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The Effects of Different Levels of Phosphorus on the Growth
and Yield of Wheat under the Climatic Conditions of
Maidan Wardak Province

1-Senior Teaching Assistant Mohammad-Jan Arian™
1- Agronomy Department, Agriculture Faculty, Wardak Institute of Higher Education,
Afghanistan

Abstract

This scientific research was conducted in 2024 at Research Farm of the Faculty of
Agriculture Faculty Wardak University to study The Effects of Different Levels of
Phosphorus on the Growth and Yield of Wheat under the Climatic Conditions of
Maidan-Wardak Province, the study was carried out using a Randomized Complete
Block Design (RCBD) with four treatments (Control, 50 Kg P205/ha, 70 Kg
P205/ha, 90 Kg P205/ha) and three replications. In each replication, there were four
experimental units, and in each experimental unit, four rows of wheat plants were
present. A 40 cm distance was maintained between plant rows, 100 cm between
Replications, and 50 cm between experimental units. Data related to wheat growth
and yield parameters were collected and recorded in three stages (at the time when
the plants reached a height of 20 cm, during the formation of spikes, and when the
spikes were fully mature. The collected data were analyzed using the STAR
(Statistical Tool for Agricultural Researches) software. The results showed that in
the T4 treatment (90 kg P205/ha), plants were taller (89.70 cm), with a higher
number of leaves per plant (27.60), a higher number of tillers per plant (7.03), a
higher number of grains per spike (51.70), a 1000-grain weight of 40 grams, and a
total grain yield per hectare of 4043.89 kg, compared to the control and other
treatments.

Keywords: Wheat, Phosphorus, Growth and yield.

* Email: mohammadjanarian@gmail.com
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The Impact of Protein on Muscle Growth and Strength During
Resistance Training
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Agricultural sciences & Technology University, Afghanistan

Abstract

Protein is thought to be an essential ingredient for developing and fortifying
the body's muscles. Consuming protein during vigorous exercise is very
important for muscle growth, strength, and repair. This study aims to clarify
how protein affects strength and body weight during vigorous exercise. Using
a quasi-experimental approach and a review of prior research, primary data
were gathered and examined using the SPSS software in order to accomplish
this purpose. Forty members of the Madina Sports Club in Afghanistan's
Kandahar Province participated in this study. The participants were split into
two groups: one that exercised only and the other that also ate protein while
exercising. The exercise norms of both groups were taken before and after
four weeks of exercise, and independent samples T-test was used to compare
the exercise norms. After four weeks of exercise, significant strength was
achieved in various muscle areas. The participants gained 7.5 kg in the chest
muscles, 8.2 kg in the shoulder muscles, 7.3 kg in the dorsi muscles, 9.2 kg
in the triceps muscles, 5.1 kg in the biceps muscles, and 11.7 kg in the lower
leg muscles. In addition, the participants gained an average of 1.04 kg in
weight. These results show that protein consumption is effective for muscle
strength during intense exercise, but excessive protein consumption can
damage kidney function and cause kidney problems. In addition, excessive
protein consumption puts pressure on the digestive system and can cause
constipation, diarrhea, and flatulence. This increase can also lead to high
blood pressure, weak bones, and calcium deficiency. Therefore, it is
important to consider protein consumption based on the body's needs and
physical activity to avoid negative effects on the body.

Key words: Protein; strength; hard training; muscles.
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The investigate of some simple groups by Sylow's Theorems
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ABSTRACT

this paper is beginning with an introduction into the concept of group action,
which is fundamental in understanding the behavior of groups in relation to
sets. This foundational concept sets the stage for the subsequent discussions
on orbits and stabilizers, which are crucial in group theory. along with
culminates in the proofs of significant theorems, including Cayley's theorem
and the orbit-stabilizer theorem. These theorems are essential for establishing
the relationship between groups and their actions on sets, providing a deeper
insight into the structure of groups. Then the paper systematically builds up
to the three Sylow theorems, which are pivotal results in the theory of finite
groups. These theorems assert the existence of certain subgroups (Sylow p-
subgroups) and provide information about their properties, thereby enhancing
our understanding of group structure. Finally, discusses various applications
of the Sylow's theorems in simple groups and illustrating their relevance in
the broader context of group theory. These applications demonstrate how the
theorems can be utilized to derive further insights into the nature of simple
groups.

Keywords: orbit, group action, simple group, stabilizer, Sylow p- subgroup.
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Some integral inequalities for(s,m)-convex functions in the
theird sense and their applications in numerical integrals

1-Associate Professor Zarghoona Spasely™, 2- Associate Professor Manizha Sarhang?!
1-General Mathematics Department, Faculty of Mathematics, Kabul University, Kabul
Afghanistan

Abstract
In this study, we introduce the concept of (s, m)- convex functions in the third

sense. By employing Holder's inequality and the triangle inequality, we
derive several integral inequalities related to these functions. These newly
established integral inequalities are then explored for their practical
applications in numerical analysis, particularly in providing error bounds for
some numerical integration methods. The results contribute to improving the
accuracy and reliability of numerical integration, offering valuable insights
for further research in this area. The findings are expected to be useful for
mathematicians and researchers working on numerical methods and integral
inequalities, enhancing the theoretical framework and practical
implementations of numerical integration techniques.

Keywords: Integral inequalities, numerical integrations, convex function,
(s,m) — convex function, Holder's inequali

*Email: spesalyzar@gmail.com

€y


mailto:spesalyzar@gmail.com

JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

031y
d gl s S s o Ssi o ol 65 s 58055 siliime g s5on o)l e b3 SE R0 >
52 58 BB i 5 el SR Coslaze s g S 58 b olete s e
3585 2 p 605 o 6 S o h 205 S S5 68 Iped b 5855 pege 4
4 S8 mb o sl s 5l o 4 IER 5053 S5 58 pligplons (g3lize s o2 30 2 N2
Sk 25 dga oY

S 3buals L’;JJY o)l Ja€[0,1] sl X,yEI a5 Sz o> CU o s a3 fi[-R %;a_-)j.l.é

fax+(1-0)y) <af(x) +(1-0) f(y). (1.1)

<ulsr S5 S bt (1.1)Huﬁ6.§i§&§cugwaﬁfﬁ‘§;@w
S sl ag T f 15 Loy eSee (g slnali (11) 5 48 5l w5 anoms il o o f 55 (s
foss> sl 205l Liio) uSe sl (1.1);4&,|m.§ﬂ5&§cuaﬁaﬁ
(SS b b0 prie aids o

N P u_§ Lis (Breckner,1978) 4 (Breckner) 5| (Orlicz, 1961) 4 (Orlicz) SJ s
183 8 S i 13 o3 easd sl S H s =S 30

— 3 old @AZ0 HIXYEL a5 5l 55 Wl 0 4 fiI=[0,00) >R 4IsE(0,1] VLY
3l s Y (g0t HA0=1

floax+2Ay) <a*f(x) +A°f(y). (1.2)
LFJ-:Y@)\_:JI:JAJAS/\:)‘Mggj_:SJ_LcuA_aJm—Sd}ngr‘,_s fj_'L"S&\T:-“T-U
%gjl.mﬁ\.:
flax+(1-0)y)<e*f()+(1-a )f(y). (1.3)

S o5l (1.3) 51(1.2) 4 4S oS S O EPUEEIEEN PPN P gy Kl
sy Soptons oy 5 e Ctoma =5 g2 090 5l s o5 55571 é

g‘s—"'" Jse 0 ny cl_“; pd -S> %rf(Kemali et al,2021) 4y g5 &gik_g
- L‘s_m.a ol aA=0 HIxy€El a5 5l g5 GL_,’ o s— f:I>R 41s€(0,1] 4—<364—< Ca S
sl Gl @+ =1

F(ooxHAy) S @GO (). (1.4)

5= 1 S (6slnli (14) 4 55,8 b s iptoma=s U oy 03 f 5 (5 i
rrth S Jloy 5 Copdona - S U3 00 55 69

@L_S pdema- (sm) Jo3 5o 5 U_S 4 Jlas (Mihesan,1993)4—; (Mihesan) Ol g
23 5155 b5 o5 RI=[0b] R 5IsmE[0,1] «S. 5 S Ols s s Y 4y p e LS
S 3buals L‘g.,\;\l o,lJ a€[0,1] sIxy€El

£y



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

flax+m(1-0)y)<a*f(x)+m(1-a°) f(y). (1.5)

($rS o pl e - (SM) sps o 5 o Laiu

2523 %;(Eftekhari,2014) gy yselopm S a4 Ly e S sler g
U5 o= FI=[0b]-R 51sme[0,1] 4515 S ol 3 ¢ g S8 U5 e (sm) Jss
Sl L‘;.,\N o) a€[0,1] sIxy€El a5 4l 5y

f((xx+m(1-a)y)Sasf(x)+m(1-a )Sf(y). (1.6)

S(15) 4y a8 485l en 5,8 e mlS andone (SIM) Jsg o033 05 f 55 o3 Liiu,

dL—ﬁ)}J’C_&ﬁJ_N'(S,m) J}QH)&)\@;A}JP@}SZI’HZ 165}4L_§L§)Lmﬁb(16)

o) Cgdoes

L;J‘_N.ad,l_g ngl_wabhsﬂj_i.‘;\ S ‘,_;}S)Q)Jﬁjﬂ_,syl_gcl_,ym:
Sl

F(22) < [0 f(x) dx < 20 (1.7)

.aLgsdk_ol)n\_;uﬂ\(dfsl_.p_.ML;}LM,.,:L::JLA:&— )Lagfaﬂ)_iyérl_,n\_.
Dragomir&Agarwal,1998; ) S5 g o)l J 5l o slas 5l 25y
4 SuUss| (Hudzik&Maligranda,1994;  Kirmaci ,2004; Pearce & PeCari€, 2000
s S

3 31 0l p oo $LS mLS ptiome- (s1M) Js3 03 o o3l as e Lol L 635
Utdzsd:s&;\_f%;,wug_;:;ufg,;,sl,wug_m,tﬂ_sﬁ“)l_g,;l_f@u 53 s
S35 Al ol 63,08 L ol oalie g o) a5 Sl Jlie s 5 40,08 sin
eilao g yog!
(Zeynep, 2021) eajg,;@c\:ﬁw S Js3 ﬁ,n&,tm)t@wu,,@;g{&ﬁéw
.é:éﬁ&@,@t}&;bbﬁu)}l&édm
(Mitrinovic et al., 2013)( s slusl JI S5l ) 52) 42252.1
S5 iy 58k Jls 5l & [ab] ;L‘S;\fct;g)\f%‘;ﬁ 45.6>$+%= Lop>1 o 5k
FRTRTI KN L dlylsl 4 g"f b8l SHEP sl

i !
[1EG0gGoldx < (J 10 1Pdx ) (718G 19dx ) 2.1)
AlfGIIP = Lo Lo 8 Sl 5l s oS S Dl o s 4y bl 555y

(83 Sh ubogs B olA o uld s Blg(x)|4

¢y



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

Sy 4S 03 CU SN 5 i 055 (6L Jlg il g I SEICR-R o 5 4k3: (Zeynep, 2021) 402.2

4 l5ben S LY 55 (55 35 JESI > skl Jlg it 4 [a,b] 57 sla<b T s> abel

f(a)”(b)-—f ) dx= 5 b)f <a+b 2(t5b+(1 t)sa))
__1 __1 ' st -
(ts b-(1-t)s a)f (tsb+(1-t)sa) dt (2.2)
K
1
s(a 51 a
F(22) - [ fG0 dx = ) <t O 4 ((1-91) )(_t )
1 1 s(a 1
(1-t)?1a> (t @2 (115 a) det == f) <t§b+ L;“’)) (ts 'b-
(1-t)s " (a+b) (1-t)s(a+b)
T) (t b+ T) dt. (2.3)
83 Ly

.é}ég)‘) JYA?%;@&S}LMU&;JN%},@J}&:S “‘“J“ﬁg«;é)x>
abEl gl (b (SSsie Grie o 5ol il & I S FIGROR (k3 :(Zeynep, 2021) 2523
B s -5 U523 sl g IS s b It s [ab] 3 1F] s S 052 <D EPeE
Lxgslf@wu Y 5 6

f(@)+f(b) 1 (b 3s(lal+[bD2(|f' @)|+]f (B)])
7 hada () dx|S 2(s2+1) (b-a) 24

(3|a|+|b|) If (a )|+5a +6|ab|+5b2 |f‘ (ﬂ)| n

(3|a|+|b|) |f( )| 2 (2.5)

() 5 2 00 8 < i

s b
abel 5l b SN g e 093 (bl Jlg il 4 17 SEICR-R o 54k : (Zeynep, 2021) 42524
=103 3 9 Jng::}\.s%g.ul.i Jly =l 4 [a,b] ;Cljlf'lp oldp>1 J.A.s%gjﬁ-ﬁa:a < b%,,.g- L?.M»\:
@@@W“ é#‘ﬁj@)cb ddses -S Jg2
1

2 \p 201 r Py e p %
3(g) Gal+BDA(f @[+ )

2s(b-a)

) a2 (2 o) |
ﬂ)(Ib|+ ﬂ)(|f (a+b)| +f o) '

f(a)+f(b) 1
— f f(x) dx| < (2.6)

(z|a|+

|f(ﬂ)-—f f(x) dx| < —=

~ (s2+1)(b-a)

(2|b|+

s b,

£¢



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

(Sl o

),uﬁﬁlgm>w,,6,w\ﬁ(.,@,;\f@u,{w—(s,m) 52 e3> pd S o604
J:ym’s;\f&;,wu gﬁ;l&ojgy@@uﬁw—(s,m) 53 ps> 3 e 4 5 (g5loal
SCEYCTEOITIE

515 S AAZ0 SIXYEL 25 S 03 15 oy RI=[0,0)0R Sl SMEDL] o 55k3 125 3.1
Golb Y gy + 2 =1

f(axt2y) <af00+ 1A56(y). (3.1)

s=éé}wb@6&;J:SJLclsm.bu-(s,m)J}gﬁ).soﬁ%gubbdbjgaugl:fy‘é.&l::m.u
@\J%WJD}}}%W-(S,I’H) d),u.ﬁ):f'é;mzl

1
A s S CL" 4 b Jls 5l 4 [0,00) > CU f(x) = —x5 3 4/ s;mME(0,1] S :Je .3.2

L‘S?)'& s&:} S S+ =1 L’S? L‘S"“"’ a)\._.J o,A=>0 )‘X,YE[O,OO)

=

1 1 1 1

1 5 11 11
(ax+;/1y) 2asxs+;/15ys.
‘,J};ufp%ssﬁgwq%gj‘?oxbbg:)bwbgs)ﬁDAS
1
1 s - = 1
—(ax+;ly) S —@sxs ——Asys
@wﬂ‘)‘b
y) 1 1.1
f(ax+;y) Sasf(x)+;/15f(y).

1
J32 03 05 55k Jly 8l g [0,00) 5 WS F(X) = —X5 5 o 52 Doy (S a4y

.0 cb 4;'.,\.>u—(s,m)
a<b %5.2- L'sw‘éa,bEI }‘ CU é.lj.\.ﬁ é,’.'.&m o9 ‘:gn-,db d‘_’J;J‘A:’IO >f:IER-R @)#4:«4;33

> 3] CU Ddoee - (s,m)d,g r.:.;)b )‘ BE) dng_._:;l > L:g.bl.‘ d‘}j;-" 4 [a,b] > |f’| LFJ;’»' &S o3

‘;S)L\MAL.:AJY
f(a)+f(b) 3s(Jal+|b])? =1
0L [P0 dx| < el [|f(b)|+ms |f(a)|] (3.2)
0D %J

%ﬁ-}ig&:\wfg‘:;,wu&;b:ﬂw\qudwz.Z:&2.2::09.‘3

f(a)+f(b) f f(X) Xm

¢o



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

1
Zs(a b)

f <a+b 2 (tsb+(1 t)sa)) (t%'lb—(l—t)%'la) f (t§b+(1-t)§a) dt

<a+b 2 (tsb+(1 t)sa)> (ts b-(1- t)s a

1
= 250- a)f |f tsb+(1 t)sa)| dt.

@‘ﬁéﬁgw\)ﬁgaj%w—(s,m) Jss ﬁ)aa|f'| 5 &5 s
1 1
|f' (t§b+(1-t)§a)| <tZf ()] +ms ! (1-07|f ()|
T SN S ey

f(a)+f(b) 1 (b
5 _Efa f(x) dx|

1 1 1 1 1 1 1. 1 i,
zmj; <a+b-2 (t5b+(1-t)sa)> |(ts 1b-(1-0)s 1a)| [ts2|f (b)|+ms 1(1-t)52|f (a)|] dt
< 2akioD” [| F® L de + miIF @] [ - 67 dt]

_3s(lal + [b])? L
= Do =g @ @I

23a<b o I3 abEL 5l b u&.ﬂ Grn 05 6L Jlg il 4 17 SEICROR (o 5 k514025 3.4

Y 5 (55 @b adoe - (5m) Js2 w3 5l s ISt s skl Iyl & [ab] 5 ] s, &S

st
[£(22) -2 [0 f00 x| < i (2 (I )+ I @) (33)
A0 | (@) (m;-1 |F(22)] +IF )] )
.02 L:L{«J“)

ﬁﬁéﬂmfgé)wu%;msﬂwlﬁgd%&Zs5%542.2::;;‘,.:3
| (ﬂ)-—f f(x) dx|

Ss(bl-a) [ (ts(a+b) ((1 o ) ><t5 @) g bt ) <t5(a+b) L0 a)
Jo

1 s L st of 1 )5
1 (t§b+ (19 2(a+b)> (ts 1,0 t)SZ(a+b)> ‘f <tsb+ a t)52(a+b))

@ﬁé&}w‘)sl&fﬁ@yw—(s,m) J),} r._;).).)lfll J&)‘M
()2 o

dt+

(b a)

dt

S(bla)f (|a|+|b|+| | “f a+b |f ts 2dt+ms 1|f (a)|f (1 t)szdt]

A



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

L[ (|a|+|b|+|b|) [|f‘(b)|f01ts%dt+m§‘1| (2] fy -t Zdt]

s(b-a)

S(3|a|+|bl Ial+3|b|

L e ) e @l 2 | (22) |

| e ) @l)
(1+57)(b-a) (|a|+3|b|) (ms ! Hr (a+b)|+|f(b)|)

o3a<b Ty Ls..ﬂls a,bEI )l cu uSu‘,...A é;'.&.ﬁ 05 %g.b\.: J‘JJ;‘J‘ 4:’10 >fiIER-R @}#%35
4d>es - (S,mM) J}.}ﬁ).}j‘g}d‘ﬁ:ﬁ‘ﬁéu\sp JIg sl 4 [a,b] acblf'lp HWUp>1 856, S

E;)w\; L‘gu\f)’j}&g) clj

1

1
0010 o] BT [l oo 6
w03 Lo
@ﬂégwfﬁéjwu&sﬂinsj‘&élﬁgd%fZQ5%5‘;352.23:;“)}:3
w—Lfbf(x) dx|
> h <a+b 2 (Eb+(1- t)sa)) (6"b-(1-0+a |f tb+(1- t)sa)| dt.

s S st 8 4 & Cosdowe— (5,m) J}gv__u.s.ﬂf [P .sjlsgjhmlj).,dﬁg& RV

1 1 1 1 ~ ?
. L [P f(x) dx| = )(fol(a+b-2(t§b+(1-t)§a)| t'b-(1-)"a| )" d )

1 p-1
p

— (J; al+Ibl+2/bl+2]al)? (lal+ b])7Td)

1
, 1 i, 3 (lal+1bD)
x (|f ®)|° f, tZdt+ms|f (a)|p)p =%

x (f; |f' (t§b+(1-t)§a)lp dt)E >
[m§'1|f'(a)|p+|f'(b)|p]%.

o3a<b - Ls.w‘.) a,bEI )‘ cb 634}..5 LSI.&.A 04 L;-La\.v d‘)ﬁ‘ 4.-_'10 sf:ISR-R @}#42.4336
asdows - (s,m) Jﬁﬁ,,)lyduﬁ,ﬁué,\;wgﬁg[a,b] SEBIFIP oUp>1 a5 g oS

&;)Lmugng,s&;j GL":
[F(22) - = [0 dx] < E RS

(a2 ) (2 o)

RE=EEDI(E +|bl)<|f'(b)|"+m%-1 ¢ (?)F) | (35

2 2

1Y



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

w03 Ltbo )
@ﬁﬁwfgéjwu&ajiwlﬁgdeB:@2.2::05{3

a+b
‘f ( 2 )_
Ss(bl-a) Ix (ts(a+b) ((1 o 1) )(r @)1yt ) (tS(a+b) e a)
I

1 s 1 o5t 1
1 <t§b+ (1-t) 2(a+b)> (ts 1b- (1-t) 2(a+b)> ‘f <tsb+ (1-t)s (a+b))

5 5l alual Hulsas Koyl aan|f'[P Jgs v-a).)b(sm)f 6[&..\

a+b

UGy R=INOLY
1
Zs(b-a) (I (
X(fol f (ts(a+b) +(1 t)53>
1 1] @ t)l( +b)
—- -t)s(a
+ 0w N ( tsb+-—
) 1 P\p
x(fol f (t§b+ (1't)52(a+b)) )
1 b b o1 \"
a+ a+
o (00 () e i) )

( a+b | f tszdt+msl|f(a)| f(l t)szdt)

s (1 () +2mn)(

a+b|+|b|)) )T
(|f(b)| ftZdt+m e (2|
(157 +2tar) (157 +1a) () () +m§'1|f'<a)|p) ‘
+ (152 +2imn) (52 +100) (IF oo +me? [ (29)])

> Lla;'-go:_‘,s.s;,;,ﬂﬁ;;\%;;.x_“u”,tsjlfg,_,&buw‘hgju-ﬁ%;;«_;:u”ls

dt+

(b a)

J\Sdudbw.l’r.a—

p-1
p P

—_— p
p-1
& (a“’) (105 a) dt

tS(a+b) ((1 t) )

)

o=

= 1b (1- t)s !(a+b)

SN

|"?
=

1

1

f(l t)Zdt) =

(s2+1)(b-a)

03 (35 gt S Ay 4 s e

EA



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

Pra=x, < < g‘"" o)l CL....EJ\ s 3P s dlg,l[ab] s é(DaVis & Rabinowitz ,2007) 4,
(trapezoidal and midpoint « s, %;u e gl gl adgd > (gsXp <Xy <Xy =D
S35 d S5 s &Y 4 formulas)
T(EP)= Tt T (),
M(fP)=Y4 f (m%) (Xi417X).
B Lé.»‘y.a e 45, aengs kL gl 4 (@b) s &b flab]=R 5> g, S sl
5 é;xrrg(gg)lf'(X)l<w

[P £G0) dx=T(£,P)+Ex (£P),
[ F(x) dx=T(EP)+Ey (£P).

Lty 6 5l5buels oY g@uﬁ; o3 En(EP) 5\ Ex(EP) > JI 8! S G0 dx 5 R
(oS

M <. M wn.
|ET(f:P)|SE ?z})(xi+1'xi)3; IEM(f:PNSzZinz%)(Xi+1'Xi)3- (4.1)

&e)}dﬂé.ﬁ%dbﬂ‘%(a,b):L:..)‘&gjdé‘}b%@f“))cuf>4§ﬁobajl§\4
6&434;?45‘,5@%;ij(4.1) 43o)\.sjjijfl.l:ybﬂsws&:&sd\ﬁilfabf(x)dxsjjéj
wykw.:?-d%@f@r&j}cb}f}é}‘xdjbfwé};c)gj@w-)}lfbdb.égw‘
L
esa<b gg-g,ﬂ\z a,bel 4l GU %ggxl};ﬁél&ﬁax b J\)J;;“:f >fiIESR-R gg-)jl,ézgl.:{A.l
[ab] > 5 55 @b wdos - (M) g2 0255 5l s I &l s s Jls,sl & [ab] 5 IF] s
é}bﬁbék&ojupcw‘ﬁ:dbﬁ‘

3s

|ET(f,P)|Sm

. Ly
b+ [ ) | )|

03 L)

&52-}.& 0.6\:5 0y @33)64-4: 6@33 b LS“\‘L J‘jﬁb‘ 45 [Xi:Xi+1]' i=0,1,~~,n-1 S CL.JU‘P ):09.53

FC) +(xi41) Xi 3s(Ixil+Ixi+1D? [ Ly
% (Xip17Xi)- fxi (%) dX| < 2(527+1+)1 [|f (Xip)|+ms|f (Xi)|] .

S5 b IS o I8 (S el Ssed > Sewl s Kol

1 fx)+H(Xi41)
Ty = (i1 X)) -

n- Xj 3 n- ' 1 '
i=%) xi f(x) dX| < 2(5211) i:%)(lxi|+|xi+1|)2 [|f (Xi+1)|‘|'mS 1|f (X1)|] .

€9



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

L,';Z. &;"‘“) )‘J
|T(fP) S G0 dx|<

! 1.
2(s2+1) oIl +Ixie1 D [|f (Xi1)|[+ms|f (Xi)|].

o st IS S sy

3s

, 1.
|[Er(£P)|< 2(s2+1) (x| +1xi51 )2 [|f (Xi+1)|‘|'mS 1|f (X1)|] .

02a<b o > ADEL 5l Jb (Ssie Gr o g gLl Iy il 4 1 SEICROR (o 5 sl1a5L, 42
4d>es - (S,mM) J}.}ﬁ).}j‘g}d‘ﬁ:ﬁ‘.ﬁ&svﬁ\{ JIg =l 4 [a,b] acblf'lp o,lp > 1ﬁ:éﬁ6
é,wuéx\l WP ru}‘ﬁ)db)ﬁ‘ [a,b] ) CB

T

|ET<f,P)|sg(i—§) bl i D2 [ | () [P (i) ]

4;?45%;.&53.556&4.4@.&53.3;@}\% 6:&»43&,,’3@@4.1 :Q}:'Sg:SL:gggsa:Qyﬁ
skt
a<b@&fﬂ\;a,belﬂcué\;y&waﬁéprI,J;\gl";f:IgRaR@;}L,s:@LﬁAs
[ab] > 5 55 b s - (SIM)Js3 0253 51 I8l 5 il Jis il 4 [a,b] 5 f] S S 03
S 3luals LvaY aJl;JPCLWZJ\JA:JbJ;S\

52 (I () @)

IEm(fP)I—m (Ial+3|b|) ( 1 | (a+b)|+|f(b)|)

0 Liny
(T IS oy LFSJJS 4 23340 &b Jly 2l 4 [XiX141], 120,101 5 e LI P 510393
(25 e L 690
N (3|xi|-i-2|>(1+1|)2 (|f (Xi+;i+1) +m%-1|f'(Xi)|>
Sah | (W)Z (m%-l | (32) | +F (0] |

)@ﬁ@ﬁé}swﬁféc‘ﬁﬁﬂé’w&#”va')‘w

-1 X +Xi -1 Xi+1
Zinzof(lTlH) (Xir17Xi) - Zito Xil+ f(x) dX|



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

[ (e () e

< =0 2 1 .
[%i]+3]xi41] =1 | (Xitx '
b () (s | () [+ G

~ (14s?) n Zn_l

T &;"‘“) )‘J

Zlnz%) (3|Xi|+2|xi+1|)2 (|f (Xi+;<i+1) +m§'1|f'(xi)|)

g (st o (2 )

ot S (S w

[M(EP)- J; f(x) dx| <

ZP:%) (3|Xi|+2|Xi+1|)2 (|f (&‘F%) +m§'1|f'(xi)|) |
_I_Z?:% (|X1|+32|Xi+1|)2 (mél |f' ("1‘*’%)| +|f'(Xi+1)|)

|EM (flp)|S (1:52)

o3a<b > ~l>abel CU éﬂ G 053 (5L Iy il A.gIO SEICSROR o g4kd:aily 44
dgdomn - (5M) 32 0203 51 45 J\,ﬁgu&;,\;\iw,ﬂuﬁ[a,b] SEBIFP WP >1 a5 g S
L.S)L""‘"‘L Lg.b‘Ya)L:jPerL‘JAJd.}J;J[a,b] "f&sj CU

ExEP)IS ooy
e sa) (5 ) [ (29 +m )
20 (2 200 ) (222222 ) IF Gy [ (22222 7)

4.;?43%;:..&33.6:Lglé-«i%g..é.é&él:t‘gjlﬁkgaﬁjjasaj;gzjlﬁél.[%:Q}?'Sg:}lﬁé:::agé
. gl

488l of Sox

2.7 4126 2524 o, S C,al}m= 1 L’55”\.31.@53.5 513433324 S S

(o Y a S sl

Yo .
f(a)+f(b) 1 ff() d‘ 3s(Jal+[b))*(|f @|+]f ()]) (2.4)

2(s?+1)(b-a)

o)



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8
+b 1 b 3lal+|b| 5a%+6|ab|+5b?
7 (22) = 25 12 10 ] < i [ (2)” g (4 ecletlese®

= ()]
(3|a|+|b| If'(a )I] (2.5)

|~

1
2 =
3(55) dat+b2(1f' @[+ )] *)P

f(a):ﬂ—ﬁfabf(x) Xm < P (2.6)
F(5) - 0 & < s
(21t +[2) (al + F2) (17 G + e@r) | @7)
+ (2l +[22]) (o + ) (D)) + e wore) |
L

Jg@wwuéxu}tﬂuﬁa.@ S5 i a3 U;Lfcu gotome = () s3> S Alie (g5
- () o3 223 S 63 L 6 Y S8 (gslsl ST i o) 58 w5k s e
-s Jj,;r_y;:é A.gyg&cp}m=1%§y5‘§jWL}:l;\)eu~Y4ﬁejgjlfcbﬁw
s (S,m1) J,gﬁ,n%;;ﬁwﬂ.g;bd‘&g@ug'sbaw\!@;ojgﬂfcuﬁ.\m
& st 3 s Ut 3 I8l (g3 > 45,8 S8 (golual slely & WY 3 )l 6 Wl
> ) (s o 05 b IS S 5t s 5 S8 s s b Ut S SISy
6\%:;L?;tf%;,mu&;tﬁzz\@vgj@cuﬁm-(gm) 53 03 3 0pm Ol 4y 6 S
5 some - (SN) Jsa o533 0 | 45 43 6 5L ol (S S (635 (63,2 0 -
.g—;dﬁ;—j4.3)3)&6}'&:j\g@éjwugb{:ﬂg&;—é}é{}hd%ﬁe)g}}g
FHC LSS
Breckner, W. W. (1978). Stetigkeitsaussagen fir eine Klasse verallgemeinerter konvexer

Funktionen in topologischen linearen Raumen. Publ. Inst. Math. (Beograd)(NS), 23(37),
13-20.

Davis, P. J., & Rabinowitz, P. (2007). Methods of numerical integration. Courier
Corporation.

Dragomir, S. S., & Agarwal, R. (1998). Two inequalities for differentiable mappings and
applications to special means of real numbers and to trapezoidal formula. Applied
mathematics letters, 11(5), 91-95.

Eftekhari, N. (2014). Some remarks on (s, m)-convexity in the second sense. J. Math.Inequal,
8(3), 489-495.

Hudzik, H., & Maligranda, L. (1994). Some remarks ons-convex functions. Aequationes
mathematicae, 48(1), 100-111.

oy



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

Kemali, S., Sezer, S., Tinaztepe, G., & Adilov, G. (2021). s -Convex functions in the third
sense. The Korean Journal of Mathematics, 29(3), 593-602.

Kirmaci, U. S. (2004). Inequalities for differentiable mappings and applications to special
means of real numbers and to midpoint formula. Applied mathematics and computation,
147(1), 137-146.

Mihesan, V. G. (1993). A generalization of the convexity. In Seminar on Functional
Equations, Approx. and Convex, Cluj-Napoca, Romania.

Mitrinovic, D. S., Pecaric, J., & Fink, A. M. (2013). Classical and new inequalities in analysis
(Vol. 61). Springer Science & Business Media.

Orlicz, W. (1961). A note on modular spaces I. Bull. Acad. Polon. Sci. Sér. Sci. Math.
Astronom. Phys, 9, 157-162.

Pearce, C. E., & Pecari¢, J. (2000). Inequalities for differentiable mappings with application
to special means and quadrature formulae. Applied Mathematics Letters, 13(2), 51-55.

Zeynep, E. K. E. N. (2021). Hermite-Hadamard Type Inequalities Related to s Convex
Functions in the Third Sense. Turkish Journal of Mathematics and Computer Science,
13(2), 318-330.

oy



JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

S 0T 93,5 Byb g 81y b Cundbil5gigh 3,5 4o Ot (S Syl
ol (29,18

Ve Al i Jata g Y e e S peitant jlin s -
Oltadlidl - iaka O 52 5y a5 5 el (St gy cLeS L3l )
OL’MW“KA)}J\PQMW}‘@))&ﬂﬁnéj)ﬁwjkb -Y

o
03,5 il Sllgm 5 WOl (S5 CodS 5 Sl 35 (1 Lag)ls dn s 3 (opr 2B (S3lusls Lo
Lsi e Olg LsJ'T@L;,a 3l u.é.s\..a“,\ﬂL;wa,j.pm.Sdua.\g‘ﬂcujéolquam.@\
bl Sl gl gbidgs b slacble js ot NT ol b g w ‘.,\;;S@ sloul Co g
BB sans adas gl sy b 025 a2 BBt s 4 5 s o0 e Cilams 5 65T Sl s 5o
o 5 (023 b o5 O Blojaass 3l go 3l oslil L 2 BIS 558 (SlacSiSS il ol 3 - At JulS o
255 4 ot DY e L5 5 S g ST ol 4325 sl oS lkal S Sal) G Olss ) (55l
dsbl Ao Gl seh g sl VT ol s sl lald iy s dlie ool les S
J5aT 5 S IS0« Sl 15 ¢ el 5105 s« 035 5l ¢ raleS 5105 5« IS 2ol g ¢ b S T
b Sigso ol St b 05 2 en 5 6518 ST GBS 55 (glos ST S o s 2 TSI
el 0 2S5l g el st Ly 2 sla )y 5 oS clau ) elS LSCES S (1L Sl e 5 ol
Lot T (ol (gl 3lge 56 (n Sewnls (ol BIS 55 51 oslial 3 0T (slajiilir (OLL )

6JLA W‘WUS‘};}Q JA}J‘J WAUTMA&jJB Lgu;:}ﬁ:gsu\.“df étﬁw

*Email: ask97 hagmal@yahoo.com

o¢


mailto:ask97_haqmal@yahoo.com

JeR1F eV (4S dogd (092 dougd Aomo 03 > - 0le F3y8

Recent Advances in The Application of Photocatalysts for
Removal of Pharmaceutical Contaminates of
Wastewater
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Abstract

The pharmaceutical industry plays a significant role in developing
medications to improve human and animal health and quality of life.
However, it is also recognized as a source of pollutants intentionally or
accidentally released into global water resources, contributing to toxicity.
These pollutants, even at low concentrations, threaten human health, aquatic
organisms, and the environment. Due to their non-biodegradable nature, they
cannot be fully eliminated using conventional treatment methods. In this
context, photocatalytic techniques utilizing semiconductor materials
(modified or unmodified) have garnered considerable attention as a promising
solution for completely degrading antibiotics and producing non-toxic
byproducts. This review examines recent advancements in the removal of
emerging  contaminants, including  acetaminophen,  amoxicillin,
sulfamethoxazole, norfloxacin, ibuprofen, ciprofloxacin, tetracycline,
diclofenac, and atenolol from water. Special emphasis is placed on metal
oxide and carbon-based photocatalysts, focusing on modifications such as
metal and non-metal doping, metal loading, composite formation,
stabilization, and heterostructure/heterojunction methods. Finally, future
perspectives on the application of nanomaterial-based heterogeneous
photocatalysts for the removal of pharmaceutical pollutants from water are
discussed.

Keywords: Pharmaceutical pollutants, Photocatalyst, Semiconductor,
pharmaceutical toxicity, water treatment\
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s sl (Pouran, Bayrami, Aziz, Daud, & Shafeeyan, 2016) .S . Js 1)
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Crloas )y Db 5 Jalal g Cogyme Jalad )3 WIS 0 immes Olens ()55 U 03 S
UV-Vis (A < a5 (Fe* sH202) 04 ol 315e 510H 5L51 sl ISl a5 4l 3
() dsles s SFEH G FE (lao T 5 2ol () ril SLSI Jolas 55 ol 51 Crogli N
Ol (V) dslas 534S 558 (Glag sa Job Lo g5 W oluS1, (55 4 s (1) 5 ol ot 0l LS
.(Pouran et al., 2016) .l o

68 s S g 55 b 5 sbar o8I 03 1S (65Tl SV 50,0 (555 s SIBS sl
o83 0T (5aT3 51 (Sl b ()55 U dleb 3 5 i 5> Dlalllan S o 5 9dma |y 555
S lae 1) slp G5 ol nl 03,8 Ll 5 a1y 018 g3 (e 51 (380505
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Photocat Type of

alyst Light Used Source of Pollution Condition Set
Cataly Degrad Ref
st Initial Reaction H ation '
Loadi  Concentration Time P
ng
Sulfamethoxazole  1g/L 10 mg/L 5h 6 85%
BIVO:  Visiblelight  pjsphenol A 1g/L 10 mg/L 5h 6  99%
JCHCOO  using 300 W ISPREnor A J mo ! (Zhangetal., 2013)
(BiO) Xenon lamp 4-aminoantipyrine  1g/L 10 mg/L 5h 6 46%
Ibuprofen 1g/L 10 mg/L 5h 6 65%
CuO/Zn 500 W . (Bharathi et al.,
0 visible lamp Methylene blue 1g/L 10 mg/L 25 min - 96.57% 2019)
350 W Methylene blue lg/L  0.0001mol/L 180 min - 95% (X. Wang, Zhou
BiVOs  Xenon lamp . s . ' ’ ’
/ . Rhodamine B lg/L 1x107mol 180 min - 80% Zhao, Chen, & Yu,
carbon  with 400 nm 2018
cut off filter Phenol 1gll  5mglL 5h - 50.13% )
Cds- 300 W Rhodamine B8 94 20mglL  60min - 97.20%  (Wei, Ou, Guan,
reduced  Xenon lamp g/L Pena. & Zhen
graphene with UV cut  Acid chrome blue 0.4 20 may/L 60 min . 65.70% 9’2019) 9.
oxide off filter K g/L g 7
BiVO, 300 W Rhodamine B 1gr/L 20 mg/L 15 min - 100% (H. Li, Chen, Zhou
/BisV201  Xenon lamp 250 i PP ’
. with 400 Methylene blue ariL 20 mg/L 60min -  75%  Gao, & Tian, 2019)
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nm cut off
filter
H3PW12 300 W Xe
Os0/AgsP lamp A >
O4 420 nm
Low-
ZnS:Mn/ pressure
MWCNT mercury
lamp
300 W
. xenon lamp
CdS/TIO = \ith 420
nm cut off
filter
300 W
Xenon lamp
ZrITiO> with 320
nm cut off
filter
300 W
RP-MoS, Xenon lamp
IrGO 420 nm cut
off filter

Phenol

4-Fluorophenol

Methyl orange

AR18 dye

Hexavalent
chromium

Phenol

Rhodamine B
Chloridazon
Phenol
4-chlorophenol

Rhodamine B

Hexavalent
chromium

1gr/L

3gr/L
3gr/L

0.1
g/L
2g/L
1g/L

1g/L

0.1
g/L
0.1
g/L
0.1
g/L
0.4
g/L
0.4
g/L

30 mg/L

10 mg/L
10 mg/L

20 mg/L

10 mg/L
10 mg/L
10 mg/L

0.005 mM
0.001 mM
0.001 mM
20 mg/L

40 mg/L

60 min

720s
720s

180 min

5h
3h

60 min

4h

4h

4h

30 min

30 min

~N o~

3.5

5.5

5.5

95%
100%
100%

70%

100%
78%
83%

100%

90%

95%

99.30%

98%

(K. Li, Zhong, Luo,
& Deng, 2020)

(Sharifi et al., 2019)

(Deng et al., 2019)

(Mbiri, Taffa,
Gatebe, & Wark,
2019)

(Bai et al., 2018)
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Conditional Interpolation using cubic hermit spline: A Review

1- Senior Teaching Assistant Mohammad Khalid storai*
1- Department of Applied Mathematics, Mathematics Faculty, Kabul University,
Afghanistan.

Abstract

In this paper, we examine a particular type of shape-preserving interpolation
problem, in which data is constrained by two quadratic curves, as the upper
and lower boundaries. The aim is to present an interpolator that, while being
flat in the upper and lower boundaries imposed by a width problem, in other
words, the geometric graph of the interpolator is perfectly located between
two pre-determined parabolas. To solve this problem, we use the Hermit cube
spline, this family of spells has the condition of first degree smoothness and
is equipped with auxiliary parameters that can be used to apply other
constraints. By applying constraints and solving a linear programming
problem, we arrive at the answer graph. We can use energy minimization

techniques to get the answers in c?,

Keywords: Preserve the shape, Interpolation, Restricted interpolation, Cubic
spline, Hermit cubic spline.
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A review of Biosafety Issues in Biotechnology

1- Senior Teaching Assistant Gul-sanga lemar™!
1- Botani Department, Biology Faculty, Kabul University, Afghanistan

Abstract

Biosafety in biotechnology refers to the principles, measures, and regulations
implemented to mitigate risks associated with the use of biological agents and
biotechnological products, which hold significant importance in research
fields. The objective is to apply managerial, technical, and regulatory
approaches to prevent the unintended release of modified microorganisms
and potential adverse effects on human health, animals, and the environment.
Therefore, the establishment of biosafety procedures, classification of
biosafety levels, guidelines for creating secure research environments, the
international regulations such as the Cartagena Protocol, and precautionary
measures in biotechnological development that provide necessary standards
to reduce risks are essential. Research on laboratory principles and reports
from the Recombinant DNA Advisory Committee of the U.S. National
Institutes of Health have demonstrated that, given the rapid advancements in
biotechnology, ensuring biosafety is crucial for preventing unintended
consequences, plus fostering the sustainable development of biotechnology,
and safeguarding public health.

Kewwords: Biosafety, genetically modified organisms, Cartagena protocol,
Safety methods, Safe conditions.
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FEuropean Biosafety Network (EBN)
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Cultivation and Value of Basil (Kishmali) Flower

1- Associate Professor Masoud Saied™
1- Horticulture Department, Agriculture Faculty, Kabul University, Afghanistan

Abstract

The common name of "Basil" is Kashmali, and its scientific name is Ocimum
basilicum. It belongs to the family Lamiaceae. Afghanistan's climate is
suitable for the cultivation of the Kishmali flower. The country has a
favorable climate for this flower because it requires a moderate and semi-arid
climate, which Afghanistan possesses. Specifically, certain regions of
Afghanistan, such as Herat, Balkh, and Zabul, are considered ideal areas for
cultivating the Kishmali flower. These areas provide the right conditions of
water and temperature for the flower to thrive. Kashmali, or Gul Rehan, is a
native plant of India. It is an annual, aromatic herb with a sturdy, woody stem,
although some perennial varieties also exist. The plant grows to a height of
30-60 cm, with sharp green, elongated leaves and small flowers. Basil thrives
in warm climates, and the ideal soil for its growth is silty loam or semi-sandy
soil. It is typically cultivated in the spring season and requires ample water
and chemical fertilizers for optimal growth. The leaves of basil have a
pleasant fragrance and are used in the production of perfumes and medicines,
while its seeds are utilized in traditional medicine. Additionally, the plant has
ornamental value. The leaves are harvested for perfume production when they
are fully mature or yellowed. They are processed in various ways for
utilization.

Key words; Basil plant, culture practices, training and importance.
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Recent Advances in The Application of Photocatalysts for
Removal of Organic Contaminates of Water

1- Senior Teaching Assistant Karimi Hagmal Ahmad Samim™!
1- Chemistry Department, Education Faculty, Helmand University, Afghanistan

Abstract

With the increasing population and rapid industrial growth worldwide, the
purification of water contaminated with various organic impurities has
become one of the greatest contemporary challenges. Organic pollutants such
as dyes, antibiotics, analgesics, herbicides, pesticides, and stimulants have
become major water pollution sources. Several treatment methods have been
introduced and experimentally implemented to address these issues, including
adsorption, coagulation, filtration, and oxidation. Nowadays, an advanced
technique involving photocatalytic degradation has attracted the attention of
many researchers, as it offers significant potential for efficiently mineralizing
and removing foreign substances present in wastewater. Photocatalysis,
recognized as an effective and sustainable oxidation technology for
wastewater treatment, has gained prominence among sustainable water
treatment methods due to its appealing and promising mechanism, which
facilitates both spontaneous and non-spontaneous reactions by utilizing light
energy to initiate the reaction. However, only a few reported photocatalysts
have been able to degrade organic pollutants completely. Over the past
decade, various methods for preparing photocatalysts, such as doping,
morphological manipulation, metal loading, and coupling heterojunctions,
have been studied and tested. This review presents the latest advancements in
the applications of photocatalytic wastewater treatment. Our focus is on
strategies to enhance performance. Challenges and prospects in this
promising field have also been examined. We hope this review will assist
researchers in designing low-cost and highly efficient photocatalysts for
water treatment.

Keywords: Organic pollutant, Photocatalyst, Semiconductor, Wastewater
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An overview of the use of Symmetric Algorithm and ASymmetric
Algorithm keys in terms of their advantages and disadvantages

1- Associate Professor Manizha Sarhang™, 2- Associate Professor Zarghoona Spasely*
1-General Mathematics Department, Mathematics Faculty, Kabul University, Afghanistan

Abstract

With the considerable improvements in technology, electronics, and
computers, tremendous advances in cryptography have been also made. One
of the major issues is data security; in order to have secure and quick
electronic transmission links via the web, data must be encrypted. Encryption
is the technique of transforming plain text into cipher text that undesirable
person cannot easily understand or manipulate. Scientifically defined we can
say that mathematics is used in it. This thesis discusses the comparison of
encryption methods, the usage of data encryption and decryption in all fields,
and how to conduct a comparative study for most of the important algorithms
in terms of data security, effectiveness, key size, complexity, and time, among
other things. It concludes by contrasting the methods' benefits and drawbacks.

Keywords: Cryptography, Decoding, Information security, Symmetric
Algorithm, Asymmetric Algorithm.
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Abstract

Microbial biotechnology in agricultural soil is vital for soil health
conservation and sustainable agriculture, contributing significantly to plant
health, soil fertility, and biogeochemical cycling. Advances in microbial
techniques have revealed the vast diversity and genetic potential of soil
microorganisms, emphasizing their importance in maintaining soil functions
and agricultural productivity. The application of bioengineered
microorganisms, such as GMQOs, shows promise in remediating soil pollutants
and restoring soil health, although challenges exist in their introduction and
potential impact on native microbial communities. The soil microbial
ecology is vital for sustainable agriculture practices, influencing productivity
and ecosystem health, highlighting the importance of managing microbial
diversity for long-term land productivity and biodiversity conservation.
Exploring microbial diversity in soil offers valuable insights into the intricate
relationships between microorganisms, soil health, and ecosystem functions,
paving the way for improved land management decisions and
agricultural practices.
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Introduction

Microorganisms in agricultural soil play a vital role in soil health
conservation and sustainable agriculture, facing challenges from
anthropogenic activities and climate change (Kumawat et al., 2022). These
microorganisms, including bacteria and fungi, contribute significantly to
plant health, soil fertility, and biogeochemical cycling (Patel et al., 2022).
Advances in microbial techniques have revealed the vast diversity and genetic
potential of soil microorganisms, highlighting their importance in
maintaining soil functions and agricultural productivity (Rebello et al., 2021).
Moreover, the application of bioengineered microorganisms, such as
genetically modified organisms (GMOs), shows promise in remediating soil
pollutants and restoring soil health, although challenges exist in their
introduction and potential impact on native microbial communities. The
microbial communities' sensitivity to environmental changes and their role as
bioindicators of soil properties is essential for assessing and managing soil
health effectively (Wilhelm et al., 2023). In the following table (Table: 1) we
discussed some organisms and their action and mechanism (Singh, S.,2024).

Microbe Mechanism Action
Azospirillum Fixation of nitrogen Increase plants' availability of
nitrogen.
Rhizobium Fixation of nitrogen Enhances growth and produces
symbiotically nodules in legumes.
Pseudomonas Siderophore production Reduces infections and increases

iron availability.

Trichoderma

Enzyme synthesis and
mycoparasitism

Inhibits plant diseases and
encourages growth.

Bacillus Inducing Systemic Resistance  Plant immune response is
(ISR) strengthened.
Mycorrhiza Enhanced nutrient uptake Increased absorption of nutrients

enhances plant health and
phosphorus absorption.

Cyanobacteria

Fixation of nitrogen with
photosynthesis

enhances soil fertility and
promotes plant development.

Burkholderia

Manufacturing of
phytohormones and
antibiotics

inhibits infections and
encourages growth.

Klebsiella Fixation of nitrogen and increases the availability of
solubilization of phosphate nutrients
Enterobacter Production of Indole-3-Acetic  Plant development and root

Acid (1AA)

elongation are encouraged

Table-1: Microbial Action Mechanisms in Plant Biotechnology
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Microbial Diversity in Soil

Microbial diversity in soil is significant for various soil processes,
including decomposition, nutrient cycling, and plant health (Rebello et al.,
2021). The diverse range of microorganisms in soil, such as bacteria, archaea,
and fungi, play essential roles in maintaining soil fertility and promoting plant
growth (Armalyté et al., 2019). Advanced techniques like molecular methods
and next-generation sequencing have revolutionized the study of soil
microbial communities, providing insights into their complexity and
interactions with environmental factors (Dargiri and Movahedi, 2023).
Understanding soil microbial ecology is vital for sustainable agriculture
practices, as it influences productivity and ecosystem health, highlighting the
importance of managing microbial diversity for long-term land productivity
and biodiversity conservation (Hartmann et al., 2015). Overall, exploring
microbial diversity in soil offers valuable insights into the intricate
relationships between microorganisms, soil health, and ecosystem functions,
paving the way for improved land management decisions and agricultural
practices (Nural Yaman et al., 2022).

Role of bacteria in agriculture soil

Bacteria in agricultural soil play an important roles in soil fertility, plant
health, and bioremediation (Jayaraj et al., 2023). Studies have identified a
diverse range of bacterial species in agricultural soil, including Pseudomonas
introduces, known for its high tolerance to pesticides (Woéjcik-Fatla et al.,
2022). Additionally, research has highlighted the presence of various Gram-
negative bacteria like Serratia, Citrobacter, and Enterobacter in arable soil,
along with other species such as Pantoea agglomerans and Escherichia coli
(Hernandez et al., 2023). Furthermore, investigations utilizing DNA stable
isotope probing have revealed the presence of non-pathogenic soil-dwelling
bacteria and potential clinical pathogens in British agricultural soil, with the
identification of antimicrobial resistance genes in these communities. The
diversity and characteristics of these bacterial species is essential for
sustainable agriculture, bioremediation efforts, and overall soil health
(Hernandez et al., 2023).

Soil bacteria, the most abundant organisms in soil, play a crucial role in
maintaining soil health and ecosystem functioning due to their metabolic
versatility and phenotypic plasticity (Dindal, 1991). These tiny, one-celled
organisms are about 4/100,000 of an inch wide and adapt rapidly to changing
environmental conditions, residing in the rhizosphere and near roots in soil
(Baldrian, 2019). Soil bacteria are essential for biogeochemical cycling of
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carbon and nutrients, biological nitrogen fixation, disease suppression, and
soil aggregation, making them key indicators of soil health (Timmis and
Ramos, 2021). Despite their small size, bacteria populations can double in 30
minutes, highlighting their ability to reproduce quickly under favorable
conditions (Jassim et al., 2023). The diversity, habitat, and ecosystem
functioning of soil bacteria is crucial for sustainable agricultural practices and
maintaining healthy soil ecosystems (Hoorman, 2011).

Role of Archaea in agriculture soil

Archaea are prokaryotic microorganisms distinct from bacteria and
eukaryotes, first identified as a separate domain of life in 1977 (Blohs et al.,
2019).They exhibit unique genetic and structural characteristics and are not
only extremophiles but also prevalent in various ecosystems, including the
digestive tracts of holobionts (Robinson, 2018). Archaea play crucial roles in
soil ecosystems, interacting with higher organisms and contributing to soil
functioning and environmental quality (Schleifer, 2009). While bacteria are
well-known for their role in soil biogeochemical cycles, archaea also
significantly impact nutrient cycling, plant growth promotion, and stress
tolerance, especially in extreme environments (Naitam and Kaushik, 2021).
Furthermore, archaea have immense biotechnological potential, with
products like bacterioruberin, squalene, and lipids being commercially
available, showcasing their versatility and applications in various industries
(Rittmann et al., 2021).

Soil archaea, discovered as the third domain of life, play essential roles in
global carbon and nitrogen cycles, impacting greenhouse gas emissions
(Burgers, 2012). They are abundant in soils, alongside bacteria, with both
groups being essential for soil functioning and environmental quality
(Flemming and Wouertz, 2019). Archaea in bulk soil and rhizosphere
contribute significantly to nutrient cycling, plant growth promotion, and
stress tolerance, especially in extreme conditions like high salinity and
temperature (Naitam and Kaushik, 2021). Their diversity and metabolic
processes are linked to their essential role in soil biogeochemical cycles and
ecosystem functions, highlighting their importance in fundamental soil
processes and applied areas like biodegradation (Schleifer, 2009). In desert
ecosystems, archaea in biological soil crusts show high diversity and
functional potential, particularly in carbon and nitrogen cycles, playing a vital
ecological role during crust succession (Zhao et al., 2020).
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Role of Fungi in agriculture soil

Fungi play a crucial essential in soil ecosystems due to their diverse
metabolic capacities, participation in pedogenesis, and element cycling,
making them a key component of the soil microbiome and the plant holobiont
(Bagyaraj, 2014). They are involved in various biological cycles, including
mineral absorption, water absorption, and biosynthesis of substances that
enhance plant functionality in coping with environmental challenges (Walia
et al., 2022). Fungi interact with plants through mutualistic mycorrhizal
associations, pathogenic parasitic relationships, and nutrient cycling as
saprophytic organisms (Chaurasia et al., 2019). Ectomycorrhizal fungi, in
particular, form beneficial partnerships with plant roots, aiding in nutrient
uptake and carbon storage in soil, ultimately benefiting plant health and soil
biodiversity (Azevedo and Ashwood, 2022). Additionally, fungi have gained
prominence in the remediation of contaminated soils, offering a green
solution to detoxify pollutants and restore soil fertility. The kingdom fungi,
with its unique characteristics like chitin cell walls and absorptive mode of
nutrition, showcases remarkable morphological complexity and versatile
metabolism, impacting various ecosystems and human health (Hag et al., 2022).

Conclusion

Soil microorganisms, including bacteria, archaea, and fungi, play vital roles
in maintaining soil health, fertility, and ecosystem functions. Advances in
microbial techniques have revealed the vast diversity and genetic potential of
soil microorganisms, emphasizing their importance in sustaining soil
functions and agricultural productivity. The application of bioengineered
microorganisms, such as genetically modified organisms (GMOs), shows
promise in remediating soil pollutants and restoring soil health, although
challenges exist in their introduction and potential impact on native microbial
communities. The soil microbial ecology is vital for sustainable agriculture
practices as it influences productivity and ecosystem health, highlighting the
importance of managing microbial diversity for long-term land productivity
and biodiversity conservation. Bacteria, archaea, and fungi in soil contribute
significantly to nutrient cycling, plant growth promotion, and stress tolerance,
showcasing their essential roles in soil biogeochemical cycles and ecosystem
functions. Overall, exploring microbial diversity in soil offers valuable
insights into the intricate relationships between microorganisms, soil health,
and ecosystem functions, paving the way for improved land management
decisions and agricultural practices.
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Abstract

There is abundant potential for commercialization of spiced RTS (Ready To
Serve) beverages as natural health drinks from major and under exploited
fruits not only in domestic but also at the export front. The present study
depicts the sensory acceptability and nutrient content of spiced blended RTS
from pomegranate and grapes during fresh period. The prepared RTS
beverages were processed with extracts of cardamom, ginger, black pepper
and their combination. The spiced blended RTS was standardized based on
organoleptic evaluation. The nutrient content such as pH, ascorbic acid,
anthocyanin, antioxidants, and reducing, total and non-reducing sugars were
determined. The sensory evaluation revealed that according to overall
acceptably the score was higher in the treatments having cardamom and
ginger.

Keywords: Pomegranate, Grapes, Spice RTS, Sensory evaluation
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Introduction

Pomegranate belongs to the Punicaceae family and is one of the oldest known
edible fruits. It is an interesting and promising species for different world
areas, because it adapts quite well to arid and semi-arid soils and dry weather
conditions(Hasnaoui et al., 2011).

Nowadays it is mainly cultivated in Afghanistan, Iran, India, USA,
Mediterranean countries (Tunisia, Turkey, Egypt, Spain, and Morocco) and
to some extent China, Japan, and Russia. Spain is the main European pome-
granate producer and its production is mainly located in the provinces of
Alicante and Murcia(Melgarejo et al., 2000).

Pomegranates are a well-known source of many valuable substances, such as
hydrolyzable tannins (e.g., punicalagins and punicalins)(Gil et al., 2000),
condensed tannins (e.g., proanthocyanidins)(Poyrazoglu et al., 2002),
anthocyanins(Nuncio-Jauregui et al., 2015).

phenolic acids (e.g., gallic acid, ellagic acid)(Mousavinejad et al., 2009) and
organic acids (e.g., malic acid)(Poyrazoglu et al., 2002).

The pomegranate juice offers benefits for individuals dealing with conditions
such as Leprosy, high cholesterol levels, heart ailments, and kidney issues.
The production of processed fruit items not only mitigates seasonal market
fluctuations but also aids in stabilizing market prices while encouraging
expanded cultivation and production of pomegranates. Pomegranate fruits
lend themselves to various processing methods, yielding products like juice,
squash, syrup, jelly, wine, anardana, and anar-rub.(Tripathi et al., 2014).

The grape, a fruit cultivated and consumed globally, has a rich history.
Traditionally, European nations held sway over grape production and export.
Nevertheless, in recent times, South America has experienced notable growth
in both grape production and export, boasting two harvests annually.(Ruiz,
2011).

The berries are good source of sugar, acid, minerals like Ca, Mg and Fe
and vitamins like B1, B2 and C. Grapes are used as table fruit, wine, juice
and raisin. The cultivated types of grapes are classified into table grapes,
juicy grapes and raisin grapes(Meena et al., 2022).

Spices are predominantly utilized in food for their flavor enhancement and
capacity to prolong shelf life. In addition to their ability to enhance taste,
spices offer natural antioxidants and antimicrobial properties. Furthermore,
they possess carminative effects, aiding in digestion by stimulating the
appetite.(Thirumoorthy et al., 2014). In addition to their appetizing attributes,
these spices possess medicinal and therapeutic qualities, exerting a
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significant impact on human health by influencing various physiological
processes. Incorporating spice extracts such as ginger, black pepper, mint,
cardamom, and cumin into juices and their spiced beverages not only
enhances taste, aroma, and nutrition but also augments their medicinal
properties. The development of blended fruit beverages using pomegranate
and grape addresses a crucial issue, as these fruits are prone to higher post-
harvest losses during distribution and handling. Renowned for their distinct
flavors, textures, and colors, pomegranates and grapes offer notable health
benefits due to their high antioxidant content, as well as vitamins and
minerals.

Pomegranate-blended fruits are extensively utilized in beverages and
various food items. Combining two or more fruits creates novel flavours and
tastes, which contribute to consumer acceptance. The objective of this study
was to evaluate and develop a spice blended RTS beverage from
pomegranate and grapes fruits.

Materials and methods
1. Sampling

Bahgwa variety of Pomegranate and Bangalore blue variety of grapes used
in this experiment procured from farmer’s field near Devanahalli, Bangalore,
India. Fruits of uniform maturity, size and shape, free from bruises, injuries
and damages were selected for the experiment. various spice extract Viz,
cardamom, ginger and black pepper were purchased from a local vendor in
Vidyaranyapura, Bengaluru.
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Table 1. Physico-chemical composition of pomegranate and grapes

No.  Parameters Pomegranate Grapes
1 TSS (°Brix) 13.70 14.10
2 pH 3.65 3.78
3 Acidity (%) 0.80 0.75
4 Ascorbicacid (mg 100g™) 10.04 7.37
5 Total antioxidants activity (mg AEAC 100g™) 58.00 32.00
6 Reducing sugars (%) 9.11 11.60
7 Non reducing sugar (%) 3.16 2.90
8 Total sugar (%) 12.27 14.50
9 Anthocyanin (mg 100g™) 17.00 29.00

10 Length (mm) 66.00 19.40
11 Diameter ( mm ) 75.00 17.45
12 Weight (g) 298.00 3.80
13 Juice recovery (%) 53.17 79.60

2. Extraction of juice

Pomegranate fruits were cut open using a knife discarding the peel
adhering to the placenta and the arils were carefully separated. The arils so
separated were extracted through carrot juice extractor and filter through
muslin cloth. The grapes berries were thoroughly washed in clean water. The
washed berries were separated from the bunch and were crushed by hand
pressing and filtered with the help of muslin cloth. Both of the extracted juices
were centrifuged at 5000 rpm for 5 minutes and obtained clear juice was used
in the present study.

Table 2. Recipe for blended spiced RTS from pomegranate and grapes

Treatments Juice (%)*  Spice extracts (%) TSS °B Acidity (%)
1 15(50:50) Control 13 0.3
2 15(50:50) Cardamom (0.01%) 13 0.3
3 15(50:50) Ginger (0.01%) 13 0.3
4 15(50:50) Black pepper (0.01%) 13 0.3
5 15(50:50) (cardamom + ginger) (0.01%) 13 0.3
6 15(50:50) (cardamom-+black pepper)(0.01%) 13 0.3
7 15(50:50) (ginger + black pepper)(0.01%) 13 0.3

A
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Juice blending (pomegranate: grapes)

Pomegranate and grapes juices were blended in the ratio of (50:50)
Blended juice was used for preparation of RTS as per the following recipes
(Table 2). The required quantity of RTS was prepared by mixing of
pomegranate, grapes juice and water as per the treatments. Total soluble solid
of 13°Brix was maintained in the juice by adding desired quantity of sugar
common for all the treatments. Each spice extracts were added to each bottle
separately after calculating the required quantity of spice extract to be present
in the final volume of prepared blended juice according to different treatments.

The prepared juices were filled in 200 ml capacity pre sterilized glass bottles.
Chemical and sensory quality of the prepared juice was studied.

Biochemical analysis

Biochemical properties of blended spice RTS was studied with the
following parameters, material and methodologies were followed are as given
below. Total soluble solids (TSS), determined with the help of digital hand
refractometer (ATAGO, model:PAL-1) and expressed as degree Brix (°B).
Digital pH meter (UITRANS, model: BP 3001) was used to measure the pH
of the products. Total titratable acidity of blended juice was determined by
visual titration method as explained by Lipke (2006)(Lipke, 2006).
spectrophotometricmethod was followed for estimation of ascorbic acid of
blended RTS product as described by William (2006), using 2, 6-
dichlorophenol indophenol sodium (chemical quality and production
company needed) salt with slight modification. Total monomeric anthocyanin
content was quantified using a pH differential method described by Giusti and
Wrolstad(Mazurek & Wtodarczyk-Stasiak, 2023). Total antioxidant activity
of blended beverages was determined by the FRAP method explained by
Benzie and Strain(Benzie & Strain, 1996). Sugars present in the blended juice
were estimated, following the method outlined by Lane and Eynon described
by Ranganna(Lakshmi et al., 2005). with some modifications. Organoleptic
evaluation of blended RTS was conducted on the basis of colour, aroma,
texture, taste. After taste and overall acceptability by a panel of ten judges
using a nine-point Hedonic scale. Completely Randomized Design (CRD)
was used for analysis of the experimental.

Results and Discussion
The results obtained during present investigation are presented and
discussed under suitable headings in view of available relevant scientific
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literature. Quality composition of spice RTS was varied with respect to
different combination spices. The impact of various spices on pH levels,
ascorbic acid concentration, anthocyanin content, antioxidants, and levels of
reducing, total, and non-reducing sugars was assessed. Analysis presented in
Table 3 indicated that regardless of the treatments applied, there were no
notable differences observed in pH levels, ascorbic acid concentration,
anthocyanin content, antioxidants, or the levels of reducing, total, and non-

reducing sugars.

Table 3. Biochemical composition of blended spiced RTS from pomegranate and grapes

Ascorbi Total Non
scorbic s
] . antioxidant .
acid Anthocyanin activity Total  Reducing reducing
Treatment pH (mg (m sugars sugars
(Mg100 CGEL00gl) 9 %) (%) sugars
1 AEAC 0
ml™) (%)
100ml-1)
T 3.63 1.61 2.95 6.75 1256 9.29 3.26
T> 3.63 1.61 2.95 6.75 1256 9.29 3.26
T3 3.63 1.61 2.95 6.75 1256 9.29 3.26
Ta 3.63 1.61 2.95 6.75 1256 9.29 3.26
Ts 3.63 1.61 2.95 6.75 1256 9.29 3.26
Te 3.63 1.61 2.95 6.75 1256 9.29 3.26
T7 3.63 1.61 2.95 6.75 1256 9.29 3.26
SE.m % 0.03 0.01 0.15 0.18 0.40 0.26 0.15
cb@ 0.09 0.02 0.45 0.55 1.20 0.78 0.47
5%
F test NS NS NS NS NS NS NS

NS- Non Significant

Ti: To + Control
To: To + Cardamom (0.01%)
Ts. To + Ginger (0.01%)

Ta: To + Black pepper (0.01%)

Ts: To + (Cardamom + Ginger) (0.01%)

Te: To + (Cardamom + Black pepper) (0.01%)

T7: To + (Ginger + Black pepper) (0.01%)

To - Pomegranate juice (50): Grapes juice (50)



J-2VF oY (45 do9gd 0,9 dougd Aomo 03 B - 0l S5

Sensory evaluation

—m—Color
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Figure 1. Sensory scores of blended spiced RTS from pomegranate and grapes

Sensory evaluation of spice blended RTS beverage from pomegranate
and grapes.

The highest sensory scores were recorded in treatment added with 0.01 per
cent cardamom. This indicates that, addition of spices improves the sensory
quality of the RTS. Similar findings were reported by Sharma et al(Sharma
etal., 2017) in preparation of plum appetizer; (Hossain et al., 2011) in tomato
juice added with various spice extra cts; Hussain(Hussain et al., 2015) in
ginger, pepper and cardamom oleoresins flavoured pomegranate juice; in
ginger extract added watermelon juice; in ginger supplemented mango
juice;(Deka, 2000) in mango-pineapple, lime aonla and guava-mango RTS
blends and in preparation of tamarind RTS beverage added with cumin and
cardamom.

Colour

Sensory scores of blended spiced RTS from pomegranate and grapes are
shown in Fig. 1, which indicate that, the highest sensory score (8.25) for
colour was recorded in T2 (0.01% cardamom, followed by T1 recorded (8.23)
score. The lowest score (8.00) was recorded in Te (cardamom + black pepper).
Colour scores of treatments were not influenced by the presence of spices. All
the treatments scored high irrespective of different spices added. It indicates
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that presence of spice extracts does not make any visible changes in colour of
the blended beverage.

Aroma

The highest sensory score (8.25) for aroma was recorded in T2 (0.01%
cardamom) followed by T3 (0.01% ginger) which recorded 8.00 scores. The
minimum score (7.11) was recorded in Ts (0.01% cardamom + black pepper).
The higher scores were recorded in the treatment which containing
cardamom. This might be due to good aroma of cardamom for the panellists

(Fig. 1).

Taste

The highest sensory score (8.45) for taste was registered in T» (cardamom)
followed by Tz (ginger) having score 8.00 (Figure 1). The minimum score
(7.64) was recorded in Tg having cardamom + black pepper. The treatment
having cardamom was liked by panelists and this might be due to the
influence of good aroma of cardamom.

After taste

The sensory scores for after taste of spiced RTS prepared with different
spice extracts are depicted in Figure 1. The highest score (7.75) for after taste
was received for Tz containing of 0.01 per cent ginger followed by Ts (7.65).
The lowest score (6.99) was received by Te having 0.01 per cent (cardamom
+ black pepper). The higher score for after taste was recorded in the treatment
having ginger spice. This may be due to the strong taste of spices which might
have given better after taste to the pallet of the panellist.

Overall acceptability

As per the Figure 1, the highest sensory score (8.29) for overall
acceptability was registered in T (0.01% cardamom) followed by T3 (0.01%
ginger) having score (8.15). The minimum score (7.11) was received by Ts
and Tz having 0.01 percent (cardamom + black pepper) and no added spice
(control), respectively.

Overall acceptability scores were a composite of scores for other
characters because panellists were asked to keep in mind all the other sensory
parameters while scoring for this parameter. The score was higher in the
treatments having cardamom and ginger. This might be due to the presence
of good colour, flavour, taste of spice which would have given a better colour,
taste, and aroma
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Conclusion

It may possibly to process spiced ready-to-serve beverage from
pomegranate and grapes by blending different spices. The colour and flavour
of any processed product play an important role while tasting the same. The
spiced blended ready-to-serve beverages are having high potential for
commercialization and marketability. The introduction of new types of value
added and nutrient enriched spiced fruit juice based beverages might improve
socio economic status of the country by enhancing the export trades. All
prepared products were acceptable but the treatment with 0.01 percent
cardamam, 13 °B TSS and 0.3 per cent acidity was found to be superior in
terms of quality attributes like colour, taste, aroma, flavour and overall
acceptability through organoleptic evaluation.
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