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ABSTRACT

Several short-term screening bioassays have been
developed to detect mutagenic / carcinogenic potentiality of
a substances especially that used as a food additive and or
as a pharmaceuticals. At last decade jojoba extracts were
widely used in cosmetics and in food additive as well . This
work was planned to detect the possible genotoxic effect of
jojoba (Simmondsia chinensis) extracts, defatted of jojoba
seed meal (DJSM), defatted jojoba seed meal extracts
{DJSE) and jojoba (JO) as well as the ability of DJSM and
DJSE in reducing the body weight and the ability of JO as
well as olive oil (QO) for reducing blood cholesterol. In
order to achieve such a purpose, forty animals of albino
mice (Mus musculus 2n=40) were used and divided into
eight groups. The doses of treatments were, 3% DJSM; 0.2
ml and 0.f ml DJSE; 0.2 ml JO; 0.1 ml JO; 0.2 ml OO and
0.05 ml JO + 0.05 m! OO in combination. Results showed
that both 3% of DJSM and (0.2ml; 0.1ml) DJSE were
effective in redvcing body weight compared to untreated
control. Jojoba seed oil significantly reduced both total
cholesterol and low density lipoprotein for all tested doses
of JO and OO. In addition the in vivo study demonstrated
that no  significant increase in  micronucleated
polychromatic erythrocytes (MNPCE) in the bone marrow
of mice treated with DJSM, DJSE, JO or 00. The results
obtained showed that oral administration of jojoba seed
extracts at all doses did not caused a significant increase in
either the percentage of micronucleated polychromatic
erythrocytes in mice bone-marrow (MN test) or in the
percentage of DNA aberration %. These findings might
indicate that jojoba seed extracts does not induce damage
for DNA in vivo, and so it has not any genotoxic effect.
These results concluded that jojoba seed meal and its oil
are safe for human usage at the level of the present work.

INTRODUCTION

Jojoba, Simmondsia chinensis 2n=52 (Link)
Schneider, is a bushy shrub native to the arid areas, has
emerged as a cash crop in India and other countries. It is
a native of Northem Mexico and the Southwestern
United States and grown commercially. Unspectacular
in appearance, jojoba plants grow to 15 feet in height,
with leathery, blue-green leaves about one inch in length
and the plants can live for 200 years. Female jojobas
produce oval fruits that open at maturity to reveal 1 — 3
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brown, peanut-sized seeds. This plant is now cultivated
in some countries: Argentina, Israel, USA and some
Mediterranean and African lands. Empirically the Jojoba
oil was used in folk remedies by the Indians in Mexico
for cancer, kidney disorders, colds, dysuria, eyes, head,
obesity, parturition, poison ivy, sore throat, warts, and
wounds, according to Hartwell (1967-1971). However,
it is not currently fed to animals because of the presence
of several cyanide-containing glycosides, such as
simmondsin, simmondsin 2'-ferulate, and several minor
simmondsin derivatives (Booth ef.al, 1974; Elliger
etal, 1973, 1974a, b; Van Boven ef.gal,, 1994a, b and ¢,
1995). These compounds cause reduced weight gains in
ruminants (Manos et.al, 1986) and death in mice
(Weber etal, 1983) at levels of 1% in the feed.
Simmondsin and simmondsin-containing jojoba meal
induce food intake inhibition, emaciation and,
occasionally mortality, and because of this, simmondsins
have been considered toxic (Booth eral, 1974,
Ngoupayou et.al, 1982; Verbiscar et.al., 1980, 1981).
However, long-term administration of lower doses of
simmondsin or defatted jojoba meal to growing rats,
which induced a sustained food intake inhibition of
about 20%, showed no toxic effects (Cokelaere et.al,
1993a, b), although, real toxicity, especially at higher
doses cannot yet be ruled out. Furthermore, it has been
demonstrated that food intake inhibition in rats can be
reversed by the cholecystokinin receptor antagonist,
devazepide (Cokelaere et.al. 1995a, b), suggesting that
the anorexia seen following simmondsin administration
is due to stimulation of the cholecystokinin satiation
system, Other studies have shown that the food intake
reduction induced with lower doses of defatted jojoba
meal is due to satiation (Cokelaere et al., 1995¢).

The present work was planned to study.

1-The effect of defatted jojoba meal seeds on the body
weight of mice (Mus musculus, 2n = 40,

2- The effect of jojoba oil seed on the cholestero! level
of mice comparing to the olive oil.

3-The possible abnormalities of mice bone-marrow
chromosome caused by jojoba extracts.
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MATERIALS AND METHODS

3-1: Effect of jojoba seed extract upon body weighf
of mice.

3-1-A: Solid- liquid extraction process of jojoba
seeds extracts:

Jojoba seeds (150g) used in this work was brought
from Egyptian Jojoba farm in Wady El-NatronEl-Behera
governorate. The oil content of the meal was determined
by complete extraction using Soxhlet extractor for 16
hour and it was found to be 50/100 (v/w). Solvents used
for oil extraction were commercial hexane. Defatted of
jojoba meal (25g) was ground in a coffee mill to obtrin
a finely divided material suitable for extraction studies.
Aqueous solutions of 80-100% ethanol were prepared
from analytical grade absolute ethanol and deionized
water. Samples of defatted jojoba meal were weighed
into glass screw-cap vials and the appropriate volume of
solvent was delivered by pipette to obtain a i: 10, meal
to solvent ratio, cover; blend and let for 30 minute then
pour extract into fluted filter paper assembly. The
supernatant was evaporated by a water bath then the
pellet was dissolved in 5 ml of 95% ethanol and diluted
with 30 ml of tap water to final concentration.

3-1-B: Treatments:

Twenty animals of mice were primarily weighted and
then were divided into four groups each five replicates,
the first and second group were ingested orally with
0.2ml and 0.1ml solution of defatted jojoba seeds
extracts /mouse respectively one time daily, while the
third group was feed by a diet supplemented with 3% of
defatted jojoba seeds. The animals of the negative
control group had received the proper volume of
deionized water (0.2ml). Thirteen days after, animal
were weighted again. The animals were kilied by
decapitation 24 hr afler the last dose, three hours prior to
killing the animals were injected with 0.4mg/kg b.w.t. of
colchicine.

3-2: effect of jojoba seed oil and clive oil upon the
leve! of mice blood cholesterol.

Treatments:

Twenty four animals were grouped into five
treatments four animals were used for each treatment.
Each animal had orally received the proper dose one
time daily for 30 days. Where the first and second group
treated with 02ml and O.1ml of jojoba oil (JO),
respectively the third group were treated with 0.2ml of
olive oil (OO) mouse, the fourth group were received
0.05ml of JO + 0.05 ml OO /mice. Animals of the
negative coatrol group received equivalent amounts of
demonized water. The animals were killed by
decapitation 24 hr after the last dose. Three hours prior

to killing, the animals were injected with 0.4 mg/kg of
colchicine.

Plasma Cholesterol and Triacylglycerol Levels:

Mice were fasted for 8 hours before collection of
venous blood from the retro-orbital sinus into a
heparinised capillary tube. Fasting plasma samples were
obtained for total cholesterol and triacylglycerol
determinations at baseline, at the end of the study (4
weeks). Plasma was isolated by centrifugation at 3000
xg for 10 minutes at 4°C and stored at -20°C. Enzymatic
measurements of total cholesterol and triacylg-lycerol
levels were performed using standard methods at the
clinical chemistry department of Mabaret Alasafra
Hospital, Alexandria.

3-3 A: Analysis of chromosomal behavior in mice
bone-marrow.

Mice originally colonized from the NAMRU-3 and
bred at the University of Alexandria Research Center
{(UNARC) were used in this part of the present study.
This healthy random bred strain maximizes genetic
heterogeneity and at the same time assures access to a
common source. Each animal had orally received the
proper dose one time daily for 30 days. in this work
twenty eight animals were divided in to seven groups,
four mice were used for each treatment. The first group
were received 0.2ml of defatted Jojoba meal extract,
where second group were fed on fattening feed
supplemented with 3% of defatted Jojoba seed meal; the
third and fourth group received orally 0.2 and 0.1 m] of
Jojoba seed oil respectively, the fifth and sixth group
were ingested with 0.2 and 0.5 ml of Jojoba oil+ 0.5 ml
of olive oil respectively, the last group (un treated) were
left as a control, The animals were killed by decapitation
24 hr after the last dose. For each treatment, four
animals were used. Animals of the control group
received equivalent amounts of demonized water. Three
hours prior to killing, the animals were injected with 0.6
mg/kg of colchicine (Seehy & Osman 1989).

Extraction of bone-marrow:

After killing, the adhering soft tissue and epiphyses
of both tibiae were removed. The marrow was aspirated
from the bone, transferred to phosphate buffered saline,
centrifuged at 1000 rpm for 5 minutes and the pellet
resuspended in 0.075 M KCI. Centrifugation was
repeated and the pellet was resuspended in fixative
(methanol: acetic acid, 3:1). The fixative was changed
after 2 hours and the cell suspension was left overnight
at4 0C.

Slide prepartion and staining:

Cells in fixative were dropped on very clean glass
slides and air-dried. Spreads were stained with 10 %
Giemsa at PH 6.8 for 5 min,
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Screening of slides:

Slides were coded- and scored for chromosomal
aberrations e.g., gaps and deletion, fragment, break,
stickiness and pulyploidy. A mitotic index based on at
least 1000 counted cells was recorded. For chromosomal
abnormalities at least 200 scorable metaphase cells per
dose were recorded. Comparison with negative control
was also statistically tested when needed.

Micronucleus test in mice:

Male and female of strain Swiss albine from
randomly bread colony were used in the micronucleus
assay. Four animals were used for each dose. Each
animal had received the proper dose jojoba seed extract.
Control group had received the proper volume of
deionized water.

Preparation of the smears:

Bone-marrow smears were made according to
Schmid (1975). The tubes were centrifuged at 1000 rpm
for 5 min., the supemnatant was removed and a small
drop of the viscous pellet was transferred on the end of a
slide and spread by a cover glass held at an angle of
about 45degrees. The preparation was then air-dried.
Staining:

The preparations were stained in ordinary vertical
staining jar according to method described by
Galtapuidi and Kamara (1979). The slides were fixed in
absolute methanol for 5 min., rinsed twice in deionized
distilled water, stained for 10 min. in Giemsa (1:6
Gurr’s R-bb Giemsa in deionized water), rinsed again
thoroughly in deionized distilled water, air-dried,
cleaned in xylene for 3 min and mounted,

Screening of slides:

A thousand polychromatic erythrocytes per animal
were scored using a special hand counter. The frequency
of micronucieated cells was expressed as percent of
micronucleated cells based on the total polychromatic

erythrocytes percent.

In this study, only polychromatic erythrocytes were
scored according to Brusick (1986). Micronuclei were
identified as dark-blue staining bodies in the cytoplasm
of polychromatic erythrocytes. The data obtained from
this study were analyzed according to Hart and Pederson
(1983).

RESULTS AND DISCUSSIONS

Jojoba effects on food intake and body weight.

_Data in Table (1} show that the mean body weight
of animals was reduced (11.8%) after feeding diet
supplemented with 3% (wt/wt) of DISM while the
percentages of body weight loss were 8.7-11.2% for the
animals ingested orally with 0.1 and 0.2 ml of DJSE,

respectively at the end of experiment. On the other hand,
the animals fed the control diet gained weight
progressively throughout the experiment (9.14%).
Table 1. Mice body weight treated with defatted
jojoba seed meal (DJSM) and defatted jojoba
seed extract (DJSE)

Body weight
Treatment & 64 Change
dose Before After %
treatment treatment

Control 20.8 22.7 +9.14
DJSM; 3% 21.2 18.7 -11.8
DIJSE; 0.2 mi 20.5 18.2 -11.2
DIJSE; 0.1 mi 20.6 18.8 - 8.7

DJSM = defatted jojoba seed meal; DISE = defatted jojoba
seed extract. Means are average of 4 mice.

Effects of jojoba seed oil and olive oil on mice
cholesterol level.

Tables (2) illustrate the level of total cholestero!
{CH); low density lipoprotein {LDL); high density
lipoprotein (HDL) and triglycerides (TG). Its clear that
jojoba seed oil (JO) was found to be very effective in
inducing significant decreases in both LDL and TG as
well as in total cholesterol. On the other hand, it was
found that high density lipoprotein was increased for the
group treated with JO. Despite of decreased of LDL, TG
was increased where olive oil had used compared to the
control group. The highest values of CH and TG were
detected for the control group and the group treated with
olive oil (206.7, 177 and 196.33, 224 mg/dm),
respectively, The lowest level in LDL were recorded for
groups treated with 0.1 ml 0.2 ml of JO and group
treated with 0.05 ml JO + 0.05 m! OO (-82.86, -30.37
and 7.66), respectively. That’s values were related to the
significant increase of HDL, concluded that JO are
effective in reducing blood cholesterol.

1- Cell proliferation:

Data obtained are given in (Table 4). Metaphase
index were 3.1% and 3.4% for the untreated mice
(negative control) and the group treated with 0.2 ml
DJSE/mouse, respectively. While this percentage was
decreased to be 2.03 and 2.4% for the group treated with
0.2 ml and 0.1 m! of JO/mouse, respectively. The
highest increase in metaphase indeces was recorded for
the group treated with 3% DJSM.

Micronucleus test:

Data in Table {4) showed that there were no
significant  differences in the percentage of
micronucleated polychromatic erythrocytes for the
groups treated with DJSM; DJSE or JO compared to the
untreated control.
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Table 2. Total cholesterol (CH); triglycerides (TG); high density lipoprotein (HDL); and low
density lipoprotein (LDL) of mice blood treated with jojoba oil and olive oil

Blood analysis (mg/dm)
Treatment CH TG HDL LDL
Control 206.70 177 103.30 67.93
0.2mlJO 124 120.50 130.27 -30.37
0.1 ml JO 112 107.66 173.33 -82.86
0.2 ml 00 196.33 224 102.66 43.80
0.05m! JC +0.05 ml OO 128 130 94.33 7.66

Data represent an average of 3 replicates. _
Table 3. Metaphase indices in mice bone-marrow after treatment with jojoba seed extracts

Treatment Total counted celis Metaphase celis Metaphase index Change%
Control 2973 92 3.1% -
3% DISM 2287 143 6.3 % +103.2
0.2 ml DJSE 4394 148 34% 9.7
0.2 ml JO 6464 131 2.03 % -34.5
0.1 mlJO 3331 80 24 % -22.6

DIJSM: defatted jojoba seed meal; DJSE: defatted jojoba seed extracts and JO: jojoba oil. Means are average of 2000 cells.

Table 4. Micro-nucleated polychromatic erythrocytes (MNPE) in mice bone-marrow cells
after treatment with jojoba seed extracts, DJSM, DJSE or JO

Treatment No. of MNPE
MNPE %
Control 7 0.35
DISM; 3% 9 0.45
DIJSE; 0.2 ml/mouse 19 0.95
DISE; 0.1 ml/ mouse 12 0.60
JO; 0.2 ml/mouse 21 1.05
JO; 0.1 ml/mouse 11 0.55
JO;0.05 mi+ 00;0.05m! 9 0.45
00; 0.2 ml/mouse 10 0.50

DJSM=defatted jojoba sced meal; DISE= defatted jojoba seced extract, JO= jojoba oil; OC= olive oil. MNPE % = No of
MNPE/total No. of counted cellis (2000 cells).

Table 5. Percentage of mice chromosomal aberration after treatment with jojoba extracts
(200 counted cells)

No, of aberration / 200 cells Total Aberration

Treatment & dose - %

- £

E % § B y £

o g [ 28

A i _E
Control 3 0 0 1 1 5 2.5
0.2ml JO 14 1 3 2 2 22 11
0.1 mlJO 6 1 1 3 2 13 6.5
0.2ml 00 3 2 0 2 0 7 35
0.05 ml JO+0.05 ml QO 4 2 2 i 0 9 4.5
3% DISM 3 1 0 1 2 7 3.5
0.2 ml DISE 7 2. 1 3 0 13 6.5
0.1 ml DJSE 4 3 0 2 ] 10 5

DISM=defaited jojoba seed meal; DISE= defatted jojoba seed extract; JO= jojoba 0il; OO= olive oil. RCR= Robertsonian Centric
Fusion. :



Masrry. A. M. et al., ; Genotoxicity of Jojoba (Simmondsia chinensis) Extracts Employing A Variety of Short-Term ... 21

\

Micronucleus
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Figue 3. Photomicrographs showing a- micronucleus; b- chromosome deletion (D) and
fragment (F); c- polyploidy (PP) and micronucleus; d- Robertsonian Centric Fusion (RCF)
and e- Ring chromossome (R)
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Percentages of micronucleated polychromatic
erythrocytes ranged from 0.35% for the control group to
1.05% for the group treated with 0.2 ml of jojoba
oil/mouse. .
Analysis
behavior:

All types of chromosome aberration were observed

of mice bone-marrow chromosome

and are shown in Figures (4-8) They were stickiness; d-

fragment; deletion; ring chromosome; Robertsonian
Centric fusion; chromatid deletion. Total aberrant
metaphases ranged from 2.5% to 11% for the untreated
control group and that treated with 0.2ml of jojoba
oil/mouse

SUMMARY

Jojoba (Simmondsia chinensis, 2n=52) (Link)-
Schneider is a bushy shrub and evergreen plant, native .

to Northern Mexico and the Southwestern United States
and grown commercially. It has been emerged as a cash
crop in India, Israel and other countries. In Egypt jojoba
is anew exotic plant and considered as one of the most
practical solutions for desert plantation and this because
its ability for tolerance to heat, drought and sait, lesser
possibilities for infection, lesser need for fertilizers, as
well as be consider

The present investigation was planned to detect the
possible  abnormalities of mice bone¢-marrow
chromosome caused by jojoba seed extracts. In addition
the capability of defatted jojoba seed and defatted
jojoba seed extracts in reducing the body weight of
mice. The effect of jojoba seed oil and olive oil upon the
level of total cholestercl as well as triglyceride of biood
mice was tested. In order to achieve such a purpose,
mouse (Mus muscuius) 2n=40 was chosen as a sensitive
monitor for the possible genotoxic effect of jojoba
extracts. The following short term genotoxic bioassays
were selected and used.

I- Estimation of cell proliferation activity.

2- Analysis of micronucleated  polychromatic
erythrocytes in mice.

3- Analysis of chromosomal abnommalities in mice

bone-marrow cells,

The obtained results could be summarized as follows:

a- Defatted of jojoba seed meal (DGSM) supplemented
to feeding diet 3% (w/w) as well as defatted jojoba
seed extracts (DJSE) at the dose level of 0.2 ml and
0.1 ml / mouse were proven to.be significantly
reduced body weight of mice compared to the
negative control group.

b- Jojoba seed oil was effective in reducing both total
cholesterol; LDL and triglycerides with high

increases of HDL in mice blood at a level dose of
0.1 ml and 0.2 ml of JO / mouse.

c-Although the olive oil at a level dose of 0.2 ml/mouse
was proven to be effective in reducing LDL
compared with that of the control group, data
showed high increases in both triglycerides and total
cholesterol as well,

Short-term genotoxic bioassays employed in this work
showed that:

I- There were significant differences in metaphase
indices and cell proliferation in mice bone marrow
animals after treated with DGSM; DJSE and JO

2- Data showed that no significant increases in
micronucleated poltychromatic erythrocytes were
. observed

3- Analysis of chromosomal abnormalities in mice
bone-marrow cells showed that there were different
types of aberrations such as Stickiness; Deletion;
Fragments; Ring Chromosomes and Robertsonian
Centric Fusion but no significant differences
between treatment groups and negative control were
recorded such a result means that jojoba extracts
plays an important role as anti-clastogenic agent.

REFERENCES

Booth. A. N; C. A. Elliger and A, C. WaissJr (1974) isolation
of a toxic factor from jojoba meal. Life Sci. 15:1115-112¢.

Brusick. D (1986) Principles of genetic toxicology.
Plenum Press. N.Y.

Cokelaere, M., J. Buyse, P. Daenens, E. Decuypere, ER.
Kihn, and M. Van Boven. (1993a). Influence of jojoba
meal supplementation on growth and organ function in
rats. ). Agr. Food Chem. 41:1444-1448,

Cokelaecre, M., J. Buyse, P. Daecnens, E. Decuypere, E.R.
Kiihn, and M. Van Boven (1993b). Fertility in rats after
long term jojoba meal supplementations. J. Agr. Food
Chem. 41:1449-1451.

Cokelaere, M., P. Busselen, G. Flo, P. Daenens, E. Decuypere,
E.R. Kiihn, and M. Van Boven. (1995a). Devazepide
reverses the anorexic effect of simmondsin in the rat. J.
Endocrinol, 147:473-477,

Cokelaecre, M., P. Daenens, G. Flo, E.R. Kiilhn, M. Van
Boven, S. Vermaut, J. Buyse, and E. Decuypere. (1995b).
Simmondsin:  physiological effects and  working
mechanism in rats. In: L.H. Princen (ed.), Proc. 9th Int
Conf. on Jojoba and its uses. Sept. 25-30, 1994
Catamarca, in press.

Elliger, C. A; A. C. Waiss Jr and R. E. Lundin, (1973}
Simmondsin, an unusual 2-cyanomethylenecyclohexyl
glucoside from Simmondsia californica. J. Chem. Soc.
Perkin Trans. 19:2209-2212.



Masmry. A. M. ¢t al, : Genotoxicity of Jojoba (Simmondsia chinensis) Extracts Employing A Variety of Short-Term ... 23

Gallapudi. B and O. P. Kamara (1979) Application of simple
Gimsa-staining methed in the micronucleus test. Mutat
Res., 64: 4546,

Hartwell, J. L (1971) Plants used against cancer. A survey
Lloydia. 30-34.

Manos, O. G; Schrynemeeckers R. J; Hogue D. E; Telford 1.
N; Stoewsand, G. S; Beerman, D. H; Babish, J. G; Blue J.
T; Shane, B. S and O. J. Lisk (1986) Toxicologic studies
with lambs fed jojoba meal supplemented rations. J Agric
Food Chern 34: 801-805.

Ngoupayou, J.D.N., P.M. Maiorino, and B.L. Reid. {1982).
Jojoba meal in poultry diets. Poultry Sci. 61:1692-1696.

Pederson. F. 1; A. Snow; G. Ejecta and G. Bothma (2064) Us-
Africa Collaborative rescarch and capacity building on
risk assessment and management of gene flow in sorghum.
International Symposium on the biosafety of genetically
Modified Organisms, France September 26-30,

Schmid. W{1975) The micronucieus test. Mutant. Res., 31.9-
15 .

Sechy, M. A and M. A. Osman (1989) Evaluation of nystain
genotoxicity; 11 bone-marrow chromosome; micronucleus
test; primary spermatocytes and sister chromatide
exchange. Bull alex. Fac. Medicine, XXV, 6: 1631-1636.

Sechy. M. A. and A. Hafez (1992) Genotoxicity of
contraceptives.  1® .. International  conference on
environmental Mutagenesis on human population at risk,
Egypt. Cairo, January,1992:19-24.

Van Boven, M.; 8. Toppet, M. M. Cokelacre, and P. Daenens.
{1994a). Isolation and structural identification of a new
simmondsin ferulate from jojoba meal. J. Agr. Food
Chem. 42:1118-1121

Van Boven, M; P. Daenens, M. M. Cokelaere and G. Janssen.
(1994b). Isolation and structure elucidation of the major
simmondsin analogues in jojoba meal by two dimensional
NMR spectroscopy. J. Agr. Food Chem. 42:2684-2687.



24 . ) ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL.34, No.lJANUARY-MARCH

gt pasdl

Sy g Al Oyl A6 ged b g U g o) Olabiand 431 1 el
ol e s (Smaall ) gl dag ¢ paalh EN W st (s el das Jsle

fh b it o bl 5y

R T I L e R e
0330053 %V Jams, O e it 13 OoLally (DISM)eyH
wopr NPl ok Gpmees el IS
G B e 1 5 v duas Loz sue (DISE)O paalt
Aols pilt Dol e bl B )lis 012l Oy oin

o S5 Spee e o (JOYupr st ) ddes 2T
3 83U pe Dy il I Lisly LDLy (S J g sy
by g by plasan) s Oz cles (3 HDL (S giont
SB e v Juas

Jas, aasad w0 cuy o e e ) e WV
Llis LDL 3 Lads 3 Jb 08 6 [l ¢
o I 3 e Bl bl il OF V1 adaliall 3e 0l
el By SB35 e S

OBl B Gl G peal 1) Tl oY ey~

S b gt

Walald T WY Pl B Jdae 3 B yiae WD) 2 gy @Y
& Jalt & yadyy & Lis DISM,DISEJO o IS

S350 26 pasly SSall Gy By BV 3y g pks =Y
gl By Loy 2y

W Sl gny S g pa g S St Jlomd 2l ¥
A3 pAil p 2l B patt LuS ¢ T Ol elhe g 1S
Dor gl Lgiay Lo gdd 0dy oolabias Aetall W 3
TR Slgegny Sy Rengepny SH LS el
L RE PR R R ATYCCE W N 1o 5 JO LS
gyt UMY B e pedl oy g S f Lelall

3\ s xf (Simmondsia chinensis)ygx B LS
§ By spabl Wpiies WS St Py OF (g gey SN
sl YU A Gy S S 3 Uz Lt
Whl o S5 3 soladl J pamaS Ll By 4SO
bowd g Yo g gdh piai pan 3y JU J3 amy Sl
Ay et e Bl o iy Bl o) el 3,
Ypall o vl agy (3o A pULy B S0y Al
Wlarli} 3y ol oY Lalo) 80} Cands mmy ST
T
JgEJF U SR RETY ol £ 25
Prers S B 3 Y sy WS ad -
L Jaall 015 3 plaall ¢ 18 WA ola poo ga g SO
(DISM) = 28 g7 b gom gt 34 G g o0 JS 555 Y
0}y pais Je (DISE) Gl bin Lalszes SUIS7
RUPR PR I
A (00)0 5 <)y (JOWeypm Pt j o IS w6 -
A Spee SISy S Sy S
Janll 01,5 ebas (3 ol il
Mus ¢ 330 oo Jaslt B plasanl ¢ ol U Gl
ST f e g gay SH a5y sy musculus
VPR NS WIPER IR I Wl SN [ WUUN [V PR P g oo
Al & pad 4ty A oLl Bppast plasaad F o
— ST ay
(Gl 4 3y (i e 5 )
3 pall 31,30 34l U2 Y
Ot s ¢ W WS (3 2 g o g S b gt JE -





