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Abstract: The phenolic compounds located in leaves and stitEyrian sumac plant had determined. Samples
were purified from fats and chlorophyll by petrateether, and then the phenolic compounds werectgtidoy
methanol 70% then by ethyl acetate. Several metlddguantitative and qualitative have been used to
determine extracted phenolic compounds such as-Emicalteau and HPLC method; which showed that the
phenolic compounds contain mainly Gallic acid, laniacid, 4- hydroxyl benzoic acid, synergic acahd
caffeic acid. The results indicated that the am®wofphenolic compounds were higher in leaves coetpaith
sticks, and the amount of caffeic acid was lowantthe rest of phenolic compounds in leaves, whieas
absent in sticks.

The spectrophotometric method has been used ierelift pH to detect the anthocyanin compounds, tanes
found that the quantity of it was higher in leagcespared with sticks.
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1. Introduction

Sumac Rhus coriaria L.), belonging to Anacardiaceae family, is a smedle or shrub. It's widely
distributed in Al-galamoone mountains, Syrian ceasid Swedaa conservatism in Syria. The leavekssti
and seeds, of sumac contains large amounts ofaes@mponents with biological activities, and thesn
important of these components are the phenolic comgs, their amount ranges vary between 25-33%eof t
weight of the dried plafht, which makes this plants have industrial and tiatral importance, in addition to its
antibacterial properties, and the other medicisalsusuch as antipyretic propértjhe use of fruits and powder
seeds of sumac was due to their rich content ééreifit organic acids’Mavlyanov, S.M. et al reported that
sumac's fruits contain flavonols, phenolic acidgdrblysable tannins, anthocyanin and organic acidso
pointed out that the fruits of sumac contain malitric and tartaric acids.

Syrian sumac is famously used in the Mediterranegion and Middle East as a spice, sauce and
drink®. The fruits have been reported to possess antiimrand antioxidant activitiés' in addition, They are
also used as remedy for reducing fever, diarrheamaltitis and stomach disedses

Much more are the studies on the antioxidant effésumac and its derivatives, such as the exfract
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leaves and sticks of sumac have been used in metnuhg process due to their high levels of
phenolic compounds which consist of free phenatimgounds such as gallic acid, synergic acid, varaltid,
and anthocyanins, while it contains tanninc phenptlymers (gallotannins) resulting from condengadic
acid and other phenolic acids with suger ring ia fbrm B-pento galloyl-D glucose, which has large tanning
capacity to animal leather. Which it was up tortiddle of the last century one of the biggest itdaissources
in Syria due to their ability to form insoluble cphaxes between tannins and animal leathers colt&der

The research which was published*ig his study on Turkish sumac, and the resear¢besd in her
work on two types of Syrian and Chinese sumac axplat there are quantities and qualitative diferes in
the ionic contents between these types which midleportant to expandhe study of their different types to
determine their extract chemical composition. Tlestbconditions for extraction phenolic compoundsrir
sumac plant was by using polar solvents espedallyeous solution of methanol in the concentratetméen
(50-75%) and in extraction time about (1-4 hours) & the temperature of %D.

The growth of sumac in the mountains of Al-Qalamon&arge quantities, made it an important topic
of study to identify the ability of use differenaps in different applications and in daily life ¢me level of
nutrition.

The aim of this study was to quantify and identifg types of phenolic acids resulting from hydrays
of phenolic compounds in leaves and sticks of thmas plant, and determine the most appropriateesblfor
extraction and purification of these compoundsdoieve: a. the most suitable method of extractoruse of
spectrophotomrtric and chemical methods to cakibthe extracted compounds. c. use the chromatagraph
method to determine the extracted compounds.

2. Methods
2.1. Sampling

The leaves and sticks of sumac plant were collefitmn the Halpon area of Qalamoon mountains
during September and August. Sample has been idriesbm temperature then with air flow away fromedi
light.

2.2. Materials

The gallic acid, vanillic acid, 4- hydroxybenzoicid synergic acid, caffeic acid were obtained from
(Merk & Co. Merk Produ), the Folin-ciocalteau olotd from (BDH company), distilled water prepared by
laboratory distillation device, all other chemicaled were obtained from analytical grand (BHD comypa

2.3. Apparatus

Spectrophotometer UV-VIS (Thuramed T60 style, GenyaHPLC jasco Japanese style of 1998,
equipped with C18 column with UV-VIS Detector aD2&m.

2.4. Extraction phenolic compounds:

In two compared samples of leaves and sticks ofsystant, several extraction steps by non-polar the
polar solvents was used to extract phenolic comgeaccording to method proposed by researtiers

Stage one: petroleum ether have been used to efitac compounds from studied samples without
prejudicing the phenolic compounds. (10) g of estcidied sample have been taken and dried in aiy &wm
direct light before milling to fine powder. Thenanconical flask we had added to it (100)ml of pletnm ether,
and put on an electromagnet blend for 24 hourer §ftration the precipitate was treated with avremount of
petroleum ether, and the process was repeated theticolor of ether solution remained unchangece Th
resulted precipitate was dried by air to proceeithénextraction process.

Second stage: to (3)g of each dried precipitateptssna (50)ml of methanol 70% was added and
incubated in 4%C, and then blended for (30)minutes on a magnésieder. After filtration the extraction was
(3) times repeated. Then the extraction mixturesewmllected, and the solvent was evaporated bgryot
evaporator in 4. The presented solid extract contained waterbfmleompounds according *tp the
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precipitate continent was solved by 75 ml distilledter, then an equal amount of ethyl acetate wdsdito
extract the phenolic compounds by using separditonyel, the process was repeated three times.

The resulted ethyl acetate layer was collectedesagborated to obtain phenolic compounds, where a
yellow precipitate was produced.

2.5. Total phenolic compounds

To calibrate phenolic compounds theethod was used, which must start with hydrolytredphenolic
compounds in the studied extract. (150) ml of medh&®0% was added to (5)g of dried extract, and the
hydrolysis process was done by using aqueous splofi HCI 1.2 mol/litter at 80C on a water bath for (60)
min using reflected evaporator. The solution waglaxh and filtered, then the methanol evaporatedobgry
evaporator while the aqueous phase remained, asdraated by ethyl acetate in separatory funneixtoact
the hydrolysis resulting compounds, then ethyl @teetwas evaporated and a yellowish precipitate was
produced.

The total phenolic compounds was calibrated byrFadiagent according fomethod 1999, which
depend on the blue complex presented between pbecminpounds and Folin reagent, which quantity
measured by spectrophotometer at 750 nm accordinbet following steps: 1- addition of 2.5 ml of kol
reagent to 0.5 ml of studied sample (solved wittthaeol), 2- addition of (5)ml of sodium carbona2€%o), to
react with bleedof Folin reagent, 3- the absorption measures &@min at 20C on spectrophotometer,
compared to blank of distilled water.

To draw calibration curve, a standard solution afliG acid (1000 mg/L) was prepared, then a sefial
standards was prepared according to concentraf&i400-150-200) mg/l by using methanol 50% sotutio
Then these solutions were calibrated by Folin reg@and blank of distilled water.

Table (1) illustrate absorbance of standard sedhltions of Gallic acid, and the Figure (1) showresl
calibration curve of Gallic acid's standard udtugin-Ciocalteu method.

Table (1) : Standard Series for Gallic acid

Conc. Gallic acid mg/l 50 100 150 200
Absorbance 0.145 0.275 0.413 0.557

0.6
0.5
0.4
0.3
0.2
0.1

Absorbance

250 200 150 100 50 0

Conc. Gallic acid mg/I|

Figure (1): The calibration curve of Gallic acid's standard

Equation (1) used to calculate the concentratioph@inolic compounds. (equaling to mg of standard
Gallic acid/ g) in the study plant.

Cxv .
V= - x10 .
W equation (1)

Where C: is the concentration of phenolic compotundke taken sample for analysis (mg).
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V: the volume of total extract (ml).
W: weight of plant sample taken for study (g).

2.6. Total content of anthocyanins

Total anthocyanins were estimated by a pH difféséntnethod [19] using spectrophotometer.
Absorbance was measured at 510 nm and 700 nm farbuwt pH =1 and pH = 4.5 using a molar extinction
coefficient of 29.600. Results were expressed asyagidin-3-glucoside equivalent per g dry extregtiation

(2).
A=(A .~ ATO'])pH:_l — (A~ A?Oﬂ)-pH.: 45 _
equation (2)
Where Ao extract absorbance inf510 nm) in acidic media shown in equation (2).
Where A extract absorbance in£700 nm) in acidic media shown in equation (2).

To calculated the actual quantity of anthocyanin(ag cynidin 3-glycoside/1g dried extract) the
Equation (3) was used, which bind between A vaheémolecular factor of anthocyanin

Total anthocyanin Conc. = A x 29.600 equafi®)

2.7. HPLC methods

Samples were analyzed using HPLC system equippdd W detectors at 280 nm. Samples were
separated on a reverse-phase C18 (NUCLEODGR Pyramid, 5um, 250 x 4 mm ID) column using 0,25
ml/min flow rate. Solvent A, 0.5% formic acid in tea; and solvent B, 0.5% formic acid in methanotevesed
as the mobile phase for the analysis of phenolidsadinear gradients from 15% to 30% B in 15 ninom
30% to 50% B in 5 min and hold at 50% B for 5 mim ancrease from 50% to 80% B in 5 min, and fror#%80
to 90% B in 5 min were applied, followed by a retto the initial conditions in 5 min and re-equiliion of
the column, the method time was (29) min.

The concentration of phenolic compounds was medstwenparing with phenolic acid's standards in
concentration 1 mg/ml with methanol 50%.

3. Results and discussion
3.1. Folin method

The total phenolic compounds in the leaves andksstid sumac plant were determined using Folin
reagent, and the table (2,3) illustrate the resultsonsecutive time periods, that's befor exposyrit do
hydrolysis and after hydrolysis by HCI 1.2 mol/L:

Table (2): The quantity of phenolic compounds in plant's leaves

Conc. Phenolic compounds in sumac's leaves(mg/l)

Harvest time

Before hydrolysis After hydrolysis
August 181.25+1.15 193.15+1.20
September 171.18+1.12 184.35+1.17

Table (3): The quantity of phenolic compounds in plant's sticks

Conc. Phenolic compounds in sumac's sticks (mg/l)

Harvest time

Before hydrolysis After hydrolysis
August 109.25+1.16 111.18 +1.08
September 101.81+1.19 107.17 £ 1.05

With regard to the changes in the amounts of tpeemolic compounds during the growth period, the
tables above demonstrated the amounts of themdenreased in all of the leaves and sticks in tteegariod
of growth during the month of September then it wahe month of August.
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3.2. HPLC method in detecting phenolic compounds

The standard's mixture of phenolic acids was s¢gdravith HPLC and the retention time was
determined for each phenolic acids table (4), &®dfigure (2) showed the chromatogram of the stalsla
mixture.
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Figure (2): Chromatogram for standard mixture of phenolic acids

Table (4): The retention time of phenolic acid's stndards

Retention time Phenolic acids
4.017 Vanillic acid
4,933 Gallic acid
15.367 Caffeic acid
20.183 4-hydroxy benzoic acid
20.75 Synergic acid

The concentration of extracted phenolic compourefere exposure to hydrolysis was determined by
HPLC system comparing with standards, and the di@8), (4) showed the chromatogram for phenolidsaoi
leaves and sticks of sumac samples.
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Figure (3): Chromatogram for phenolic acids in sumac leavepblam
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Figure (4): Chromatogram for phenolic acids in sumac sticksptam

The table (5) showed the concentration of phenaticls in leaves and sticks of sumac mg/g of the
weight of the studied sample.

Table (5) : Showed the concentration of phenolic &ts in leaves and sticks

Phenolic acids Concentration mg/g weight of sample
Leaves Sticks
Vanillic acid 4.89 +0.13 2.91+0.04
Gallic acid 478 £0.26 2.86 £ 0.06
Caffeic acid 3.2+0.09 0.02+£0.01
4-hydroxy benzoic acid 4.81 +0.11 49+0.12
Synergic acid 4.83 +£0.07 1.02 £0.02

The concentration of each Gallic acid, vanilic adgnergic acid, 4-hydroxy benzoic acid in leaves
were similar 4.8 mg/g, while caffeic acid was 3.§¢/m
But the concentration of these acids in the stadksumac plant showed that the higher concentratias for
the 4-hydroxy benzoic acid, it reached 4.9 mg/ghef weight of the studied sample, while The syreagid
value was low, it didn't exceed 1 mg/g, the galiid and vanilic acid there ratios were approximat@.9
mg/g in the sudied sample, the caffiec acid wasddn trace amounts in the studied sample.

Results illustrated that the amounts of phenolimpounds in the leaves were higher than sticks in
Syrian sumac plant.

As well as the analysis showed that the amountgheholic compounds in leaves exceeds 20% of
leaves weight, while it didn’t exceed 10% of thielst mass.

3.3. Spectrophotometric calibration of anthcyanin ompounds
The amounts of anthocyanin compounds were calcllateng/g of studied sample weight equivelent

to cyanidin 3-glycoside. Table (6) demonstratedakbration results for each anthocyanin in leaaed sticks
in sumac plant.

Table (6): The anthocyanin amount in sumac plant

Conc. anthocyanin compounds in sumac (mg/qg)
Leaves Sticks

August 4,21 £0.12 1.05+0.13

September 3.92+0.11 1.02+0.11

Harvest time
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4. Conclusion

Its obvious from the results that have been reathatithe plant of sumac in its vital parts is an

important and rich soure of phenolic compounds twatid be exploited for food and industrial purpsé
doesn’t contain health hazards. In the same ddbeteve use its fruit as nutritional importanceaatavoring
agent in food for its known role as an effectivii@tidant distinguished by phenolic compounds.

References

1. Brunke, E.J., Hammerschmidt, F. J., Schamusaél Akgul, A, The essential oil of Rhus coriaria L
The essential oil of rhus coriaria L fruits. (1998) p. 209-214.

2. Mavlyanov, S.M., Islambekov., Sh-Yu., KarimdzbanA, K., Ismailov, A, |, Anthocyans and organic
acids of the fruits of some species of sumac. Csieynof Natural compound, (1997). 33: p. 209.

3. Candan, F., Sokmen, A, Effects of Rhus coriatigAnacardiaceae) on lipid peroxidation and free
radical scavenging activity. Phytotherapy resegi2004). 18: p. 84-86.

4. Kossah, R., Optimization of extraction of polgpbls from syrian Sumac (rhus coriaria L.) and
Chinese Sumac (rhus typhina L.) fruits res. J. I[@ftpchemistery, (2010). 4: p. 146-153.

5. Kossah, R., et al, Comparative study on the at®@momposition of syrian Sumac rhus coriariad an
Chinese Sumac rhus typhinal fruites. Pak.J. 8 (2@09): p. 1570-1574.

6. Shelef, L., A, antimicrobial effects of Spicesi8¢um. J. Food. SAF, (1983). 6: p. 29-44.

7. Nasar-Abbas, S.M., and Halkman, A. K, Antimidedleffect of water extract of sumac (Rhus coriaria
L.) on the growth of some food borne bacteria iditlg pathogens. Int. J. Food Microbiol, 2004. 97: p
63-69.

8. Fazeli, M.R., Amin, G., Attari, M. M. A., Ashtig, H., Jamalifar, H., and Samadi, N., Antimicrdbia
activities of Iranian sumac and avishan-e shirdatdria multifora) against some food-borne bacteria
Food Control, (2007). 18: p. 646-649.

9. Kosar, M., Bozan, B., Temelli, F., and BaserHKC, Antioxidant activity and phenolic compositiof
Sumac (Rhus coriaria L.) extracts. Food chem, (RA03: p. 952-959.

10. Ozcan, M., Effect of sumach (rhus coriaria extracts on the oxidative stability of peamut dilmed.
Food, (2003). 6: p. 63-66.

11. Ozcan, M., Antioxidant activites of rosemarggs, and sumac extracts and their combinations on
stability of natural peanut oil. J. Med. Food, (23R®: p. 267-270.

12. Temple, A.S., Tannins entitled Measuring teghei J.chem. ecology. (1982). 8(10) 1289, (1982).

13. Hagerman, E.E., rdial diffusion theChange tanfor determination in Plant extracts. J. of chem
ecology, (1987). 13: p. 437-449.

14. Ozcan, M., The neighboring Keidel Mineral co¢eof same plants used as condiments in Turkey
food. chemistry of Natural compound, (2004). 8474»-84.

15. Durling, N.E., Catchpole, O. J., Grey, J. BeiWy, R. F., Mitchell, K. A., Foo, L. Y., and Periy. B,
Extraction of phenolics and essential oil from drigage (Salvia officinalis) using ethanol - Water
mixtures. Food chem, (2007). 101: p. 1417-1424.

16. Zalacain, A., et al, Optimization of extractiand identification of gallotannins from Sumac lesv
biosystem engineering, (2003). 84: p. 211-216.

17. Justesen, U., et al, Quantitative analysisavbhols, flavones, and flavanones in fruits, vagkds, and
beverages by high-performance liquid chromatogragitly photo-diode array and mass spectrometric
deteCtion. J. Of chromatography, (1998). 799: 1.-100.

18. Gamez-Meza, N., Noriega-Rodriguez, J. A., Madinarez, L. A., Ortega-Garcia, J., Cazarez-
Casanova, R., and Angulo-Guerrero, O, Antioxidartivdly in soybean oil extracts from Thompson
grape bagasse. J. of the American oil chemist&go¢il999). 766: p. 1445 - 1447.

19. Prior, R.L., et al, Antioxidant capacity aslugihced by total phenolic and anthocyanin content,

predominant, and Guider of vaccinium species. &c@nce and Food chemistry, (1998). 46: p. 2686-
2693.

*kkkk



