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Abstract

This study aimed to identify lactic acid bacteria isolated from eight fermented milk
products in Iran. We enumerated Lactobacillus species using De Man-Rogosa-Sharpe
(MRS)-maltose and MRS agar with pH adjusted to 5.2, as well as assessment at 37C for 48
hr, studied Streptococcus spp. using M17 agar at 43C for 24 hr, and assessed Bifidobac-
terium species using nalidixic acid, paromomycin sulfate, neomycin sulfate, and lithium
chloride (BL-NPNL) agar at 37C for 48 hr. The total viable Streprococcus spp. cell in
fermented milk varied at 4.73-8.83 log CFU/mL. However, Bifidobacterium spp. were not
detected in any of the tested samples. Lactobacilli were not detected in four of the eight
samples, and viable Zactobacilli cells in the remaining four samples ranged 2.48-3.85 log
CFU/mL. The pH of the tested samples ranged 3.53-4.19, and soluble solids (Brix measure-
ment) ranged 7.5%17.9%. A total of 130 isolates of gram-positive catalase-positive bacteria
were characterized at the species level using 16S rRNA sequencing. Sequence analysis
identified six species: Streptococcus thermophilus, Lactobacillus delbrueckii subsp. sunkii,
Lactobacillus delbrueckii subsp. indicus, Lactiplantibacillus plantarum, Lacticaseibacillus
rhamnosus, and Levilactobacillus brevis.
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9FA @A) o]F9] “QFEE(yoghurt; yogurt)' 2 HAEACHI,2].
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AlzxHo] ASEUL, AWK T ofe A YRAEZS W= o H8=1 th3l.

ojg tEA] o&H EoH VIR ol&Hne] Bt AE 4ol uet @H(Halal, P,
halal, halaal)®} 3FH(Haram, ¢+, haram)O 2 Wa-§ A|ES H|E35t ofd AEES BE511 9
o} o714 “FE"E ofgol= “sjgH olgk= RolH, ol&d T AF Aol wet 51851 &
2 AZ ujgit}. ojnf HE $Ret fAIEC] T AFCRE BRIxE A2 ofyy, TFAEIS
71#(Halal Food Authority; halafoodauthority.com)o|tt ©]=0o|&THAEFUE 5] (Islamic
Food and Nutrition Council of America; IFANCA)?} Z0] Z- =271 o| &3 EGUE]oA
AAE FES T2 fAETe] TF AlFeE s18HTHAL

© SHmilk): & e GRos I sigEw, w5 Aoy S A7 Qe

& R A TY AB0R 1FE
+ RFEEGogur): LSl RAER YA, FojeloF & HE A fef WhE, che
re A7HEe gl A gk

Eo] H® & Ak (pork gelatin)@ 22

* A Z(cheese): TFE0] A|2E TtolAwh, Hx] BAl(pepsin)E AMgdto] S A9
L ggo] o},

+ BlEl(butter) 2 9(ghee): oI5 ARETL ol 71T, o}F AFo] A7HEo] P AME
o 5 glome AEe] 4R Blshs Zo] Fasit.

ol

JEAL "SI ofel® FARIE QRIS AYAL it ol ol Fu9 ol wet 54
HaL S1BEA] e A= AR ofyE} =Y, w2j2Ql Yol ABHnt mEkA Hixa],
A 7 A, EE T2 1 S 2 A2 ol s, @ =5 34w =5E
e W] 58 ¥R ERE4Hb]

olof gz IFH ol TEFAEZ 75| I 3 =71ollA] AB|Elo] & ThefRt 2a
FAREES Table 1014 47lskarAt gtk

A o= SF2 FER7E ol Wold diRA sl WAl Y=, dEA o= H 719
AEE 275Hd that Zti(Table 2).

ofgollM e R wEoldl WaFAZE Tt ittol A A= EAEdET,

Lactobacillus acidophilus, Lacticaseibacillus casei, Lacticaseibacillus rhamnosus,

-

Lactobacillus delbrueckii, Streptoccus thermophilus, Lactococcus lactis 18Il
Lactiplantibacillus plantarum “5°] a3l = ATH6,71.

B Pl PRYBATINN ofeh LS ARE Ao} 2} AES] 7|EAel B4 Aninw
$F a0 5% A EYoielon, B S48 Ssioih

Nz A U
A= ol A ABAPT & utEOA Hfsls YEAARE 852 SR AT YRR
Sl AN Heldo s ARSIt
2. YERM=E2| pH & 7184 48 Tt
8% A=Y pHE pH meter(Mettler-Toledo, Switzerland)E AM&ste] &7g5199.0H, 7184
AR ARE 0.45 pmZ I3t ATNS refractometer(Atago, Japan)E AR&319] *Brix(%)Z

HABIAT.
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Table 1. Traditional dairy products in Iran

Product Characteristics
Type Yogurt Mast is generally a type of yogurt with added salt, prepared from fermented concentrated
milk known as ‘Ghoreh.’” It is traditionally consumed alongside meat dishes or certain
English name Mast specialty meals. Mast possesses a unique tanginess and a creamy texture, characteristic
of its composition derived from concentrated fermented milk.
Korean OFAE YetHoz Az50] H/ME QF2ER AW U0(Ghoreh)2tl 22|= L8 552F
, i 2 Mz BSHo=z 17| Q2| YR St Q2i9F eV SFoiH, £ER2 A0
Persian - o 33 22 ZXZS JINT YUtk
Type Fermented yogurt drink ~ Doogh is a fermented milk beverage typically made with yogurt, water, and salt. It
. sometimes includes oregano oil as an additive. It is a popular summer dessert drink,
English name Doogh characterized by its distinctive rich flavor and frothy texture.
Korean = USH Q72E S8, WINOZ QTS B 2392 NI oAl
, . (oregano oil)E EtoH | Sttt F= HSEN 53] 97| QU= HXE S22, SR2
Persian g Xlgt gt HZE0| EXIO|CY.
Type Fermented whey Kashk is a whey-fermented product used in dried or liquid form, similar in texture to sour
_ cream. It's typically enriched with salt, herbs, and other flavorings to enhance its taste
English name Kashk in various dishes.
Korean e SN UHg NEOZ AXE JHEfLL WAOZ 0|26HH sour cream} ZEIZH0| SAFSHT
UHIHOZ KashkO| A3, 512 S8 H7ISIH CHYSH 22|01 H7IEH &0IE SZIA|
Persian Sis 7IC}
Type Strained yogurt Labneh is a strained yogurt product, concentrated and solid with a texture similar to cream.
English name Labneh It is commonly spread on bread or crackers and consumed with vegetables.
Korean Ul QTEES 0iljol0] s=ot MZQE HiHs! I 22 2XAS I LERMS
Persian 4l O|Ct = HIO|Lt Fef7{o LatHALL, ’MALL A HFBH

https://www.ejmsb.org

Table 2. Commercial fermented milk products in Iran

Manufacturer

Nutrients Product

* Energy (kcal) 107.6

e Sugar 55 g

* Fat 69 g

» Trans fatty acid 0.07 g

Zali dairy

Haraz dairy

* Energy (kcal) 79
« Fat 4.5%
 Carbohydrates 5%
* Protein 4.6%

* Energy (kcal) 127

e Sugar 52 g
Damdaran * Fat 65 g

» Salt 568 ¢

» Trans fatty acid 5 g

» Energy (kcal) 158
* Dry material 16.5 g
 Protein 3 g

* Fat 10 g

Kalleh
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3. fitd = It

Algof| ehRE0] Sle FARN} fANS] S It pH7F 5.22 2% MRS Hix|e}
M17 BiRE ARSI}, T3SV Lacrobacillus acidophilus® HZE 519 dextroseE maltose
Z At MRS-maltose BIAIE AR&319 9, bifidobacteriaS A&317] 915t BL siA]o] &)
A {MS Arlste] AR5t B8]9S L-cysteind} Tween-80°] 71 phosphate buffer(3
mM KH,POs~4 mM Na,HPO4 pH 7.0)0l| 3l4lsto] 7+ Aeufjz|o] =gt & i) ek
Alsstant. - aiz|o|A2] vieF XA Table 30 WERH I
4. 22| 4=l 3 SH

7k el z] oA dofxl Hejo] thsto] Gram HAF catalase testE AAIGFIOH, catalase
2 B 3% HOr s AREsto] B7sloltt. 97 821782 0.25% yeast extract’t H7Fe 10%
2 FARE AR o2, 2 S 1%(v/v)S HEoto] 37ColA 24A1%F vigFste] S5
S0l oJ7el 2E pHE ARSI 2o 548 flsto] £ 72 16S rRNA R34} A714
g B4 AAsHgct Bt 72 212} Universal primer 27F(5'-AGAGTTTGATCATGGCTC
AG-3)E ol8sto] &3 & Bl 759 A7IAES E45IITHSolGent, Korea). £4] Zil=
GeneBank Database®} A5-4S H|wste] EHRI5Iict
2 2 oy
1. AI29| pH Y 7[24 M2

IR AE0] pHE 3.53-4.199] HI9IE AlFol| wet ofzke] X7} QUgitt. 7R v 7.3~
17.9 °Brix@ Al&o] wgh T ZJo]E YePY At Table 4). RefractometerE ©]-&3t Brix %4
2 F& BY| GrE Brlotet] ARSEAE B2 RSN AR 7184 RS B716t
A F2 olgRith

L290] 718X ABL oF 12 “Brix X9 7S Y= AR A9 AL 7.5 ‘Brixs Hoj
E7 I3 AEYS & 4 A%ed, 17 “Brix o9 AEEL QT2 EQ] AUk TAA]7|7]

Table 3. Conditions of selective medium

Incubation temp Incubation time

Medium ©) () Condition Reference
MRS (pH 5.2) agar 37 48 Aerobic [8]
MRS-maltose agar 37 48 Aerobic [9]
M17 agar 43 24 Aerobic [10]
BL-NPNL agar 37 72 Anaerobic [11]
Table 4. pH and soluble solid content (Brix) of samples
Sample pH °Brix (%)

A 3.55 7.5

B 3.53 7.3

C 418 12.1

D 419 104

E 4.08 17.9

F 3.97 175

G 416 14.3

H 4.00 14.1

https://www.ejmsb.org
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floto] FRU 5, B 52 VIR A 0= UETh 14 “Brix AE9] F2 Hel AEES
A% IR B OE R 52 R o= FEEH.

Noori et al-2 =33 €21 Doogh(yogurt drinking)?} Kashk F $59] 2a-{-E ot XY
47 upZolA ABH o AxH AL A RARE 23}, BPIERS] Doogh®l pHe 3.12-
3.69] H9E Yo, Kashk?] 3ol 3.85-4.11% Dooghit} =2 pHE HAct1 HV5HY
TH12].

olg} Zo] Qo7 AJo|F KRl AL LR A AR 57, A=, Ax 9 AF 24
9] zlo]oflA] 7IQ1E ACoE HE AFo] HEI} o|Fold Hart S AXRITH

2. A = Wt

Table 5= ZF A=uliR|o)|49] FdF Hehd Zolth. MRS-pH 5.2 iRl= & L. delbruekii
subsp. bulgaricus T2 HE= {5t AMgSh=t] & AA= AR HOARt 3.64 log
CFU/mLZ Y2 A#4E YeMItt. MRS-maltose WiR= L. acidophilus, L. brevis, L.
plantarum 59 70| 71531 Streptococcus thermophilus= A80] B71531th MRS-
maltose HiA|A= 871 AR 5 2709 AlmoAst A& o Als Ex 3.86 log CFU/mL,
A& F= 2.48 log CFU/mLE VEht a9 W2 A5 Hoirt. 2juate] 49 a7 log
107 CFU/mD)%} 53838 log: 10° CFU/mL)2] &4kt F4% 3loH fARkto] 4L
o2 oA AR FARE FHHoRE FARNFO] TS 5-8 log CFU/mL F<2o]tt

f3ol TfE M17 HiR]9] BE- Streptococcus 4(genus)?] Bt B7Fok=t] A& A% B
£ AQet e 2E AlRoA A HEo] AEEeH AlE 5 4.73-8.54 log CFU/mL 9
B2 fAkto] ZA5l0] Al& E o]zl Wttt 18t bifidobacteria A& I3+ BL-NPNL
HijZ|ofA= HekE Heto] HAEEA] got 859 Al ol Ahd71/dAIR] bifidobacteria”t =
Ao st
3. 22| RLkro| EM=0l 2 H

Gram BA} catalase B89 AAISIACH, catalase B4 3% H.0.E AREsto] B
- 542 0.25% yeast extractZl H7H 10% T BA9-E AXSH ok, B2 oY 1%
(v/v)& 3&sto] 37ColA 24A17F BijFsto] EA5 Sl oF-5 Hsloit.

7} AeufR]ofl A Aojx] Ee]o] thste] Gram ¥, catalase 4 2732 E42 Ad ¥ 130
Mol s Adsiglon, o] F $1 81 50| 9535 20719 F4ktE tHJCE 16S rRNA
AR A71ME BEAE AT Table 6). 10% BA1E-7-29] pHE 18417 i & 3.63-4.469]
HAE B o HHL2 Z¥2} Streprococcus thermophilus, Lactobacillus delbrueckii subsp.

Table 5. Assessment of viable cells on selective media

Viability (log CFU/mL)

Sample Lactobacillus Streptococcus Bifidobacterium
MRS (pH 5.2) MRS-maltose M17 BL-NPNL
A B . - B
B - - - -
C - - 8.38 -
D - - 8.39 -
E - 3.86 8.54 -
F - 247 5.90 -
G - - 6.43 -
H 3.64 - 473 -

https://www.ejmsb.org J Dairy Sci Biotechnol Vol. 41, No. 4 | 215
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Table 6. Characterization and identification of lactic acid bacteria isolated from yogurt samples

Strain  Gram stain  Catalase ~ Milk coagulaton  Final pH [dentification Identity (%) Accession number
C-1 + + 4.26 Streptococcus thermophilus 99 NR 042778.1
C-2 + + 3.85 Streptococcus thermophilus 99 NR 042778.1
C-3 + + 3.54 Streptococcus thermophilus 99 NR 042778.1
D-1 + + 3.93 Lactobacillus delbrueckii subsp. sunkii 99 NR 113387.1
D-2 + + 3.79 Streptococcus thermophilus 99 NR 042778.1
D-3 + + 3.95 Streptococcus thermophilus 99 NR 042778.1
D-4 + + 3.88 Streptococcus thermophilus 99 NR 042778.1
E-1 + + 3.90 Lactobacillus delbrueckii subsp. indicus 99 NR 029106.1
E-2 + + 410 Lactiplantibacillus plantarum 99 NR 115605.1
E-3 + + 4.40 Streptococcus thermophilus 99 NR 042778.1
E-4 + + 4.26 Streptococcus thermophilus 99 NR 042778.1
F-1 + + 4.46 Lacticaseibacillus rhamnosus 99 NR 1133321
F-2 + + 3.80 Streptococcus thermophilus 99 NR 042778.1
F-3 + + 3.75 Streptococcus thermophilus 99 NR 042778.1
F-4 + + 412 Streptococcus thermophilus 99 NR 042778.1
G-1 + + 418 Streptococcus thermophilus 100 NR 042778.1
G2 + + 4.08 Streptococcus thermophilus 99 NR 042778.1
G-3 + + 3.97 Streptococcus thermophilus 99 NR 042778.1
H-1 + + 3.86 Levilactobacillus brevis 99 NR 116238.1
H-2 + + 3.81 Streptococcus thermophilus 99 NR 042778.1
H-3 + + 3.63 Streptococcus thermophilus 99 NR 042778.1

216 | J Dairy Sci Biotechnol Vol. 41, No. 4

sunkii, Lactobacillus delbrueckii subsp. indicus, Lactiplantibacillus plantarum, Lacti-
caseibacillus rhamnosus, Levilactobacillus brevis®] Ao & BRIFICt U AJEZoj| A=
Gram 23 Q¥R Havobacterium Auminis® &P o, 7191 Adol= A|Qlet3ict.

Streptococcus thermophilus= ZAMe ABAol= 8 Wado g Y WafAEAA 714
Wo] AgEY AE] FFo| ule} thEAR BAFH o2 107-10° CFU/mL 222 750 Qick
o} HAGAIE ARINMNE Streptococcus thermophilus7} o] AZEJAT & e =Y
AlEET WA SH= .

Nakhjavani et al.& QF-2E, A& U 205 %3ls} ok SAZOA Streproccus thermo-
philus, Streptococcus lactis (Lactococcus lactis? MER9), Streproccus diacetylactis(Lac-
tococcus lactis subsp. diacetylactisz MEFE), U Streptoccus fecalis Enterococcus
faecalisz AEFE)E Z7F E2I519tH7). Rosanzadeh et al.2 o]#He] 47] Ao 3= 60
7hel @F2E MEAA 13770 sAFS Bt S87t S thermophilus®t S, acido-
minimusz SR RUSIHTH13]. Lactobacillus delbrueckif= 12| 571 A Fof|A Az
H QFEEoA EAcks AR YEeH(o], HE 47 A HollA AT QHEE AlRoA =
Lactobacillus delbruecki7} 2-2]=l= A2 YA-RAEC Wo] ARREL Q= A4S & 5
USATHTI.

Lactobacillus delbrueckif= 8 bulgaricus, delbruekii, indicus, jakosenii, lactis, sunkii
9] 67} ol&(subspecies) 2 & EFER=H| & AollA= sunkii®} indicus 5 712 olgHto] HEE
A}, Lactobacillus delbrueckii subsp. bulgaricuss= S7-2E0|| AMSEE A9 fAtOoZ
[13], FHoX = 8FEE Wgo] ol ARETE F33 Bu|X[QoA= o] o] Eol7toet 8+
2ZER AHP|E st} T3y £ 87 ARANA= Lactobacillus delbrueckii subsp. bulgaricus
= AEEA Gt FA, 2709 A RANM Lactobacillus delbrueckii subsp. sunki®} Lacto-
bacillus delbrueckii subsp. indicust] HEERSY. Lactobacillus delbrueckii subsp. lactis

https://www.ejmsb.org
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= F8 N ZoA SAWR14], Lactobacillus delbrueckii subsp. delbruekif= 43 La%o0]
okol7| W&ol WaokAol|, Lacrobacillus delbrueckii subsp. jakobsenii= LA LES=OA
WEARIATHL5]. Lactobacillus delbrueckii subsp. sunkif= Y89 AE F Zolx|Ql 47
(SunkipollAl A LHE FOo& offda A1FoA 5] A3t} ofgt YRRAECIA o] o]
% 22 oftE ozt IR-fo Afaet ofF FFO S{EE ARES] fEel AoE AZE I
Lactobacillus delbrueckii subsp. indicuse 9% RG] La-FoA XS HiH GANEORE 7]
71 23K F= Ao g 2oz viE Whg foA: TAFATH16-18]. ol Ta-gAlEo|
Al Lactobacillus delbrueckii subsp. indicusg 223t 22 oftE & A oA xY Aol
Lactiplantibacillus plantarum °&t WE-FARENA &9] E2|5= FANFCE Ebrahimi et
al.2 20109 97 =2€ 9 X2 MEFZHY [, plantarunrs £2519.2M[19], RoushanZadeh
et al.-= YR} 3FEEONN L. plantarumE 23Tl B11sHTH13]. Emami et al.&= Isfahan
A9 HAE 8FBENN [, plantarum& E251¥2H, Haghshenas et al.2 Khorasan-e-
Razavi A|92] thfet QA2 EQ}F YROlX L. plantarums E2JsIHIL BAT513EH19,20]. ©f
ol olke] T2 R|Ye] Q2 €O [. brevis, L. casel, L. fermentum, L. helveticus, L.
paracaser, L. pentosus, L. rhamnosus 52| f4hto] thdstA E8=%TH21,22].
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