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QUALITY CONTROL OF TEN HERBAL P
RODUCES USEFUL IN
BENIGN PROSTATIC HYPERPLASIA MARKEDTED IN KSA

Departm M?h:med Al-Enasy, Mohamed Al-Yahia and Abdel-Monem Ateya
epartment of Pharmacognosy, Faculty of Pharmacy, King Saud University, Riyad 11451, Saudi Arabia

ABSTRACT
Ten herbal drug products useful for the treatment of BPH have been chosen from the Saudi market to ensure their efficacy and safcty.
leptic evaluation, weight

These products are reported previously to contain fatty aci inci

i ¢ e y acids and sterols as the active principles. Organo

vanal;:l:n ) ast:l values, ITIIOISMI'C content, extractive \:nlus. microbiological examination, fatty acids and sterol analysis using GLC,
have been undertaken. Interpretation of the results indicated that all the studicd products are compatible with the standard values

stated in the BP or USP.
_ lN'I:RODUCTl(_)N 1- Samples: Several products were collected
Benign Prostatic Hyperplasia (BPH) is 2 non- from different public pharmacy in greater
Riyadh area, and subjected to the present

neoplastic enlargement of the prostate gland which

occurs commonly after the age of 40-50 years. About study.
65% of men aged 45-55 years are affected and develop 2. Solvents and chemicals: The solvents used:
V;ﬁﬂablc symptoms of urinary tract obstruction This 95% ethanol, dichloromethane, n-hexane,
disease  is thought to be related to a hormonal acetonitrile, acetone, toluene, diethyl ether,
imbalance; the androgen levels fall, with a relative rise petroleum  ether 40-60°C, chloroform,
in estrogens™”. methanol and ethyl acetate were analytically
Obviously, treatment of BPH is managed by pure BDH. The chemicals used: diazald
one, or two strategies: prostatic a,. adrenoceptors (Aldrich co.), pyridine, hexamethyldisilazane
antagonists, surgery and/or plant products® * 9. This (HMDS), trimethylchlorosilane (Aldrich co.),
attiude is a result of dissatisfaction with the phosphoric acid, sulphuric acid, glacial acetic
effectiveness and the cost of modern S)mthclic acid, iodine bromide solution, potassium
medicine in the treatment of chronic diseases'™ ™. iodide, sodium thiosulphate, anhydrous
At present, specialists treat BPH patients with sodium sulphate, diazomethane, BF;- MeOH
the herbal drug for a significant length of time before (14%), KOH, HCL, phenolphthalein solution,
surg:ry" ) In this connection, plant extracts commonly starch solution were analytical grade.
used for treatment of BPH!'” are: Hypoxis rooperi L, 3. For microbiology investigation: Media used
Urtica dioica, Serenoa repens, Cucurbita pepo, Prunis for microbiological study were prepared as
africana, Populus tremula L, Echinacea purpura, and directed by Oxoid Limited, Basingstoke,
Secale cereale. Hampshire, England:
Concerning the chemical constituents, it has i- Soybean-Casein digest agar medium.
been reported that the active constituents of plant ii- Fluid soybean- casein digest.
extracts used in the treatment of BPH are compounds iii- Mannitol salt agar medium.
related to steroids, such as phytoslerols of which p- iv- Cetrimide ager medium.
sitosterol as well as fatty acids are supposed to be the v- Fluid Lactose broth.
important active constituents concerned with the vi- Tetrathionate medium.
activiy™ = 1 1. Mechanistically, most of these vii- Macconkey agar medium.
extracts exert their effects through reduction in plasma viii-Potato agar medium.
cholesterol , anti-inflammatory effect, direct cytotoxic Organisms used for testing are ATCC:
effect and anti- prostaglandin activity™ . In the i- Staph. auresus ATCC 25923
present study, ten products widely marketed in KSA, ji- E. coli ‘ ATCC 25922
derived from four reputed plants were subjected 10 jii- Ps. aeruginosa ATCC 27853
analytical investigation in order to quality control their iv- Candida albicans ATCC 10231
efficacy and safety. v- Salmonella Typhi ATCC 3311
MATERIALS AND METHODS : ‘4-  Standards and references:
A- Materials: . Reference fatty acids were analytical grade
99.9%; supplied by carl-Roth company

Ten selected products (of different expiry dates)
(Karlsruh, Germany).

of Serenoa repens, Prunus africand, Urtica dioica and _
Reference methyl esters of fatty acids were

Cucurbita pepo seed oil were purchased from different ! _
~ kindly supplied by Dr. Ezzat A. Moety

private pharmacies in Riyadh. These products belong z '

to' several herbal medicine companies, originate from (Department of Phammr.eu-tlcal Chemistry.
USA, Description and details of each sample are given College of Pharmacy, KSU,Riyadh).

. Standards stero] compounds were supplied by

& CO-KG, Labor,

- intable 1.
- _ ‘ . phytolab ~ Gmbh
Addipharma, Wandalenweg, Germany.
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- The reference herbs were supplied by .Rcd M_'“
Company (Natural Foods, Inc.) M"“’a“_k“:i
Oregon, USA, were examine
microscopically, Serenoa repens bemg
Prunus africana bark, Urtica dioica herb,
Cucurbita pepo secds. _

5-  Equipments and techniques: Hot air ovel‘f
(Gallenkamp, Model OV-160, England);
Muffle furnace: Size 2, Gallenkamp,England;
Polarimeter: Model 241 mc, Perkin Elmer,
USA; Refractometer: Model: A 80026, Tafesa
Hannover, W. Germany; Karl-Fischer
apparatuswas used for determination of
moisture content.

Soxhlet apparatus: Different sizes (50,100g);
Rotary evaporator: Buchi, Model R110; Picnometel::
Jem’, UK, for specific gravity of pumpkin seed oil
reference  and  sample;  Atomic  absorption
spectrophotometer: Varian AA- 775 series, for
determination  zn, Lamp cumrent: 5 mA, Fuel:
acetylene, support: air, wavelength: 213.9 nm; Freeze
dryer: super Modulyo piranitto 1001, USA; GLC (Gas
Liquid Chromatography): Perkin Elmer autosystem XL
Gas Chromatograph was used for analysis of sterols
and fatty acids under the following conditions:

Column: PE- 225, Length: 30 meter, Internal
Diameter: 0.25 mm, Film: 0.25 um, Flow rate: 0.5 ml/
min, Detector: FID, Detector temperature: 250° C,
Gases: He, air, Injector temperature: 230° C; Initial
Temperature: 50° C for 20 minutes then 10°/ minute to
280°, held for 2 minutes, carrier gas: Helium.

B- Methods:

1-  Sampling:

It was necessary to ensure that the composition
of the products samples used be representative of the
three different batches of preparations being examined.

2-  Uniformity of weight (mass):

Twenty units (capsules, tea-bags) taken at
randg;? were weighed individually according to the
B.P.".

3-  Moisture content:

Moisture was determined according to BP9 or
the USP"®,

4-  Extractive values:

It was carried out by taking 20 g of the
powdered samples and successively extracted with
petroleum ether (100 ml) then chloroform, ethyl
acelate. and finally by ethanol (96%) till exhaustion,
and thr resulting extracts were separately weighed®®,

5-  Ash values:
Ash values were carried out according to
uspie,
6-  Microbiological tests:

All samples were tested for the presence or the
absence of pathagenic microorganisms according to
official standard protocols™®,

Test for Staphylococcus aureus, Pseudomonas
aeruginosa, Salmonella species and Escherichia coli as
well as for mold and yeast were conducted.

7-  Preparation of fanty acids of the different
products:

- i~ Hydrolysis (specification) was conducted by
one of the following methods!'™1®.

e
o,

a-In case of extract samples 1o,
(specific ~ number of  capsules) w:'ls
resolubilized into aqueous ethang| B S’=
ml) then extracted with petroleyp, t‘theo
(3x15 ml). The ethereal extract vy, drieé

(Na,S0,), evaporated and the residy, Wag

weighed then subjected to hydmlysis (as
under C).

b-In case of powders, ten g powdered herby)
products were extracted by Soxhlet apparaty,
using petroleum ether as a solven then
collecting the petroleum ether eXtracy
Afterwards the following procedure y,,
applied (under C). _—

c-In case of oil sample"™ ™, one g ojf o
petroleum ether extract was dissolved jp ,
solution of 1 M potassium hydroxide in 950,
ethanol (20 ml), and the solution was
refluxed for 1 hour . After cooling, water (5
ml) was added, and the solution wag
extracted with diethyl ether (10 ml x 3). The
combined ethereal extract was dried
(anhydrous Na;SO,) and evaporated to leave
the non-saponifiable material (USM). The
aqueous layer was acidified- with 5% dilue
hydrochloric acid to (pH=1-2 using pH
paper) and extracted with diethyl ether (3x10
ml).The combined ether extract was washed
with water (3x10 ml), and then dried over
anhydrous sodium sulphate and finally
evaporated to yield the free fatty acids.

The resulting fatty acids were methylated by

one of the following methods:

ii- Methylation of the fatty acids using BFr
MeOH (14%)"". To 100 mg fatty acids, 3 ml
BF;-Methanol (14%) in a sealed vial was
added, heated to 60 °C for 5-9 minutes, cooled
and transferred to a separatory funnel
containing 20 ml water and extracted with 30
ml hexane, washed (2 times) with saturated Na
Cl solution and the aqueous layer was

wt }

discarded. The hexane extract was dried (over

Na, SO,) and evaporated under nitrogen. The
sample then was ready for GC analysis.

iii- Methylation of the fatty acids using
diazomethane"™: Diazomethane was prepared
in a fume cupboard according to a previously
reported procedure,

8- Preparation and extraction of sterols:

Afier saponification of the oil, extraction bY
ether (10 ml x 3), washing and drying (anhydrous
Na,S0,) afforded the unsaponifable matter (USM)'.For
GLC analysis: Five to 50 mg of USM sample in 2
sealed vial was treated with 1 ml- of anhydw“;
pyridine, 0.1 ml of hexamethyldisilazane (HMDS) 77
02 ml trimethylchlorosilane (TMCS), - Sha{; at
Vigorously for about 30 seconds and allowed 10 smTh
room temperature until silylation was complete- d
reaction product was filtered and solution COmPI.ew this
dry ether to 2 ml in volumetric flask, then 10 ul Qf ard
solution  was subjected to GLC against S0
silylated B-sitostero] (prepared in the same man?

er) and .
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the area under curve is measured, calculated to
determine the % in each sample!"®,
9-  Pharmacopoeial tests for oll samples:
i- Physical constants:
Specific gravity, refractive index, optical
rotation were determined in the central Research lab at
the College of Pharmacy, KSU.

B.P. ",

il- Acid value;

The acid value was measure

fil- Saponification value:

The saponification va
according to B.P.".

iv- Jodine value;

The iodine value o

BP bromide method"'?,

ISSN 1110-5089

d according to the
lue was determined

f the oil was determined by

Table (1): Description of the selected products.
Agent Expi
Trade name Dt:sran[‘;e Composition saudi Manu:;aclurcd Pro::;lion Batch number p:fi:::
arabia Y
Each capsule
Hard contains 500 Armal
Saw palnetto | gelatin | mgofsaw o GN.C 6.2002 88110 2 years
capsule palmetto E
powder
Each tea bag
Saw palmetto contains 2.5g
Berries Tea | Teabags of saw Twinlab | Alvita company | 10/2001 89321 3 years
Bags palmetto
powder
Hard Each capsule
Saw palmetto | gelatin 500 mg of Armal | Basic Nutrition 6/2000 88283 4 years
saw palmetto Est company
capsule
powder
Each capsule
Hard contains 600
Saw palmetto | ..).in | mgofsaw | Twinlab Natures herbs |, g0, 591080 3 years
Berries company
capsule palmetto
powder
. Each capsule
Standardized .
saw palmetto f;‘:ﬁfe' ;‘;‘E‘;S‘“; S‘f,g Twinlab | Naturesway | 572001 920892 | 3 years
Extract fatty acids
Each capsule
. contains 100
Standardized | ¢ o gel mg of )
eum TwinLab | Natures hervbs 172002 920396 2 years
PYE ¢ capsules pygeum
e extract (13%
sterols)
Each capsule
. . Hard contains 500
Fingerprinted | . }atine mg of '}3";1?‘ GS.A 12/2001 83634 2 years
pygeum capsule pygeum
powder
| Bl - .
Nettle Herb gelatine mg of nettle Twinlab | Natures way 11/2002 911688 2 years
capsule powder
e
Nettle Leaf gelatine mg of nettle Twin Lab | Natures way 972002 67432 2 years
capsule powder
P Softgel | Each capsule
umpkin capsule | containslgof | Armal :
| seed 0il 1000 | ofseed | pumpkin seed EST GNC 05/2002 68593 2 years
: oil oil

47
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RESULTS AND DISCUSSION

A) Analytical results of saw palmetto pro
Five products of SP were investigale
results were compared with available
well as reported values, The following were 0

roducts:
d and,
SP reference as
btained:

i- Weight variation of saw palmetfo producis:

All examined products of saw
found to show no weight variations acco

ii-  Authentication:
This was carried out microscopically by
examining the features of the products in comparison
to the reference berries. This showed full identity and
freedom from adulterants and foreign matters"”.

iii- Pharmacopeial standards:

palmetto were
rding to BP®*.

The pharmacopeial reference of these berries

were measured and the results are recorded (tables 2
and 3). Results showed some differences between too
high (FP products) values compared with too low (BN
products) values; while the other values for the rest of
products are in agreement with reported USP and BHP.
The differences may be attributed to different plant
ecology, storage and preparation.
iv- . Microbiological examination:
Testing of microbial contamination of 5 saw palmetto
products indicated absence of any microorganism.
v-  Relative percentage of fatty acids and sterols

in saw palemetto products:

Saponification of 2 g oil (as petroleum ether
extract) afforded free fatty acids and sterols (USM)

calculated as p-sitosterol. Results are shown in table 3.

GLC analysis of fatty acid methyl esge,.

The retention time of fatty acids methyl'm
were compared by those standard fatty acids mcue.“
esters determined at the same conditions (table ), yl

GLC analysis of the fafty acids methy] esters
a marker of saw palmetio indicated the presence of lai
fatty acids (table 2). Clearly, the relative of fatry 5;
were widely different from the purchased samp, (&:
reference). The highest value of_rc[ercnce Was myristjc
acid (49.95%) then lauric acid (12.88), while the
highest acid content of prodgcts was stearic agjg
(52.35%) followed by lauric acid (42.21%). This s in
agreement with previouely reported _GLC analysis™) o¢
fatty acids of SP using two different extraction
methods which indicated real difference in % of 1oy
fatty acids as shown in table 17; to give 88.7% (from
EtOH ext.) and 92.2% (CO; extract). Also, there was 5
difference in the % of individual fatty acid as that the
highest acid content was oleic acid (34.84%) using
ethanolic extract of the berries while CO; extraction
afforded 29.96% of the same acid.
Reported values: Extract was purchased from Indena
(Milano, Italy)"”.

Relative percentages are mean of 2 injections.

vii- GLC analysis of the USM for p-sitosterol:

GLC analysis of P-sitosterol (marker of this
plant) indicated that there is a small difference from the
reference , but the majority of products are in good
agreement with respect to the percentage of f-
sitosterol. Interestingly, the percentage in the reference
sample was the lowest (26.35%) relative to 41.14,
32.06. 35.83. 39.79 and 38.14%) of products (table 3).

vi-

Table (2): Relative% of fatty acid methyl esters in saw palmetto products

Unsat-
. | Saturated
Products | Caproic | Caprylic | Capric | Lauric | Myristic | Palmitic | Stearic [ Oleic | Linoleic ll‘::;: A';‘icchl' fatty '-‘;:::
acids .
acids
1)Saw
palmetto 372 3.3 3.04 | 1288 | 49.95 193 648 | 673 | 238 538 | 238 8313 | 168
reference
2)Saw —
;;_.:muo . 1 | 306 | 3200 | nso | 968 | 2524 | 637 | s89 | am - g.01 | 169
3)Saw
palmetto . 220 457 | €221 | 2.6 845 | 2004 | 563 | 423 . . 9014 | 9%
extract ]
4)Saw
f::;'t?o - 0.84 128 | 1538 599 9.84 5235 | 6.84 235 5.13 - gses | 142
5)Sew d
o < s [ s | w | o | 20 | ees | s | a0 | os0 | s | TP
6)Saw ‘ ___________,;
g":imeno - 1.69 344 | 2802 | 113 885 | 2556 | 787 | 6.8 . 638 8 |2
T)Ethanolic |, ¢ 206 *—""""";;17
cxac ) : 178 | 3020 | 1339 | 98¢ | 148 |3484| 336 | 090 | - 6090 |~
~ !
3736
extract* 139 | 233 | 274 | 3284 | 1234 | 913 | 187 [2906| 642 | 098 | - __ff-——’/

*Reported values; extract was purchased from Indena (Milano, Italy) ™

*The relative percentages are the mean of 2 injections
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_Table (3): Results of pharmacopeial parameters in saw Palmetto products
Moisture ~
Total ln::ITI;le 1,0 percentage Extractive values [:/:IF‘[::; p -sitosteral
ash ash soL.ash Oven Karl- Pet- cHcl Ethyl Ethanol acids (relative %)
_— Fischer | ether | acetate (96%)
[ Sp Ref. 43 1.85 237 | 648 7.17 125 | 2.50 1.50 8.00 45.50 2635
[ SpBN_| 267 092 157 | 619 | 661 | 1200 | 292 3.28 7.51 60.15 3114
| SPFP 5.00 2.10 2.80 6.65 5.86 1099 | 344 3.79 10.51 17.35 32.06
SPEX i - - - 550 | 1749 | 2.50 1.50 12.21 80.00 35,83
SPtea | 3.59 1.65 183 | 1050 | 11.03 | 974 | 335 2.31 9.02 47.34 39.79
[seNn | 422 1.70 245 | 693 769 | 1636 | 4.13 2.95 13.39 67.04 38.14
vi- Relative GLC analysis of fatty acids:

B) Analytical results of Pygeum products:

-
| &

Weight variation of Pygeum producis:

All examined products of pygeum were found to
show no weight variations according to BP allowances
concerning product weight variations.

ii-

Authentication:

This was carried out by examining the features
of the products in comparison to the reference drug.
This showed full identity and absence of adulterants

and foreign matters
Plarmacopeial standards:
The pharmacopeial

iii-

(19)

standards of

Pygeum

products were determined and the results are recorded

in table 5.
iv-

Microbiological examination:

GLC analysis of
as markers of pygeum pre
the presence of 6 fatty aci
acids are widely

different

the methyl esters of fatty acids
parations (table 4) indicated
ds. The percentage of fatty
from the purchased sample

(as reference). Here, the highest value of reference was

linoleic acid (38.8
the highest acid content

(50.16%) followed by palmitic acid

other hand, the previ
of pygeum preparations showed th
content was linoleic acid (30.6

palmitic acid (28.30%)".

This diversity in

8%) then stearic acid (27.78), while
of products was oleic acid

(47.04%). On the

ously reported data on fatty acids
at the highest acid
0%) followed by

fatty acid percentage may be

Testing of the microbial contamination of the

two pygeum products according to B.P protoco

1549

due to different sources of same plant storage
conditions and time of collection as well as different

extraction methods.

indicated complete freedom from any microorganism.

Y-

Pygeum products:

Saponification of the petroleum ether extract

and extraction of the USM and subsequent extraction
of the fatty acids gave the reported values in table 4.

Preparation of fatly acids and USM in

vii- GLC analysis of p-sitosterol:
GLC analysis of sterols contents (marker of this

plant) (table 5) showed that there is a small difference
in respect to the percentage of reference P-sitosterol.

s acids (methyl esters) in the pygeum products

Table (4): Relative percentage of fa
Fatty Acids Retention Time :{5::;; Pygeum powder | Pygeum extract R;::l '{,‘f,d
Lauric 6.99 1.39 5.89 - 0.38
Myristic 9.08 5.56 3.92 - 0.94
Palmitic 11.16 13.89 47.04 18.06 28.30
Stearic 13.05 27.78 23.52 30.22 10.58
Oleic 13.22 12.50 13.73 50.16 24.90
Linoleic 13.48 38.88 5.89 1.56 30.60
Table (5): Results of pharmacopeial parameters in Pygeum products
. Moisture "
Total | . Mlldl;l H,0 percentage Extractive values % |% B
ash | "™° lllJ o ’°"h fatty | sitosterol
as 85 Karl- | Pet- Ethyl | Ethanol | 2¢ids
5 Oven Fischer | ether CHCI, acetate | (96%)
eum ‘

reference 6.15 1.56 4511635 1698 | 2.00 1.50 1.50 19.5 |43.70| 45.02

Pygeum |
owder | -6 1.28 44111691 17.14 | 146 1.95 2.00 18.9 50.00 | 44.54
Pygeum
extmc; - - . - 16.2 2.15 1.70 2.50 19.8 8.62 46.05
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©) Analytical results of Nettle preducts:
- Welght varlation of Nerrle products:

ATl examined products of Nettle were found to
show no weight variations according BP allowances
concerning product weight variations.

li-  Awthentleation:

This was carried out by examining the
morphological and microscopical feawres of the
powdered products in comparison to the reference
herb. This showed full identity and freedom of
adulterants and foreign marters"”.

Wi~ Pharmacopelal standards:

The pharmacopeial standards of these products

were measured and the results are recorded in table 6.
iv-  Microbiological examination:
Investigation of the microbial contamination of

Nettle  products  indicated freedom from any
microarganism.
v-  Relative percentages of farty aclds and sterols
in Netrle products:

- Saponification of the petroleum ether extract
and extraction of the USM and subsequent extraction

of the fatty acids gave the reported values table

and 7.
vi-

6

GLC analysis of. faﬂ)_w aclds:
The fatty acids obtained from Saponificagi,
were methylated and the me}hyl eslers were ang) Ze:
by GLC. Thus, GLC analysis of the ratt.y acids a5 ,
marker of nettle preparations (table 6) indicateq

resence of 5 fatty acids. The percentage of fay
acids are widely different from the purchased syp, v
(as reference). The highest value of reference was

|mitic acid (57.69%) then arachidic acid (23,08,
while the highest acid content of products was ling]ej.
acid (55.68%) followed by oleic E-CId (31.48%),

These diversity in fatty acid percentages may be

due to different plant sources, storage conditions apg
time of collection as well as different extractiop

methods (table 6).
vii- GLC analysis of p-sitosterol:

Tuble (6): Relative percentages of fatty acids in Nettle products

GLC analysis of the USM showed that there is 5
difference in respect to the percentage of P-sitosterg|

(mble 7).

Fatty acids Retention Time Nettle reference Nettle herb Nettle leal T
Cupric 499 1.92 - 5.56
Lauric 116 37.69 341 -
Olele 13.22 385 27.27 31.48
Linoleic 1348 13.46 55.68 40.73
Arachidic 14.55 23.08 13.64 22.23
Table (7): Results of pharmacopeial parameters i Nettle products
Acid Water- ssture Extracti 1
- ive values 0
Products | "°=' | insoluble | soluble [t f,fty % P "
ssh | ash |, [ Kark | Pet- Ethyl | Ethanol | geigs | "
Fischer | ether | CHCD acetate | (96%) acids
Nettle | 4o 5
Relsrence 7 4.85 1067 | 833 9.12 2.00 2.00 1.00 7.00 4500| 4353
Nettle = |
Herb 1350 | 39 882 1767 | 811 | 215 682 | 464 | 1120 |s0.00| 4113
Netle | os9] 76 | 1508 |
Leal . 959 | 1032 | 371 | 9.79 5.39 . 47.49
' ; . 18.40 | 40.00 T
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D) Analylical results of Pumpkin products:
The available products of this plant marketed in
KSA are only one (seed oil) produced by GNC co.
Weight variation of Pumpkin products:
. Examined product of pumpkin was found to
. show no weight variations according to BP allowances
cancerning product weight variations.

ji-  Awnthentication:
This was carried out by examining the features

of the products in comparison to the reference seed.
This showed the following results:

Table (B): Results of some parameters for pumpkin oil

products
e Value Pumpkin Pumpkin
reference seed oil
Refractive index 1.467 1.476
“Gpecific gravity 1.127 1.069
Optical rotation (+)25 427
Acid value 1.6 1.7
Jodine value 119 120
Saponification value 186 188

ISSN 1110-5089

iv-  Relative percentages of fatty aclds and sterols

in Pumpkin products:

Saponification of 3 g of oil as petroleum ether
extract afforded free fatty acids and sterols (table 9).

GLC analysis of sterol:
GLC analysis of sterols (marker of this plant)
showed that there is an interesting difference, where
the product sitosterol is higher than the reference
sample (table 9 and 10).

vi- GLC analysis of farty acids:

GLC analysis of the farty acids as a marker of
pumpkin seed oil (tables 9 and 10) indicated the
presence of 5 fatty acids. The percentage of farty acids
are widely different from the purchased sample (as
reference). The highest value of reference was stearic
(30.77%) then arachidic acid (23.08%), while the
highest acid content of products was oleic acid
(52.82%) followed by stearic acid (25.92%). Under
different conditions, the previously reported data on
fatty acid showed that the highest acid content was
linoleic acid (44.13%) followed by oleic acid (35.63%)
and fatty acid percentage may be due to different plant
sources, storage conditions and time of collection as
well as different extraction methods.

V=

ili- Micrablological examination:
Investigation of the microbial contamination of

pumpkin  products indicated freedom from any
microorganism.

Table (9): Results of pharmacopeial parameters in Pumpkin products
Molsture Extractive values
Products pcrcenlqc % r.“y % %, p .
o Karl- Pet- cuct Ethyl Ethanol acids USM | sitosterol
Ven 1 Pischer | ether * | acetate (96%)
pumpkin . 07 | s000 | 700 0.63 0.15 6545 |3025| 4027
reference
pumpkin o5 | 7500 | 650 0.75 027 6875 |28.13| 47.96
seed oil
Table (10): Relative percentages of fatry acids in the pumpkin products

Fatty Acids Retention time Pumpkin reference Pumpkin seed oil l::‘::';}f,d
Palmitic 11.16 6.59 14.95 20.24
Stearic 13.05 30.77 25.92 -
Olele 13.22 30.77 5282 | 35.63
Linoleic 13.48 8.79 631 44.13
Arachidic 14.55 23.08 - .
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CONCLUSION
Herbs and herbal products are a vital soun:c.of
therapy for many diseases. Yet, it requires intcns'we
and collaborative analytical efforts to setup specific
protocols and methods for standardization of markers
and overall evaluation.
The investigation and analysis of products from
Saudi market for the treatment of BPH showed that
some of these products are in agreement with the B.P
and USP; while some other products have shown
disagreements in few pharmacopeial parameters .
These results are logic enough, because the active
constituents are well known to be very stable type of
compounds (steroids and fatty acids). Thus, this study
addresses the importance of evaluating various herbal
medicines available in the Saudi market for the sake of
patients.
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