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6. spread plate method
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8. skim milk powder
9. Milk protein concentrate
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Table 1 Components of DAEO
Components RI* percent Components RI* percent
Decanol 1194 16.88 Alpha-humulene 1450 0/3
Decenal 1199 0.74 Germacrene D 1489 0.75
Chrysanthenyl Acetate 1260 3.84 Alpha-selinene 1496 0.97
Bornyl acetate 1285 0.85 Methyl dodecanoate 1525 2.3
Thymol 1289 9.6 Caryophyllene oxide 1582 1/7
Butenoic acid 1306 8.15 Diethyl Phthalate 1591 1.2
Undecanal 1309 1/61 Butyl dodecanoate 1782 1.6
Decanoic acid 1352 1.9
*RI = retention indices , DAEO: Ducrosia anethifolia essential oil
Table 2 Components of TPEO
Components RI* percent Components RI* percent
Alpha-pinene 929 14.32 linalool 1127 10/46
Alpha-camphene 954 5.75 Bornyl acetate 1142 5/85
Sabinene 986 0.81 Terpinen-4-ol 1195 0/6
1-octen-3-ol 980 3.23 Carvacrol 1272 5.89
Beta-pinene 984 7/66 Germacrene D 1497 4/94
Myrcene 995 2.64 spathulenol 1552 1/02
Limonene 1037 1.93 caryophyllene oxide 1577 10/8

*RI = retention indices, TPEO: Teucrium polium essential oil
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Table 3 The diameters of inhibitory zones (mm) of plant essential oils and tetracycline against the
bacterial strains

Treatments Bacterial strain
S. t L. b. E. c. B. s. S. a.
DAEO 10.33£0.58 aA 9+0.58 aA 9+1 bA 16+1 bB 23+1 aC
TPEO 12+0 bAB 12+1 bAB 11+£0.5 cA 13+1 aB 25+0.58 bC
Tetracycline 20.33+0.58 cD 17.33+£0.58 cC 7+0.45 aA 13.67+0.58 aB 24+0.58 bE

bacterial strain: S.a., Staphylococcus aureus; B.s., Bacillus subtilis; E.c., Escherichia coli; L.b., Lactobacillus
bulgaricus; S.t., Streptococcus thermophilus
The columns with different lowercase letters mean statistically different in the same bacteria (p<0.05).
The rows with different capital letters mean statistically different in the same treatment (p<0.05).
The results are shown as meantstandard deviation.
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Table 4 Minimum inhibitory concentration and minimum bactericidal concentration of plant essential
oils on bacterial strains

MIC (pg/ml) MBC (pg/ml)
Treatments S.t L.b E.c B.s S.a S.t L.b E.c B.s S.a
DAEO 1280 1280 1280 80 80 2560 2560 2560 160 160
TPEO 640 640 640 80 80 1280 1280 1280 160 160

bacterial strain: S.a., Staphylococcus aureus; B.s., Bacillus subtilis; E.c., Escherichia coli; L.b., Lactobacillus
bulgaricus; S.t., Streptococcus thermophilus
MIC: Minimum inhibitory concentration, MBC: Minimal Bactericidal Concentration; E.O: Essential Oil
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Table 5 Comparison of pH, acidity, viscosity and syneresis in control and herbal probiotic yogurts

Treatments pH Acidity Dornic degree) viscasity (pas) syneresis (cc)
Dayl Day2l Dayl Day2l Dayl Day2l Dayl Day2l
Cantrol 425401 aB 4:01aA 12041 B 262bcA 0320054 018:03aA  155:007dA  425:007cB
001%0fDABO 43101aA  40H007aA  12143aA 4t1abA  045:0052A  035:006bA  05:002aA  250:004aB
003%0fDAEO 416:009aA  40H0052A  12582bA 2742cA  040:007aA  03%0BbA  08:004bA  250:005aB
001%0f TPEO 4251012aA  410:012aA  121tlaA 13tlaA  036:004aB  020:005aA  145H00BcA  390:010bB
003%0f TPEO 416:011aA  409:0092A  125:IbB 130tldA  035:06aB  020:003aA  150:003cdA  4:007bB

The columns with different lowercase letters mean statistically different in the same day (p<0.05).
The rows with different capital letters mean statistically different in the same treatment (p<0.05).
The results are shown as meantstandard deviation.

Bl s 0 Bl S sag By & Lk D
Rt e B A T S IR
Jaie b 55 4 Wils o s Jgs L 15 (P <a/v0)
Ay S |y Jse LS b asseme 5 el
Sl Gesn b sk S s s OIS U8 LS S
s S e L Cale msle s oS b s
S e sl el 4 e (6 VL a5 s 5 4D

Ol oy 50 Gaalssl (YY) o 5 LB,y 3 a0 aS
2 5ol G b b s ol L sl 5
CBle 1l e 25 o e RS et
Sl 0 Cond R L s ol 2y T gla 8
GBI e S Sl e SRS Lslen iy
e 50 0333l b oS W3S S s Wl Al
bamalie 53 5 @ e Ol cnle 4 53 0 lae
Al e SRl SRals bl s

> 2Ll o g 4 a-0-Y

N R TPEO 055351 ol ol =W
2 A Spmgn Cmle IS cdphe 5 8l las
<6 DAEO Js P <+/00) a dals csls b avslis

YV

G e Ssmsp Sl 4 LS gle Gulid 0355
o LS W banslie 3 andal 53 e s LB 18
W5 s e LS sl GOl b cls e 15 053
b il el SsY dl sl oS JT glain
sesdhe 3pd e O andeal 5 Cole gla (68U S ke
B Ol a0 b Jles des il Ol <238 Ll
5 M Ol Sl W 4 S il o RIB e 5
3 Aol sl 8L hus 5eSY e Ly, sl
el oz s 4 andenl Gl antne 5 S
adlas ool 5o Y] dil 0 S jd el 5 SV b
Cosle cilims Glajles 55wl 5 pH o oo da)
PH nl3 L Ks ole a0 s osSnn Ssms 0
AL o Rl At

sl PH olie (YY) OLKes 5 (g5 5 G5,
e 80 6 /80 5 TPEO b cls Cileses ¢1501 6l 5
ool gl cble w0 b4 cpl esdle s
S 8 b i PH 2 e s BB b w oy lS
Dol U eamn 455 55 s il 035538 b asdllas oyl s

@ oot G 5 (Y019) 0L es 5 Kim (pozen .30



WSS LS sl

IHen 5 (65,5LES Aigs

Gl sl e Silel o Sls s (P2 0.05)

(P <e/v0) 5 g dals 6 ga 35S (5)ls ime sob w

3 s b Sl gl S8 Gles 3l ek e
chle 5L LP <o) cils cle JS o ke

Y g* QU&\A}T—'\—\' Codpe Slasl il SLalS Slas il 5 ek Sl of

&é’ﬁjﬁ: dl.h 6;5\.» uJLs odi -\ --¥
sl 55 Cnle sl & pad (SG5 0 5m0 Soe Julosd 5 a2

S Oy o ) Sosus sl 6,50 Sloaty v 51

DAEO (s> al8 S, csle 5 als el IS
or st Ol Loled ol 5 clls (gols pxe DslE
A 2ll s Sse (P <o) wal Ol Gl
Sl s sy A o 4 (V)
Gl Sopmsn el SIS ol s Sl
5 X (531t sl 5 Ol 5 il gl (sla o slas
quﬁobﬂuﬂﬁuduaﬁﬁmﬁ@

& a5 5 L.oacidophilus s :SL Sl sd) Ol o 2eS
(P <er00) (68 031l (5SS (sl ples L3 el

S TPEO Ze/0y clile 55 Cilise gl 4505 JS plss )

IS b 5l e sbs wsed e sla JEalesl 55 s
gl 5 Ol Lok Jles ol ool il S0l

oll g3 e chle 5Bl Loy s, DAEO Za/ay
bl g e clale il LU <esee) cil el
3 Ssmsn sl 6SL Okl ey Ol (/oY)

XL 1YY Ve slag > AV ) slas
4 o=l B L SEPISLIN NS ) AN S5 D) _
< Cle ol Sl (WSle sy dals cwle 31 YL

Lol c)ﬁ L;f'; Jalﬁb))g;\.ﬂ.b&ldu‘jdl’r—;)b&gﬁjﬁ

CEL sy b plil Gl e Sl

oS ey CBXS LS Sl el fuames (P <0/00)
A Jsie) (P <e/v0) il

Table 6 Comparison of total viability of Lactobacillus acidophilus (CFU/g) in probiotic yogurts for

21 days
Treatments Day 1 Day 7 Day 14 Day 21
Control 1.92x10%1.5%10° aC 4.45x10%8x10°aB  8.10x10°£9x10° aA  1.14x10°+1x10° aA
0.01% of DAEO  3.17x10%+1.6x10°eD  3.27x107+1.5x10° dC ~ 2.78x10°+8x10* dB  7.58x10°+2x10° cA
0.03 % of DAEO 3.04x10%+1x10° ¢cD 1.54x10"+7x10* cC ~ 2.90x10°+5x10*eB  8.11x10°+1x10° eA
0.01% of TPEO 3.08x10%+1x10° dD 3.36x107+1.5%10° eC  1.94x10°:1x10*bB  7.20x10°+2x10° bA
0.03% of TPEO 2.40x10%£2x10° bC 1.27x10™£2x10°bB  2.40x10°:1x10° cA  7.61x10°+3x10° dA

The columns with different lowercase letters mean statistically different in the same day (p< 0.05).
The rows with different capital letters mean statistically different in the same treatment (p< 0.05).
The results are shown as meantstandard deviation.
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Table 7 Comparison of total viability of bifidobacterium bifidum (CFU/g) in probiotic yogurts for Y1

days
Treatments Day 1 Day 7 Day 14 Day 21
Control 2.08x10%+1x10° ¢cD 6x10"+1x10° aC 1.21x10"+9x10% aB 6.93x10°£1.5x10° aA
0.01% of DAEO 3.6x10°3x10°dD  6.8x107+1.3x10° bC 2.6x107+5x10° dB 2.73x10°+7.57x10* dA
0.03 % of DAEO  3.82x10%1x10° eD 7x10"£9%x10° ¢C 2.78x10"+8%10° eB 2.94x10°+9x10° eA
0.01% of TPEO  1.67x10%1x10°aD  7.2x107+1.2x10° dC 2.3x107+1.5%10° cB 1.64x10%:2x10* bA
0.03% of TPEO  1.84x10*+1x10° bD 7.6x107+1x10° eC 2.15%x10+4x10° bB 2.11x10%1x10* cA

The columns with different lowercase letters mean statistically different in the same day (p< 0.05).
The rows with different capital letters mean statistically different in the same treatment (p< 0.05).
The results are shown as meantstandard deviation.
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Table 8 Comparison of mold-yeast count in control and herbal probiotic yogurts

Treatments Mold-yeast count (CFU/g)
Control 1.9x10°+5x10" e
0.01% of DAEO 1.2x10*+6x10' b
0.03 % of DAEO 4.6x10°+4x10' a
0.01% of TPEO 1.5x10°+£1.3x10* d
0.03% of TPEO 1.1x10°£1x10% ¢

The columns with different lowercase letters letter indicates significant differences in treatments (p<0.05).
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Today use of functional food, such as probiotic products, is important due to
their health benefits against diseases. In this study the essential oil of
Ducrosia anethifolia and Teucrium polium (DAEO and TPEO, respectively)
were added to probiotic yogurt to investigate their effects on the survival of
probiotic bacteria (Lactobacillus acidophilus and Bifidobacterium bifidum
bacteria) during 21 days and assess its various properties. The results
showed upon increasing the concentration of DAEO and TPEO, the value of
acidity and viscosity of yogurt treatments increased, and the pH and
syneresis showed a decreasing trend (P<-:.*%). The survivability of the
investigated probiotic bacteria demonstrated a decreased trend during storage
in all treatments, but finally, the number of probiotic bacteria in all
treatments was significantly higher than that of the control samples. Finally
based on the results of all tests, the addition of 0.03% of DAEO is the best

way to realize the goals of the research.
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