1. Pharmacopoeia
for Herbal Medicines

I History of Japanese Pharmacopoeia
Pre-Pharmacopoeia

Pre-Pharmacopoeia in Japan was the WAZAIKYOKUHOU, which
was published on 1100 AD in china and used on 17 century.

In 1835, Rouan Udagawa translated the Nederland Pharmacopoeia
for Japanese Langue.

After the Meiji revolution on 1868, the quality control of the
medicine was carried out to use the European Pharmacopoeia
method in Tokyo (1873), Kyoto (1875) and Yokohama (1876).

For example, Digitalis, Cinchona bark, Ipec, morphine, atropine
and quinine were controlled by the European Pharmacopoeia
method.
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Plant Variety

Rehmannia glutinosa Libosch. Rheum L.
Rehmannia glutinosa Libosch. i~ L o i ,
var. purpurea Makino Shinshudaiou Shinshudaiou S

(1988/08/18) (2006/12/14)

]

X
Rehmannia glutinosa Libosch.

‘Fukuchiyama 1gou’ (1988/12/13)
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Bupleurum falcatum L.

‘Shinayakamishima’ “Kitashizuka”
(2006/12/14) (2009/03/16)
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% Curcuma zedoaria Roscoe: (FiX)

* Platycodon grandiflorum A. De Candolle:

EREY
(H48)

Part 2 % Cnidium officinale Makino: (JI| &)

% Coix lacryma-jobi L. var. ma-yuen Stapf:
(FED)

% Carthamus tinctorius L.: (¥I{€)

ooy

Coix lacryma-jobi L. var. ma-yuen Stapf

‘Hatochikara’  (1990/12/05) New Varieties bred at
 ‘Hatomusume’ (1993/08/03) ‘ |
. ‘Ohotsukuigou’ (1995/03/23) NIBIO
- ‘Hatohikari (1996/06/13)
. ‘Hatojirou’ (1998/01/22)

‘Hatoyutaka’ (2007/03/15) 1 ‘Kitanohato 2
| ‘Kitanohato’  (2007/03/15) |
| ‘Akishizuku’  (2010/03/18)

‘Hatoroman’
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% Cassia obtusifolia L.: GRBAF)
% Uncaria rhynchophylla Miquel: ($78%&#4)
% Schizonepeta tenuifolia Briquet: (F¥i7+1#)

* Perilla frutescens Britton var. acuta
Kudo: (Bf3E)

% Paeonia lactiflora Pallas: (£538)

Perilla frutescens
Britton var. acuta
Kudo: (B%%)

‘Sekihou’
(1999/11/25)
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http://www.hinsyu.maff.go.jp/vip
s/cmml/file_library/10000/8610/8
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Paeonia lactiflora Pall.

New Varieties bred at NIBIO |

"Kitasaishou' ‘Benishizuka’
1996/03/18 fiE&E % 2009/10 HfE




% Curcuma longa L.: (&%)

ﬁm ﬁ% % Valeriana fauriei Briquet: (H%48)

5 % Crocus sativus L.: (Y4 2752)
Pad 4

% Atractylodes lancea De Candolle: (&
ite)

% Lithospermum erythrorhizon Siebold et
Zuccarini: (%4R)

* Rauwolfia serpentina Bentham: (FN1FE e

ﬁ@f@m AAR)

% Atractylodes ovata De Candolle: (H3it)

. ~
Pat I % Panax ginseng C. A. Meyer: (A%)

% Geranium thunbergii Siebold et
Zuccarini
(Fr/iaw0)

% Paeonia suffruticosa Andrews: (3t FH5&)




Panax ginseng C. A. Meyer

‘Kaishusan’
(2002/01/16)

No picture

http://www_.hinsyu.maff.go.jp/vips
/emm/file_library/20000/13412/13
412_3_1.jpg

BEmN =S

‘Shinanoreikon’

(2004/03/09)

http://www.hinsyu.maff.go.jp/vips/c
mm/file_library/20000/13412/13412
_3.2jpg

DLPart 6 ‘

s Matricaria chamomilla L.: (B EZ—)L)

% Astragalus membranaceus Bunge: (&

)
% Gentiana lutea L.: (7> F7F)
% Scutellaria baicalensis Georgi : (&%)

% Houttuynia cordata Thunberg: (+3&)




* Trichosanthes bracteata Voigt: (}&#48)

% Phellodendron amurense Ruprecht: (&
)

% Lycium chinense Miller
Lycium barbarum L.: (#1582 F, MI#CEE,
HER)

% Arctostaphylos uva-ursi (L.) Sprengel:
(27T 2IL)

% Polygala senega L. var. latifolia Torrey
et Gray: (£H)

EREY

Part 8

* Gardenia jasminoides Ellis : (ILI#EF)
% Swertia japonica Makino: (4 %8)

% Saposhnikovia divaricata Schischkin:
(B R)

% Aconitum carmichaeli Debeaux: (Fft+)

% Poria cocos Wolf: (%)




Swertia japonica Aconitum  ‘Okumurasakiigou’

Makino (2007/08/07)
‘Mimaki3gou’
(2000/07/31)
No picture
Aconitum : ,
http://www.hinsy http://www.hinsy
‘Sanwa- u.maff.go.jp/vips u.maff.go.jp/vips
okukabuto1gou’ femmffile_library lemmffile_library
/20000/18097/1 /20000/18097/1
(1988/12/13) 8097_3 3.jpg 8097_3_2.jpg
No picture
http://www.hinsyu.maff.go.jp/vips/cmm/file_library/2000
0/18097/18097_3_1.jpg
% Artemisia capillaris Thunberg: (BfE=)
: % Zanthoxylum piperitum De Candolle:
WL (LD

% Cassia angustifolia VVahl
Cassia acutifolia Delile: (£>7)

% Plectranthus japonicus (Burm.)
Koidzumi: (JESHE)

* Saussurea lappa Clarke: (K%&)

% Ephedra sinica Stapf: (Fk#)




* Fritillaria verticillata Willd. var.
thunbergii Baker: (H )

% Asiasarum sieboldii F. Maekawa: (i

¥)

% Prunella vulgaris L. var. lilacina Nakai:
(EHE)

% Plantago asiatica L.: (B g%, BEa]F)

% Glycyrrhiza glabra L.
Glycyrrhiza uralensia Fisher: (H &)

% Lindera strychnifolia F. Villars: (&%)

% Achyranthes fauriei Leveillé et Vaniot
Achyranthes bidentata Blume: (4F)

% Foeniculum vulgare Miller : (EI&)

% Sinomenium acutum Rehder et
Wisson: (FFE)

% Patrinia scabiosaefolia Fischer: (B{#%
)

% Pinellia ternata Breitenbach: (3%)

% Angelica dahurica Bentham et
Hooker: (B 1)




N

. Artemisia annuua 2=

Benincasa cerifera : & ¥

Corydalis turtschaninovii forma yanhusuo &3
Epimedium grandiflorum var. thunbergianum ;Z¥ &
Glechoma hederacea var. grandis B &

Acanthopanax senticosus, Cimicifuga simplex,
Dioscorea japonica, Glehnia littoralis,

Prunus persica, Evodia rutaecarpa, Sophora
flavescens

Tanegashima Space Center




Myanmar Herbal Pharmacopoea

Synonyms +Local common names
Part used
Definition
Constituents
Description of the plant
Description of the part used
1. Macroscopic
2. Microscopic
7. Identification
1. Colour reaction
28 TLEE
8. Moisture contents (Loss on drying)
9. Purity
1. Foreign matter
2. Chemical contamination
3. Microbial contamination

Al A

4. Heavy metal
10. Total ash
11. Acid insoluble ash
12. EtOH soluble extract
13. Water soluble extract
14. Volatile oil content
15. Important formulations

16. Traditional therapeutic uses

17. Dosage

Selected 20 Medicinal Plants

1. Kyaung-pan-lay
* Vitex trifolia Linn. (Leaves)
Kun ywet
* Piper betle Linn. (Leaves)
3. Kant gyoke ni
* Plumbago rosea Linn. (Stems)
4. Kunzah gamon
* Kaempferia galanga Linn. (Leaves)
5. Gyin
« Zingiber officinale Rose. (Rhizome)
6. Ngayok Kaung
* Piper nigrum Linn. (Fruits)
7. Hsin don ma nwe
* Tinospora cordifolia Miers (Stem)
8. Zee phyu
* Emblica officinalis Gaertn. (Fruits)
9. Hsay gah gyi
* Andrographidis paniculata Nees
(Whole plant)
10. Zar deik pho
* Mpyristica fragrans Houtt. (Fruits)

!‘J

11.Ta mar

* Azadirachta indica A. Juss (Leaves)
12.Mayagyi

* Adhatoda vasica Nees, (Leaves)
13.Sha zaung let pat

* Aloe vera Linn. (Leaves)
14.Shan hsay gah

* Swertia purpurseince (Whole plant)
15.Linlay

* Acorus calamus Linn. (Rhizome)
16.Dant da luns ywet

* Moringa oleifera Lamk. (Whole

plant)

17.Hsan nwin

* Curcuma longa Linn. (Rhisome)
18.Myin khwa

« Centella asiatica Linn. (Whole

plant)

19.Yeyo

* Morinda citrifolia Linn. (Fruits)
20.Thet yin gynt

* Croton oblongifolis Roxb. (Leaves)




Myanmar Herbal Pharmacopoea

Acorus calamus 1inn. Curcuma longa Linn. Piper betle Linn.
(Rhizome) (Rhisome) (Leaves)

Myanmar Herbal Pharmacopoea

Aloe vera Linn. (Leaves) Andrographis paniculata Nees. (Whole plant)
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Myanmar Herbal Pharmacopoe

b A .}(“ y

Vitex trifolia Linn. (Leaves) Tinospora cordifolia Miers. (Stem)

se.




TLC conditions for 7 medicinal Plants

Vitex trifolia
Extraction: 1 g of powder was first extracted with
10 ml of petroleum ether and this
extract was removed. The marc
was then extracted with ethanol.
TLC: Silicagel, CHCI, /EtOH (5/1)
Detection: lodine
Piper betle
Extraction: n-hexane, successively MeOH
TLC: Silicagel, Tolene:EtOAc (95/5)
Detection: Vaniline/H,SO,
Piper nigrum
(see below)
Myristica fragrans
Extraction: petroleum ethe
TLC: Silicagel, n-Hexane/ EtOAc (19/1)
Detection: Vaniline/H,SO,
Adhatoda vasica
(see below)
Moringa oleifera
Extraction: EtOH
TLC: Silicagel, Benzene/EtOH (9/1)
Detection: Iodine
Centella asiatica
Extraction: 70% ethanol
TLC: Silicagel, HCL,/EtOH (5/0.1)
Detection: Anisealdehayde/H,SO, or Rhodamine B

Piper betle
Vaniline/H,SO,

A authentic; 8, sample

Fig. Examples of TLC results

Example of a monograph for Piper nigrum

Black pepper Froctus
Piper migrum Linn. (Piperaceae)

1 Sywoyme) Fpe nacun  Hper

mutrerns. Lecal namet) - Blwk pepper
(Engiish). Nga ok kaung Odysnmar).
Seyome Otyarmar)
Parths) used - Fruits

Constitients - Alkaloid, emnc acd,
fevoroid. phenoli: exmpourds

4 Defivitiar Bk pepper Ful £

@

composed  of 4 thick walled
sclarenchymatous cells @ Perisperm
wnsists  of  parenchymatous cells
containing oil glosues. sbundart stacch
and o fw slcurns grans

I, ldentibcahon
71 Colour resction - Tazsolw a few g
of Aeandlic exract of Aper nigrum in §
ml of distilled water. edd 2 M HOl until
1 ald reaction cocurs, then add Im. of
dregendroff’s  reagert. ar  orange

dural

the dried mature fruit of Apar ajgrum L
(Family Tiperacese)
5. Description of the plarts
Desoriptian of the part ued
61, Macroscopic - Fruts are sickose or
owoid, 30-30 mm in diam Tewerally
‘rownish to black #ith wrinkled sufase
Single seeded, white n colowr Cdour
aromaric and  cheractersuc, taste
<rngy pmgen
63 Microscopie Tranwese scion of
fruit shove 1) Epicarp composed of &
Sanple Nayere, b slinpral vt tnis
having a distinet  cuticle ith dark
trown to bleckisk contents 2) Two to
three lagers of thnwelled parenchynia
present belw the epidermis internungle
with 1-3 ‘ayers of radially elangatad
lignified stone cells 3) A broad zone of
mesocarp filled with a big bani of
tangontially slengated parenchym stous
calls, contamng A tew isolsted,
tangmtially alongatad nil mils in oter
region Collateral fitrovascular bundies
end @ regular row of ail cells present in

Ui dsker rogns uf snsanesps 4 £ cuw u
beaker- shapad stone ce.ls e ir. endocarp
8§ A sngle layer of yallow ccloured testa

12 Thin  layr  chromatographic
dentification - To § g of “bwdlar of Tiver
aigrum aid 20 ml of 86% EXCH, shake
for 80 mins, allow tc stard for owrught,
filter and  dltrae s wsed far
eheomatogaphs

€ Maldure comtests Coss on drying o
105C) 12 5% (ww)

8 Purty
91 Forsgn mattw Not nerathan 2%

10. Total ash Not more thar 47 % wfa)

11 Acid-insluble ssh Not more than OF %
(i)

12 FEthanol soiuble extradt Not less than
95 % Get)

15, Water solubie extract Not less then 115%
Ge)

14, Important Formudations IMF-1, TMF-S
TMF-23  TMF24 TMOM29, TMFS34
TMF-38, TMF4C, TMF-42, TMF-43

16, Traditionsl therapeutic uses’

16 Insage

Pipor rigrum Lina
b) Traits
© ‘Transverse sectioa of fruir
d) Stone calls with reddish
brown contents
©  Beaker shaped stene cells
) Masses ofcells contairing
stare’, alewone graias, o
globules
Ttin layer chromatograme
deve.oped wath E-hyl
acstate (2575) (viv)
detected by 1% Vandlin io
1006 etanshic sulphuric
acid, before (g7) and ate:
(82) beating.

CUVVI\C‘ 2

Piperine




An example of a monograph for Piper nigrum

Vasaka Folium
Adhstoda vasics Nees (Acanthacear)

L. Sonyms) - Advoda myianica Medcus,
Justica adhatoda Linn. Local rame(s) - Vasala

el ), Ma-3n-g7 (Phyarerar)

Purtfs) eed - Leases

3. Commitwens - Alloid, Amin acid,
Favmid, Phmvic

woipnls, Tamas,

Seposn, Siersid, Reducing sugrs and
Anthaquinones
4. Defisition - Vassla folium comsiss of tte

matu laves of Adhatoda vasics Nees
(Farmily A cantheceae)
Descrigtian of the plats
T riptian o e par e
81 Macrmucopic - Upper surface dell brown
and  palx  bmesth, lanceolate o
ovalclanceolae, apex  acuminsts, bazc
\aprring, pargn entire  (915)cm long
and ($3)am broad, 91U pas ct vemns,
pinsate venation, few hars presend on ke
midb, petiols (0.7-1 S)m locg gabrous
Stightly charactenstic odour and itter taste
2 Micrascapic -
8§21, Transverse section of e Jeaf sthiows 1)
Tnrgp contrel midri reginn Ard lang wings of
ihe lamina on both sde. ) In rurface with

oo

w0 layers of jalisade cells and:r tae uppes
epicenay. 3) Epsdenal cels snuvy vali
anomocytic stomata en both surtaczs, more
numerous on lower nfice. 1) Clothing
irichormes a0d glardular trichomes are preseat
ontoth surfaces. 5) Prismatic calciu ozalate
crydalsand elongated cytoliths are found in
the mesoptsil by 6) b the mwideib region
46 tagere of crlenchyma celle arrring

beneath the epidermic

422, Ganctaisic particles of Adhatons
v e puwles e prwda dug 5

greenish 0 colow, chaactsdsic 0dour nd
titer tasts The diagnosic characters of he
powdered drug are 1) tnchcmes mare or 1:ss
with ase. 2 Sinusus epidermal cell with
momecytc Somaz m wrfoc view 3)
Flmgated cyntelith in mssnghyl layes
7. ldentificatan
7.1, Colirur reaction - ) Dissive a few mg
b dvutic 2 ol Adhaoca visica in 3
. of disilied water, add 3 M HCI vail an
add reactioa scars, then add lnl of
dogeadortTs reageal, an orange arecipitate
is produced smmediately ) b a test tube
containing 05 ml o aleohalic extract of he
Afhada vasica , add 5 drops of dil. EC
followed by a small sicce o7 maguesivm.
Beil the solutior for few mints. Paok colour
igprofuced
72Thin  lyer  chromamgraphic
seraficatiom - Powder of 4 vasica (1) vas
mxet horugy wih 0% ammoua
solution a0d hew excmced for 10 min with 5
. M2OF under refhux. The fliate wes used
for TLC znalyss
& Maisture contents (Loss on drying at 105 )
72% e

9.1, Farcign matier. Not mors than
W, Total ash ot mare thaa 19 9 %(w')

1. Ackl-tranluble msh Not moe @an 04 %
iwhe)

12. Ethanal wihle extract: Not 1e5s t5an 63 %
{whw)

13. Water salshle extract Mot less than 167 %
iwiw)

M. Valstile uil content

15 Important Farmmistons TUF 2f anc Sone
>rivate traditional mecicins formalation

16, Traditensl terepeatic wes

17. Dosoge

Vasicine

o) Adhatoda vasiza Nees

b) Leaves (part used)

©) Trausverse sestion of the
al

(leave e
1) ‘Lrichomes (leave powder)
® TLC gram

Vasaka Folium
Adhatoda vasica Nees (Acanthaceae)

Synonym(s) - Adhatoda zeylanica Medious,
Justica adhatoda Linn; Local name(s) - Vasaka
( English), Ma-ya-gyi (Myanmar)

Part(s) used - Leaves

Constituents - Alkaloid, Amino  acid,
Flavonoid, Phenolic compounds, Tannin,
Saponin,  Steroid, Reducing
Anthraquinones

4. Definition - Vasaka folium consists of the

o

sugans  and

mature leaves of Adhatoda vasica Nees.
(Family Acanthaceac)
5. Description of the plants
6. Description of the part used
6.1. Macroscopic - Upper surface dull brown

beneath,

apex  acuminate, base
tapering, margin entire.  (9-15)m long
and (3-Slem broad, 9-10 pais of veins,
pinnate venation, few hairs present on the
midrib, petiole (0.7-1.5)om long glabrous
Slightly characteristic odour and bitter taste.
6.2. Microscopic —
6.2.1. Transverse scotion of the leaf shows 1)

and  paler lanccolate  or

ovate-lanceolate,

large central midrib region and long wings of
the lamina on both side. 2) In surface with
two layers of palisade cells under the upper
cpidermis. 3) Epidermal cells sinuous with
anomocytic stomata on both surfaces, more
numerous on lower surface. 4) Clothing
trichomes and glandular trichomes are present
on both surfaces. 5) Prismatic caloium oxalate
crystals and longated cystoliths are found in
the mesophyll layer. 6) In the midrib region
446 layers of collenchyma cells occurring
beneath the epidermis.

622, Chanoteristic particles of Adhatoda
vasica leaves powder: the powdered drug is

. Acid-insoluble ash: Not more than

greenish in colour, characteristio odour and
bitter taste. The diagnostio charaters of the
powdered drug are 1) trichomes more or less
with base. 2) Sinuous epidermal cell with
anomocytic stomata in surface view, 3)
Elongated eystolith in mesophyll layer.

Identification
7.1 Colour reaction - a) Dissolve a few mg
of alcoholic extract of Adhatoda vasica in $
ml of distilled water, add 2 M HCI until an

acid reaction ocours, then add Iml of
dragendorfT's reagent, an orange precipitate
is produced immediately. b) In a test tube
containing 0.5 ml of alcoholic extract of the
Adhatoda vasica , 8dd S drops of dil. HCI
followed by a small picce of magnesium
Boil the solution for few mints. Pink colour
is produced.

72.Thin  layer  chromatographic
identification - Powder of A vasica (1g) was
mixed thoroughly with 10%
solution and then extracted for 10 min with §
ml MeOH under reflux. The filtrate was used

ammonia

for TLC analysis.

Moisture contents (Loss on drying at 105 °C):
7.2 % (wiw)

Purity

9.1. Foreign matter: Not more than 3 %
Total ash: Not morc than 19.9 %(w/w)
04 %
(wiw)

Ethanol soluble extract: Not less than 6.3 %

(whw)

. Water soluble extract: Not less than 16.7 %

(wiw)

Volatile oil content

Important Formulations: TMF -20 and Some
private traditional medicine formulation
‘Traditional
Dosage:

therapeutic  uses:

Vasicine

Adhatoda vasica Nees

b) Leaves (part used)

¢) Transverse section of the
leaf’

d) Cystolith (leave powder)

¢) Epidermal with stoma
(leave powder)

f) Trichomes (leave powder)

g) TLC chromatogram

developed with

benzene/EtOH (9/4, viv)

detected by Dragendroff's

reagent




Vietnam Pharmacopoeia
Fourth Edition 2010

1157 monographs (Standards)
356 chemical monographs,
260 monographs of their formulated preparation,
314 monographs of materia medica and vietnamese
traditional medicines,
25 monographs of vaccines and medical bio-products

202 general monographs of quality control methods
and general notices with moree than 500 chemicals
and reagents

Safety of herbal products (Vietnam)

+ The test for microbial contamination limits is very
necessary for all the traditional medicines except the
specific traditional medicines (tinture, volatile oils ).

+ Aflatoxins and pestiside residues in the medicinal plants
as well as their finished products because they are
highly dangerous contaminants.

+ Regulatory limits and determination method of toxic
metals such as copper, lead , arsenic and mercury in
traditional medicines.

+ Testing for abnormal toxicity of the finished products,
in which there is the toxic medicinal plant.




2. GACP

WHO Guideline on Good Agricultural and
Collection Practices for Medicinal Plants

(GACP)

Ottawa Meeting 2001
Methodologies for Quality Control
of Finished Herbal Products

One of the recommendations was to
immediately develop a guideline to ensure
the quality of source raw medicinal plant
materials through Good Agriculture

Practice (GAP) and Good Field Collection
Practice (GFCP).




Good Agricultural and Field
Collection Practices GACP

November 2002

Draft WHO Guideline on
Good Agricultural and Field

Collection Practices (GACP)

for Medicinal Plants

Good Agricultural
e and Collection
WHO guidelines Practices (GACP) for
pod agricultural and medicinal plants

tion practices [GACP]  (2003)
for medicinal plants. -

Good Agricultural
Practices of
medicinal

plants (GAP)

Good Field
Collection
Practices of
medicinal
plants (GFCP)




Draft WHO Guideline on Good Agricultural and
Field Collection Practices (GACP) for Medicinal
Plants 2002

General Introduction

. Objectives

A. Good Agriculture Practices (GAP) for Medicinal Plants

B.  Good Field Collection Practices (GFCP)

for Medicinal Plants

C. Common Technical Aspects

for both GAP and GFCP

D.  Other Issues or Consideration Relating to GAP and GFCP

Annex 1. Template for cultivated medicinal plants
record

Annex 2: Japanese Good Agriculture Practice
Monograph on Medicinal Plants

Towards the safety of herbal medicines

Regulation and registration for herbal medicines
— Safety assessment - Research /Evaluation methodology

Quality assurance and control of herbal medicines

— GACP

- GMP

Proper use of herbal medicines

— Education/training of health professionals
— FEducation of public

Surveillance system - Pharmacovigilance




