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Microbiological Treatment of Domestic
Wastewater Using Pistacia atlantica Plant
Leaves Powder

Obaida Alhajali* Dr. Adnan Ali-Nizam**

Abstract
Plant powders are of of great importance in domestic wastewater treatment
processes currently, especially in the developing countries, due to the high
costs of other treatment methods and their being environmentally friendly,
efficient and inexpensive. Therefore, this research aimed to evaluate the
efficiency of Pistacia leaves powder in improving the microbiological
properties of domestic wastewater. The plant leaves from Suwayda city and
domestic wastewater from of Jaramana city were collected according to
standard methods. The factors affecting treatment experiments were studied
to achieve the best efficiency for bacteria removal, such as: the amount of
plant powder (0.5, 1, 2, 3, 4 g/L), time treatment (30, 60, 120, 180, 240
minutes), temperature (15, 20, 25, 30 °C), and pH (6, 7, 8). After that a test
for the reusability of the plant powder for successive cycles of treatment was
conducted. The results showed a high efficiency of Pistacia powder in
reducing bacterial load from domestic wastewater. The efficacy of removing
Viable Count Bacteria, Total Coliform, Fecal Coliform, Enterococcus
faecalis, Escherichia coli, Klebsiella sp, Enterobacter sp, exceeded 97% when
increasing the amount of powder from 0.5 to 4 g/L and time treatment from
30 to 240 minutes. The best effectiveness of removing various types of
bacteria was reached at a temperature of 30°C by more than 98%, and the
effectiveness of bacterial removal increased with a decrease of pH values from
8 to 6 by more than 99% for various types of bacteria. Pistacia powder showed
a high efficiency in removing bacteria after two successive cycles of re-use in
the treatment with a decrease of not more than 30% compared to the initial
value, while the removal effectiveness decreased by more than 50% for
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various types of bacteria after the third cycle of treatment except for
Enterococcus faecalis. Therefore, plant leaves powder promises alternatives
to reduce the number of bacteria from domestic wastewater and reducing their
harm to human health.

Key Words: domestic wastewater treatment, viable count bacteria, total
coliform, fecal coliform, Pistacia leaves powder.
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GaSy a9l Gl pall laaSy adhall saliadl) ddledl) L3 «(Papuc et al., 2017)
«(Omojate Godstime et al., 2014) LAl Jlady clapiy) cliolll i WS g
Jach Al 8 Aslil) Gaaleed) Lllad k] (AT Ciladl il e Cand) 138 3l (38
Claglil) e (gging G GussitllS colial o gl pyshdsSlly IS skl S e
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Vunain L a8 ) dahall cyell WS ¢(Go et al., 2018) wilislilly cilisisiballs
Uinilly dligalully %96.65 athall Jlea) A5Y Lsiall Lauil) of (2019) s5dais
15 e 88 Jlantals il Cayeall sbia e %60.50 ASH 550 5<U 5 <%97.40
Ll o Gl 1 xils cdzn 8y <Moringa oleifera ol Besee (1o Jf§
Alaa¥) daaall S allj) 5olS it adadl Bsmase (e Jff 4 Jlexinds oK1 3 L)
(5 J) S 058l ol

"Jg 0.5

"de 1

"J¢ 4

EC &bl chSdl  FC bl apstdsll TC S0 psals€ll VC Jlaa) el
b Jlarions ipeal) sleal dunglgang jSaal) datlaall il (5) JSil)
el alal) (3l (B sania (ha dilida
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sbe dallan 8 alad) Ghsl omnse Jlaxiad (o) 5l maail Cujlanl) dlde =i .2

- slysall Cayeal

Ll 3 cdifie da)l b olaall danslong Soall Anllaall il Jacosie 2 Jyaadl cm
aflyals %99.81 1 99.34 (e afhall e slaxll Ay Aigiall Zustl ¢ i)
) 98.45 e @bl sl Sl alals %98.86 N 97.79 (e KU 45l s
3580 adlals %100 ) 99.98 (e dnshall Dugaall ciysSall aiilaly <%99.44
adlyads «%97.91 () 96.24 (1o daedS)) afials <%99.24 N 97.89 (e duiglsdl)
Aada 240 ) 30 o dallaall (e 8245 Sie %98.71 ) 98.11 (e LSl iiy)
Lgrall cyoSall aiha slitials dalbeall Cyjlad Alube JLSY 4282 240 o)l aaie) 3)

Oe A28y 120 2n s gl Jaad &1 3 ¢ &)l
dlide Lig)l B Ariall Cipual) olie dallas guilii Jawigia (2) Jgaall

Aibide dia)) b Aalledl) Capeal) olia
14 Giyem olse cilasy)
362240 | 18180 | 8120 | e 60 | w30 | T 7
7.66 9.33
006 | oo 0o7e | 1216 | 121 V.C %1 gL
4 4 4
10x 410x 410x 10~ s g ae 322
ARY) Al
99.81 99.78 9972 | 9950 | 99.34 .
(o]
33.66 51
0.57+ 1+ 35 1.73£ 41 150+ 2+ 64 T.C (14 g.L
310x 310x 310x sox | °10% 3.60+ 290 )
4
10% Y allas
98.86 98.79 9858 | 9824 | 97.79 .
(o]
23.66 2833 39
+ + -
1+ 14 1.52¢ 057+ | 3 | 2s1s F.C (l‘)1 gL
3 3
10 310x 310x T 310 | 40w 34 253
ARY) Al
99.44 99.09 98.89 | 9865 | 98.45 .
(o]
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0.66 133 EF@gL
0 0 0 0.5+ 0.57+ D)
3
10x 2+ 119 ) 2l
100 100 100 99.99 99.98 o
(1]
9.33 12.66 )
1.15+ 0.0+ 11 0.57+ 1+ 14 2+ 25 Ecol-!L
310 310x 310 310x 30x | 2.51+119.66 | (4gL?)
4
10 Y adlai
99.24 99.07 98.99 98.82 97.89 o
(1]
10.66 18.33 .
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0.0+ 10 057+ 1.15+ 10 1£ 16 1.5+ 5
3 3 3
10x% 310x 10x 10x 310x 1.73+ 48 (4 g.LY
410x
ARy ddlad
97.91 97.91 97.91 96.66 96.24 o
(o]
0.0+ 13 13.33 13.66 1+ 17 19.6 Enterobacte
0.57+ 0.57+ 1.52+ rsp
3 3
10x 310x 310x 10% 310x 2.64+ 101 @g.L?
410x
AR Lllad
98.71 98.71 98.71 98.31 98.11 o
(o]

i 120 2m S Yy AbewlSH wiiha AGY Lstall dpll il Jansly cdallaal
daagips Al Jumdl bxie 3aaT5 e (0 adbal) (e ggi JSB £(6 JSA) Anlladl (e
Jlaniasls obaal) dallas (f (2019) o5Dlais VUNAIN 583 Lo ae (3 1305 capeal) ola (10
S a5l oI Maan Jlil 48IS il dRdy 120 2 L) sh Bene e Jfg 15
Aapally Assalad) aihal A1) Josdl Gaaail 468 428y 45 ulSy %98.31 Ay
Bl 2S5 Laa ¢adlall plsl Caind %96 (e ST ALY 441S 328y 60 o Laaglg
Giladf Z3 ae 138 3y cadhall slael Jis & dadl 3yl Bsmnal dagyally Lllal)
i Bl 8 %97.5 = 91 G Zal5 ayshdsS aiha slaws & Lalidsl <)< 5,58
Ugwu ) sl e Moringa oleifera (Llls Manihot esculenta BlulSl gas b
Zol5 adhall dass 8 (mliasy Sl g (2010) o5y Bina uss «(et al., 2017
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st gl Bl aly (ol Bmeser dallaall (e dady 60 2 %99.97 — 99.2 (h
o Ll <3 (531 (2009) Osei umsy iyl (po Aol 24 2o 2n asipn
Aallad) (e 4282 60 222 %99.96 — 97.88 o #5l5 bl aysid oSl adiha dlaad
Ol s Bmasal Adlladl 5USH 1) (2020) s5dkas Fereja Slils ¢l yshy (3smusas
2.5 Ga A sl oS et minil 3 ¢ KU aSlall sty (lly AL o5l oS ol

910% 2.50 (30 U adhall Maa3s 110X 1 N 310% 5 e i) oy 52l s&Ug 210X 1.4 1) °10x
Aalladl) (0 3283 100 20 asiin sad (51 LaaDl oly cdallaall e 3283 60 202 °10% 1.5 1)

230 AE JUO
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bl Ghsl Bsmese Jlexial ddide Hha ol 8l duhal Colaall dlde w3
Pl Capeall slae dallae 3 oallY

La3l )l s clays vie sbuall duaglong Saall Aallaal) il 3 Jeandl
Lo 2y 3 2 30 (M 1S Ge Bhadl days 3L g sbaall (8 aliball lax (alead)
SN 97.5 e AU a)sadell5 <%99.89 M 98.96 (1 adlall JlaaY) slasl) all3)
&N 98.42 (1 dsglgall £55Y15 «%99.80 N 98.65 (e bl aysadsSlls «%99.19
%99.37 A 97.18 (e LiSLg,ayls %98.67 N 96.22 (e Aaillly %99.55
5ol il (5] g paal Bhall iy aaen Sie %100 L3yl dseall iy o<all A3) cialsg
Cidic) 25 .% 30 ~15 oo Blall Clayd (%96 e ST adhall glsif Cibisd U5
dl Slad 23 pe Cand) 138 il 385 L Aalled) Cojlad A JLSY °2 30 sall Aoy
Al e (sidy hall cilays k) Jie sbal) (e adhall Shel 8eUS 82l ) ol
) Lagloind (8 Bl Al o) Lillly Shaslly Sl eV Clled
5ol Alladl) byl (adlasiad salsy ) s)had) Ay 83l 2535 «(Stevik et al., 2004)
trans- chalid) (aen) obdl b Adsidl Al 8ok Jia ¢allall saliad) adladl
4350 2Lk (gallic acid <lllal)l sy ferulic acid elig)dll (=eag cinnamic acid
.(Mota et al., 2008) °» 50 — 15 ¢ 5;hall

Adlida Bl clas i i) dipall sl dadles il bgia (3) Jaadl

dablias 5)la Glayy die dalladll (i ) ol
o J)i ) e : ipeal .o NETE SR T APENY
230 25 220 15
6.33

0.0+ 3 057+ 1+ 17 2+ 30 (4 g.L1, 240 min)

410x H0x 410x 410x 510% 5+ 291 v.C

99.89 99.79 99.41 98.96 % AY) Allad
1.73+ 18 1£27 0.57+ 38 | 2.08+56 1

as8:204 | TC(4QL7240
310x 310x 310 310x min)
410
99.19 98.79 98.30 97.5 % A3V Al
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433 27.66
057+ 1+ 10 1.52+ 18 115+ F.C (4 g'L-l’ 240
310x 310x 310x 310x 410% 2+ 201 min)
99.80 99.50 99.10 98.65 % aly) ddlas
EF (4g.L% 120
0 0 0 0 2.08+ 103.33 min)
100 100 100 100 *10x % AUY! dlad
0,05 4 7.33 9.66 e .
- 0.57+ 0.57+ - 152: 8966 |, LIE'C;J:) in)
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99.37 98.75 97.96 97.18 % aly) ddlas
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1K53Y05 <%99.20 ) 99.86 e @bl aysadslly %98.73 LN 99.51 e
Sl Yy <%97.43 () 99.23 (e AwnlKlly <%98.76 () 99.69 (1o dislsdll
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Glas) Lnladl @Blgally menll Jasgll b Ain ) dolee Asagipall LAY b dles)
Stevik et al., ) Laldioal) Aladl) GlLSHall 2ba)) ae ¢ Sl @gnnall Cliniad Lin il
-(2004, Mota et al., 2008
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ddbine pH clays 2ie dalleal) Cayuall olae A& i ol eyl
8 7 6
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310% 2+ 31 0x 1+ 12 | 2,08+ 2453 | 1 C(AgL7, 240 min, 30
310x C)
410x
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99.20 99.58 99.86 Y% a3y ddlas
-1 .
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0.57+ 10.6 0.57+ 3.33 -1 ; °
310% 0.0+ 7 (4g.L?, 12(_) min, 30 °C)
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i One- way (ANOVA) slaiy) (salal cplal) Julas HLady Taliialg cdajhal) Lgaal
gend dadladl) aes daegipal) Jllanll dlacsal) Glagiall 0 aes (g disins (398 90
P <0.05 igine dad e ylal)

Capeall olaad Alnsdl) 4l Djle ol glsl Calide dlaxs ad 525 5 Jsanll e Ll
ahdl 3 Gonne ilie B Sl gall B cupiind aflall o Jy Lee gala0 il
slas (s allall A3 3 Gemasd BeliS oS5 L ¢ paill LD g plally bt 88 Ao
Co 15 )l days Sie adhal) dae 8 s Jase (il Langd ol ¢ Jyiall Cayeal
AN el Cipual) sbaas 4jlia LA jiall Cipall ola (B adilall 33 b Jaigia (5) Jgaad)

E.F F.C T.C V.C abhlasy)
310% 155 410% 239 410% 277 510x 280 AENIE SRR
2ld Giya sl ylaall Al
310% 163 410% 249 410% 289 510x 294 S
310% 152 410% 240 410% 279 510x 276 130
310x 157 410% 241 410x 281 510x 281 160
120
310% 159 410x 244 410% 285 510x 288 N
4l
180
310% 160 410x 247 410% 286 510x 293 N
240
310% 162 410x 248 410% 290 510x 296 N
310x 145 410% 235 410% 269 510% 271 °a 15
310% 152 410% 242 410% 276 510x 284 s 20 Z\SSL"J\
310x 159 410x 248 410x 284 510x 292 °a 25
310% 166 410x% 255 410% 293 510x 298 s 30
310x 157 410x 250 410 289 510x 295 6
310% 165 410x 256 410x 295 510x 301 7 Aalyll
310% 163 410x 257 410x 292 510x 299 8

Reusability A3l cayall olia dallan 8 alad) 3lsl Bsasa Jlasiad sale] 415 .5
of the Pistacia's leaves powder for domestic wastewater treatment
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JSA) Jleana) sale] (o il (piyg0 day afilal) A1) 8 Alle BoUS i) iy
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