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ok a5 wib oo wiges sliiejl JSice Zingiberaceae oslygls 51 Curcuma obls og,5
alio ( olie olge mlbio wulds ;o sl 3 0I5 lioren aiyle 0,057 Hg)ls g S| B0 0 00 yinS
5 GoleosS SLS 0 zlyminl g3 g o 50,5 law o9yl il e Lo 1y olasdl g o cial)T slge
S3beasS LS o gl e 53 1 Btell Ggllas Sl 2 9 93k ol ey e @0 85 oS
eolhe Sl e 90,5 M Helaiedy Baiod (nl el a8)S 18 aBdles 50 mwy jeboar 3l Lo
ultrasound-assisted sgiwe 5l esliisl L C. Xanthorrhiza;l sgbees olS o 2|5l 4o o yal)b
orl yo cwl sas ools sl Response Surface Methodology (RSM) sextraction (UAE)
5-20) zl 5l o el ooy ooliiwl yuite 4w b o ,on BOX-Behnken design (BBD) ;| s
hasd wisliuwsd olas o (6-10 mL/g) Sl | mle S g «30-50°C) Oyl ax o (adds
reversed-phase high-performance liquid ;i osli.l L curcumin 4 xanthorrhizol «Ls .
Shad i ol 0l et AL o 39l (sl plite SLo, ST L e a5 Chromatography
8 ML/Q salx/wols s g aids 20 ooy S0°C &)l > ax o ;0 Xanthorrhizol Ll b Jgame
P 4i,8512.50 obes 30°C Syl a0 0 curcumin goad o pion Sl 50 el sanliasa
LS o glymiinl Loy, a5 AS e drogi Geid opl ol sdelcwwoas 10 ML/Q sl pole s
(e syl b cow ultrasound-assisted extraction (UAE) sgiw 5l sslanwl b sgbeoS
Slidod jslareds DS 1 (gsleasS DS po gliminl dg 50 collae slasgioe 51 (o Sum @ wlgi oo
255 1,8 colatl 550 yiion ol

Curcuma xanthorrhiza; Ultrasound-Assisted extraction :guls <leds
Xanthorrhizol; Curcumin; RSM
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Lice a5 coul (s o0lgils) Zingiberaceae oolyls 4 by o Curcuma xanthorrhiza
Ol 3 0gb e S Athl g ol bple LSO po 3 lizmed olS cpl aibse b3l GlalS ]
Wamgn o5 el bl Gz slo)9aS 50 lags low Sl 6yl (i layd (Sl 00 gk
Curcuma a5 sas oo olis Slidss. 0.5 o 3 solitul 0,50 ol ol § oS EISCie
Sehe ol OYWS] g wubs (oS M (lbpw rasileg, wwibs leys sl Xanthorrhiza
wlidx o 49 oKl Curcuma xanthorrhiza ;s ,.l(Erpina et al., 2017)c..|
(Anjusha & s)ls saxie plpl loys slp wax Glagyls adg o gl Slidss pgasa
a>ls Javanese turmeric b 4 Curcuma xanthorrhiza .o , Gangaprasad, 2014)
Caols oS ol (AZiz et al., 2018) s jls Sbjsnil slagyls ;o solitwl o 1, SYeb aile a5 sud
A g A (g5 Lid ws (olanST Wb (6 ,5Sh b miis g ol s« oldlas olb e ws
(ETpina et wis o (s Sslr o) Ken 31 o0ls 2alS |y gyl oLS ool lizmas adlbon Lo |, cusls
Curcuma g BB wled ams o Galial 1y ol 5 b agdss Job jo 0 Jlade al., 2017)
xanthorrhizol, Jels Jé sl LS5 5l o)bm ololis 5 jlilas L Xanthorrhiza
(Aziz et al., 2018) ol oois ab yae LS5 S5 5 £UrCUMIN

5 Gloyd Comal Jl a5 Ol 5w e AlS 0 gyl lalS o ssleSgsd Lale)]
ke e ope Sl olatdl sl ol g5y OlalS sl wbe [l Sl o555 o
@l dlse mlio g welyj (gilug s mlio ;o a5 s wie g5l slapidslio mls G Fpee LS
S5 3 g w1555 ()l Saeal 5l 59l il LS T g0k sl ls ) sdes ool
oluS 5 olulis ogde 5 .(Anjusha & Gangaprasad, 2014)wss oo ooliwl og,ls SluS 5 gl
29yt S A i dregl 5 GeRod Caz )0 5 S Slge glio o dagl glEl ey, 5 Jub
J (el Al sladsSlle Cosgrge Sde 4 (ceid Culbs p3 (g9l OlaLS (s3lete UL (b
OS50 s S5 oo 00laiw] (golarS DS 5 gl isinl G A (sosi iloads eolaiul oyl Sl o
(TuSek et al., 2018) cuwl ool mlioys Soigdem Jud sloJeslle JoSo (40,50 s 4y 4o
(Bagpinar et al., 2017,

ultrasonic-assisted ol ;| sslesS Sl 5 2l 5l cus a6 Wb GlssSs 5l S
2 Jlie jeba cul S>e8 5 Sy sl pmSojlail o aulais b odes jgbas 45 ol €Xtraction
@b o 0Skes 5 039 o)l,) Sloms Wgwl il oSt cpl g edle o Lo Sl g b gl Y
ok Wil o LS 5l oS ezl adee H.-F. Zhang et al., 2009)) s ,.5 o & ,50 Lol
S5UsT Slatsy -l dnmss gl s absse oyl il b 5w Gk sk
SpSee HIB eolial 9y9e gl 3 Cglhe llyd olulid lp (Sesl, Sl g aes ol
sl Jow Coedl sl ool canay 3l slo Jlo yo a5 suales Wbl 5 Subuki et al., 2018))
sob o cel oad slagtsy S (So 4 b gl wsllae Lulyd 00yl cessy car (Sl
o yuiio oy yroto ololids 0gie opl Ban (TuSek et al., 2018) 5.5 o 1,8 ooliiul 5,40 (slod S
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ol Saa (Aydar, 2018)uas s cewss RSM 5l ool b 1) 2l 5wl Jgame o yiien a5 ol
RSM i eslizwl L Curcuma Xanthorrhiza;l sgbeesS ol po gl sl caslio oyl o8l subios
53 o ooliiul sla el b .o ANOVAGL s bws ol ol 5 Box-Behnken (BBD) design
SXanthorrhizol a by ye Slas oo .ol sl gole G g« Julad oloj o)l o a j0 Gubioxs
Photo Diode Array detector (PDA). L jeze 45 RP-HPLC L.y #l,5el scurcumin
xad el 4 Curcuma xanthorrhiza;l UAE Lwg casl casss wgllas Layl il ool plxl
el sas (5,25 o5lail curcumingxanthorrhizol, « Ly o SleaS i g ¢ Jolss Jguamme
Wiy, =¥
el 0ad go oolaiul oole S 4 ggyle Ban 4 (LS iy Jle bas gy (s jeb 4
5 Ll o oolitul 890 (iw odd aislid g9yl plolS 51 o (Taher & Sarmidi, 2015)
St S lb e as cudlad (Sl as el Juls a5 el Curcuma xanthorrhiza b s gul
Zhang et al., ) col 8,3 )15 axg5 0,90 Col (S0 S P 51 6 uKiin 5 (oS ol p
e Blge oaied pab g K g clas (Ol asgol Gl 4 slos S jghay oLS oyl lioren 2014)
5 Coyd il ggyls o Jge,d opdle . (Alafiatayo Akinola et al., 2014)ses o ool
2 sl lacalled sk shass ol sl Gl sl oad (b olS ol et ol ol
S pailogy (ol ailia YU g5 ,Lid jelane 4 a5 oad axslus Curcuma xanthorrhiza
curcumingxanthorrhizol, sgas 4 0.5 o 51,38 oolitul 8,50 A5 (6 5lows (S yg00 ilonST
Curcuma o sg>g0 poe LS 0 9 (Sojlgm Sloogas ol 4 a>45 L (Ab Halim et al., 2012)
09,5 b Il wciio b a5 conl (6,500 cnlpli conl Jlo,55 5 pols coenl 51 6LS ol Xanthorrhiza
Prabaningdya et al., ) 5 plolis |, (Sojslon laclles 4 Sl slasS SLS o St
5 Spe glil Glastsy 5 )18 Spzs QLS ;3 (o Jlake Ysese Jlub SluS 5 gyl ki 51 2017)
-(Salea et al., 2014) 055 o oolitwl a5 dlge 51 LS 5 ol 2l )5l 6l &S Cowl sals (820 S5l
aibice yie Sy9p0 O3y 9 sae e CUFCUMINOIAS ;I JSioe Curcuma xanthorrhiza
Curcuma  oielsle b plys 51 o b 398 o0 i (Darmawan & Pramono, 2016)
«1.48-1.63%) xanthorrhizol Juls asb o Sojden Jud olS 0 4 sl Xanthorrhiza
phellandrene, camphor, (1-2%) demethoxycurcuminscurcumin ol curcuminoids
(Theresia et al., 2019) tumerol, sineol, borneol, flavonoids, and sesquiterpenes
solitl g ls plo b (oS5 Sigo a4 b gyls olaze a4 gloo s 9l aCUrcuma xanthorrhiza
Rosidi ) acee Curcuma Xanthorrhiza syl a5 s s 099 (s slag,ls ol 5l yidas 095 o
¢y <o LCurcuma xanthorrhiza 5,5 9, Jel 5> Xanthorrhizol et al., 2016)
083 e IS5 1y (6500 b, 46.3% Lu,i oS e onl .ol SESQUiterpenoid-type bisabolane
SlaS 5 ple olxes Devargj et al., 2013)) sl e hydro-distillation soss 5, ,b 5l a5
Aziz et al., 2018)) sxwa cUrcuminoids susl cesay Curcuma xanthorrhiza ;45 ssee
curcumin (CUR), Jsls a5 wlos axsles Diarylheptanoids lse 4, curcuminoids
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Cussrge 095 oo demethoxycurcumin (DMC), and bisdemethoxycurcumin (BDMC)
Curcuma xanthorrhiza a0 b 4 bl o5 5, obel ceb curcuminoids
G o LpilanST il SUend cUrcuminoids. ! » opMe (Erpina et al., 2017)s4s o
el el Cmnl Bl 89, 5 (27 laseS] a3z a5 s O (sl LS T Sl
e 2l olge Old el was o oS 1) olie Blge Cais s oo S 1) Sl Blge 5y
(Anggarani & Maulana, 2018) .S’ s s xSol> 213 dlge CutnS 38, o 5l 5l g 00
639 0 |y ol i o alS I gleenS LS yo gl il dugy g 35 K00 (g
Sy Oladllas plwl (e cpl wlol 3 ojls SIS cidw Slhe lies s5lo o,0uiul 5 b))l an e
5 e 3590 dnho (SoleasS BLS 1o 0y shate 4 gl Sl (el g gl Pl slafally o abal) (o)
ot (bl s 4y gl Feul b SuSs ples e 5o Vseno UAE (Mary et al., 2012) coul asgs
3550 35550 $Saislser JUd e SLS o (538, (Ll Blo &5 Gy Sl Az 0 (05 5 05
(Le Pham Tanetal.)s .5 - ,I,5 oslizul
Sgdmo -V
A x5 50 ol ool (s9leous Slgo —),Y
Shlerysrsx laylil e (d9,8 LS (slaejlie 5 S 51 Curcuma xanthorrhiza .z,
BBl sles ;0 g ol ax )b K>S Slakad 4 oLS ol At sl onds gyl ,5 2019 lg yo Ll
Jolis 5 Jgilie .ol oais ool CUrcuma xanthorrhiza zl sl sly Jybos ailoss Sis
el sad laxJgilis Lawes CUrCUMIN 4 Xanthorrhizol .cul sass sl ,»> QRec 5 HPLC
& 009y =YY
Sl 4z 0 5 ley easS ubaii b jeore IS0 W &,03 460 KHZ Lo b Ssgul 1 oo
el 00 1zl w17 6121 L Curcuma xanthorrhiza gl sel ool 48,5 1,3 ooliiul o9
039 1,5 ) el gl o g9l S (g Se S G 0 Curcuma xanthorrhiza as,, e
S Ul je o ye Kb el ool a8 5 i 4o 10 mML/G 3 8 ML/ BML/Q a5 el ous
8 aids 20 b 0 gl el loy waw 512 50°C 130 &)l a0 0 awgie LuilS 3 b Sigul sl
35 yeie VACUUM rotary evaporator L.y g oas yils zl sl slge ol Swdld sl oais ools
o (6,0 gam Al e b Jwn 31 48 alols ojlac .ayT sty IS pge pls ojlac b ol oa
]
2525 HPLC (ggleaus LS yo - ¥,¥
ol 935 $ig8 b e a5 RP-HPLC Agilent Series 20 ;i i 4500 § Judow cq
39290 GbeanS LS 5 olulil o Judow g 4y im0 gl oo ol .ol a8 5 (118 colaiul 550
reversed-phase L.y oluS s cpl lulos .cuwl oo soliiwl oads gl olac o

HPLC, Japan Analytical Industry, Tokyo, Japan model: (Shimadzu -
Luna® column (description: L ;e 45 coul sais plxiNexera LC-20 ADXR)

UV flash ;Luna® 5um C18(2) 100 A), (Size: LC Column 150 x 4.6 mm)
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la Howe 82,5 pox> iloas sl M o a0 L ML/MIN (L > was b ol 5 Jgilbow .ol
270 NM (0 — 7,5 oo saslice slagyle; dslio b (soleosS OLS po ol oas pulazs 10 pl
ol oad ansid s i, slas jaal cusls Jlas e L270 nm (7 — 15 min) 4min)

Shasd «Ban sla piis ;o (el gle Cans g o)l 4z o gl Seal b)) Jitae sla i Sl
olKiws el 48,5 )3 cou 5,90 CUrCUMIN gxanthorrhizol, jlaie .5 ojlasl izl 5wl Jgame
sslaxwl curcumingxanthorrhizol lais oo !, diode array detector b ;4> RP-HPLC
I Jiiee sloyicie g atadly slo i o bl JBoX-Behnken design (BBD) .cul oui
30 )18 (2bj)lo )90

Curcuma 51 gglwaS Sl p 5031 Cowds Cugr cowbioo Ll (5091 Caway -1.f
UAE ¢ BBD ;! sslaww! b xanthorrhiza

e RN

el oo o0ls i 14 Joaz 0wl o uis opl Julds a5 ciolejl an,os VY pyew b

Jyame cud g BOX-Behnken design (BBD) s sa ssliwl sla piio o3l 1.4 Jgu
Variable Levels Response Values

Time Temperature Liquid- Yield Xanthorrhizol Curcumin
Run  (min) (°C) Solid (%0) (%o wiw) (%0 wiw)
Ratio
(mL/g)
1 5 30 8 66.30 80.45 29.85
2 20 30 8 65.84 78.94 35.01
3 5 50 8 65.75 78.23 34.96
4 20 50 8 72.20 85.68 3450
5 5 40 6 66.70 74.00 17.05
6 20 40 6 68.46 7412 2850
7 5 40 10 66.21 74.07 36.07
8 20 40 10 7050 79.11 29.01
9 12.50 30 6 65.22 72.05 2211
10 12.50 50 6 66.78 72.00 3178
1 12.50 30 10 64.70 72.05 39.73
12 12.50 50 10 69.00 77.02 3390
13 12.50 40 8 72.00 82.25 36.99
14 12.50 40 8 71.66 83.00 37.60
15 12.50 40 8 7174 82.58 38.00
16 1250 40 8 7215 83.07 3743
17 12.50 40 8 7123 82.54 37.63

ANOVA 4= -Y)\.¥F
Gl odal caws 46 ANOVA o551 ool b ()bl Judos g 4555 sl 0,25 slaesls o)
' ANOVA Madadi et al., 2020)) coul 121 L5 Sy, Jow 51 oslital b s )lel s 51 o5
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as’ Design-Expert 530 e 550 eolaiwl b odel caway Sloglas .09 co ooliiwl Joo (j0g caslin Cyumas
il e Joge oy QUAAIALIC Joge a5 ams oo lis conl ssel 2.4 Jga o

curcumin ¢ xanthorrhizol luis g zl 5l Jgamo 40 ANOVA &35 2.4 oo

R- Adiuste Predicte
Response Standard  square 1 d PRES Remar
Model L d R-
Deviation d R- S ks
squared
squared
Yield Linear 264 02863 01216  -0.1163 142.16
oF| 275 04074 00518  -0.4753 187.87
Q“?grat 027 09960 09909 09934 084 S”gge“
Cubic 0.35 09961  0.9843 +  Aliased
Xa“th‘l)”h'zo Linear 4.73 01188 -0.0845 -05624 515.92
oFI 5.08 02170 -0.2528  -1.8501 941.14
Q”?grat 0.28 09983 09961 09931  2.27 S”gegeSt
Cubic 0.34 09986  0.9943 +  Aliased
Curcumin Linear 5.39 0.3587 0.2107 -0.1702 689.37
oFI 473 06206 03930  -0.2330 726.37
Q”?grat 029 09990 09976 09967  1.96 S”ggeSt
Cubic 0.37 09991  0.9964 +  Aliased

olzs curcumin g xanthorrhizol jlsie ozl el Jpame 4 e a0 |, ANOVA aods 5.4 4 ,4.4, 3.4l Jsox

SRS (o

Degree

Sum of Mean Prob > -
Source s of F-value Significance
quares Square F
Freedom
Model 126.84 9 14.09 19555 < 0.0001 Significant
A-time 18.12 1 18.12 25142  <0.0001 Significant
B-temperature 17.02 1 17.02 236.21 < 0.0001 Significant
C"'qr‘:i't?:o"d 1.32 1 1.32 1832 00037  Significant
AB 11.94 1 11.94 165.63 <0.0001 Significant
AC 1.60 1 1.60 22.20 0.0022 Significant
BC 1.88 1 1.88 26.04 0.0014 Significant
A? 7.62 1 7.62 105.77  <0.0001  Significant
B? 35.12 1 35.12 487.27 <0.0001  Significant
c? 25.13 1 25.13 34868 <0.0001  Significant
Residual 0.50 7 0.072
Lack of fit 3.575 3 1.192 9.516 0.9985 Not

significant
Pure Error 0.50 4 0.13
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xanthorrhizol jlaie sl ANOVA a5 4.4 Jsus

Sum of

Degree

Mean

Source F-value Prob>F  Significance
Squares of Freedom Square
Model 329.64 9 36.63 453.84 <0.0001 Significant
A-time 15.40 1 1540 190.84 <0.0001 Significant
B-temperature 11.14 1 1114 138.02 <0.0001 Significant
C"'qr“;t?:o"d 12.70 1 12.70 15737 <00001  Significant
AB 20.07 1 20.07 248.69 <0.0001 Significant
AC 6.05 1 6.05 74.98 <0.0001 Significant
BC 6.30 1 6.30 78.06 <0.0001 Significant
A’ 0.035 1 0.035 043 0.5320 Significant
B’ 16.08 1 16.08 199.20 <0.0001 Significant
C? 233.95 1 233.95 2898.8 <0.0001 Significant
Residual 0.56 7 0.081
Lack of fit 0.096 3 0.032 0.27 0.8422 Not
significant
Pure Error 0.47 4 0.12
curcumin lsis sl ANOVA o325 5.4 Joax
Source Sum of Degree Mean F-value  Prob>F  Significance
Squares of Freedom Square
Model 588.52 9 65.39 753.70 <0.0001 Significant
A-time 10.33 1 10.33 119.05 <0.0001 Significant
B- 9.10 1 9.10 104.83 <0.0001 Significant
temperature
C"'qr“a't?(')so"d 191.88 1 19188 221165 <0000L  Significant
AB 7.90 1 7.90 91.01 <0.0001 Significant
AC 85.66 1 85.66 987.26 <0.0001 Significant
BC 60.76 1 60.76 700.34 <0.0001 Significant
A’ 70.69 1 70.69 81480  <0.0001  Significant
B’ 0.092 1 0.092 1.06 0.3384 Significant
c? 140.42 1 140.42 161852  <0.0001 Significant
Residual 0.61 7 0.087
Lack of fit 0.070 3 0.023 0.17 0.9091 Not
significant
Pure Error 0.54 4 0.13

Tl o Jlod g 0 jnd e Y0¥

&P Jpazo p dale p golo Commd 301> 4250 (o loj T -1, ¥1F

,» Curcuma xanthorrhiza zl,5eul Jeame » del> » gle Cos 5 & )L> 450 (loy 36
225 590 1T ples 61 1,64.7-T2.2%  JJais 2l 5] Jgarme ol 453,55 o) 0 090 Gubods o)
30 axgi B saad p YL oauss lis a5 sl +1.51 (A) o sl copo 0590 5 sl o] s
(b) «(a) response surface casas olis 14 IS .l Jow Lulpd plo b lad e gl 5wl Jyaxe
fole s 5o gl il Jgpame oy &)l a0 5 by 56 saims olas a5 the contour plot
(p value) < zl el Jgame » (B) &)li> ax 0 L (A) gloy el 51 el (pl,5 (e 8) ol sl
Qoo o Lis 236.2(P value) b awslis ;o 1) sob; cusal (F-value= 251.42) #| sl ;b .ol
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56 Jyame glmal loj abioe Gilil Ol 4z )0 a8y cosl ouds &)l 14 S 0 a5 jshailen
10-20 ;| gl gloj g ol 5 ilw S50 640 o o)l ax 0 50 Jgamme o) (s b oo a5l
ol 38y 5o Ayala-soto et al. (2016) sloazil b suios opl 50 oo ail,] gl .ol sl casay
arabinoxylan s, jlaie sbsjl el &yl ax 0 b oolen oyloy sbssl conl oanl JUygs cnl o
(Ayala-Soto et al., 2016) ss%
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B: Temperature

(b)

V US4 lsges (@) contour plot (b) response surface saas, zlsenl &)l a0 g ooy b oaims olas
welagle Cols S 5o gl il JgameBail o (o5 ) (o)
o (C) sala/ple cund g (A) gl b cund L Curcuma xanthorrhiza gl el Jsase
P =0.0022 ceod b aslo/mle s 5 glyseinl ol blite 51 .40 JS& o ol a3 )8 155G
Coms gl il Jgame p gl loy il F-value cusd anslio plfin o .ol 03g: cenlis Value
o 8 aslrlmle cans o T2.2%0 s0uad b i Jgpams ol 009 5 i sl gle Cans 4
3,50 o Canlad ,.;ls ot Gad s odal Cawds (GabasS LS 5 Cul> el caws 4 ol ol 57 ]
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Aliet) LSep g Kgdo Jo ohad sl D> bwg Slol 4 ohd SluS 5 cosl a8 1,8 ool
al., 2018)

Yield

10.00

Yield

20.00

8.00

C: Liquid-Solid Ratio

(b)

and sl aslafgle Coni 5 ole; b aims Lzs (b) response surface (a) contour plot jlsges :2.4 ss

6.00 - 5.00

3k oo (40°C) & )ly> ax 0 4o gl Jgame

Pl oo lis |)C) ) el asle o b (B) Ol 4z o el IS 7ok g gow A mhaw 3.4 s
Sl az e Bliie P wlal faes 4y el 009 canlive dela/ mle s b gl peinl &l a0 bl
bl Jlasol Ldo 6w el 009y canlia P value =0.0014 =3 L olx/ mle S g 7l el
el 089 Jle s (18.32) wslr/gole s F-ValUE L aslis 4o (236.21) &)l > 4> ,s Value
A2 &y Oyl a0 VL Jlasl s 5o conl Sas 25l Jaaze iolidl azs s
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Yield

10.00

30.00 35.00 40.00 45.00 50.00

(a.) B: Temperature

Yield
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8.00 40.00
C: Liquid-Solid Ratio

(b)

2l dela/gle Cans 5 &)l ax 0 L5 sasms las (D) response surface (a) contour plot lsses :3.4 ss

B: Temperature

b oo (48:3512.50) ol ooy 58 gl sl Jpame o

S5 03151 YL oo/ gslo oo g syl az 40 (o p516.2.3.1.4

Xanthorrhizol
Cowds 712-85.68% oogamme ;o (0,20 590 17 ples sl pXanthorrhizol lais s 5 olul

(AB, AC,BC) i 90 el 3l (Bl o Jloged) (gom aw 7,b 9.4 3 8.4, 7.4.Jl.i.is| PO PN
035: -1.39 (A) 1loj sl cupd 3550 1 el oas s0ls oyLzs Xanthorrhizol sjle coeS jo e @
IS s e olis Jow Ll s plo b awslie oXanthorrhizol coss 1) coslio 135 o 5YL a5
Xanthorrhizol s, » 1, zl 5l &)l 4z 50 3 oley 51 a5 sas o olis |y fruly mlaw 4.4

Sl a0 LA zhpeenl by el oo co las abl g0 Coll sl mls Cons a5 )i jo
Sl aS calins oo cpl ol sads es 0.0001< (p value) s LXanthorrhizol s, . (B)
gl ol 5l S (F-value=138.02) z! sl sles ol o4y cowlin Jow AB - Jilie

ol lizes zl sl loj g gl sl Ol ax e blite Sl el sad ools olis (F-value=14- ,A¥)
Haldar et al., (2016) L.y golie a8l ams oo olas [Xanthorrhizol coas o ilj8l ssias
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axlllas &)l,> a0 0 Curcuma longa |1, Sdged alaS 5 oglhae Layl i bay Tl ooy <ol
.(Haldar et al., 2016)ws 5

Xanthorrhizol
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79,5917

45.00 —

40.00 —

35.00 —|
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(a) A: Time
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83.825

81.95

80.075
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45.00 16.25

40.00

B: Temperature A: Time

(b)
gl &)l a0 g by b sawas oles (D) response surface (a) contour plot jlsges 4.4 s
b o (o5 1) (e B) salale culs s o Xanthorrhizol goas

s g (A) gl by 56 (D) response surface (a) contour plot f.0 s
Ao e a8l 0,8 Ole ax 50 40 ol ol > ax e jo Xanthorrhizol cus aws jo (B) sel/als
L .ol 059 comlie 0.0001< (p Value) Juie b sslo/gle cos 5 gl ploy nib Jline S
089 oo dela/gle s 4y s Xanthorrhizol cos , zl 5l (b 5t F-value awlic
370V 3190.84 sy |, selr/ple o g gl oo lp |, F-value 5.4 Jous ol
olaS 5 el (Nur Fauwizah Azahar et al, 2017) sloadl b aslice ass opl .cusl ools 3,155
b Joilal clale Jiee glayine 5 y5l8 oloy Gl b Slsid (lyims (] 0 &5 sy sl
(Azahar et al., 2017) col sl cows a4 Sdgid Jlaie jiSTas
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Xanthorrhizol

10.00

(a) 5.00 8.75 12.50 16.25 20.00

Xanthorrhizol
3

(b)

C: Liquid-Solid Ratio

gl dal/mle cons 5 ey 3 saias oLas (b) response surface (a) contour plot lsges :5.4 ss
a3k e (40°C) ol o)l > a0 o Xanthorrhizol o,

wolr/mle i b (B) &)l a0 bline 136 sl 1, 558 b 5 o dw mlaw 6.4 S8
0.1000 ;| ;s B C) Jlite 3G (51, 0.0001< (p value) Jlaie s crod 4 0o o olis (C)
5 Oyl a0 blae ]..:L: L F-value)m 30 S Dol el 009 cewline Joo 0 oo Ll aS 0o
5 Syl az 0 1 YL 5l eslaiul e )0 ax )0 aiS o Jde 09 el 4 o) Lal el mle S
A) J een j0 045 XaNthOrrhizol gz o als cel cul (Son dal/ gle Cond 05 b
Xanthorrhizol gaas ¢ Vb ses oo oLis mlaw Jloged .ol oo 8,91 +1.23 cute oo L (C
Syl a0 9 12.50 el ol 4o YL ol asle Comd b anglie jo ol sela/mle cond jo olgi oo
2,5 edalie ol ) ile ax o 40
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Xanthorrhizol
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774513
79.2867
9.00
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« 8.00
7.00
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30.00 35.00 40.00 45.00 50.00
( ) B: Temperature
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{ 45.00
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C: Liquid-Solid Ratio B: Temperature

(b)
2l dslrlgle Cus 5 &)l 4,8 b saims oLas (b) response surface (@) contour plot jlsges 4% Jsis
b e (aids 12.50) ol b ,o Xanthorrhizol gaas

CUICUMIN oS crmni 58 sl galo Comd g &yl y> a3 58 oyloj il —¥,¥,),F
Curcumin cos o I, (AB, AC, DC) ulss e 90 3l gom 4w iules 4, 8.4, 749 S
,»» Curcuma xanthorrhiza ;1 CUrcUMIn oS 5 a8 coons o5 o5 sloosls oad o lis
5 420 a3l e CUCUMIN souas 39.73% WIW-17.05 5l sias o olis |, &l ol calises Loyl
Gl <S40 0.0001 I 5 S5 p Value b e op e 45 so8 0 yLis ANOVA Lo
ol G g Oyl a0 ulidl aS ases b dxgi b ol o el o mole s Curcumin
Slp Jedow g 4320 pl saidl O a0 pl )0 0ed o0 Curcumin coas olPl 4 ezl el
Rodriguez-Pérez et al., ) cul sog ciglie Slalllae plo b dslie ;o &)l az 0 ¢ 2lysnl ol
30 Sl pis 4y bgs e el See gls o) (2015; Rocchetti et al., 2019; Wang et al., 2017
Curcuma xanthorrhiza a5 cel JJds cpl 4 asb e gloygiS jo oo, cusls slaciow
lp ot oslaial sla bl 5l (Solite el rizred 5 GaleesS SlaS 5 At polie Canl (Sees

. (Paulucci et al., 2013) sl ool 3929 1y anlllan ol yo gllae Ll s 0,91 Cawas § 2,5l
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Curcumin

10.00

5.00 8.75 12.50 16.25 20.00

Curcumin

10.00 20.00

8.00

C: Liquid-Solid Ratio

(b)

gl il sals/gle Cans 5 oy 3l saas yLas (D) response surface (a) contour plot jlsges :8.4 s
il e A0°C) el &) > a0 40 CUICUMIN gouasd

gl Ol az o g adds 12.50 cob gloj yo akal, 9.4 JSs 0 som 4w ol o

Comd ial33l L CUrCUMIN soad ol 31 b wilg co opl aes oo lis 1) (C) sla/als cans 9 (B)

5 daasl ool M, ((Altemimi et al., 2017 5.5 IS ol 315 Lo =108 5 sula/nls

ol w4l ol CUrcumin jlade awlx/wle cans oYL g glstinl &)l ax 0 o 5Yb

6.00 ~ 5.00

Sty sloaidly ol s 95d oo (2LS S8l S cel oS OIS i 0,65 b gl e 1) £e9e
aS ol ools 3,155 alme ol el sus axlllas Jang et al., (2013) Lo quercetin sl ool
a8 o Gialdl oL il axj0 00 b gl sl &)l a0 a5 wlee a8l W5ae qUErcetin jlais

(Jang et al., 2013) wlw jials callas &)l 51 5YL &)l a0 0 QUErCEin zoli3l ool
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Curcumin
10.00

25.0276
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(a) B: Temperature

Curcumin

10.00 A = )
- 45.00

—"20.00

C: Liquid-Solid Ratio

(b)

wlo/gls G 5 &l a0 56 aims Las (D) response surface (a) contour plot jlsses 9.4 Jsis

B: Temperature

il e (aids 12.50) culs (ybe; ;o CUrCUMIN goas ! 5l

Joe anl g Callae byl —F,).F

Slopen el Gua aw aile, 2STas ly b aie welle Lald swas olas 6.4 Jgus
(Curcumin 4 Xanthorrhizol s .5 o;lal Goad « Jeams Goasd)

Response Yield (%) Xanthorrhizol (%o w/w)  Curcumin (% wiw)
Expenment@l_ Optimal 20 min 20 min 1250 min
Condition
50°C 50°C 30°C
8mL/g 8mL/g 10 mL/g
Actual Value 7220 85.68 39.73
Suggested Optimal Condition 16.75min 16.75min 16.75min
46.65°C 46.65°C 46.65°C
8.23mL/g 8.23mL/g 8.23mL/g

Predicted Value 72.63 84.49 36.99
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Curcuma xanthorrhiza ;i HPLC Juxs g 435 -Y,f
dilize cdale 5 5o 4 o ags Curcumin 4 Xanthorrhizol i, sg> g0 o jaitisl slo Joloxs
calibration (ys4 Jas .ol o0l san a>,0 (PPM 2504 200 150 100 50 cdale ssgass)
sas ool oylzs Curcumin &l ,,R* = 0.9986 , xanthorrhizol I, R* = 0.9934 (, curve
Sl ol 55,500 71.41813 Xanthorrhizol sl limit of detection (LOD) .l 5 ogdle .ol
el ) dlpl 59500 216.41912 limit of quantification (LOQ) aSl> o conl
WS> o canl i Jolpl 35,500 6.81339 Curcumin !, limit of detection (LOD) sple

el yid Ll 34,5020.64662  limit of quantification (LOQ)

Curcumin (1)

24000
21000
18000
15000
12000
9000
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3000

y = 73.082x — 1279.5
R? =0.9987

Peak area, mAU

T T T T 71 1
0 50 100 150 200 250 300

concetration (ppm)
Curcumin s,z & bg, o Calibration curve :10.4 s

Xanthorrhizol(2)

X 18000 y = 744465 — 15315
b 2 —
15000 R? = 09934

+—rrTT711r
0 50 100 150 200 250 300
concetration (ppm)

Xanthorrhizol s el 4 b, . Calibration curve :11.4 Jsis
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Xanthorrhizol(2) ezl ¢y HPLC 6l Sgileg,s 4V S

Curcumin ¢ Xanthorrhizol 5 HPLC g 5 o3lail —-),Y,f

RP-HPLC Agilent Series 20 equipped with L., Curcumin 4 Xanthorrhizol
90 09 0 0w 17.4 JSi 5l a5 jshailen .ol 0ais oluls @ Diode Array Detector (DAD)
curcumin lgie 4 S gl 095 oo odnlivs (7-12 51 NM270 4 (aids 0-7 ;) NM270 s
(2 S canl sais sl Xanthorrhizol lsie 4 gan Ko () o) ol oas ololis

T ax 1A

n ~ - - in A

(Run 6) C. xanthorrhiza;! el 3gileg,s < 24V E JSs
20 oylo; I8 ilw 4> 0 50 &l ax o 4o 5 lls cos Xanthorrhizol gaas o YL
72-85.68% ., Xanthorrhizol soas .coul oais gl sl o 57,500 (Lo 8 sala/wle cns caido
il ams e i oy 4 a5 wlazsls Xanthorrhizol 1, st op i &)= ax 0 5 oley oS
ples o CUICUMIN 5l oS soass 048 o XaANthorrhizol goas ols ceb o)l ax 50 4 ob;
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(Azahar et cul oles jlws L5 4 cows CUrCUMIN ggleoss sl s 4.0l el UAE
Syl a0 Lalyd je ady;) ojlac 5l Jols asllas ol o CUrCUMIN gaad oy i al., 2017)
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2 6ol b sl e S 5 ooles «Dylym a0 ond Jles!l Wigel sl Lyl 15 a8 el oa ol enl
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Chain conditions on math modules

Assistant Professor Farzana Mohammadi
Science Faculty, Balkh University

Abstract

In order to understand and apply the homology of co-chain complex and how it is
applied in calculation, it is paramount to first learn the foundational topics such as
homomorphism, modules, and submodules. And one of the important thing to
understand in co-chain complex is how to calculate modules.To apply these in
calculation of co-chain complex is important we explore topics such as
homomorphism, short sequences, modules and how to calculate each categories.

Some of the key topics are listed below:

e Introduction to homomorphism and Isomorphism

e Calculation, short sequences

e Calculations of modules and submodules

e Application of submodules and homology

Keyword: Homomorphism, Module, Ring, Noetherian, Artiany
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Simulation of flood prone areas using MLP (Multilayer
Perceptron) and GIS (Geographic Information System)
(Case study of Samangan Province)

Junior teaching Assistant: Mustafa Mohammadi
Junior Teaching Assistant: Abdul Baser Qasimi
Education faculty, Samangan Higher Education Institute.

Abstract

Floods are one of the most complicated and dangerous events compared to other
natural disasters. Due to the occurrence of this hazard, every year in different
parts of the world leads to human-financial losses and destruction of agricultural
lands. Due to the flooding of Samangan, Afghanistan, it seems necessary to study
and simulate the risk of floods in this region. Therefore, this study uses a
combination of artificial neural network and GIS to simulate flood-prone areas in
Samangan. First, the effective parameters in simulating flood-prone areas such as
slope layer, elevation, soil, flow direction and land use were examined, and these
layers were imported into GIS software. The information layers were processed
with the Fishnet command. Furthermore, each layer became a point, and this data
was introduced to the perceptron neural network along with the educational data
received from Google Earth. In the perceptron neural network, input layers
including 5 neurons and 16 nodes entered the model, and the outputs indicated
that the lowest possible weight (R2 = 0.713) for elevation and the maximum
weight-obtained for the flow direction (R2 = 0.913). This study exposed that the
combination of GIS and artificial neural networks proved feasible performance for
simulating and modeling flood susceptible areas in different geographical
locations and significantly helps to prevent and diminish flood hazard
consequences.

Keywords: Flood, Multilayer perceptron, Fishnet, Digital elevation model,
Samangan.
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Investigation of Mass Reduction to Increase Building
Safety in earthquake

Assistant Professor: Mohammad Arman Osmani
Engineering Faculty, Balkh University

Abstract

Due to the increasing growth of the human population, the construction industry,
especially high-rise buildings, is increasing day by day. Since reinforced concrete
buildings are also growing in heavy weight in the country, it is necessary to secure
them against the risks of earthquakes. Earthquake force on buildings is related to
various factors, including reducing the weight of the building has an effective role
in reducing the lateral force of the earthquake on the building. In order to achieve
this purpose, in this research, all types of available construction materials have
been studied. A case study for a ten-story building with a normal brick wall, a
hollow brick wall, light concrete blocks and panel walls has been investigated,
and the results of this research show that the use of light materials reduces 18
percent of earthquake side loads and about It carries 29% of the total weight of the
building. In addition to its safety, the lighten design of building also facilitates the
use of less materials, cost reduction, and time consumption.

Key words: Faults, lighten buildings, stability, lateral resistance of buildings.
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The Hydrocarbon source rock Evaluation by Rock-Eval
analysis in Angot, Kashkari and Ag Darya

Assistant Professor: Wazir Ahmad Fooshanji
Mining and Environmental Engineering Faculty
Balkh University

Abstract

Geochemical evaluations of the source rock is the first step in the exploration of
oil and gas fields and states that the amount of organic matter in the source rock,
the potential of hydrocarbon production from the rock, the origin of the ability to
produce oil, and the degree of maturity of the source rock, and to know the above
parameters in the oil fields Amu Darya basin in Kashkari block, geochemical
investigations of the oil system of Angot, Kashkari and Aq Darya fields have been
researched in this research by using field methods to investigate the bare points of
possible source rock in different areas, taking samples and then laboratory
analysis using the first rock pyrolysis device. On the mentioned samples, we
achieved excellent results, such as the good quality of organic materials in the
source rock, the richness of organic materials to convert into oil and gas, good
thermal maturity, and the type of source rock, which consists of carbonates, and
its relative age, which is related to the Jurassic period. It gives the possibility to
increase the yield. The reservoir rock in the oil system of the above areas of
Qazltash formation is of the type of sandstone with a high age (hetrovenine)
related to the Lower Cretaceous. Knowing the above parameters is considered
important for the exploration and exploitation of hydrocarbon reservoirs in the
mentioned areas, and based on the quantitative and qualitative results of the
methods of increasing production from oil and gas wells, it depicts the condition
and quality of the reservoir. Exploration has been done and it is not possible to
obtain the necessary efficiency with huge expenses.

Key words: Amudarya, Petroleum System, Kashkari, Angot, Geochemistry,
Source Rock, Pyrolysis Rock-Eval
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Major Creation Fractures of Afghanistan and its Relation to
Earthquakes in Southeast of the Country

Assistant Professor: Mustafa Aurmal
Faculty of Environment and Mining Engineering, Balkh University

Abstract

Among the natural phenomena that are harmful to humans, one of them is the
earthquake, which has terrified people many times throughout the history of
human life and causes the destruction of cities and many places along with human
casualties. And it is one of the most important natural hazards that every year a
large number of the world's population is affected by its adverse effects.
Afghanistan is located in the active Orogenic belt of the Himalayan Alps, between
the connections and interactions of the tectonic plates of India, Eurasia and the
Arabian plate. For this reason, Afghanistan is exposed to high levels of seismic
activity and earthquakes and has experienced many destructive earthquakes in the
past. In order to reduce the risks and financial and life losses during the possible
occurrence of earthquakes in the future, it is necessary to identify the risks caused
by earthquakes and based on the current knowledge and the latest achievements,
reliable analysis and estimation of earthquake risks should be done. This research
is about the evaluation of earthquake risks in the southeast region, where the
earthquake risks have been evaluated based on active fractures that cause
earthquakes in the studied area, using geographic information system (GIS).

Keywords: Earthquake, Fracture, Tectonics, Map
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Measuring the technical efficiency of grape producers
in the Balkh district

Assistant Prof. Mirwais Sharifi

Agriculture Faculty, Balkh University

Assistant Prof. Habibullah Rezaei, Agriculture Faculty
Samangan Higher Education Institute

Abstract

Grapes are one of the most important products that can form the main axis of our
country's agricultural products export, and grape production plays a very
important role in revitalizing our national economy. In this research, the technical
efficiency of grape producers in the Balkh district of Balkh Province was
measured. Data was extracted from 150 questionnaires that were asked of the
gardeners of the Balkh district. DEAP 2.1 was used to estimate efficiency. The
research results show that the average of technical efficiency in the VRS and CRS
methods is 0.85 and 0.64, respectively. Also, 0.750 Scale efficiency indicates that
the activities of these units are not operating optimally at the scale level.

Keywords: Balkh district, technical efficiency, grape, DEA, DEAP 2.1
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A Brief Discussion on Microbial Protease
Properties and its Applications

Assistant Professor: Muzhgan Kamal
Science Faculty, Balkh University

Abstract
Proteases are abundant in microorganisms, which can be artificially cultured in
large quantities. By using existing fermentation methods, large amounts of food
can be produced in a short amount of time. Alkaline proteases from bacteria. The
company dominates the global enzyme market, accounting for nearly two-thirds
of the detergent market.
Screening and characterization of these proteases from various sources has a
range of benefits from both an environmental and an industrial perspective.
Bacterial alkaline proteases from the genus Bacillus account for the majority of
microbial proteases used in the detergent industry.
The main stumbling block has been finding wild-type biocatalysts that are
detergent compatible and have higher efficiency than what is currently available.
Given their importance in the commercial sector; the scattered literature on the
current state of the art describing the origins, classification, application, and
biosynthetic control of bacterial proteases is deemed important. Special attention
has been paid to detergent-compatible bacterial alkaline proteases.

Keywords: Bacillus spp, Biocatalyst, Detergent industry & Microbial alkaline
proteases. Alkaline protease production.
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Ultrasound-Assisted Extraction (UAE) of the extract from C Curcuma
Xanthorrhiza via Response Surface Methodology (RSM)

Assistant Professor: Najiba Azimy
Education Faculty
Balkh University

Abstract

The genus Curcuma from the Zingiberaceae family consist of 80 species is widely
recognized for its culinary and pharmaceutical application and has a significant
effect on medicine, food, cosmetic industries, and economic. Considering an eco-
friendly extraction method that provides the efficiency of the extraction, it is great
of interest to explore the best optimum condition of parameters used in the
extraction. This research is carried out to optimize the ultrasound-assisted
extraction (UAE) of the extract from C. xanthorrhiza via Response Surface
Methodology (RSM). Box-Behnken design (BBD) is used with three variables:
extraction time (5-20 min), temperature (30-50°C) and liquid-solid ratio (6-10
mL/g). In the extracts, xanthorrhizol and curcumin are quantified using reversed-
phase high-performance liquid chromatography combined with a diode array
detector. The optimum condition of yield and concentration of xanthorrhizol are
found at the extraction temperature of 50°C, time 20 minutes, and liquid-solid
ratio 8 mL/g. However, the optimum condition of curcumin is found at the
extraction temperature 30°C, time 12.50 minutes, and 10 mL/g liquid-solid ratio.
This research recommended that the ultrasound-assisted extraction method under
specific parameters has favorable potential to be used in the extraction process
which is useful for advanced research.

Keywords: Curcuma xanthorrhiza; Ultrasound-Assisted extraction;
Xanthorrhizol; Curcumin; RSM
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A Mathematical Model of Food Behavior in the
Body of a Mature Human

Assistant Professor: Ghulam Ali Sabery

Department of Mathematics & Physics, Faculty of Engineering
Assistant Professor: Belgis Jamaly

Department of Pharmaceutic, Faculty of Pharmacy

Balkh University

Abstract

This paper proposed a mathematical model which describes the food behavior in
the body of a mature human. In this paper the term, food behavior, means all
changes in the amount of food taking place in the digestive system and blood flow
with cooperation of other organs of a mature human. The mathematical model
developed in this paper is based on a deterministic approach and its mathematical
equations are presented as a system of ordinary differential equations. Modelling
in a deterministic approach is based on ignoring the random variations and trying
to formulate mathematical equations describing the basic fundamental
relationships between the variables of the problem. The dissolution of food in the
digestive system and its diffusion in the blood flow and kidneys is considered as a
compartmental model to develop the mathematical equations. Analyzing and
validation processes represent the capability of the model in describing the real
phenomena. Furthermore, the stability of equilibrium points are checked and
experimental results show the stability of the model in the origin of the coordinate
system.

Keywords: Mathematical Modeling, Digestive System, Equilibrium Point, Food,
Stability



Balkh Scientific Journal, Issue 1, june, 2023 @ 221

Quiality assessment of groundwater at
Balkh University New Campus

Assistant Professor: Hamaion Asem
Professor: Abdul Mobin Azizi
Assistant Professor: Ali Muslim Amiry
Engineering Faculty, Balkh University

Abstract
Water is the source of life and the foundation of human civilizations. Therefore,
providing drinking water is one of the urgent needs of human societies. The
underground water of the new area of Balkh University campus is not suitable for
drinking and irrigation, so the underground water of four deep wells located in the
new area of Balkh University campus have been evaluated. Water quality
assessment was analyzed from two aspects. First, the important quality parameters
of water were studied to increase the desirability of water for drinking. These
parameters were measured with laboratory devices, and the important existing
elements in the underground water such as anions and cations, have been
investigated. In the second part, the important quality parameters of underground
water for irrigation has been analyzed and evaluated by laboratory devices. The
results of laboratory test show that the underground water of the new area of
Balkh University is not suitable for drinking and irrigation because the amount of
elements such as calcium, magnesium and chlorine in the water is not according
to the standards accepted by (WHO) and (IWS) organizations.
Keywords: Drinking Water, New Campus of Balkh University, Water Quality’s
Parameters, Solute salts, Irrigation
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Study of Causality in the Past, Present and
Future in Terms of Physics

Assistant Professor: Ahmad farhad samadi
Science Faculty
Balkh University

Abstract

In Einstein’s Special Relativity, causality is a scientific concept and can explain
the relationship between different times. Characteristics such as time, place, and
speed of various events, with the separation of cause or effect, can better clarify
the relationship between our present and the past and future times. As a result, it
can be said that time travel can be studied better by using the concept of causality,
and causality is studied as a paradox of time travel. Relating the concept of
causality to physical laws broadens our view of physical laws and is better
understood by using examples that include cause and effect.

Keywords: Special relativity, Causality, Event, Time travel, Cause and Effect
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Optical Attenuators

Assistant Professor: Bashir Ahmad Niazi
Science Faculty, Balkh University

Abstract

Although sometimes we need to strengthen the signal strength to achieve long
data transmission, with this mode under certain conditions, too much light
overloads the optical receiver and degrades the signal. This is where the fiber
optic attenuator can be used.

Optical fiber attenuators are tools that can be used to reduce the intensity of light
to the desired level in the desired locations of an optical communication network.
Optical attenuators are used in optical fiber systems by gap loss, absorption and
reflection methods.

Keywords: fiber optic, attenuator, reflective and absorptive
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The Effect of Annealing Temperature On Zinc Oxide Thin Films

Assistant Professor: Mohammad Arif Asim
Assistant Professor: Ghulam Sarwar Mubarez
Science Faculty, Balkh University

Abstract

Zinc oxide thin films, used in this study, are formed on glass substrates by
Electron-beam physical vapor deposition (EBPVD) method. In order to
investigate the effect of annealing temperature on the surface morphology, the
samples were annealed at temperatures of 200°C, 300°C, 400°C and 500°C.X-ray
diffraction was used to identify the samples and calculate the grain size, and an
atomic force microscope was used to calculate the surface roughness parameters.
The results show that the samples annealed at high temperatures have larger
roughness parameters and larger grain size.

It is assumed that some of the physical properties of the thin layers produced
by the same method change with the annealing temperature, and by using the
electron beam evaporation method, layers with desired physical properties can be
produced.

Keywords: Annealing temperature; Thin film; Thin layer; Morphology; Surface
roughness
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Rumenotomy due to accumulation of the foreign
bodies in the rumen

Assistant Professor: Mohammad Hussian Haidary
Professor: Amanullah Munis
Viterennery science faculty, Balkh University

Abstract

Rumenotomy is the most appropriate method to remove foreign bodies from the
rumen and reticulum. In developing countries, ingestion of foreign bodies by
ruminants is extremely common. Where the standard of animal management is
unsatisfactory, and low nutritional status of ruminants have forced them to
scavenge for food. This research aimed to investigate the effectiveness and risks
of rumenotomy in ruminants. In current study, 3 cattle and 3 goats were presented
to Central Animal Health Clinic and Choghdak Animal Health Clinic from April
to August, 2022, which suffered anorexia, emaciation, abdominal pain, color
changes of the mucous membrane. Age, sex, species, body weight, body
temperature, body condition score (BCS), heart rate of each animal were recorded.
Based on clinical and physical examination, it was diagnosed that foreign bodies
ingestion and were led to rumenotomy. A vertical skin incision (with a length of
approximately 40 cm in cattle and 20 cm in goats) was performed in the
paralumbar fossa region on the left side of the abdomen and below the transvers
process of the lumbar vertebra, and foreign bodies were removed. We found that,
out of 6 animals (3 cattle and 3 goats), skin bleeding and inflamed wound were
observed in a cattle and goats respectively, after operation, while the remaining 4
animals to be cured on time. Furthermore, the foreign body materials ranged in
weight from 210g in a 2 years old goat to 6.3kg in a 5 years old cattle. Therefore,
we found that rumenotomy is the most appropriate method to remove foreign
bodies from the rumen.

Key words: Cattle, Goat, Foreign body, Rumenotomy
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Evaluation of Furosemide Effectiveness in Hypertension

Assistant professor Mohammad Hussain Hamdard
Medical faculty, Balkh University

Abstract
Introduction: Hypertension is the most important risk factor for heart disease.
Although, high blood pressure is known as an important cause of mortality in
developed countries, its importance is still unknown in developing countries.
Ferzosamide is a strong diuretic and is a derivative of cellophane.
Objective: Obtaining the use of forozamide in patients with hypertension is the
main goal of this study.
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Water risis and optimal solutions for its use

Assistant Professor: Abdul Khalil Khalil
Mining and Environmental Engineering Faculty, Balkh University

Abstract

Afghanistan is a dry and water-scarce country, which due to population growth
and limited water resources, should implement appropriate strategies for optimal
use of resources. Saving, exploiting and reusing water due to the facing of the
land with a decrease in the level of underground water surface water has become
very important due to changing weather patterns. For this purpose, it is first
necessary to examine the principles of water quality in relation to the sustainable
management of water in buildings, water supply opportunities should be replaced.
Various water exploitation technologies exist exist that can be used in buildings.
Meanwhile, recycling and reuse of wastewater and rainwater collection can be
alternative sources. The reuse of wastewater is one of the appropriate solutions
and has successful experiences in the field of urban water management in
different cities of the world, to solve the problem of water supply and urban
wastewater disposal, and it has economic and environmental effects. In many
countries of the world, where water resources are not available in sufficient
quantity for the consumption of residents, rainwater is used as an alternative
source. In this article, we will give a brief explanation about these two alternative
water sources and evaluate their usage collection cases. In this article, library
study method is used to collect information.

Keywords: water crisis, reuse of wastewater, optimal consumption, rainwater.
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Examining the role of fruits and vegetables in cancer control

Associate Professor Qamaruddin Bigzad
Assistant Professor Nagibullha Amiri
Medical faculty, Balkh University

Abstract
Cancer is one of the special diseases and one of the main causes of death in the
United States, Afghanistan and all over the world, in which one of the cells of the
body grows abnormally due to various factors such as toxic and chemical
radioactive substances and finally It creates cancerous cells that may spread to
other parts. Most cancers are caused by fried foods such as fried meat, onions, and
cigarettes. According to the report of the World Health Organization, the rate of
cancer in the world is increasing and the probability of cancer occurrence
increases with increasing age and weight. Therefore, it is better to use anti-cancer
foods, especially vegetables and fruits, in addition to the chemical occurrence of
cancer with natural phytochemical compounds, which is an emerging strategy to
control, delay or treat cancer.
Purpose: The purpose of this article is to investigate the role of fruits and
vegetables in cancer control. Therefore, in order to reach the goal of the research
and find the truth we are looking for, we confirmed and rejected our plan with two
hypotheses.
Research method: The research method of the article is Retrospective or
Observational, which has been collected and arranged using scientific medical
books and journals and the Internet.
Conclusion: Conclusion In the conclusion of this research, it was found that in
general, those who use more vitamin foods, vegetables and fruits, on the contrary,
those who use less of such substances are less at risk of cancer. Therefore, if we
have a good diet, it slows down the growth of cancer cells.

Key words: cancer diseases, control and prevention, vegetables and fruits.
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