCTUS FORSYTHIAE Forsythin 1 0.15% HPLC (ODS column) acetonitrile/water (25 : 75) UV 277 nm
16  Fritillaria thunbergii Miq.
CP BULBUS FRITILLAIAE Peimine + Peiminine 1 0.080% HPLC (ODS column) acetonitrile/water/ethylenediamine (70 : 30 : 0.3)  Evaporative Light
THUNBERGII Scattering method
17 Gardenia jasminoides Ellis
CP FRUCTUS GARDENIAE Geniposide 1 1.8% HPLC (ODS column) acetonitrile/water (15 : 85) UV 238 nm
JP  GARDENIAE FRUCTUS Geniposide 1 3.0% HPLC (ODS column, I.D. 6 1) water/acetonitrile (22 : 3) 2) 30° 3) adjust UV 240 nm
mmX 15 ¢cm, 5 mm) flow rate to elute Geniposide at ca. 15 min
18 Glycyrrhiza uralensis Fisher, G. glabra Linne

CP RADIX GLYCYRRHIZAE

Glycyrrhizinic acid 1 2.0%,
Liquiritin 7 1.0%

HPLC (ODS column)

Glycyrrhizinic acid [methanol/0.2 mol/L ammoni- Glycyrrhizinic acid
um acetate/glacial acetic acid (67 : 33 : 1)1, Li-
quiritin [acetonitrile/0.5% gracial acetic acid (1 :

(UV 250 nm), Li-
quiritin (UV 276

4)] nm)

JP GLYCYRRHIZAE RADIX Glycyrrhizinic acid 1 2.5% HPLC (ODS column, I.D. 4~ 1) dilute acetic acid/acetonitrile (3 :2) 2) 20° UV 254 nm
6 mmX 15-25 cm, 5-10mm)  3) adjust flow rate to elute glycyrrhizic acid at ca.
10 min
KP GLYCYRRHIZAE RADIX Glycyrrhizinic acid 1 2.5% HPLC (ODS column, I.D. 4- 1) dilute acetic acid/acetonitrile (3 : 2) 2) 20° UV 254 nm

6 mm X 15-25 cm, 5-10mm)  3) adjust flow rate to elute glycyrrhizic acid at ca.
10 min

VP RADIX GLYCYRRHIZAE Glycyrrhetic acid 1 6.0% Weight
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Table 5. Comparative Table on General Testing Methods for Crude Drugs in JP, KP, CP and VP (partly)
P KP 3 VP
Sampling Sampling Sampling of Crude Drugs SAMPLING OF CRUDE DRUGS

Unless Otherwise specified, sample
should be taken by the following
methods. If necessary, preserve the
samples in tight containers.

(1) When crude drugs to be sampled
are small-sized, cut or powdered, 50
to 250 g of sample should be taken
after mixing thoroughly.

(2) When crude drugs to be sampled
are large-sized, 250 to 500 g of sam-
ple should be taken after mixing
thoroughly.

(3) When the mass of each single
piece of the crude drugs is not less
than 100 g, not less than 5 pieces
should be taken for a sample, or not
less than 500 g of the sample should
be taken after cutting to a suitable
size and mixing thoroughly.

Unless Otherwise specified, sample
should be taken by the following
methods. If necessary, preserve the
samples in tight containers.

(1) When crude drugs to be sampled
are small-sized, cut or powdered, 50
to 250 g of sample should be taken
after mixing thoroughly.

(2) When crude drugs to be sampled
are large-sized, 250 to 500 g of sam-
ple should be taken after mixing
thoroughly.

(3) When the mass of each single
piece of the crude drugs is not less
than 100g, not less than 5 pieces
should be taken for a sample, or not
less than 500 g of the sample should
be taken after cutting to a suitable
size and mixing thoroughly.

Sampling of Crude Drugs refers to the method used
to sort the crude drugs for examination. The validity
of sampling affects directly the precision and accura-
cy of the examination. The procedure for sampling
should be followed in details.

1. Examine the confirmation of the name, source of
material, specification and package form of the cargo
before sampling. Examine the intactness cleanliness
of package and contamination of moulds and foreign
matter, make notes in detail. The abnormal packages
should be examined separately.

2. The general requirements for sampling of crude
drugs in a consignment are as follows: when the total
number of package less than 5, the packages are sam-
pled one by one. 5-99 packages, 5 packages are sam-
pled at random; 100-1000 packages, 5% are sam-
pled; more than 1000 packages, 1% of the part in ex-
cess of 1000 packages are sampled; Precious crude
drugs are sampled one by one, regardless of the num-
ber of packages.

3. If the material is in crushed or powdered form or
in pieces of less than 1 cm in size, at least 2-3 por-
tions of sample are taken by suitable means from
different parts in each package. If volume of package
is large, samples taken should be 10 cm in depth be-
low the surface from different parts. The quantity of
samples taken is defined as follows:

Common drugs: 100-500 g

Powdered drugs: 25 g

Precious drugs: 5-10 g

As for the drugs of large size or large number,
representative samples can be taken on the basis of
real situation.

4. Mix the samples thoroughly, i. e. the total quality
of samples taken. if the total quantity of samples
taken is several times that required for the testing,
take an avarage sample by quartering, until sufficient
quantity of sample is obtained for testing and reten-
tion.

5. The quantity or average sample taken should be
not less than 3 times of that required for the testing,
using one third for analysis, another one third for
verification and the remaining as aretention which
should be kept.

Sampling of clude drugs refers to the method used to
sort the crude drugs for examination. The represen-
tativeness of samples affects directly the prescision
and accuracy of the examination. Attention should
be paied to the following points while sampling:

a) Valify the name, source of the material, specifica-
tions and forms of packages before sampling. Exa-
mine the intactness, cleanliness of the packagem the
contamination of modules and foreign matter, make
notes in details. Abnormal packages should be ea-
mined more carefully.

b) The general requirements for sampling of crude
drugs are as follows: For a number of packages: less
tha 5, every package is sampled; less than 100, 5
packages are sampled; from 100 to 1000, 5% of pack-
ages are sampled; over 1000, 50 packages and 1% of
the number in excess of 1000 packages are sampled.
For precious crude drugs every package is sampled,
regardless of the number of packages.

c) If the material is in scraps or powder form or in
pieces of less than 1 cm in size, at least 2-3 portions
of sample are taken by suitable means from different
places in each package. If the number of packages is
small, the amount of sample taken shoule be not less
than 3 times the quantity required for testing. If the
number of packages is large, the amount of sample
taken is as follows:

Common drugs: 100-500 g

Powdered drugs: 25 g

Precious drugs: 5-10 g (unless otherwis specified)
For the drugs in large size, a representative sample
can be taken from different places of a package (at 10
cm in depth below the surface for large package) .
d) Mix the samples taken as required for the test
sample. If the sample size of drug is small, take an
aberage sample by quartering method as follows:
Spread the samples (after mixing throughly) in a
square, then divide the sample into 4 equal parts by
diagonals; take two opposite parts and mix again.
With the mixture obtained, repeat the quartering in
the wame way until a sufficient amount of sample is
obtained for testing and retention. In the case of
large size drugs, the avarage samples can be obtained
with any appropriate methods. The amount of an
average sample should not less than 3 times of that
required for testing, using one third for analysis,
another for verification and the remaining as retained
sample which should be kept at least for one year.

Foreign matter

Foreign matter

Determination of Foreign Matter

DETERMINATION OF FOREIGN
MATTER IN CRUDE DRUGS

Unless otherwise specified, weigh 25
to 500 g of the sample, spread out in
a thin layer, and separate the foreign
matter by inspecting with the naked
eye or with the use of a magnifying g-
lass of 10 magnifications. Weigh, and
determine the percentage of foreign
matter.

Unless otherwise specified, weigh 25
to 500 g of the sample, spread out in
a thin layer, and separate the foreign
matter by inspecting with the naked
eye or with the use of a magnifying g-
lass of 10 magnifications. Weigh, and
determine the percentage of foreign
matter.

Foreign mater consists of any or all of the following:
1. The biological origin of which is the same as that
specified in the monograph concerned but the appear-
ance or botanical parts is different.

2. The biological origin of which differs from that
specified in the monograph concerned.

3. Foreign mineral matters such as stones, sand,
lumps of soil.

Method

(1) Weight a quantity of the drug as specified in the
monograph and spread out in a thin layer. Detect the
foreign matter by inspection with naked eye or with a
lens (5-10 X), or by the use of a suitable sieve, If
necessary, to separate the foreign matter.

(2) Weight separately each kind of foreign matter
and calculate the percentage content.

Foreign matter in herbal drugs consists of any or all
of the following:

Foreign mineral mannter such as stons, sand, lumps
of soil. Other herbs and other parts of the plant that
are not specified as clude drugs. Remains of insects.
Method: Weigh a quantity of the crude drug as speci-
fied in the monograph and spread out in a thin layer.
Detect the foreign matter by inspection with naked
eye or with a lens or by use of a suitable sieve, if
necessary, to separate the foreign matter. Weigh the
foreign matter and calculate the percentage, using the
expression:

X% =a/px100

where:

a: Mass of foreign matter (g),

p: Mass of test sample being examined (g)

Preparation of the test
sample for analysis

Preparation of the test
sample for analysis

Preparations are to be made by mix-
ing the sample well. Powdered drugs
should be used as they are, and in the
case of unpowdered drugs, unless
otherwise specified, grind the sample
into powder. If the sample cannot be
ground into powder, reduce it as fine-
ly as possible, spread it out in a thin
layer, and withdraw a typical portion
for analysis. If necessary, preserve
the test sample in a tight container.

Preparations are to be made by mix-
ing the sample well. Powdered drugs
should be used as they are, and in the
case of unpowdered drugs, unless
otherwise specified, grind the sample
into powder. If the sample cannot be
ground into powder, reduce it as fine-
ly as possible, spread it out in a thin
layer, and withdraw a typical portion
for analysis. If necessary, preserve
the test sample in a tight container.

Loss on drying

Loss on drying

Determination of Loss on Drying

DETERMINAITON OF LOSS ON DRYING

Unless otherwise specified, transfer 2
to 6 g of the test sample for analysis
to a tared weighing bottle, and weigh
accurately. Dry at 105°C for 5 hours,
allow to cool in a desiccator (silica
gel), and weigh accurately. Continue
the drying at 105°C, and weigh ac-
curately at 1-hour intervals.

Unless otherwise specified, transfer 2
to 6 g of the test sample for analysis
to a tared weighing bottle, and weigh
accurately. Dry at 105°C for 5 hours,
allow to cool in a desiccator (silica
gel), and weigh accurately. Continue
the drying at 105°C, and weigh ac-
curately at 1-hour intervals.

Mix the substance being examined thoroughly, if it is
in the form of large crystals, reduce them to a size of
about 2 mm by crushing. Place 1g or the amount
specified under individual monographs of the sub-
stance being examined in a tarred, shallow weighing
bottle, previously dried to constant weight under the
conditions specified in individual monographs, unless
otherwise directed. The substance being

Loss on drying is the loss of mass, expressed as per-
centage (m/m), of the test sample being dried under
conditions specified in the individual monograph.
The loss of mass after during represents the loss of
the absorbed water, one part or the whole water of
crystallisation and other volatile substances present
in the sample being examined.

The determination of loss of drying should not affect
basic physico-
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Table 6. Comparative Table on TLC Solvent of Identification for Crude Drugs in CP, JP, KP and VP

Latin name

TLC condition (developing solvent)

Bupleurum falcatum Linn¢ (¥ 1)

CP RADIX BUPLEURI
JP  BUPLEURI RADIX
KP BUPLEURI RADIX
VP RADIX BUPLEURI

ethyl acetate/ethanol/water (8 : 2 : 1)
chloroform/methanol/water (30 : 10 : 1)
chloroform/methanol/water (30 : 10 : 1)
ethyl acetate/ethanol/water (8 : 2 : 1)

2 Cinnamomum cassia Blume (/7 k&)

CP CORTEX CINNAMOMI petroleum ether/ethyl acetate (17 : 3)

JP  CINNAMOMI CORTEX hexane/ethyl acetate (2 : 1)

KP CINNAMOMI CORTEX hexane/ethyl acetate (2 : 1)

VP  CORTEX CINNAMOMI n-hexane/chloroform/ethyl acetate (4 : 1:1)
3 Cornus officinalis Siebold et Zuccarini (Y>3 21)

CP FRUCTUS CORNI toluene/ethyl acetate/formic acid (20 : 4 : 0.5)

JP CORNI FRUCTUS ethyl acetate/water/formic acid (6 : 1 : 1)

KP CORNI FRUCTUS ethyl acetate/water/formic acid (6 : 1 : 1)

VP FRUCTUS CORNI OFFICINALIS cyclohexane/chloroform/ethyl acetate (20 : 5 : 8)
4 Curcuma longa Linné (77 1)

CP RHIZOMA CURUCUMAE LONGAE
JP  CURCUMAE RHIZOMA
KP CURCUMAE LONGAE RHIZOMA

chloroform/methanol/formic acid (96 : 4 : 0.7)
ethyl acetate/hexane/acetic acid (100) (70 : 30 : 1)
chloroform/methanol/formic acid (96 : 4 : 0.7)

VP RHIZOMA CURUCUMAE LONGAE chloroform/acetic acid (9 : 1)

5  Ephedra sinica Stapf (X Fv7)

CP HERBA EPHEDRAE
JP EPHEDRAE HERBA
KP EPHEDRAE HERBA
VP HERBA EPHEDRAE

chloroform/methanol/concentrated ammonia (20 : 5 : 0.5)
1-butanol/water/acetic acid (100) (7 :2:1)
n-butanol/water/acetic acid (7 :2: 1)
chloroform/methanol/ammonia (20 : 5 : 0.5)

6  Glycyrrhiza uralensis Fischer, G. glabra Linné (J12°)'77)

CP RADIX ET RHIZOMA GLYCYRRHIZAE
JP GLYCYRRHIZAE RADIX

ethyl acetate/formic acid/glacial acetic acid/water (15:1:1:2)
1-butanol/water/acetic acid (100) (7 :2: 1)

KP GLYCYRRHIZAE RADIX n-butanol/water/acetic acid (7 : 2 : 1)

VP RADIX GLYCYRRHIZAE petroleum ether/benzene/ethyl acetate/glacial acetic acid (10 : 20 : 7 : 0.5)

7 Magnolia officinalis Rehder et Wilson var. biloba Rehder et Wilson (IR 77)

CP CORTEX MAGNOLIAE OFFICINALIS benzene/methanol (27 : 1)

JP  MAGNOLIAE CORTEX 1-butanol/water/acetic acid (100) (4 :2:1)
KP MAGNOLIAE CORTEX n-butanol/water/acetic acid (4 : 2 : 1)

VP CORTEX MAGNOLIAE OFFICINALIS benzene/methanol (27 : 1)

8  Paeonia lactiflora Pallas (3 v 7Y 77)

CP RADIX PAEONIAE ALBA
JP  PAEONIAE RADIX

chloroform/ethyl acetate/methanol/formic acid (40 : 5 : 10 : 0.2)
acetone/ethyl acetate/acetic acid (100) (10 : 10 : 1)
KP PAEONIAE RADIX acetone/ethyl acetate/glacial acetic acid (26 : 14 : 5)
VP RADIX PAEONIAE chloroform/ethyl acetate/methanol/formic acid (40 : 5 : 10 : 0.2)

9  Prunus armeniaca Linné, P. armeniaca Linné var. ansu Maximowicz (F 3™ =)

CP SEMEN ARMENIACAE AMARUM chloroform/ethyl acetate/methanol/water (15 : 40 : 22 : 10)
JP  ARMENIACAE SEMEN ethyl acetate/methanol/water (7 : 3 : 1)
KP ARMENIACAE SEMEN ethyl acetate/methanol/water (7 : 3 : 1)
VP SEMEN ARMENIACAE AMARUM chloroform/ethyl acetate/methanol/water (15 : 40 : 22 : 10)

10 Scutellaria baicalensis Georgi (F 77 7>)

CP RADIX SCUTELLARIAE
JP  SCUTELLARIAE RADIX
KP SCUTELLARIAE RADIX

toluene/ethyl acetate/methanol/formic acid (10 : 3 :1:2)
1-butanol/water/acetic acid (4 :2: 1)
chloroform/methanol/glacial acetic acid (20 : 10 : 3)

11 Chrysanthemum indicum Linné (F 7 77)

CP FLOS CHRYSANTHEMI INDICI
JP  CHRYSANTHEMI FLOS
VP FLOS CHRYSANTHEMI INDICI

ethyl acetate/butanone/chloroform/formic acid/water (15 :15:6:4:1)
ethyl acetate/2-butanone/water/formic acid (25 :3:1:1)
ethyl acetate/formic acid/water (8 1 1:1)

12 Cnidium monnieri Cusson (¥ 3w)

CP FRUCTUS CNIDII
JP  CNIDII MONNIERIS FRUCTUS
VP FRUCTUS CNIDII

toluene/ethyl acetate/n-hexane (3 : 3 :2)
hexane/ethyl acetate (2 : 1)
benzene/ethyl acetate (30 : 1)

13 Gentiana scabra Bunge (1) 217 % )

CP RADIX ET RHIZOMA GENTIANAE
JP  GENTIANAE SCABRAE RADIX
KP GENTIANAE SCABRAE RADIX

ethyl acetate/methanol/water (20 : 2 : 1)
ethyl acetate/ethanol (99.5) /water (8 : 2 : 1)
chloroform/methanol/water (30 : 10 : 1)

14 Pueraria lobata Ohwi (J7v 2 2)

CP RADIX PUERARIAE LOBATAE
JP  PUERARIAE RADIX
KP PUERARIAE RADIX

chloroform/methanol/water (7 : 2.5 : 0.25)
ethyl acetate/methanol/water (12 :2 : 1)
chloroform/methanol/water (6 : 4 : 1)

15 Sophora japonica Linné (711 71, J&Hb)

CP FLOS SOPHORAE
JP  SOPHORAE FLOS
KP SOPHORAE FLOS

ethyl acetate/formic acid/water (8 : 1 : 1)
chloroform/methanol/water (6 : 4 : 1)
ethyl acetate/formic acid/water (8 1 1:1)
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(1) Bupleurum falcatum Linné (¥A=2)

JP15
Sup. II

| saikosaponin a - -
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e S 4. 50

Detection: 4-dimethylaminobenzaldehyde
TS for spraying 105°C, 5 min
1~4: (,rude druga (Bupleurum R«mn

JP, KP CP, VP . a, d: saik d
chloroform / methanol /  ethyl acetate / ethanol / Developi 1: ethyl acetate /
water (30:10: 1) water (8:2:1) elhannl /water (8 42511,
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Fig. 1. Comparative Study on TLC Identification for Crude
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