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Abstract

The current study was done to evaluate the effect of adding Jerusalem artichoke powder on
growth of lactic acid bacteria (Lactobacillus. acidophlic and Lactobacillus. plant arum) as
probiotic in single-strength carrot juice during fermentation at 37°cfor 48 hour. The obtained
results showed that there increasing in titrable acidity (as lactic acid) and there is also
increasing in number of probiotic bacteria and decreasing in pH value and content of total
soluble sugars (non-reducing and reducing sugars) of packaged carrot juice. Treated with
probiotic bacteria or sample treated with probiotic bacteria and probiotic as Jerusalem

artichoke powder effect fermentation at 37°C for 48 hours.

The number of probiotic and prebiotic is higher than their number in sample treated with

only probiotic bacteria after incubation at 37°C for 48 hours.

From the results, the study ends with the results that the normal carrot juice is suitable
media and Jerusalem artichoke is suitable as probiotic for L. acidophilus and L. plant arum

growth

Keywords: Probiotic, juice, growth.

Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq

340



mailto:uokirkuk.edu.iq/kujss
mailto:Thewayback06@gmail.com
mailto:gns19677@yahoo.com
mailto:Most-Maz@yahoo.com

Volume 13, Issue 2, June 2018, pp. (339 - 348)

;@ v\ KirkuR University Journal /Scientific Studies (KUJSS)
4
i’ ISSN 1992 - 0849 (Print), 2616 - 6801 (Online)

dadial) .1
Ml bangl o B zgiall aa ledsl 2 &jgae dun @lElS il probiotics (gl @y jaall Cayes
s aa) o o [1] gomal) (s Soall (P Cpund go Chcmall dmn Nl i lglgln de iy e
s L.acidophilus  \¢wal  Lactobacillus sl Al glsN) o digs Gl jaaS daddicaad) g Sl
Linlg Lde) ~Y Blugl) (2l Probitication geall 3oyl ey 2] e L.casel 4 L.plantarum
Oy oaingll Slead) Cillig Gt A0S (goaall Sujeill damiall 05all (1 <[3] Functional foods  5yei
aShdll Jia A8l jilias (e padVls Ligss 55 320 bl & 581 L[4] Colell) Glaje joels aidy deliall ol
i Gany U e QL) ol Al BN e (litll Caanall 1) (ggend) el Jlad) s € ilgmally
iy Clglypmall e L[S] U sl 35m5 o Al SLladly 550U Jead pae Giabel aliy painal
B2lY) Cilaliany cililindlly wlavall Jia Phytochemicals dgal) dlladl) GlSyall duie g3 dudadag e
Dvas Jie Al ilae daldy dsball clamiall (ggall el e Ga¥) e el sl 6] s

eyt [9] iy Qs [8] ol yuaac [7] AlLekal

=330, Carotenate cilasids Sl Cliva sy age aadis 5K e allgaly JEyl el juae b
o A Ay Gl ¢ sall edall Aulud) eyl i e sl Wl ally B-carotene s Sty daa

[10] Lf&g&, e zite 43581 8AY) Clgiudl

xeand (gl el by sa Al e Gangll ol JW 3l juasl (ggadl Gaanll Joa caladyall 4lal Tkais
s Lactobacillus.acidophilus )i aladiuly sl galae¥) 5Sal 3 JEnll sl
- bl 8 sadl ayall A1) £ Prebiotics jiaeS (a V) 7l (Bsais ALl xa Lactobacillus. plantarum

daaal) (3ihag dga .2
?&\ Jbad\ 1.2

sl GlsuY) e Daucuscarota alall 4esls Orange Carrot il jiall Hods clie shd o
bl oo Jay OIS 8 duilaie ofigly alasl 20162015 ausel —auelill ddailae — SSS dund
- Ls dyial)

Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq

341



mailto:uokirkuk.edu.iq/kujss

Volume 13, Issue 2, June 2018, pp. (339 - 348)

;@ v\ KirkuR University Journal /Scientific Studies (KUJSS)
4
St ISSN 1992 - 0849 (Print), 2616 - 6801 (Online)

ol mall 5ol 2.2
LS e OsS (6Allg sabas dugy AulldY) VitanePharma <55 o ggeall Siaall ool e Joasll

Lactobacillus. Plantarum 4 Lactobacillus.acidophilus

Single-Strength Natural Juice alie¥) 5.l (63 ambll juasl) juaad 3.2
Lzl ?:‘ dele 24 sadl Wl éiﬂb e (e 3\_:::);1\ gallg 2\..1)3\}1\ bl A,f‘:"‘u\ ol jrac yucaad P

ol Al 5 Ay Hleans seaall & Lo LAl sl AU utilly msl) A OB (glall oLl
pold) D ) remall aedy B emadl e Jyeanl)

Ao ddine dalyy S8 3 Lailly Cystecine el (aslall %005 4l ciual el (0 Slie .1
ol b eler anall DG 356 10 53 680 & sy Kol 3lall & Ja150

oaN) i Gsaua (%7 dilal ae Cystecine uc¥) (aelall %005 A1 cinal juasll (e clie .2
lea¥) (e Lealgine (5588 Euny (( Je100/2269:¢5 ) oalssi¥) S (e Lalgiaa diadll(Jerusalemartickoke)
o8 Bally oSl ) & 50 drwe Adrs Aanla) B 8 Al 5 U Guilad Gmad zial g (%2
ol Db el apal W 3610 52890

Bk l1/:0605 Gy gpall 33t ol Cical (1) 8adl 3 Cipmn ) seaadl o cilic .3
- ol sl mally oSadl Gl 5 dbes sa s (e 17303 100 LaSl Sl sl ) syaluall 2Ly
dayhy il /62005 donisy (gmal) jaall (ool gl il (2) 8@l A Copms Al uasll e Slie 4
- ol al gally SSadl Gl S ddes sa g (e 1/3da 100 LysSll HnV) saall ) 5lal) d8Lay|

8 5343'}4 bb;z\a_)é‘fu‘)al\elz\.anZ‘-S 5&-&5'}37 Db;z\_a‘)d‘:gél-‘ 3¢2¢1 w&w\)@é
& 53] Ol Alabedl gl Alaleall e jileand) clisaly 2l jreaell Al SHLEAY) Cujal aulad
Ny [11] 585 W bk ¢(AiSY (mala) dancsdl) dngeall% o ciladl Al jedill a0 4 53 5 1 55

[12] (Upse yey dlda) 481 4K @b <udly pH

MRS-agar iy aladiul ol (aels Lya€l S asell Je caladl Al Zog Sl ahlad¥) sl

- Al 48 5237 Bl dagd b eeantlly [13]( 2008 ) 0saTs Kim 5,<3 W ks

Slaa¥) Qs (gals [14](1992) APHA 5,5 W s clie¥ls sileally ¢yslsill Lys€ JISH aaall 38,

Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq

342



mailto:uokirkuk.edu.iq/kujss

Volume 13, Issue 2, June 2018, pp. (339 - 348)

;@ v Kirkuk University Journal /Scientific Studies (KUJSS)
4
Qs ISSN 1992 - 0849 (Print), 2616 - 6801 (Online)

dddliallg gitia) .3
PH.g daaciall Lagast) 1.3

Gsina Laledily LISV (asla 8)sally Aassall Aageall 2uaS) (gt gl | Jsaad) b milill (g Jang)
Gl iealls dlalaall Sliall o) ((Lgss jiae y2 jrac ) dlaall je glgw jraddl Glic 28y pHI Al
btel ofs 237 (b Aclu 481 yadill 5aa day JinaS )V U (Bomasag (sl el dlalaall lisall ) Lash
o) W Gsanay (goiall il Alabeall lisell IS PHY il Lialitsl LajiSly daacsall Liaseal) b lelis))
Uala %30 o1 %37 & sedil e Aol 48 2ey lisal) o3¢l PHI) Ly daaidll dngenll Ao cily Cua
c sl Gl 44 g ey

oo o Bangd elow (gl eadl Jalaall jpcanll el PHY (aliadly daasd) iagaal) ad 53 o)
35S Ayl b deaiieedl) B mela LS e WilseY CLSll seds ) (g a ) ol Ggaaee
IO (aala ceiyl) Aailiy lbySull Guilaiall jeasll J=a0 Lactobacillus. acidophilus LyiSs salag (sss
¢ [15, 16]gsnl 3iaadls Jeladdl jumall clisal pHI 08 (i g damaall Aiageal) 28 5205 ) (53] 8)9 134
S BN U Gymasas Binally g 5 aall Cilisall PHI o8 £ 1is)ls dnaasall dumganll ol oY) 52L30 (53a3
Cibaal ditne yalicg saally clisis s LSl (e 8130 pealial) (e 3ell ) G ) £l B sl
)y 1y GlySall Ay 5abyy (geaall Jymal) sai e Jia Lae 13y anlall jasl) ) lgie Slal 35a5e Lo
(16, 17] eanl) 858 P& sl (aals z ) 8 8ab)

st liall PHI a8 8 Qi (aliss) (e bl Loy daaed) Liageal) BpeS b il g6 Gas )

e ol A Ailbel cBlelis Gigan g %37 b dele 481 jadill s Algs ae (ggad) el dleladl)
Q18] 3Phe clelss cDlelall o3a sl oy digune ales) lelelis (o (lly Tonss dadipall a3 B dayy
CUE Gsnee go o) Bangd elsw (gnll Sealls Alaleal) el Limgen 83l) 8 paley Lad Sl 13 Logacs

. ua)\“

ALpaal) clSully Apdal e alSully 4dst) 4dd) alsad) 2.3

Apadly Apsd) e SLSully LI 23 Gl L8 (gyiea palisd) | Json b ol maas
Gty Alae 2] FlE Gonane po o) Bangl elon goad) Hadl Abaadll jpaall Glies Bl Lad Aaliy
il LS il Gum ¢ %37 3 SoadU 5asl (e Aol 48 sa Jaladl) yi peanll il JBY) (alss)
%211 5 %405 Lo ool pmally dbelaall ilially ¢ gl e %220 5 %300 5 %52 ilsladll e
¢ s e %194 5

Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq

343



mailto:uokirkuk.edu.iq/kujss

o Pl

73N Kirkuk University Journal /Scientific Studies (KUJSS)

N Volume 13, Issue 2, June 2018, pp. (339 - 348)
@«&wg’ ISSN 1992 - 0849 (Print), 2616 - 6801 (Online)

st Sliall S Ay Apad) ey AN AN Sl AaeS 8 Galiad) B8 o) gl eds (pe Jaadl
Gl Lo ualiy 138 (ghans ¢ Lot (ggoal 5ealls Alalaad) clisal] (IS LSl o3a 43aS b (alis) Jilg Alaladl)
G U8 Gense e 4ilie apsian DligSe o Wilgial (o 0¥ 28 saay (goaall el dlalaall ilinally
o6 Slall ke Aol Y ane ClSull Lgiey asgdaill paliall ) (63 1305 (goand) D3aall sai 0 2y
e Jais Al 3K A8 Gl ySull 3 & (gsinall GaliaY) o) ¢ Jad (ggel) edll Allaal 5l Alalaal
S 55 GAN) £l Genese g 5l Bangd slp (goand) eall Aldleadl il Ay Al e bl
a3 e Lactobacillus. plantarium s Lactobacillus.acidophilus d.u))all & aadica) (gsall ) jxall 5,08
Al Glay Lad Galaial) ey (YL et Lo ailaiall Hadill jluats37 Bls da b daldy Sl o3
0 Al o3a Lagacs ¢ yadill ol Lg3ld cilisall PHY g daacaall Liaganl) il (e Jaadle 58 L5 ¢ [19]
ol sl el el e aginn 3 [20, 21] Al Jle) g

s ) A slse Gl e %37 b dele 48 DA Alladl je il ggine b alead) o
3e Dlelin Lualiy LSl o L aals ally dsedgll Ll COlelil (e desene ) (g Aljaal
[22] Fsegll cDleliall (e il 1agh ADa iy linall 038 PH ) dualsg

G0 Aol 48 3ay gankll 5all juanl Aflasll (ailadll Gany e Saiaily gpadl Sl 36 :1 Jsaa
%37 o s el

(°a37 2 all (e Aol 48 2 ) cBlalaally juand) g
9 Jra e e puas | Jalas b jas | il uas dibasl) (ailadl)
(N gl s

1137 z 069 < 0415 10609 | T(% ) daaasal) dgas)
23440 z 5:20 < 661 ) 6:2 pH.
32495 z 4405 < 5:20 ) 5¢47 (% ) 4ds 43 S
¢ 155 <211 ) 3400 13402 (%) dida & S
31440 z 1:94 © 2:20 12:42 (% ) dpse clisu

%85 = zilall yranll 5 Lloal) ol gl
AISY (adlas §)aat
005 (s5iun vie Ligina caliany L) dgplinall CapnI*#*
Ol Ly 3.3
Gl 5 L ggadl iaalls delaadl o) dalbaall 5 juandl Glie gl 2 Joaal) 3 Sl (e dasg)

O a1 Gy ¢ 337 L saedill (e dele 48 2 Oslalll L e (m ) 2B Bpmase dlelaal

Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq

344


mailto:uokirkuk.edu.iq/kujss

Journa
&.4““ e

%

Kirkuk, University Journal /Scientific Studies (KUJSS)

7/
&é@j Volume 13, Issue 2, June 2018, pp. (339 - 348)
’%w‘,;f ISSN 1992 - 0849 (Print), 2616 - 6801 (Online)

Gl el Lo 3 sas Ly pesill (8 382 10 820 580 & el Ciliad Lall Leia Jalsal
(wLactobacillus.plantarium , Lactobacillus.acidophilus Ly Je Jdads Ally duhall (8 aadiel)
538 Ll [23] e sl Ll (sl Lo g Usicaally (ad o I PHI) (i iU (685 e gi)8 G

[24] Gl i lladie e piied (Ally Glissa 7l SHE e duhall (8 padied) (goaal) el

oY)y slal) 4.3

Aaladd) g daleall & slgw jraall Glie IS 4 glie¥ly HAldll aalg are 2 Joaall A il o
48 any (2l Z i Gonune e aall Ll Ciliaall g daid (gguall el Lgb il llg dugyaal)l o elaalls
Sliall oda & olieYly ledll sail LD Cagylall ig ane Al 038 (e gl Ta37 (B yeddl) (e el
Al dlalaally [26] iU Gmals Ly g palall e b e [25] GieY) sal GumaSV) g paad
Sleall gai miag Janiy (M Ailgall (& o) Jalgall o2 IS ¢ Dlial) aoiiail deadivall sl Caglally uaall
- gl sl gaal) el e agiads 3 [27] sdng Lo e (385 il aday lieYls
Aa (aals LG 5.3

Lactobacillus. sLactobacillus. acidophilus Sz Lasls Ly dlael & (gt ¢ ) 2 Jsaall cpn
2 o)) 28 Ggnue pa gl oangl elge Lgy Alalaall juaall cilie A8l (g ) 3aaS deaddiually plantarum
Sl e Jal /654 e 5l 5 Jal[627 a5l il Cum . W37 B Al yedil) (e delu 48 55
Lo 5 <D A9 Sl 2y PHY e linily Ananeall mgenll ¢ i) we Slge U i bl o2ag
Slo bl A st (geaall jieall 538 Al sda e Jdien el i elgiil ey Alyadly Ayl e
e ki) (Ko Liads SlaU) s 7101 pe lasas il LI Y ilasd) Ga sl 130 3 LSl et
Lagl ¢ dele 48 5l 537 (A yeail) ol lgiigas dagandy L filKiy lagail AaDle 4w (oaliie¥) 5S50 (63 )l
OIS (Ll /10%) Aslnd) Wdlael £k jedill 50 olgul 2as geall §3aal) Slacl & 8k el o gl e
) i (Byna (e dglial) Ligdial) ualial o Gus ¢ GaN) FlE G saas @ad) iaally dlalaall Clisal
(55 ) o3 Lagas s cayall b ot (gpanll peall olae) iS55 s (e e Lanes il Sany lisis 1 (00
3l umal gl 55l Jsa [15, 16] G US 5235 L o

Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq

345



mailto:uokirkuk.edu.iq/kujss

Journa
P e

e N\ Kirkuk University Journal /Scientific Studies (KUJSS)

3 Y # Volume 13, Issue 2, June 2018, pp. (339 - 348)

ch‘,,/ ISSN 1992 - 0849 (Print), 2616 - 6801 (Online)

sl (o Aol 48 aay anball il jrmel Zug Kaall clbaall ey e aiailly gl Gl 5ab:2 Jsaa
%37 b S

(°¢37 géasl.u 48 a4l JA&SS‘ .ia.i) Q)Léla.db J_..uaa.“&ga

(o) gl Eoama ) Jhaay ra juas Jra yuas Sl il g
_ _ E . Coli LS,
— — OeYg yleal)
z 654 w627 "SLa O aals Ly

FUal/6 aest= Jal (402010 = Lol Giaels Lyad Sn) aaall*

elaliiay) . 4

LS petl Calie GineS (m V) U LY dulie Ziy ekl jiall uae o gl o2 (e i

Lactobacillus. Plantarum 4 Lactobacillus.acidophilus

Jdl_*a.d\

[1] Kosink, B. and Rakshitc K "Microbial and processing criteria for production of
probiotics Food Technol™ Biotechnol, 44(3), 371 (2006).

[2] Sindhu, S .and N. Khatirpaul, N. **Probiotic Fermentation of indigenous food mixture
effect on antinutrients and digestibility of starch and protein " J. of Food Composition
and Analysis. 14, 601 (2001).

[3] Edina, C., "Investigation of efficiency and mode of action of lactic acid bacteria
suitable for probiotic food production™, Ph. D Thesis Central food Research Institute,
Budapest, (2007).

[4] Saarela, M., Lahteenki, R. and Cri Henden, S. ""Gut bacteria and health Foods™, J. of
Food Microbiology, 78, 99 (2002).

[5] Malttila, T., Mylarinen, P., Crittenden, R., Mogensan, G. Fonden, R. and Saarela, M.
"Technological challenge for future probiotic Foods" International Dairy J., 12, 173
(2002).

[6] Luckow, T. and C .Delahunty ""which juice is hewlthier, A consumer study of probiotic
nondairy juice drinks', food Quality and Preference, 15, 751 (2004).

Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq

346



mailto:uokirkuk.edu.iq/kujss

" T

73N Kirkuk University Journal /Scientific Studies (KUJSS)

i b # Volume 13, Issue 2, June 2018, pp. (339 - 348)
’%,,_,w‘,,'f ISSN 1992 - 0849 (Print), 2616 - 6801 (Online)

[7] Yoon, K., Edward, E., Woodams, E. and Hong, Y. 'Probiotication of tomato juice by
lactic acid bacteria™, J. of Microbiology, 242(4), 315 (2004).

[8] Mousavi, Z., Mousavi, S., Razavi, S., Hadinejad, M. and Mirzapour, M "Effect of
permentation by lacto bacillus platarum and lacto bacillus acidophilus on Functional
propertien of pemegronte juice'. Food Biotechnology, 27(1), 1 (2013).

[9] Marhamatizadel, M., Rezaadeh, S. Kazemeiui, F. and Kazemi, M ""The study of probiotic
juice product condition supplemented by culture of lactobacillus acidophilus and
bifidobacteriumbifidum” Middle-East J. of Scientific Research, 11(3), 287 (2012).

[10] Neelwarne, B ""Red beet Biotchnology”, Sprinnger, (2013).

[11]Ranganna, S., ""Handbook of analysis and quality control for Fruit and vegetables
product™, TaTa McGraw Hill pub, (1986).

[12] Petkova, N., Temkov, M., Denev, P. and Krastanov, A ""Characterization of inulin from
Helianthus tuberosus obtained by different extraction methods', Sci. Works of Univ. of
Food Technol. LX11, 461 (2015).

[13]Kim, S., Cho, S., Kim, S and park, H. ""Effect of microencapsulation on viability and
other characteristics in L. acidophilus.” LWT, 41, 493 (2008).

[L4]APHA, "Standard Methods for Examination of water and waste”. American public
Health Association USA (1992).

[15] Goderska, K., Czarnecka, M. and Czarncki Z. *"Effect of prebiottic additives to carrot on
survivability of lactobacillus and bifidobacterium bacteria™. Polish J. of Food and
Nutrition Sciences. 57, 427 (2007).

[16] Buruleanu, L., nicolescu, C., Manca, L., Bratu, M. and Avram, D. "'Dy- namics of some
chemical parameters durug lactic acid fermientation of carrot juice in the presence of
inulin” Rev Ccim.. (Bucresti), 60(11), 1198 (2009).

P,
Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq

347



mailto:uokirkuk.edu.iq/kujss

" T

73N Kirkuk University Journal /Scientific Studies (KUJSS)

i b # Volume 13, Issue 2, June 2018, pp. (339 - 348)
’%,,_,w‘,,'f ISSN 1992 - 0849 (Print), 2616 - 6801 (Online)

[17] Gaafar, A., Serage, M., Boudy, A. and EL-Gazar, H. ""Extraction conditions of inulin
From Jerusalem Artichoke tubers and its effect on blood glucose and lipid profile in
diabetic rats™. J. of American Sci., 6(5), 36 (2010).

[18] Belitz, H., Grosh, W. and Schieberle, P. "Food chemistry”, 3rd Ed., Springer and
Damodaran (2010).

[19] Swidan, N. "Factors affecting the growth and survival of probiotic in milk”, PhD thesis
.University of Walles Institute, U.K, (2009).

[20] Sharma, K., Karki, S., Thakur, N. and Attris, S. ""Chemical composition, functional
properties and processing of carrot”, ). Food Sci. Technol., 49(1), 22 (2012).

[21]Rafiq, S., Sharma, V., Nazir, A., Rashid, R., Safia, S. and Nayik, G., ""Development of
probiotic carrot juice™, J. of Nutrition and Food Sciences, 6(4), 534 (2016).

[22] De Man, J. " Principles of Food Chemistry”, Springer, 242 (1999).
[23]Parvez, S., Malik, K. and Kim, S. ""Probiotics and their fermented  food products and

beneficial for health ", J. Appl. Microbiology, 100(6), 1171 (2006).

[24]Kongo, J., Gomes, A. and Malcota, F ""Manufactering of fermented goat milk with
mixed started culture of bifidobacteriumanimalis and Lactobacillus acidophilus in
controlled bioreactor' Letters in Applied Microbiology, 42, 595 (2006).

[25] Hutkins, R. ""Microbiology of fermented foods'. Blackwell Pub., 233 (2006).

[26] Aly, S., Galal, E. and Elewa, N. "Carrot yoghurt sensory, chemical, microbiological
properties and consumer acceptance™, Pakistan J. of Nut., 3(6), 323 (2004).

[27] Tamminen, M., Salminen, S. and Ouwe hand, C "‘Fermentation of carrot juice by

probiotics viability and preservation of adhesion™, International J. Biotechnol. Wellness,
Ind., 2(1), 10 (2013).

Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq

348



mailto:uokirkuk.edu.iq/kujss

