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ABSTRACT

The current study was done on 54 samples of
medicingl  plants mostly used in public medicine as a
trearment of Kidney affections , common cold , cough and
constipation . these plants are Cwmbopogon proximus
Ambrosta  marivima | Artemisia , Telio . Ginger,
Cinamomum , Nigella sativa and Cassia Senna and were
coilected randomly from 3 different localities in Egypt
(Moshtehor, Tukh & Caire). The incidence and
convesabiens of  some mycotoxins (Ochratoxin A and
Allaoxin Bl were determined In these plants . Also , some
niycotoxing producing fungl were isolated from these plants
(Bagidiabatrys sp. Afleves @ Aoniger | A parasiticus |
Aochiacens and Fusorium sp. ) . All samples were
subjecied to gamma radiation at 3 kGQy to investigate the
possibility of contgolling myectoxins and fungi in medicinal
plants Our results indicated that gamma radiation
destroyed the majority of mycotoxins and fungi in gamma
irradiated medicinal plants | however , some mycotoxins
and - fungr still present in medicinal plants even after
expusure o gamma raciation at the recommended dose
Woo coueluded it gemma radiation is a usetu! contee]
methad for mycotoxing and fungi in medicinal plants but
other control measures  cither in preharves:, harvest or
starage period of these plants should go hand in hand.

INTRODUCTION
During the past lilty vears, several reports have appeared in the
lterature discussing the different uses o' some common spices obtained from
f:a}l_ms as Crug. A large section of the Egyatiar population unquestionably
rehieves in the afficacy of herbal drogs, and thiz hetief has uai i i
other countries in recent vears. ; e
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Wanherweghem ¢z al, (1993) investigated association between rapidly
progressive interstitial renal fibrosis in young women and shimming regimen
including Chinese herbs (Stephania tetrandra and Magnolia otficinalis). They
stated that the striking relation between a specific oype of fibrosing interstitial
nephritis in young women and a slimming treatment involving Chinese harbs
adds suppert to the arguments against uncontrelled therapy with herbal
preparation.

Myvcotoxins elaborated In varlous feedstulfs  and agricultural
commaodities is a major problem in tropics anc subiropics where climatic
conditions ; agricultural and storage practices are considered conductive o
fungal growth and toxin production. Mycotoxing are the most notorious toxic
metabolites of mould fungi idemtified in many agricultural products screened
by numerous toxigenic moulds (Aziz.1987).

Misra (1981) isolated A Flavas, A Fumigatus, A Ochraceus. A
Sydow chaetomium dolicholrichum, C.biopiculatum, P, oxalicum and
Rhizopus from seeds of Amaniun swbuiatum, Coriandrum sativinm, cumsinm
cyminum, Foeniculum  vulgare,  Trachyspermuum ol Cinnamoim
zeylaonicym which were used as commuon drug plants.

Saowarase et al.,(1987) reported that 15% ol thirty nine medicinal
herbs were found to be contaminated with aflatoxin B {AFD, ), 20 t0 150 ppb
and 5% contained AFB1 20 to 90 pph. Similarly Roy ef af,(1988)
investigated 158 fsolates of 4. Flavus obtained from many samples of drug
plants and they found that 49 isolate were found to be toxigenic producing
0.86 to 5.24 ug/ml of culture filtrate.

Roy er al.,(1988) cxamined mycologically 15 common drug plants
collected from store houses in Bihar, India. The investigators observed that
Aflavus, A Candidus, Aniger, Aluchuensis, Aochraceus, A, Nidulans,
F.moniliforme, F.oxysporum, Alternaric alternata, Curvudaria funata,
Chaetomium sp., Peniciiiium citraum end Rhizopus stolonifer were the most
common fungi isolated from the plant samples taken. Similarly Eggho.
Zeinab (1990) found that liquorice was more highly contaminated with
moulds than other plants of medicina! value (tea, fenugreek and anise).

_Radiation is defined as a physical phenomenon in which energy travel
through the space without the aid of s material medium, The radiant sniergry
is .a form of cnergy that travel throvgh space in a wave mation
Electromagnetic radiations may include radio waves, infra-red, ultra-violet
and X-ray, the last of which have the highes: frequency. The gamma radiation
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is a form of energy resembling x-rays.but relessed from nuclei with very
pigh energy and very high frequency, Both x-rays and gamma rays are
ionizing vadiation (Lawrence,1971).

e ability of radiation o kill microorganisms hes teen the object of
vestizations since the late |9th century. Research directed toward the use
of radigtion for the preservation of food began in 1945. The doses of
cdiaticn necessary  for complete sterilization of a product usually used
withow rising empercture (Weiser er al, 1971),  Also, it is important to
siress Trst that camica rays from cobalt 60 did not induce any radivactivity in
the processed materials (Ley  er @l.1969). Many waorkers reviewed the
‘ndustrial application of nuciear energy for preservation of foeds for man and

dhilmals.
Iil-(lcnd}-, Hoda (1979) reported that ireadistion dose 5 kGy
mactivated  all  natral  fungal flora contaminared  medicinal  and
paarmaceuticel products. Similarly, El-Bazza , Zeneb (1983) [ound that by
mereasing irradiation doses up to 3.0 kGy , the fungi contaminated certain
Epyotar Toods decreased. Also. El-Tablawy, Scham ( 1993) observed that
fungal counts of survivors /2 of herb samples decreased with increasing the
radiation doses from 0.0 w0 3.0 KGy . Also. El-Bazza, Zeneb (1983)
mentoned  cnal there was a complete inhipitien of mycelial growth of
A Paresivices and A Ochracens and mycotoxin production at 3.6 and 4.0
Kiy tor afletoxins (B and Bi) and Ochratoxin A, respectively, While
Hassunein,Wesam (198”) observed complete inkibition for growth of
 Hovis and allatexin production at dose level 3 KGy bmtomwmc moulds
ol L flavs were eliminated with 3 KGy ieradiation as recorded by Aziz of
al, (1996) . Meanwhils complete inhibition of mycelial developmen: of
A Parasiticus and cflatoxin  production occurred al 2.0 KGy as observed by
Eggbo, Zeinab (1990).

Levels of gomimg irraciation ranged from 6-10 kGy were effective on
the ierobiel  lead  of Cinamon  and  Ginger (Toofamian  and
Stegeman,1988). However, EI-Zawabry et al., (1991) reported tha: the dose
required to inhibit completely the natural fungal flora ranged

from 4 to 6 KGv .

Vioussa (1994) observed 10U gensra of contaminating moulds in a
survey ol eighty four samples of ditferent medicinal planzs collected from
ditferent locations in Cairo markets. Tae most common fungal species
tsolated were A flavus, A, Parasiicus, A. Niger, P, viridicatum and
ovysporim. The natural contamination of mycotoxins in medicinal plants
revealed the  detection of aflatoxin ‘n 17 out of 84 samples whereas
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ochratoxin A {OTA ) was detected n 2 samples.
El-Bazza et al.,(1996) exposed twenty four samples of medicinal
herbs to increasing doses of gamma radiation ( from 0.0 to 6.0 KGy). Five

fungi isolated of Aspesgillus  species could produce aflatoxins and one
isolare conld produce OTB.

In asurvey carried out i the UK by Patel et al,(1996) to determine
the levels of mycotoxins in a range of ethnic foods, the highest mycotoxin
ievels and frequency of oceurrence were in chili powders, curry powder and
ginger.

Halt (1998) anaiyzed the levol of toxigenic mouids in 62 samples of
nicdicinal plants. The most predominant fungi detected were Aspergillus,
penciiium,  Mucor,  Rhizopus, A bsidia,  Alternaria, Cladosporium  and
Trichoderma, A flavus . a known producer of aflatoxin was present in i |
(18%) of the samples. The contaminated samples with A flavus were alsg
ana’yzed for ochratoxin and zeral enone. Ochratoxin was found in one of the
7 samples analyzed,

Owing 1o the hazardous toxic elfect of some mycotoxins we aimed in
thi§ study to analyze some medicinel plants (as a row materials used in drug
manufacturing) for their contamination with moulds anpresence of aflatoxin

B. and ochratoxin A, and trying to nullify or reduce the fungal count and
myeatoxin concentration by using gamma radiation.

MATERIALS AND METHODS
Sampling : ,

34 samples of ¢ types ol medicinal plants teymbopogon proximus,
Ambirosia maritima, Artemisia bariey, Nigelia sativa, Telio, Cinnamomum,
Gteger and Cassia sernna) each group of 6 samples were randomly collected
from 3 locations in Egypt, being Moshtohor (rural area), Tukh (urban area)
and Cairo (more civilized area). All |

Samples were grounded, classified into 2 parts. From the first part 0.02
gm were diluted with 2 ml  sterilized water for fungal count according to
Johnson (1957), then identification of isolated fungi were done in
Agricultural Research center by using the keys of Alexopoulas and Mims
(1979) : 5 gm were used for quantitative determination of ochratoxin A by
using Veratox® quantitative ochratoxin A - ELISA kits, NeogenT™
carporation using automatic ELISA reador which was kindly available from
Dept. of Animal Sciencs , Fac. of Science . Zagazig University, Benha
Branch, and AFRB. by using supracritica! Fluid Extraction (SFL) (Taylor et
@, 1992) | The conventrations of OTA and AFRB | were determined using
stendard calibration curve (Fizs a & b) respectively. Twenty five grams from
the second part of esch sample in polvethylene pauches were irradiated at
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dose of 3 kGy according to (Moussa, 1994) by using Cobalt 60 gamma cell-
220 located at the National Center for radiation Rescarch and Technology,
Naser City, Egypr with a dose rate of the Eamma source 27 rad’ second at the
tme ol experiment,

Al previously mentioned steps for counting and identification of fungi
and quantitative determination of AFB, and OTA were repeated on all
irradiated samples, Statistical analyses were conducted sfter Snedecor and
ing high significant

Cochran (1967) where variable means for dats show
differences in the ANOVA were compars

were based on tae 0L03 level of probabilily.

and igures (| -5),

RESULTS
Results of this study can be illustrated in the Dollowing Tables (1-4)

d. All statemenls of significance

Fable (15 Total fungal colony count in sume medicinal plants before and after

vicdiativn and the percentage of their reduction,

Moshtohor™= ~ Tukh** - Cairo**
B A |D %S [BO (A [DSJ%O [B A ID %o
O[22 o X _ O |0 o '
Cymbupogen |15 |72 782 T332 1735 [71 14 %92 |22 (& "1z |632
_presin 4 5 , g bl & {4
Ambresia 15, 72 (78 |52.0 196 [80 [116 [391 |12 |61 [84 5790
Ui | 0 3 [ 3 13
Artemisia 16 [od [10 [62.0 [ 161 [59 |102 [633 [23 91 |14 |618
g Sy |3 5 9 |8 |3
Burley le |68 |95 [585 202 [84 118 [S84 |19 [6] |13 | 685
| 4 | 4 A L 4 3 15
| Nigelbosativa | 14 (62 [87 583 196 |65 | 131 | 668 |18 |43 |14 773
4 9 3 9 6 |3
[ Telio: (20 [ |17 (002 [289 [12 189 582 |27 [11 116 [600
4 9 |8 0 % 5 lo /5 |eo
Cinnamomn |22 (88 |13 | 60.7 | 258 | |1 | 145 [562 |22 |10 |12 1857
i 4 5. 11 3 o _i6 [0 |6 |5 |
Ginger 15-[64 195 [39.7 [223 (87 [136 | 609 |20 97 |10 |5i8
' 9 3 4 2 ) )
Cassinsenna | 15 69 86 | 554 | 195 [10 |95 1487 |20 |74 |12 | 625
5 8 0 2 3 9 |3
Total 15 [64 [89 |5871 189 |77 |11l 38R |18 |72 11 1620
3|4 4 |2 (5 9 |6 |9 |90 |p 17 lo
ANDVA test was used  B= Before A=After D= Differences %

= pereeatage

** high significant dirferencas between different localities ( p=<0.01)
% high significant differences after exposure of examined medicinal
slants 1o radiation

(p<0.00)
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Fig.(b) :Stundersd Curve for Aflatoxin B1 In some medical plants
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DISCUSSTONS

- Medicinal plants either in crude forms or being involved in the
medicament prepared from herbs are used for treating a number of human
diseases. The traditional unscientific method of collection, - transporting,
sorting and marketing of herbal drugs has promoted their association with
several microorganisms.

The total fungal count in the examined medicinal plants before and
after exposure to radiation was presented in table {1)and figures I(a,b,c)
where the highest fungal count before and after radiation was recorded in
Tukh (289 and 120, respectively) in Telio. while the lowest fungal count
before and afier radiation was present in Caire (145 43 in Ambrosia
maritima and Nigella sativa, respectively).The highest fungal count was
present in Tukh which is & small city may be partially due 1o bad storage
conditions in markets (sporadic small and retail markets) from which our
samples were collected, also may be partially due to less hvgienic, unclean
conditions under which the samples were stored.

The lowest fungal count present in Cairo, which is a big city may be
partially due to the better storage conditions in the markets from which these
medicinal plants. were collected (big shops and supermarkets) . In this
respect, Kiran er al(1985) observed that the naturzl conemtination of
agricultural products with different microorganisms was a result of natural
¢xtraneous contamination by dust followed by holding undsr humid
conditions. Similarly, Moussa (1994) mentioned that the highest mould
count in medicinal plants are usually due to contamination with dust from
soil which is considered the main habitat of moulds.

Gamma rays induced reduction in total fungal colony count and the
percentages of this reduction were 58.13% , 58.99 % , 62.09% in mediciral
plants collected from Moshtchor, Tukh and Cairo respectively. In this respect
we agree  with several authors reported the destructive eftect of gamma
radiation on mycotoxin producing fungi e.g El-Gendy,Hoda (1979) ; El-
Bazza , Zeneb (1983) ; Eggbo,Zeinab(1990) El-Zawahry ct al..(1991) ;
El-Tablawy,Seham (1993) ; Aziz et al.,(1996) and Osborne ct.al., (1996),

Regarding the locations from which these medicinal plants were
collected, in MoshtShor, the highest and lowest fangal count were present in
cinnamoum and Nigella sativa, respectively, in Tukh, the highest and lowest
wngal count were present in Telio and Artemisia, respectively and in Cairo
were present in Tello , Nigella sativa respectively.

Concerning the count of mycotoxin producing fungi table (2) and
figures 3 (a b ,¢) shoyed that there was a highly significant diffecences in
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Bazza, Zeneb (1983) who reported that there was a complete inhibition of
mycotoxin production at 5.6 and 4 KGy for aflatoxins B, : B, and OTA
sespectively; El-Hady (1986) who neticed that increasing doses of gamma
irradiation up to 5 KGy. caused reduction in the aflatoxin production and
finally complete inhibition and El-Far et al. (1992)who observed that by
increasing the irradiation doses, the viable population of A.flavus NRRL
3520 as well as AFB, production decreased areatly.

The influence of gamma rays either in production of aflatoxin B, orits
destructive effect on the toxin itself have been reviewed by many authors e.g
Ogbadu,(1980) who recorded that aflatoxin B, production decreas with
increzse of gamma irradiation .Also we refer to the study of Mutluer and
Erkoe, (1987) who found that AFB, was the most radiosensitive ofthe four
aflatoxin compounds. They also concluded that irradiation was found to be
suitable for the destruction of aflatoxins in solution.

Regarding the concentrations of aflatoxin B, in the examined
“medicinal plants within different localities, Table {3) showed that Telio has
the highest AFB; concentration in Moshtohor add Tukh, while Cinamomum
has the highest concentration in Cairo. This is in accordance with the data of
Table (2) conceming the count of A flaviis and A parasitius where Telio has
the highest fungal count in Moshtohor Tukh and Cairo, but Cinamomum has
fungal count slightly lower than Telio in Cairo. The highest percentage of

aduction was in Artemisia, Telio and Cinamomum in Moshtohor, Tulch and

Cairo, respectively . b

Conceming to the concentrations of ochratoxin A in some medicinal
plants before and after irradiation, table (4), fig. 5 (a ,b,. c) i!lustrated LhaE the
highest concentrations of ochratoxin A before radiation in the examined
medicinal plants was 91.49 = 11.57 ug/kg in Cairo and the Jowest one was
79.10 £ 935 in Moshtohor, meanwhile, exposing these medicinal plants to
trradiation lowered the OTA concentrations with the highest pereentage gf
reduction (32.23%) in Cairo and the lowsest percentage (28.12%) in
Moshtohor . Alse, table {4) indicates that irradiation resulted in a more
pronounced effect on the ochratoxin A content of artemisie which s:hcwcd
the highes! percentages of reduction in all localities (43.44% ; 49.45% a'nd
43.23%) n  artemisia collected from Moshtohor, Tukh and Cairo
respectively, while Ginger had the lowest percentags of reduction in.
Meshtohor and Cairo while Cassia senna has the lowest percentage of
recuction in Tukh. Also we notice that Telio has the highest concentration of
OTA 1n Tukh and Cairo, but Cinamomum has the highest concentration of
OTA in Moshtohor. This is in agreement with the datz of Table (2)
concerning the fungal count of A ochraceut where Telio was the highest
| 615
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fungal count in Tukh and Cairo and Cinamomum has the highest fungal
count in Moshtohor

Meny authors previously indicated the inhibitory effect of irradiation
on the production of ochratoxins é.g. Applegate and Chipley,(1976) ; El-
Bazzu,Zeneb , 1983 ; Hassanein,Wesam (1987) and Chelack ef al., (1991).

Moussa (1994) detected AFB, and OTA in 20 out of 76 medicinal
plant samples analyzed .the highest level of AFB; was detected in Fenrel,
Camel (Cymbopogor proximus)but Ginger and Cirnamon were free of
AFB, . OTA was second from black cumin (Nigella sativa), Fennel and
Absinthium (dmbrosia maritima). Many authors documented the occurrence
of mycotoxins in some common drug plants as EI-Kady ef «f.,(1990 and
1995) and Roy and Chourasia (1990) wha detected aflatoxins in a variety of
medicinal plants, but also recorded that the frequency of accurrance of OTA
and Zeralenone was comparatively very low or not detected,

CONCLUSION AND RECOMMENDATIONS

The effect of radiation on spices has been studied over many vears for
poteatial toxicity, teratogenicity, carcinogenicty and follow-up studies have
focused on bone malformation, litter size, susceptibility to diseasss etc.. . No
adverse effects have been found so far (Farkas,1983).  Similarly,
extensive toxicological studies of almost every type of food commodity have
produced no evidence of adverse effects of irradiation (Diehl, 1983).

It is of interest to mention that radiation treatment up to 10 KGy are
non-toxic and the quality of the product is much preserved as statsd by
FAO/WHO (Welt,1983).

Our results indicated that gamma radiation destroyed the majority of
mycotoxins and fungi in gamma irradiated medicina! plants. However, some
mycotoxins and fungi still present in these plants even after exposingto
gamma radiation at the recommended dose. So, we can conclude that gamma
rediation is 2 useful control method for mycotoxins and fungi in medicinal
plants, but other control measures cither in prehervest, harvest and storage
period of thess plants should be considered .

The pharmaceutical companies should encouraged to apply gamma
raciation at the dose recommended by this study io all medicinal plants used
in drug manufacturing for contralling mycotexins.

All  herbal drug plants must be tested for their moulds
biosynthesizing mycotoxins capacities before use. '
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