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ABSTRACT

The by-products or residues of agriculture indwestrhave been taken more attention for their vakeiaolurce of
natural antioxidants in recent decades. In this kydhe Taif rose water by-product obtained aftedioydistillation
of Taif rose (Rosa damascena trigintipetala Diegk} investigated for its biological and phytocheahfroperties.
The results showed that the Taif rose water byprodiad free radical scavenging activity toward fcfal 1,1-
diphenyl picrylhydrazyl (DPPH radical with SG= 23.7240.36 tg/ml and also had high antioxidant capacity
(329.53+18.75 mg ascorbic acid equivalent/g dryra&st) and reducing power activity (211.31+2.79 mgrarbic
acid equivalent/g dry extract). Phenolic compouads the major components and the antioxidant progemwere
attributed to them. The direct infusion ESI(-ve)-Bttalyses of Taif rose water by-product showedptiesence of
phenolic compounds belonging to hydrolysable tamaind flavonoids. The acute, sub-chronic and clurémxicity
studies of Taif rose water by-product in mice st that it was safe and not toxic. From this witrks obvious
that the water by-product obtained after hydro-tlaion of Taif rose could be used as a good natumexpensive
source of antioxidant polyphenolics after more phiemical, in vitro and in vivo studies.

Keywords: Industrial Taif Rose water byproduct; AntioxidaRtenolics; sub-chronic and chronic toxicity; ESI(
ve)-MS.

INTRODUCTION

The antioxidative phytochemicals especially phenotbmpounds found in vegetables, fruits and medigiants
have received increasing attention for their paéémole in prevention of many human dise&$e$he human can
use antioxidants, either as dietary, food supplémeas a drug. Recently, the residues or by-prisdeicagriculture
industry take attention from their valuable sourteatural antioxidant?.

By-products, remaining after processing fruits &edetables in the food-processing industry, stitain a huge
amount of phenolic compounds. Some studies hawadyr been done on by-products of berry skins, aiié
wastes, citrus, tomatoes, artichoke, grape, cauldt, carrot, celery and onion which could be ptétisources of
antioxidant§™.

Roses are the important ornamental plants and beee referred to as the queen of flowers. Diffepotucts of
roses have long been used in perfumes, cosmeimds fand for medicinal purposes. The physiolodizattions of
roses may be partly attributed to their abundarigienolic§®.
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Taif rose Rosa damascena trigintipetalzieck); a sort of Damask rosR@sa damascengy considered one of the
most important economic products of Taif. The eBaknil of Taif rose has an excellent reputatianaaperfume
which obtained by a hydro - distillation method.eBv year during the harvest season of Taif roser¢M&april),
and after production of essential oil, there isugehamount of water rose by-product found in didtdn bottle
which after that through away. In this work, these water by-product was studied for its biologiead
phytochemical properties. The biological investigiatincludesin vitro antioxidant activity followed by studying
the safety and the side effects of by-product ipegimental animals (mice) by using large dosesflamg time and
the effect of dose accumulation on physiologicall &stopathological parameters. Phytochemical itgaton
including estimation of total phenolic, flavonoishda flavonol compounds followed by direct infusiofsIEMS
analysis.

MATERIALSAND METHODS

2.1. Chemicals
All solvents, standards and reagents were of higdlity. Solvents for HPLC analysis were HPLC grddem
Sigma-Aldrich Chemicals. Deionized water was pregawith a Milli-Q system (Millipore, Bedford, MA).

2.2. Preparation of Taif rose water by-product extract

During the harvest season of Taif rose (March-Af013), and after production of essential oil @mifTrose oil
factories in Taif, there are a huge amount of wadse by-product found in distillation bottle. Filieers of water
by-product were filtered using filter paper Whatnida. 1, centrifuged followed by evaporation undeducing
pressure by rotary evaporator. The dried extraciwh colour) weighted and stored in glass browrtl®aintil
chemical and biological investigations.

2.3. Biological investigation

2.3.1. Antioxidant activity

Three different chemical methods were used for eéheluation of the antioxidant activity of Taif roseater
byproduct; 1,1-diphenyl picrylhydrazyl scavengingtidty, phosphomolybdenum method and reducing powe
assay. These assays were performed as describoidel:Hameed et al.["

Scavenging ability towards 1,1-diphenyl picrylhydrazyl (DPPH)" radical

Two ml of different concentrations of sample wasledito 2 ml solution of 0.1 mM DPPH. An equal antooi
methanol and DPPH served as control. After 20 rhinaubation at 37C in the dark, the absorbance was recorded
at 517 nm. The experiment was performed in tripisa The DPPH radical scavenging activity was utated
according to the following equation:

% DPPH radical scavenging activity = 1AqlmpdAcontro]l X 100, WhereAsampe and Aconirol are absorbance of the
sample and control. The §concentration of sample required to scavenge 60®WPPH radicals) values were
also determined.

Determination of the total antioxidant capacity by phosphormolybdenum method.

Three hundred puml of sample solution and ascortid @00 pg/ml) were combined with 3 ml of reagéht M
sulfuric acid, 28 mM sodium phosphate and 4 mM amiomo molybdate). A typical blank solution contaigi@ ml

of reagent solution and an appropriate volume efsime solvent was used for the sample. All tulere wapped
and incubated in a boiling-water bath at®@5for 90 min. All samples were cooled to room terapare and the
absorbance of the solution of each sample was medsat 695 nm against the blank using a UV/Vis
spectrophotometer. The experiment was performettipficates. The antioxidant activity was expressedthe
number of equivalents of ascorbic acid.

Reducing power assay

Two ml of each sample and ascorbic acid in metha¢®i)0 pg/ml) were mixed with 2 ml of sodium phoafgh
buffer (0.2 M, pH 6.6) and 2 ml of 1%3Re(CN) were incubated at 5%C for 20 min. After adding 2 ml of
trichloroacetic acid, the mixture was centrifugé@@00 rpm for 10 min. The supernatant solutiom{Rwas taken
out and immediately mixed with 2 ml of methanol @ ml of 0.1 % ferric chloride. After incubatidor 10 min,
the absorbance against the blank was determin€@Gahm. Triplicates were made for each tested Eaiepd
ascorbic acid. The increase in absorbance of ¢aetion mixture indicates an increased reductiowgpo The
reducing power activity was expressed as the nuwibequivalents of ascorbic acid.
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2.3.2.Toxicological studies:

In this part, the safety and the side effects df ficse water by-product in experimental animalsevstudied. The
study including acute, sub-chronic and chronicdibxiinvestigations by using large doses for a ldinge and the
effect of dose accumulation on physiological argldpathological parameters.

2.3.2.1. Animals:
Laboratory outbred Swiss albino mice (CD-1), wemghi2Gt2 g were used; they were obtained from the
Schistosome Biology Supply Center (SBPC), Theoditral®z Research Institute (TBRI) Giza, Egypt.

2.3.2.2. Acute toxicity (L Dsg):

A group of adult normal Swiss albino mice (42 miggs used to study the acute toxicity of Taif rasder by-
product extract. Mice were subdivided into sevehgsoups, each group contain six mice. All subgrowgse
treated orally with rising doses of 500, 1000, 208@00, 4000, 5000 and 6000 mg/kg of Taif rose mayeproduct
extract. Mortality rates were recorded 24 hrs pgosatment. The LE) (The lethal dose that killed 50 % of the
animals) was determined using computerized prodf@S" (Pharmacologic calculation system) by plagttthe
number of mice mortality (versus living mice) agdidifferent dosetaken

2.3.2.3. Sub-chronic toxicity:

A group of adult normal Swiss albino mice (25 miags used to study the sub-chronic toxicity of wateproduct
extract of Taif rose. Mice were subdivided into taabgroups, normal group contain 10 mice and tdegteup
contain 15 mice. Five % of L9 of water by-product extract of Taif rose were udady for 28 days. Animals body
weight were recorded before and every week durimig ddministration and at the end of durations. tliy rates
were recorded during the durations. Animals sa&@i24 hrs after the end of treatment, vital orgeeie weighted,
histopathological changes were examined, liverladidey functions were also tested.

2.3.2.3. Chronic toxicity:

A group of adult normal Swiss albino mice (50 mie&ys used to study the chronic toxicity of waterpbgduct
extract of Taif rose. Mice were subdivided into teubgroups, each group contain 25 mice. Five %0af bf water
by-product extract of Taif rose was used at theirvegg of experiment for two days and at third dag dose
increased with 5% of L, this was done for three months. Mortality rateerevrecorded during the durations.
Every month, a group of mice was sacrificed, tbtadly weight and vital organs were weighted, histioplagical
changes were examined, liver and kidney functioesevalso examined.

2.3.2.4. Parameters of assessment:

a)-Biochemical parameters

I-Liver function tests: alanine aminotransferas& T} aspartate aminotransferase (AST), and alkgimesphatase
(ALP) were assayed spectrophotometrically using abmmercially available kits according to the methmf
Reitman and Franke’®: Kind and King!®.

[I-Kidney function tests: blood urea and creatinimere assayed spectrophotometrically using the cenciaily
available kits according to the methodHbdnry!™”.

b) - Histopathological studies

Specimens from the liver, kidneys, heart, lungsestine and spleen were collected and fixed in Xafféered
neutral formalin solution, dehydrated in gradudlagiol (70-100%), cleared in xylene, and embeddepaiaffin.
Five-micron thick paraffin sections were prepared then routinely stained with hematoxylin and rd$lE) dyes
and Masson'’s trichrome stain for collagen filberand then examined microscopically.

2.4. Phytochemical analysis

2.4.1.Estimation of the total phenolic, flavonoid and flavonol contents

The total phenolic, flavonoid and flavonol contenfsTaif rose water byproduct were measured acogrtth the
methods described Bybdel-Hameed!*?.

The total phenolic content of plant extracts watideined using Folin-Ciocalteu's reagent (FCR). ¢ited ul of
sample solution (100 pg/ml) and also 100 ul ofigatid (100 pg/ml) were mixed with 500 pl of theRFE and 1.5
ml of 20% sodium carbonate. The mixture was shakeroughly and made up to 10 ml using distilledeva®he
mixture was allowed to stand for 2 h. Then the dtesoce at 765 nm was determined against a blanlkcdmgained
all reagents without the sample or the gallic amidhe same conditions. All determinations wereiedrout in
triplicates. The total phenolic content was expedsss the number of equivalents of gallic acid (FAE
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The flavonoids content was determined by aluminicinoride method using rutin as a reference compound
Hundred pl of sample solution (1 mg/ml) was mixeithvit00 pl of 2% aluminum trichloride in ethanoldaa drop

of acetic acid followed by dilution with ethanol Soml. The absorption at 415 nm was read after #0 Blank was
prepared from all reagents without the samples. dbsorption of the standard rutin solution (100npy/in
methanol was measured under the same conditiohdefdrminations were carried out in triplicateeeTamount of
flavonoids in Taif rose water byproduct in rutinudcplents (RE) was calculated by the following faten

X=(A-my)/(A,-m).

Where X is the flavonoid content, mg/mg plant ectiia RE, A is the absorption of the plant extraalution, A is
the absorption of the standard rutin solution, ihésweight of plant extract (mg) and imthe weight of rutin in the
solution (mg).

The content of flavonols was determined by usingrgetin as a reference compound. One ml of sangiléian (1
mg/ml) was mixed with 1 ml aluminium trichloride Q2mg/ ml) and 3 ml sodium acetate (50 mg/ ml). The
absorbance at 440 nm was read after 2.5 h. Therplmso of the standard quercetin solution (0.5 my/m
methanol was measured under the same conditiohdefdrminations were carried out in triplicateeeTamount of
flavonols in plant extracts in quercetin equivatef@E) was calculated by the same formula usehwofioids:

X=(A-my)/( A, -m).

2.4.2.ESI(-ve)-M S direct infusion

The direct infusion method was performed to gelt $uan for the sample using electrospray-negatiedermass
spectrometry [ESI(-ve)-MS] (Waters 3100) at constapillary voltage (3 kV) and three different coradtage (30,

70 and ramp gradient 20-70 V), different. The wtiehl conditions for injection include the injemti of sample (5
mg/ml) directly to the ion source by means of arge pump at a flow rate (20 pl/min) for 10 min.addition to

the previous parameters for capillary and coneagealt the analytical conditions for mass spectrapheter were;
cone gas flow (50 L/h), desolvation gas flow (60@)l.source temperature (180), and desolvation temperature
(350 °C). Mass spectra were scanned in the ESI negatodernn the range between m/z 50-1000. Maslynx 4.1
software was used for data analysis.

2.5. Statistical Analysis
Data in the tables are presented as mean (SEM 88§i8% software version 13.0 (SPSS Inc., ChicagoQhe-way
ANOVA test followed by unpaired Student's t-test.

RESULTSAND DISCUSSION

3.1. Antioxidant activity

In spite of the strong radical scavenging actidfysynthetic antioxidants, they usually have siffects, thus the
interest in finding natural antioxidants withoutdesirable side effects has been increased grédtiyrhe plant
phenolics characterized by its redox propertiesctwhillow them to act as hydrogen donators, metalatimg
properties; hydrogen donators and singlet oxygesncierS>*4. Many studies have revealed that the byproducts
produced after processing vegetables and fruitdood industry still contain a huge amount of phénol
compound$.

The Taif rose water by-product produced after hydistillation of Taif rose was estimated for itstiaridant
properties using three rapid and stable methodst-diphenyl picrylhydrazyl scavenging activity,
phosphomolybdenum method and reducing power agctiViese methods may serve as a significant inolietits
potent antioxidant activity. The Taif rose byprotlweater extract exerted radical scavenging activdaward
artificial radical DPPHwith SGy= 23.72+0.36ug/ml and equivalent to 245.85+3.77 mg ascorbic asiplivalent/g
extract. The total antioxidant capacity monitorgdiee phosphomolybdenum method showed value = 328&75
expressed by mg ascorbic acid equivalent/g dryaektiThe by-product extract showed high reducingeycactivity
with value 211.31+2.79 expressed by mg ascorbid aequivalent/g dry extract. The above results eragged the
authors to complete study on experimental aninBdfore complete the work on animals it must be istlidts
safety and possible side effects.

3.2. Toxicological studies

3.2.1. Acutetoxicity

No death adult Swiss albino mice (0 % mortalityyevebserved 24 hrs. post treatment with rising slagewvater
by-product extract of Taif rose starting from 50@/ky up to 6000 mg/kg body weight orally. The 4,1>6000
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mg/kg. The results of acute toxicity study revealed that tDsq was > 6000 mg/kg this indicate that the extract is
safe in Swiss albino mice at this dose.

3.2.2. Sub-chronic and chronic toxicity

In Sub-chronic toxicity, there were no significafitanges in body weights and organ weights of mieatéd with
water by-product extract of Taif rose group (af@& days) from the normal animal group. Concernimngrland
kidney functiontests, results showed no significant differencesewecorded of water by-product extract group
compared to normal animal group (Tables 1- 3). [&iMyi no mortality was observed during sub-chrotuikicity
period.In Chronic toxicity the percentage mortality of water by-product et Taif rosewere 8 % compared to
8 % (two mice in each group out of 25 mia) 1™ month,wherethe percentage mortalitwas 12.5% (two mice out
of 16 mice) compared to 6.25% (one mouse out ofmi®) atthe 2 month. The % month showed no mortality
(Table 4). No significant differences were recoritetbtal body weight and vital organs weight ofteraby-product
extract during three months compared to the noemathal group during this period (Tables 5- 6). Li¢aLT, AST
and ALP) and kidney (blood urea and creatininefiom tests of water by-product extract animal gralid not
show any significant differences in the level adsh enzymes when comparedtomal animal group (Table 7).

Table-1: Total body weight of water by-product extract of Taif rose (Sub-chronic toxicity)

Total body weight(gram)
Animal groups Start 1 week 2" week 3 week 4™ week
Normal 22.84+0.87| 22.75+0.89 24.84+0.98 24.35+0/89 23.5983(
N=10
Water by-product ext. | 22.71+0.55| 23.05+0.61 24.57+0.10 23.98+0[79 23.92k(
N=15

N=number of animals in each group

Table-2: Vital organsweight of of water by-product extract of Taif rose during 28 days (Sub- chronic toxicity)

Vital organsweight(gram
Animal groups Liver Lung Heart Spleen Kidneys | Intestine
Normal 1.00+0.04| 0.16+0.01 0.12+0.01 0.10+0.p1 0.28+0{020740.06
N=10
Water by-product ext. | 1.08+0.06| 0.14+0.01 0.12+0.01 0.09+0.p1 0.28+0/011140.06
N=15

N=number of animals in each group

Table-3: Liver and kidney function tests of water by-product extract of Taif rose during 28 days (Sub chronic toxicity)

Liver and kidney function tests
Animal groups ALT AST ALP Urea Creatinine
U/L U/L 1U/L mg/dL mg/dL
Nor mal 27.50+£2.19| 123.80+7.94 57.80+6.60 37.82+2/82 1.91010)
N=10
Water by-product ext. | 26.86+1.73| 126.07+7.8 64.81+1.99 34.87+1/56  2.0BO)
N=15

N=number of animals in each group

Table-4 : Percentage mortality of water by-product extract of Taif rose during three months

Per centage mortality
Animal groups 1 month | 2™ month | 3'¥ month
Normal 2/25 1/16 0/8
(8.0%) (6.25%) (0%)
Water by-product ext. 2/25 2/16 o7
(8.0%) | (12.5%) (0%)

Table-5: Total body weight of water byproduct extract of Taif rose during three months

Total body weight (gram)
Animal groups Start 1 month | 2%month | 39 month
Normal 21.69+0.85| 23.29+0.91| 26.30+£0.99| 29.61+0.72
N=25 N=23 N=15 N=8
Water by-product ext. | 22.61+0.71| 23.78+0.73| 26.27+1.04| 30.84+0.93
N=25 N=23 N=14 N=7

N=number of animals in each group
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Table-6 : Total body weight and vital organsweight of water by-product extract of Taif rose during three months (chronic toxicity)

Total body weight and vital organsweight (gram)
Animal groups Total body
Times weight Liver Lungs Heart Spleen Kidneys | Intestine
Normal 21.98+0.75| 1.00+0.071 0.20+0.01 0.13+0.p1 0.11+0.0226+0.03| 1.61+0.15
N=7
1" month | Water by-product ext. | 21.20+1.10| 1.07+0.11 0.17#0.02 0.10x0.p1 0.07+0[00.25+0.02| 1.98+0.23
N=7
Normal 24.77x1.77| 1.16+0.09 0.19+0.01 0.17+0.p2 0.09+0.00.34+0.03| 1.46+0.1Q
N=7
2" month | Water by-product ext. 1.39+0.07| 0.18+0.0] 0.14+0.01 0.10+0.p1 0.32+0[0208£0.06
N=7 24.07+1.03
Normal 29.61+0.72| 1.54+0.06| 0.23+0.0] 0.18+0.01 0.13+0.p1 0.46+0,025140.03
N=8
3“month | Water by-product ext. | 30.84+0.93| 1.61+0.09| 0.28+0.04 0.16+0.01 0.12+0.p1 0.41+0[029140.18
N=7

N=number of animals in each group

Various parameters were thoroughly studied in tite-chronic and chronic toxicity study. The body gigs and
vital organ weights were found to be unaltered mythe duration of sub-chronic (28 days) and clrdttiree
months) treatment period when compared to the nicanmienal group during this period. No mortality watsserved
during sub-chronic toxicity period. In chronic toity period the mortality was similar to normal @l group in the
1%'and & month, while in the ¥ month the mortality was increased from 6.25% t%2(one mouse to two mice).
These results indicate no toxic effect of the wateproduct extract of Taif rose during sub-chraotuigicity period
with minimal percentage mortality during“2month of the chronic toxicity period due to no mhes in such
parameters, which are often the first signs ofcioyd.

Potential adverse effects of herbal drugs haveivedantense attention in recent years. Althougigdrand toxins
can affect most body organs, liver and kidney drgreatest importance in this regafd”. The serum biochemical
parameters were studied to evaluate the possilglatibns in hepatic and renal functions influenbgdhe extracts.
Serum levels of ALT, AST and ALP are among the nsighificant laboratory markers of liver tissue dayg’. In
this study, serum biochemical parameters relateldefmtic function (ALT, AST& ALP) exhibited no sidicant
alterations and remained within the normal rangendusub-chronic and chronic toxicity period. Thds®lings
suggest thaRosa damascena trigintipetalgieck infusion may be easily tolerated by hepatesytt is well known
that almost all drugs, chemicals and xenobiotiesadiminated through renal excretion hence it veasél necessary
to estimate the effects of the extracts on kidnagfions™”.

In this study, serum biochemical parameters relaikidney functions (blood urea and creatininendnstrated no
significant differences with respect to normal groanimals during sub-chronic and chronic toxicitgripd.
Therefore, it can be inferred that the water bydpiai extract did not affect the normal hepatic egmhl functions
during the period of sub-chronic (28 days) and olr¢three months) toxicity study.

3.2.4. Pathological findings

3.2.4.1. Normal control (sub-chronic and chronic toxicity):

The examined organs (Liver, intestine, heart, lurkigneys and spleen) were normal. The liver showerdnal
hepatocyte and sinusoidal architectures, blueedaiuclei of varied shapes and numbers (one ortgorsetwo for
each cell) and portal areas. Branches of portal, veipatic artery and bile duct were visualizethese portal areas.
The kidneys showed normal glomerular tufts and Irertaules. These tubules were varied from the pnaxi distal
and collecting tubules that mostly lined with cudai epithelium. The heart showed normal pericardium
myocardium and endocardium. The coronary bloodelesand the myocytes of the myocardium were in abrm
pattern. The lungs revealed normal bronchi, brasiekiand alveolar spaces. The interlobular andalveolar septa
were thin and in normal pattern. The intestine ads intact mucosa that lined with columnar epitmeland few
scattered goblet cells, submucosa and lamina @ophe spleen showed normal lymphoid aggregatighenwhite
pulp and sinusoids in the red pulp besides norplahgc capsule and trabeculae.

3.2.4.2. Sub-chronic toxicity:

The examined organs of water by-product extract af rose, were normal. The liver showed a nornepdiic
architecture and central vein. The kidneys revealedmal glomerular and tubular structure. The hshdwed
normal cardiac myocytes. The lungs showed norm@idirioles and alveoli. The spleen and intestineevaermal.
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Figure-1: ESI-(-ve)-M Sfull scanned spectrum from direct infusion of Taif roseindustrial water by-product

3.2.4.3. Chronic toxicity:

i- 1% month

The lesions of the water byproduct extract wereoatnsimilar to those described with the sub-chrooigcity. The
liver showed mild hydropic degeneration. The kidhegvealed normal glomerular and tubular structlihe heart
showed slight congestion in coronary blood vessith \nild perivascular edema. The lungs revealedmabr
bronchioles and alveoli. The spleen and intestiseevmormal.

ii- 2" month
The liver of water byproduct showed mild hydropegdneration and slight congestion of the hepatiodbessels.
The kidneys revealed mild vacuolations and hydrajfggeneration in the tubular epithelia and norntaingruli.
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The heart showed granular eosinophilic sarcoplaadh dightly congested coronary blood vessels. Turegd
revealed peribronchiolar aggregations of roundsogith thickening the adjacent interalveolar septee spleen and
intestine were normal.

iii- 3" month

The lesions in water byproduct for three monthsewsimilar to those described with two months. Whére liver
revealed periportal hydropic degeneration and cstiegeblood vessels. The kidneys showed mild vatiook in
the renal tubular epithelium. The heart revealechlfchyaline degeneration in the cardiac musclerdib&he
intestine showed an increase in the numbers oegaklls and slight activation of Paneth cells. $hkeen revealed
sub capsular edema and normal white pulp. The lumge normal.

3.4. Phytochemical analysis

3.4.1. Total phenalic, flavonoid and flavonol contents

The biological properties of roses were found littied to its major contents of phenolic compotirtds The total
phenolic, flavonoid and flavonol components of Traife water byproduct extract were estimated ugiag-olin-
Ciocalteus assay for total phenolics, aluminum iitiomethod for total flavonoids and aluminium cide/sodium
acetate for total flavonols. The Taif rose watepiogluct extract showed to have total phenolic austexpressed
by mg gallic acid equivalent/g extract equal 48 R2¥ whereas the total flavonoids and flavonolsewieund equal
to 16.68+0.73 expressed by mg rutin equivalentigaek and 8.47+0.44 expressed by mg quercetin atgriv/ g
extract. The result of total phenolics was simitapur previous study on 80% methanol extract dof fiese but the
total flavonoids and flavonols here were loW&rThis differencemay be attributed to that the extraction by water
(highly polar extraction solvent) during the hydtistillation of rose increase the extraction ofrias which
considered the highly polar phenolic compounds.

3.4.2. ESI(-ve)-MS analysis

The full scanned mass spectrum (m/z 50-1000) of ibse water byproduct obtained by direct infusioto the
negative ion mode ESI-MS at different cone voltages shown in Fig. 1. It is obvious that the speutat cone
voltage 70 V was suitable for ionization and fragtagion of the different compounds in the sampkhenthan
using the other two-cone voltage (fixed 30 and rarguient 20-70 V). Two obvious peaks appeared/at168.9
and 191 that were previously detected and idedtifieour previous work in 80% methanol extractresh Taif rose
and other reports in some Rosa species as galticamt! quinic acid®*?. The ESI(-ve)-MS full scanned mass
spectrum represented many peaks at m/z: 13268)9,1191.01, 285.04, 301.00, 313.09, 331.07, 36%135.16,
447.07, 463, 483.10, 555.24, 593.23, 599.12, 608, 635.22, 787.25, 935.35, 977.33. The previoakpenay be
attributed to gallic acid, quinic acid, flavonoidropounds, and hydrolysable tanffd??. Now the Taif rose
water byproduct was subjected to LC-MS analysisdsatdiled identification for individual compounds.

Table-7: Liver and kidney function tests of water by-product extract of Taif rose during three months (chronic toxicity)

Liver and kidney function tests
Times Animal groups ALT AST ALP Urea Creatinine
U/L U/L 1U/L mg/dL mg/dL
Normal 20.57+0.75| 37.86+0.83 76.30+5.23 58.58+2|77 1.2630
1% month N=7
Water by-product ext. | 22.40£2.02| 39.40+1.03 79.66+9.243 52.80+4)03  1.0B20
N=7
Normal 38.67+0.62| 120.71+7.19 101.91+10.T8 41.09+2|05 HTB
2" month N=7
Water by-product ext. | 39.86+1.08| 115.00+7.5 99.15+12.44  46.68+3|39 109K
N=7
Normal 43.29+8.70| 134.83#6.09 101.17+16.82 59.90+4/40 82
3" month N=8
Water by-product ext. | 53.33+3.56| 141.29+5.74 111.64+14.22 53.78+2(24 1B
N=7

N=number of animals in each group
CONCLUSION

The results of this study provide evidence that Thd rose water by-product obtained after hydrstilation of
Taif rose showed antioxidant activity. Phenolic pmunds are the major components of Taif rose wWatgroduct
and the antioxidant properties were attributechtnt. Taif rose water by-product extract exhibitededlent safety
profile in acute, sub-chronic and chronic toxigtydies in adult male Swiss albino mice. Furtheempathological
examinations of the internal organs revealed nbglagical abnormality. The present study estabtishe reliable
safety profile of water by-product extracts in ddukle Swiss albino mice offering no obvious taiciThe Taif
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rose water by-product obtained after hydro-digtdla of Taif rose could be used as a good inexpensburce of
antioxidant polyphenolics after more phytochemigalitro andin vivo studies.
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