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ABSTRACT

Quality control of the main constituents was conducted on four
gelatin capsules manufactured by an American Company including Devil's claw,
and Korean white Ginseng root. Pharmacopoeial constants and clemental analysis we
that there is no significant difference from the constants published in different Compendia.
substitution in these herbal preparations, and no pesticidal residues were detected in all snn!plcs ; e acd yeast
viable count revealed that all the four herbal preparations were free from pathogenic organisms and the Iim!t.:: of acrobic mm yfn
not exceed the acceptable limits. The results obtained for the detection of aflatoxins revealed that the fungi isolated from the p ur
herbal preparations showed no fluorescence in UV after growing on Sabauraud medium, the chloroform  extracts of the ou:"
preparations when subjected to HPLC analysis, confirmed absence of aflatoxins. The obmined_ thmuopo?:al values are a:'hm.rl}'.l|
the recorded values. HPLC, qualitative and quantitative determinations of the major conslitucnts were in agreement with the
reported data,

finished herbal drug products, one-balch‘each in soft
Valerian, Twinlab powerman Yohimbe power
re determined. The results obtained m:ealcd
The results indicated no adulteration or
under investigation. The results of

INTRODUCTION dysfunction™. Alkaloid yohimbine is primary active
The quality criteria for herbal drugs are based constituent in yohimbe. Yohimbine' is .shown in ‘slc"’r)cral
on a clear scientific definition of the raw material. double blind studies to treat men \wth.unpotence .
Depending on the type of preparation, sensory Ginseng refers to species within Panax. ( Panax
features, moisture, ash, physical constants, solvent ginseng C.A. Meyer. Family Araliaceae) is used by
residues, and adulterations have to be checked to elderly persons in the Orient to improve mental and
prove  identity and purity. Microbiological physical vitality. Ginseng's action in body are due 0a
contamination and foreign materials, such as heavy complex interplay of constituents”. Primary group is
metals, pesticide residues and aflatoxins are further ginsenosides, which are believed to increase energy,
criteria to be tested. To prove the constant composition counter effects of stress and enhance intellectual and
of herbal preparations, adequate analytical methods physical performance. Thirteen ginsenosides Rg, and
such as TLC and HPLC have to be applied™. Rb, have received the most attention”. Other
The present study dealt with four finished constituents include panaxans, which help lower blood
herbal drug products one- batch each in soft gelatin sugar, and the polysaccharides which support immune
capsules manufactured by an American Company function™ ' ' Thus, the present study included
including Nature's Way Standardized Devil's claw detection and determination of chemical contaminants,
Extract (Harpagophytum procumbens  DC)), microbial contaminants (viable count, detection of
Concentrated Valerian Root (Valeriana officinalis L.), aflatoxins), determination of certain Pharmacopoeial
Twinlab powerman Yohimbe power (Pausinystalia constants, general monitoring for pesticide residues,
yohimbe K. Schum, ) and Korean White Ginseng Root physical properties, qualitative and quantitative
( Panax  ginseng C.A. Meyer.) as examples for investigations of the major constituents in the four
finished herbal drug preparations in Saudi Market. products using TLC and HPLC were undertaken.
Devil's claw (Harpagophytum procumbens EXPERIMENTAL
DC. Family Pedaliaceae) has a large claw-like fruit I- Material:
and also called Grapple plant.The major uses of 1-  Pharmaceutical preparations:
Devil's claw are as anti-inflammatory and pain reliever Preparations used in this study were
for joint diseases, back pa'u} ?nd headaf:hc“' ), Devil's manufactured by an American Company including
claw is considered rped:gmal and is pr.cferrcd by Devil's claw, Valerian, Yohimbe and Korean white
hcrballs_ts because of its hlgh' cg)nccntratlon of the Ginsgng , cc_:llected from local market in Riyadh city,
beneficial component harpagoside™. o Saudi Arabia. Sample of one batch number in soft
_ The root of valerian (Valeriana officinalis L. gelatin capsules was used for each of the following
Family Valerianceae), a perennial herb native to North preparations: )
{kmcrica, Asia, and Europe, is used most commonly for Standardized Devil's claw extract: ;
;t:s :;t:‘aitalve;m:!ouhg}]')pnsm rz::gcar:;s' smmgatlcn_t;‘ w‘l.!h Each capsule contains 350 mg Devil's claw
e e pC g 15 15 ([CSPUNAID S ST (Harpagophytum procumbens DC.) root extract and
most of valcnan_s biologic effects, it is likely that all of 130 mg Devil's claw root. Standardized to 1.5 %
the active constituents of valerian act in a synergistic harpagoside. Manufacture date: 3/1999, Expiry ldateﬁ
manner to produce a clinical response®, 32003, Batch number #953106 '
Yohimbe bark (Pausr‘rgmaﬁa yohimbe K. centrated valerian Root 1000 me ca sules:

Schum. Family Rubiaceae) is name of bark of a tall Ea i
) : ch capsule contains 1000 Valeri
: :\of:rgreen :rcg in Westem' Africa fpr fever, Iepros.y. and (Valeriana officinalis L.) (from lZ?gmg Zfe'r{’a;c;?:l:
- It is used to dilate pupils, for heart disease, root extract B:1). Manufacture date: 6/1999 Expiry

and as a local anesthetic. It has a more recent history of
Cas o date:
use  as aphrodisiac and ' treats male ser){ual e:7/2003, Batch number # 354536.
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winlab_powe an_Yohimbe power;

Each capsule contains 225 mg Yohimbe bark
(Pausinystalia Yyohimbe K. Schum.) extract
Standardized to contain 2% yohimbine alkaloid.
Manufacture date - 4/2000, Expiry date: 6/2003,
Batch number # 86821 I.

Ginse old, Korean white pinsen 0

capsules:

Each capsule contains 500 mg powdered
Panax ginseng C.A. Meyer. standardized to contain
4% ginsenosides. Manufacture date : 3/2000, Expiry
date : 52003, Batch number # 645335,

2. Matertal for microbiological in ve:ﬁgarlon” 9
edia_for microbiological study:

Mueller Hinton agar, sheep blood agar,
Eugongar: reconstituted and sterilized, Sabauraud agar
and broth, sterile plastic loop for taking up pure
culture, nutrient agar: reconstituted and sterilized,
sterile filter paper disc, peptone water: reconstituted
and sterilized, Sabauraud yeast extract agar: 20 g
glucose, 10 g peptone, 10 g yeast extract, 20 g agar and
I liter of distilled water,

Microorganism:

Gram positive bacteria: Staphylococcus aureus
ATCC 6538 , Bacillus cereus CECT 232.

Gram negative bacteria: Escherichia coli CECT
99, Proteus mirabilis CECT 170 and  Salmonella
veneziana CECT 450,

Yeast: Candida albicans UBC 1.

All these were supplied from Department of
Microbiology, Central Laboratory, Riyadh  Medical
Complex, Riyadh, Saudi Arabia.

3-  Material for ch romatography:

Thin layer chromatography was performed
using precoated silica gel G 60 Fys, plates 20x20 cm
(E. Merck, Darmstadt, Germany).

4-  Reference materials:

Harpagoside, valerenic acid, acetoxyvalerenic
acid, hydroxyvalerenic acid, yohimbine HCI,
ginsenoside Rb, and ginsenoside Rg; (Phytolab GmbH
& Co-KG, Labor, Addipharma, Wandalenweg 24,
20097-Hamburg, Germany).

II- Apparatus:
I~ Soxhlet apparatus: For continuous extraction.
2-  Atomic absorption spectrometric
method"?: Two g of the powder of each of
the four herbal pharmaceutical preparations
were separately weighed in porcelain crucibles
and incinerated for 2 hours at 500 °C, then let
to cool . Ash was wet with 10 drops of water
and 3-4 ml 50% nitric acid were added. The
excess nitric acid was evaporated on a hot
plate at 100-120 °C. The crucibles were
incinerated an additional one hour at 500 °c,
cooled and the ash was dissolved in 10 ml of

50% hydrochloric acid and quantitatively

transferred to 100 ml volumetric flasks,

Atomic Absorption Spectrometer Model 680
(Shimadzu, Japan) with flameless and HVG-Option
was used with the following conditions: '

For arsenic (As): Lamp current: 6 mA, Slit: 6
nm, Wavelength : 193.7 nm » Mode : ( BGC ) Back
'Ground Correction Mode HVG-] » Model for Hydride

54

Vapor Generator Unit from Shimadz, » Worg;
standard : 1,2 & 3 ppb. e

For lead (Pb ) : Lamp current : 7mp Slit; 3
nm , Wavelength : 217 nm , Mode : ( pge ) Ba
Ground Correction Mode_HVG-l ’ FIilrpe's Conditig, .
Fumace GFA 4B , Shimadzu B plain or “""“ale(i
graphite tube , Temp. Condition : A‘°mitation
temperature 1200°C .

For Mercury ( Hg ) : Lamp current : 2 ;s , Slit
: 0.7 nm , Wavelength : 253.7 nm , Mode : ( BGC )
Back Ground Correction Mode HVG-1, Mode! fo,
Hydride Vapor Generator Unit from Shimadz, i
Waorking standard : 10, 20 &30 ppb . |

For Cadmium ( Cd ) : Lamp curremt : 3 5 .
Slit : 0.2 nm , Wavelength : 326 nm , Mode : ( BG( )
Back Ground Correction Mode "HVG-1, Flames
Condition : Furance GFA 4B , Sh_lr_nadzu » Plain or
uncoated gmphiteotube, Temp. Condition ; Alomization

re 1200° C.
umper;t:r Nickel ( Ni ) : Lamp current : 4 mA | Sjj -
0.2 nm , Wavelength : 341.5 nm , Mode : ( BGC ) Bacy
Ground Correction Mode HVG-1, Flame's Condition -
Furance GFA 4B , Shimadzu , plain or uncoateq
graphite tube, Temp. Condition: Atomization
Temperature 1200 ° C.
3-  Apparatus
analysis:

High Performance Liquid Model SCL-10 ADp
VP- Shimadzu Auto-controller, SCL-10A vp _
Shimadzu System Controller, CTO-10A VP- Shimadzy
Column Oven LC- I10A VP- Shimadzu, Liquid
Chromatography, DGU-12A Shimadzu Degasser,
SPD-10A VP- Shimadzu UV-Vis Detector. Water
Corp,, Millford Massachusetts (1996), using
Photodiode detector at 220, 240, 565 and 590 nm. Each
determination was repeated three times.

For harpagoside: isocratic elution at 30° C .
using methanol- water (60-40) as mobile phase with
flow rate Iml /min using octadecylsilyl silica gel (5
Hm), type HYPERSIL BDS (025 m x 4 mm) as
columnand a spectrophotometeric detector at 278nm.

For Ginsenosides (Rb,+Rg,): gradient elution a1
room temperature using acetonitrile — water (90:10,
80:20) as mobile phase with flow rate ImV/min using
Aminopropylsilyl silica gel (0.1 m x 4.5 mm) as
column and UV detector at 203 nm.

For sesquiterpene acids (calculated as Valerenic
acid): isocratic elution at 30 °C using a mixture of a §
g/L solution of phosphoric acid-methanol (30:70) as a
mobile phase with flow rate Iml /min using
octadecylsilyl silica gel (5 pm), type SPHERISORB
ODS2 (025 m x 4 mm) as a column and 2
Spectrophotometer detector at 225 nm.

For yohimbine HCI : isocratic elution at room
lemperature using methanol - 0.005M octan sulfonic
acid salt (50:50) as a mobile phase with flow rate Iml
/min using  SUPEKOSIL LC-18 (0.25m x4mm) as a
column and a UV detector at 254 nm.

ITI- Method:

and condition for HPLC

.ﬁ]re aration_of samnple for total aerobic bacterial and

al count:

These samples were

prepared according 0
methods reported in B.p (1) ' ‘
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iminary detection of aflatoXins - icing fu

lsolated fungi from each product (on the
Sabauraud dextrose agar in the step of fungal count
determination) were screencd for their ability 10

roduce aflatoxin on Sabauraud yeast extracl agar
ates. Each of the isolated molds was inoculated as a
single short streak at the center of the surface of the
plate The plates were then incubated 7 days at 25-28
°c and examined under UV light (366 nm), the
presence of any fluorescence in  the medium
surrounding the fungal growth was recorded.

santitative estimation of aflato ins"'":

50 g from each herbal preparation Wwere
separately extracted into 500 ml  Erlenmeyer flask by
adding 25 ml water, 25 g diatomaceous earth and 250
ml chloroform, and secure stopper with masking tape.
Shaked and filtered. The chloroform filtrate was
subjected to HPLC analysis using suitable conditions.

L.C conditio detection of aflatoxins:

High Performance Liquid Chromatography
Mode!  SCL-10  AD ypP-Shimadzu,  Japan,
Autocontroller, SCL-10A yp-Shimadzu  Japan,
System Controller,CTO-10A VP-Shimadzu Column
Oven LC-10 A VP- ,Shimadzu Liquid
Chromatography DGU-12A Shimadzu Degasser.
Stationary support: Silica size 5uM, Bonded phase:
Octadecylsilyl, proper size  100A, Frit pore size: 2pM.
Isocratic elution at room temperature using methanol —
acetonitrile — water (17.5 : 17.5 : 65) as mobile phase.
The flow rate was | mU/min and injection volume 20
pl. Afatoxins were detected using scanning
fluorescence detector.

Monitoring for pesticide residues:

A weight of lg of each sample under
investigation was extracted separately in a Soxhlet
using acetone: hexane mixture (1:1) at 60 °C for 6
hours. Each solution was filtered, dried (anhydrous
sodium sulphate). and evaporated under reduced
pressure) to | ml. The extracts of the four preparations
were subjected to GC/MS analysis under the followin
conditions: Column used: Rx®-1 MS (Crossbondﬁ
100% dimethy] polysiloxane) 30 m, 0.25 mm ID
(Internal diameter), 0.25 pm df (diameter of film
around the crystal ), cat.# 11623 serial # 20412,
RESTEK, UK Lud.

GC Condition: Carrier gas helium, at flow rate 0.5
mUmin., injection temp. 280 °C., interface temp. 230
°C, linear velocity 25 cmsec, total flow 25.7 mi/min.
Preparation of sample for TLC:

Methanol (50ml) has been used for extraction of
the corresponding constituents of the four herbal
preparations (g each) at room temperature for six
hours. Each extract was evaporated separately under
reduced pressure (40 °C )each residue was re-
dissolved in methanol and kept at 4 °C in sealed vials
for TLC analysis.

_ Each extract and reference solutions were
;pphed 2s bands on precoated 20 x20 TLC silica gel 60
mzls; _plates. Developments were performed by

nding mode at room temperature in different
il;:lzlle phases. Visualisation of the compounds was

eved by spraying the plates with vanillin- sulphuric

cc

[SSN J1iU=-2U0 s

acid [18], anisaldehyde sulphuric acid (19) followed by
heating at 110 °C for ten minutes in both cases .
tandard aration and calibration curves:
About 10mg of each harpagoside, ginsenoside
Rb,, ginsenoside Rgy, valerenic acid , accloxy‘vnlcrcmc
acid , hydroxyvalerenic acid and yohimbine- HCI

reference standards were accurately weighed into 2 10-

m! volumetric flasks , add HPLC grade methanol
(10ml) to each reference and sonicate until dissolve
and mix, Thesel000 ppm standards (i.e. 1mg/ml) were
stored at 4 °C and used for the calibration curves.

Suggested standard dilution of each stock are 1:10,

1.5:10,2:10, 2.5:10 using methanol. For cach standard,

10 pl from cach dilution were injected and the

concentration were plotted against the resulted

corresponding area.

ample preparation for HPLC ana is:

- For harpagoside in Devil's claw soft gelatin
capsules, the content of two capsules were
macerated in 200ml methanol (HPLC) for 24
hours, then filtered. A volume of 100 pI of the
prepared extract was injected into HPLC.

2- For ginsenosides (Rb,&Rgy) in Korean white
Ginseng soft gelatin capsules, the sample was
prepared by refluxing 2 gm of powdered Korean
White Ginseng capsulated herbal preparation with
200 ml methanol (HPLC) for one hour. The
methanolic solution was filtered and concentrated
to 20 ml volume under reduced pressure at a
temperature not exceeding 60 °C. A volume of 20
pl was injected into HPLC.

3. For valerenic acid in Valerian soft gelatin
capsules, the sample was prepared by macerating
the content of two capsules in 100 ml of methanol
(HPLC) for 24 hours, then filtered, concentrated
under reduced pressure and 10 pl was injected
into HPLC.

4- For yohimbine HCI in Twinlab Powerman
Yohimbe Power capsules, the sample was
prepared by macerating the content of two capsules
in 50 ml methanol for 30 minutes, shake then
filtered and inject 20 pl into HPLC,

RESULTS AND DISCUSSION

1. Detection of chemical contaminants:

Certain microelements of known reported
toxicity (As, Hg, Ni, Pb, Cd) were determined in the
four herbal preparations under investigation, using
atomic absorption method®”. From table (1), it could
be concluded that the level of As, Hg, Pb, Cd are
within the allowed levels®”.

Table (1): The concentration of microelements in the

four herbal preparations (ppm)

llerbal | Arseanic | Mercury Nvickel Lead | Cadmium
Product (As) (Hg) (N | (Pb) (Cd)

Max. 1-5 0.03 12
Allowed™ | PPm PPm Tppm | o 0.05 ppm

Devil's
claw 0.0436 0.013 0012 | 0412 0.002

Valerian 0.015 0.018 0032 | 002 0.001

Yohimbe | 0.0951 0.02 0016 | 032 0.008

Korean
\:vhitc 0.0375 0.015 0.071 0.14 0004

Ginseng
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3. Detection of microbial contaminants by viable

count™; T
The results obtained (table 2 ) revealed that all

the four preparations were free from pathqgenic
orgamisms and the limits of aerobic and yeast did not

exceed the acceptable limit. 7
Table (2): Viable count of the four herbal preparations

3. Delection of aflatoxins: . =

The chloroform extracts of the four hep, i
preparations were subjected to HPLC analysis, whicah
confirmed the absence of aflatoxins compared wip,
standard aflatoxins. - =
4 Determination of certain pharmacopoeial

constants: i

Bvcteriat Count (Clep) | T E‘-'mgcru Total ash, water-soluble ash, acid-insoluble ash
Sample : o as well as crude fibers, moisture contents, alcohol-
Tenl ::.'::‘:_' Yesst | viable soluble and water soluble extractive valués were
T T = o ——‘!.‘;—'“ determined in the four herbal preparations according
Devils daw 10 remnve |10 10 to the British Pharmacopoeia”®, '
Vslerisn 16 megZve 10 10 The obtained values (table 3) were found in
e ': rer L - accordance with the recorded values in different
c?mui: : ! bepative o | 0 compendia®™ 9, which indicate that there is no
u = cutwre forming uni, nd = not detectable i it :
o e e Samppiast adulterat.wn or substitution in these herbal
e F,'" ; "::"’" , preparations.
Table 3): : o '
able (3): Results of certain pharmacopoeial Constants of the four herbal preparations
- - Water | Wat Alcohol | Waler |
Total . ater Acid Acid ;
Material ash | 50luble [ insoluble | soluble | insoluble Crude | Moisture | soluble | ~soluble
ash _nsh ash ash fibers | content | extractive | extractive
i value value __
Devil's claw | 4.6% 1.6% '
‘ | 6% | 3% | 37% | 09% | 09% | 6.6% 4% 13.5%
Valerian ‘8% : 3
- A 1.9% 5,08
| ; % | 64% | L% | 103% | 12% 3.1% 6.01%
) chimbe 102% | 1.6%.| B86% 7.89 :
\ — e 3a% | 23% | 42% 3.1% . | 83%
2 léorﬂq white 6.9% e - I .
| Ginseng " 21% | 4.8% _ BN
i I 9% | 1% | 22% | sav | 208% o 1A%
10%in - - ' o |
Devil's - 12%in | » ) :
g * claw, both
- 1 12%in- % i Devil's
S Maxs ' §'Valerian 1¢ l.n Vl§
Allawed® \t!mm Valerian | claw
Alowed™? |'@7% ! &1 %in | and
N B E Korean | Valerian
| Korean | white but 10.%
"fhim 2 Ginscng' in
Gmg ) Korean
' ~ white
Ginseng
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5, General monitoring for pesticide residues:

: In the present study, GC-MS analysis indicated
no pesticidal residues"” [Methane, bromotrifluoro, 2-
pentanone, 4-hydroxy-4-methyl, Di-n-octylphythalate,
1.2-benzendicarboxylic acid , ditridecyl ester and
diisooctyl ester, Bis(2-ethylhexyl ) phethalat,
cycloheptane, 1.3,5,-tri-(methylene), 2H-pyrane-2-one
. 's,s-dihydro-tt-mcthoxy-&(?-phcnyl )y 1,3
" cyclohexadiene, 5 (1,5-dimethyl-4-hexenyl)-2-methyl
undecane, 1-bromo) in all samples under
investigation].

6. Qualitative microscopy:

Physically, each capsule was examined
separately for its colour, ~odour and taste. The results
obtained indicate normal colour, odour and taste for
each capsule, which indicate that there is no
adulteration or substitution in these herbal preparations.
Table (4): Results of qualitative microscopy of the
four herbal preparations

Tan Devil's chaw Valerian Yehimbe "‘:;“'! White
Trams Transiocent Trans! Oblong saft
Avprarinet | cpmiles capmiles | cpmlo | eelincpmiles
Caleur m Carumel Dark brown thmn-l
Bege fine Pale berge Dark brown
o porwder ot | powtm | BTt
Odsur Shght Strong Swrong
chancienstic charscrenstic charwcternisc charsctenstic

7. Thin-layer chromatography:

Devil's claw:
Glucoiridoids of Devil's claw were developed

with glacial acetic acid: water: butanol (10:10:40) and
examined in ultraviolet light at 254 nm , it shows 3
quenching zones , one of which is similar in position
to the zone of reference harpagoside solution .
Spraying the chromatogram With vanillin reagent
followed by heating at 110 °C for 10 min., shows 3
purplish- pink zones, one of which is similar in
position and colour to harpagoside reference solution.
Valerian:

Ethyl acetate — hexane (30:70), gave separation
of aleoholic extract of valerian, The chromatogram

ISSN 1110-5089

when sprayed with anisaldehyde solution followed by

. heating at 110°C for 10 min,, shows a dark —purple

zone similar in position and colour to the zone
obtained with valerenic acid , above this zone a grey-
brown zone is present (hydroxy valerenic acid ) . It also
shows a purple zone (acetoxyvalerenic acid).

Korean white Ginseng:

Ethyl acetate —butanol - water (1:4:5) was used
to identify the presence of Rby and Rg, in Korean
White Ginseng . When the chromatogram was sprayed
with anisaldehyde solution followed by heating at 110
OC for 10 min., shows a_violet zone similar in position
and colour to the zone of Rb, reference ,above this
zone another violet zone similar in position and colour
to Rg, reference was also presenL.

o

Chloroform- acetone—diethylamine (5:4:1), gave
separation  of alcoholic extract of yohimbe. The
chromatogram  when sprayed with anisaldehyde
solution followed by heating at 110°C for 10 min,
shows a violet zone similar in position and colour to
the zone of yohimbine-HCI reference solution.
8. HPLC determination of the main active

constituents of the four herbal preparations”

HPLC analysis of the methanol extract of
Devil's claw on octadecylsilyl silica gel column is
shown in figure (2). Identification of harpagoside in the
extract was confirmed by comparing Wwith authentic
harpagoside (figure 1). Quantitative content of
harpagoside in the sample was obtained by applying
the following equation :

x_Y—A _ 205549 — 20915

B 119539

Where: X = conc., Y = peak area, A = intercept
and B = slope.

The harpagoside content. of Devil's claw
capsules (1.7%) was higher than the given specification

(1.5%).

Reterten Tima '

)4 s y 400
0 e E - e
' — J_Qﬁ ¢
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U — 7 1 9

* Figure (1) HPLC chromatogram of Harpaposid

e :mﬂdird
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Figure (2): HPLC chromatogram of Devil's claw capsules
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HPLC analysis of sesqultcrpene acids
_expressed as valerenic acid) in Valerian herbal
preparation  (figure' 4) shows peaks corresponding to
valerenic  acid, acetoxy valerenic acid and
hydroxyvalerenic acid standards. = The content of
sesquiterpene = acids expressed as valerenic acid was
caleulated from the formula:

L A2Xml1 X100 10779095 xmxloo

ATXmI | T 1000 x 5046369 2

1.06

M,;: Mass of the valerenic acid in lhe reference
solution, in grams :

ISSN 1110-5089-

M. Mass of the capsule contents umple in the test
solution in grams
Ay: Area corresponding to valcrenlc acid in the
chromatogram obtained with the reference solution
2 Az Sum of the areas of the three peaks corresponding
to valerenic acid, acetoxyvalerenic acid and
hydroxyvalerenic acid. '
The calculated percentage of the sesquiterpene
acids in the sample ( expressed as valerenic acid )
was 1.06% and there is no specified value for
sesquiterpene acid on the product for comparison.

b s - 100
o
T s -
S
I
~
“ a‘ "
Ty
: =
25- -
- |
0~ T o
L ~ T L) L L L]
° 6 10 16 2 -] k) E- |
[E ]
Figure (4): HPLC chromatogram of valerian capsules
.
152
1904
Ratanlion Time .
Nama I S
- 109
10 _
v
I
L]
5
R £ “
85 4 g
>
. ‘ " | '
] ; : 1 e
' 1 ‘ ‘ ‘ 10 o "

. 59

Figure (5): HPLC chromatogram of Yohimbine HCI standard
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i ohi Y—-A 7262-20915

HPLC analysis for Twinlab powerman Yohimbe

ysis | X= B = 2189 - ?—3*

power (figure 6) shows peak corresponding 1o

standard yohimbine HCI . The calculated percentage of Thie caleulated percentage of yohimbins o

yohimbine HCI in the sample was calculated from the the sample was 2.3% which complies wig 4
manufacturer’s spocifications. e

formula:
154
160 T
Relenti
Name
100 4
50 had
‘-—\_J M-ﬂ
0 b e oo 20 2 tH
: Wiertss
Figure (6): HPLC chromatogram of Twinlab powerman Yohimbine power capsules
001, P F3
Retection Time
Hime -
- ! ‘. ’
» . bm
m-
! o
) I |
Ly ; ¥ Ll L T " T T ' ! so .
0 - 8 10 15 20 2 I L 4 '

Mintsy

Figore (7): HPLC chromatogram of Ginsenoside Rb; and Rgy standards
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HPLC analysis of ginsenosides Rb, and Rg, in
-ocean white Ginseng (figure 8) was performed using
UV detector at 203 nm. b
t of Rg, + Rby=
The % conten lln!gal'D 12 m3 A
ARB1mL ARg1 and
2 ﬂz:mx 40x€0 100550 X10 X 40 - 4.21%
§000 x1 XEIESS 1000X1 X16990

| Where: 4; is Arca of the peak due to

ISSN 1110-5089

chromatogram of the test solution, A Rb; Is Area of the
peak due to ginsenoside Rb, in the chromatogram of
the reference solution, A Rg, Is Area of the peak due to
ginsenoside Rg, in the chromatogram of the reference
solution, m, is Mass of the drug to be examined , In
grams, m, is Mass of ginsenoside Rb), in grams and m;
is Mass of ginsenoside Rg, , in grams,

The calculated percentage of the (total
ginsenosides in the sample was 4.21 % which Is close

‘. H -
cinsenoside Rb; in the chromatogram of test solution, to the recorded e
% is Area of the peak due to insenoside Rg, in the corded valus (4%)
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Figure (8): HPLC chromatogram of Korean White Ginseng capsules

CONCLUSION
The result obtained in the four herbal
preparations were in agreement with the reported
specificd datz, so these herbal preparations can be used
safely in Saudi market.
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