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Abstract

This study was carried out to fortify the antimicrobial activity of yoghurt by adding liquorice extract to it. The
liquorice extracts (1 mg/mL) showed relatively high antibacterial activity against H. pylori KCCM 40449 (p < 0.05).
The solvent liquorice extracts of minimal inhibitory concentrations (MIC) against H. pylori KCCM 40449 were 25-
100 pg/mL. Lactobacillus amylovorus DU-21 with high EPS production ability were inoculated to milk after the
addition of different amounts of liquorice extracts (0.0%, 0.05%, 0.1% and 0.2%). The physico-chemical character-
istics of yoghurts added with liquorice extracts were examined. The initial pH, titratable acidity, viscosity and viable
cell counts of the yoghurt added liquorice extracts were 3.41-3.51, 1.021-1.091%, 1,686-1,930 cp and 9.41-9.38 Log
CFU/mL, respectively. The viscosity and syneresis of yoghurt were better than that of the control. Antimicrobial
activity against H. pylori KCCM 40449 increased with increasing addition of liquorice extract. However, the sensory
score of yoghurt added with different amounts of liquorice extracts was lower than that of the control (p <0.05).
As a result of the sensory evaluations, the flavor, taste, texture, color and overall acceptability of the yoghurt with
0.05% liquorice extract were found to be much better than those of the other groups (p < 0.05). Overall, the optimal
amount of liquorice extract added in the manufacture of yoghurt was 0.05% of the total weight. Further studies on
increment of antimicrobial activity and palatability of liquorice extract added yoghurt are necessary.
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ZREH S ERS e Ad7E codRY Be AP
Aol ofsf o] FofA i o, °l°ﬂ e Aol thgk
A EA L AR T AGEZAZH 2 EA1de] de
0|85 3 = A7 olth(Kang, 2011).

7= =

2 E F 7 (Leguminosae)oll £3E ThAA ZE
Glycyrrhiza uralensis, G inflata, G glabra®] B2] 9} Be]
712 Az3 Aeko 2] dhlke] A HbA ] AFds] wol o]
w= Aok shtelth. F=e] At o8 A A e &}
e 239 B4, 719 S, 1 BAEZ ] A A,

9] BE 9 S, A8 359 F4 Tl &5l
2k © 2 HAFE o] JtH(Crance et al., 1994; Davis &
Morris, 1991) FA2] 6-14%7} glycyrrhizic acid®l]
Ca® T K7F B2 glycyrrhizin® 2 A4 5o] Qo 7z
9] @8k glycyrrhizindl] 7]1Q13l=d A®RTE <F 200 1Y
A= ‘:} Glycyrrhizin® 7FpEso 9d] 3 FEA}2
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glycyrrhetic acid®} 5 #4+2] glycuronic acid® Ez]Ht}.
QA A glyeyrrhizin® ZellA AHE F557] A, tivk
= Eubacterium L-8%] ]3| 18 B-glycyrrhetic acidZ, &
= Streptococcus 1LJ-2291 2]8l 18 B-glycyrrhetic acid-3-
0-B-D-glucuronide® thAFEITE E3F g Bd2 43
licorione3} FM 100, nonacid =32 <1 phenylpentol, plaunotol
4 teprenon, L8] 3L W AA| 7]5S 7HK LXeh= 22 5
o] 1%l th(Takeuchi et al., 1991). GlycyrrhizinS 32
27], WA 7+9 2 AIDSE XS nlo]g 2] 3l
ot a7t e AOE FHEUA ofFe YRR o
ST A} E3F glyeyrrhizing A S 7RI 3]0

A AE AR AELE Rty £2E A sAT= F
48 3= Aoz A UTHKim et al., 2004). Mori et
al

55 Z7HNZITAL &3 (Mori et al., 1990), Shin et
B2RFZEE |83l Listeria monocytogenes®] 5219
Aol m A JTFS A 2 (Shin et al, 1994), Ahn et
a2 72FZE % liquiritigenin®| Listeria monocytogenestol|

< Yeille E2YS W3 THA et al,
1998). Toshio et al.> Ghcyrrhiza glabra, G uralensis, G
nflata, G glabra® 35222 X triterpenoid saponin
o] glycyrrhizic aicd,

o

& AIDS Al P22 T Feid A, Wy
]

e

licoricesaponin G2, liquiritigenin,
liquiritin, formononetind2 22131512 H, glycyrrhetic acid
7} anti-Helicobacter pylori activityE WEPATIL B 37819
TH(Toshio et al., 2002).

H. pylori= 373 87178 23R HLEA, A7
0.5-1.0 um, Zo] 5.0ume] 7F=l 71 RLEFOZ
Aol FEE 2t AldtolH, 3% ol 48 £o
(flagella)s ZE3 ATk H pylori= AFEe] 9, &3]
(pylorus)Lt ¢

o

N

1o nd
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A F-(corpus)®] ¢ A = (gastric mucosal
layer)®] 3EZolyt H Y (mucous) Woll A3 ATt H pylori
= T 234 Y, SR B s A A0+
oW, 9lok} YA Pz Y 9] YEFo FQ 9l
A2 9147 e o)W (Kang & Lee, 2005; Suerbaum
& Michrtri, 2002), = “d1e] H. pylori ZFHE-S 60-75%
AER AT oy Yol vlwste] mg- 52 BA&S B
o]3 Slth(Lee et al., 1999). H. pyloriS | (eradication)
S AS Aol 9] Aol A S| st AolA
& dom, g T3 2 ARAo] wlf =2 ZeR
AR ek 2B H pyloridll ZHAE AREOZ 9o
2 HHEE A2 ol ZEAE FellA figte] He A5
= A7 °F 1000 HF 237 EE Uehde ol o
Ao AR R mFo] & w, olnk H. pylori ¥Rl F7H
o2 fFracloy WerEE Fo] HHHe R Agste] 9
ool WAsle 2o ' A7tE o] A3 YIvK(Kim, 2008). In
vivooll Al 2] dubAQl H pylori®] AldH-2 3A 4 714
2 FEHo], bismuth (BIS) AAZ 2o sl 3%

8%, proton pump inhibitor(PPl) & <702 3= 35
¥, ranitidine bismuth citrate(RBC)E =7+O2 3}
8H, 283 BISE 288 3= 3 Rl PPIE 77}
st= 4% 8% SOl AREEI doH, Syl =
12 X EZ PPl 7]1%3%F amoxicillin®} clarithromycing
7947 Tt 34 aRio] 7P de o] &5 UThKil
et al,, 2004). 28U H pylori®] Aol AFES 5= A&
FAA = A= o, FAELAS E4A A7 A
LA o2 Ageld FAEH AEeA] dv WA+
(antibiotics resistant bacteria)?] &3] A EZ T AA|
S FESIMA 2 7 o] bgE Rl 87
ATHKim, 2006). HA AA=S ol &S H pylori Fd2
A AP in virog BloAUAE EIoY A xS0
AZ=E]32 At). Tabak et al-> 2] & (thyme)oll A (Tabak et
al., 1996), Diker & Hascelic XKtea)Z5-E] H. pyloriol T
b eSS W s THDiker & Hascelik, 1994). ]9l
58S 7H o2 dERl dofR] FEES EdE
. pyloridll g S GGt ALY, &5 59

A S8 RE ol e} 23] 25Fel 288t WA 5l
F A A=A 9 o] §o] 7FsstE| et ALRE T
FEjvErel ol figte] el o gk Apdle] 49
A 5= AANA H. pylori Aol 4ol shahs ofv:
(chemoprevention)®] & %= 17| wj&o] YA S o] &
H. pylori®] A5< A 5 A= 7154 yoghurte] 7H
< dA 2 BASHE SHA A Z on)E 7HE AeR
At HET old] B AFE APAHe=R o]§ Ihedt
sourdough®l| 4] #2]% exopolysaccharides A8/d5°] -3t
FAkts o], FeElvete] AEFAl AEd AEE 17t
o] o] ARG Al bl ZAI7F glom HjE o
g5 #Rtete] ExE o|&ste] F4o| NAE H. pylori
< A= 7154 yoghurts 7Hstaal skt
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2 AFoA A" TER(HE, Ghoyrrhiza uralensis
FISCH)= A5ellA f8ss St AlF o2 Zarldel
A Fiste] AbgstE O, 19 G AR Axso] 4
TGE AEE FETHS 32%ATh dHYe dxe
Warring blender(Model 33 BL 73, Dynamic Corp., New
Hartford, CT, USA)E &3 T ZFAE ©]&std
30 mesh-60 mesh = 3} 0w, E-ate] 4°C YL
of A%stHaA F58& A EE ARSI

Hx FESQ H=
Sl aAdZ AT E5jof HAE WHeE Iz F
ZES A %3 thPark, 1999). =, N E9] 10%(w/w)ol



348 g - A

& 33l propylene glycol(Samchun pure chemical Co.,
Ltd., Seoul, Korea)S Al ol EF3F3t} o 7)ol A5
gull(wiv) A=e] F&8vlE o] 45 shaking water bath
(Han Back Scientific Co., Gyunggi-do, Korea)ollA] 12 A]
7FF FE3t, o] 22E 3 3] WHESIGTh FE R
= 40% isopropanol, 40% ethyl alcohol, 80% ethyl alcohol,
40% methyl alcoholS ARE-3IA O™, FEE-2 3000 rpm?l]
Al 2034 Bt AlEE st S Heith BRE &
E2 40°ColA # 35S F, freezing dryer (DC-55B,
Yamato Scientific Co., Ltd., Tokyo, Japan)Z &4 71Z(-
50°C, 9 mm/Torn)A| A 20°Coll B3A3PHA A B2 A3
t}. FZof ARE-3F &= SamchunAK(Seoul, Korea)oll A -

I5ke] AHg-a

| 5

FEEY FHEHE disc WH o5t AT
5%(v/v) Defibrinated sheep blood”} 3 7F& brucella agar
Hj x| ol A 48 A7+ vl E H. pylori KCCM 404495 Hit
H WE2Z F9] brucella brothdl] S3%(570 nm)7}F 0.25
7F H=2 dEEATH2x10" CFU/MmL). &Y 200 uL
(4x10° CFUML)E #s&l 15mLE AX"E 5% V)9
Defibrinated sheep bloodE -8t A =& brucella agar ¥l
Ao =gt & 7)o BE A7 10mme] paper disc
(Toyo Roshi Kaisha, Tokyo, Japan)E & &3t} z} &%)
FZEEE 02um membrane filter2 3 33}l3 HFF=7}
ImgmL7} E=% ko] 100uLy discoll A AT
micro-aerobic Z7A 37°CE 72 A7+ vt & disc T
] BsA A S (clear zone) WA FFE FAaHE Bl
A=

%] 2485 =(MIC, minimum inhibitory concentration)Z
AL o] 5o WS U tHLee et al., 1999). 5% (v/
v) defibrinated sheep bloodE 3 7}t brucella brothell 7+
% FZEL 02pum membrane filter2 A| w3l 2-fold
dilutiong A A3t Th 719l H. pylori KCCM 404495
4x10° CFU/mL9] F%==Z 73+ micro-aerobic Z710|A]
37°CE 18 A17F Wi %, 100 LA S FH st 5% (viv)Ql
defibrinated sheep bloodE &3t brucella agar #]X]o] =
@etal F 2SR 72 AIZF vWiFAIA colony A TS
Iste ajd FE=of gk MICE 4513t

Yoghurt M|==& starter &' yoghurt M=

20%(w/v) CaCO, beadE ©o]&3le] IFE= vYE 52
7z% sourdoughol| A 218 EPS AB3wF%1 Lactobacillus
amylovorus DU-212 10% (w/v) skim milkel] %3t 37°C
o A 24 A7 vl et & yoghurt A& starter= AM8-3}51
ok AlF-9-froll glucose (1.5% (w/v))E F7Fsted 105°Col A

M
i
iis3
=1
i)
jus)

NAo starterS 5% (vv)e] EEE HE3
20,05, 0.1, 02% (i)t HEE 71z =
10% &Hoziy dHFH Fated yoghurtol] H7F
397

R AT

AR 2=, lactic acid &2F 2! pH S8

A ZE yogurt= 0.05% L-cysteine(Kanto Chemical Co.,
Tokyo, Japan)©] 3 7}¥ 0.1% buffered peptone water
(Difco, Detroit, MI, USA)9ll 3|43} 5 BCP agar (Eiken
Chemical Co., Tokyo, Japan) X & ©]&3}o standard
plate count method ©ll &3}o3 37°CollA] 48 A|7F Bl 43}
FA4E A (colony)S AlF3td CFU/MLE FA| 8k A+
TE5 =43t pH= pH meter(model 420A, Orion,
Boston, MA, USA)Z Z1d =43}%9.2H, lactic acid $H3F
S 2y F83 28 10g0] EH FFF 20mLet 1%
phenolphthalein(Duksan Pure Chemical Co., Ltd., Gyunggi-
do, Korea) €9 2mLE 7t & 0.1 N NaOH=Z 443}
o 2 ARFORTY thy 25 o]&ate] ALt

% Acid as lactic acid
={(0.1N NaOH requiredx0.1 N NaOH factorx0.009)/
weight of sample}x100

~
=

= 42 syneresis
Yz}l yoghurt 500 g2 600 mL Hlo|A FHsle] &3}
g th, 4°Ce] AR A0NA 24 A7 B 5 9-10°Ce]
Brookfield  viscomete(LVDV-+,  Brookfield
Engineering Lab., Stoughton, MA, USA)2] 3 ¥ spindleZ ©]
83l 60 rpmoll Al 4 EolA 8 E7IA] 1 # HHo=E He
& SHsto] HHAE data® F 3T Syneresis®] S3-2
7}k yoghurt 15 g5 25 mL A& Fol FH3laL 4°Co)
24 A17F B3 F 1,500 pm e g 10 E7F A4 E2) sl
2] E J5Ae] FAZ syneresis(%) S AlAHSFI T

Mr 22 o2

Yoghurte| Helicobacter pylori 878N &9

¥ yoghurts 5000xgoll A 30 w7+ LAlEglste]
AE AAG yoghurt ANES A EE ARE3St paper disc
W) olsle] I3 TE H pylori KCCM 40449 St
o 200uL (4x10° CFUmML)E 3] 15mLz Az
5%(v/v)2] defibrinated sheep bloodE 3¥F#3t A2 &
brucella agar ®lX]o =4t & of7jo] Ha® A7
10 mm<] paper disc (Toyo Roshi Kaisha, Tokyo, Japan)Z
et 4RSS yoghurt © S 0.45 pm membrane
filter2 oJ3}3Fe] 100 uL? discol S4A1FH k. Micro-
aerobic 27104 37°CE 72 A1ZF w3 - disc 912 A
A A Z(clear zone) A FFE IFEAE EA3AL.
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pHS} lactic acidell 93t A AE F0]7] $15H lactic
acid®} 2N NaOHZ AF&3te] yoghurt A5 2] pHE 4.4
= wAste] ddsiint.
U= FE= HJt Yoghurte| ZHs ZAt

gzt &5" Tx FEEO HI/ME yoghurtE
Homogenizer(AM-3 Homogenizer, Nihonseiki Kaisha Ltd.,
Tokyo, Japan)% 2 ¥7F #2318+ T2 4°Col|lA 24 A7+ WY
23t 5 %;L;Hak—r A Z I8 AT S oz
20 g ¢] e dEs Addeted Algol gk Fwet A4
80, WIE 5L HANNE BA FAAIE AA5
ATk #5H 7= M(color), FF(flavor), Bl(taste), =27+
(texture) 2 AA A1 7] 5= (overall acceptability)oll T 3}
sbgmae A4 1, A3 s Al s e Bl

SAXE
Ad A3= SAS 9.1 for window (SAS Institute Inc.,
Cary, NC, USAYZ o|&35lo] 7t A¥+e] Had TFHA}
=2 AR, A 74e] Blwe BAREADA (analysis of
variance, ANOVA)—% olgstem, TS AT =
FIx7t e FEo A= Duncan's multiple range
test® A E7H] £ S p<0.05 A AR AT

dx FE=° dugt 58
Zz &9 FEE(10mg/mL, 1 mgmL)e| Helicobacter
pylori KCCM 40449 thgt 3+ B4 SAS A3, 7t
2}9] FEELS H pylori KCCM 4044991 o) & fﬂ&fﬂﬁ
el ARl zfolE VRN AH(p < 0.05). 40% methanol 5+
E2 132406 mm, 40% ethanol FEE-2 14. 0i02mm
80% ethanol F+Z&E-2 14.3+0.3 mm, 40% isopropanol 5
E& 151403 mme] ASAA S e %E}(p<0.05)
(Table 1).
H. pyloridl g 4% F5&
SIEEEERE 3

o] HaAsEes AA H

Attt 2 A3} Table 29F 7Fo]

Table 1. Anti-Helicobacter pylori KCCM 40449 activities (paper
disk method) of liquorice extracts.

Diameter of the inhibition zone (mm)

Solvents
10 mg/mL 1 mg/mL
40% Methanol 17.3£0.4° 13.240.6°
40% Ethanol 25.340.6" 14.0£0.2*
80% Ethanol 27.4+0.2° 14.3+£0.3®
40% Isopropanol 28.7+0.5° 15.1£0.3*

" Mean+S.D. of three replications
*¢ Mean with the same letter on same column are not significantly
different (a=0.05).
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Table 2. Anti-Helicobacter pylori KCCM 40449 activities (MIC,
ug/mL) of liquolice extracts.

Concentrations (pg/mL) MIC?
Solvents
800 500 250 100 50 25 (ng/mL)

40% Methanol Do - -+  + 50<MIC<100
40% Ethanol - - - - - + 25<MIC<50
80% Ethanol - - - - - + 25<MIC<50
40% Isopropanol - - - - - + 25 <MIC<50
Y +: No inhibition of growth

-: Inhibtition of growth

» Minimal inhibitory concentration

zt g FE2E9] ¢ 25-100 pg/mLZ YERSTH Kim et
al2 95% ethanol 4% FEEo°] U129 Gram(-)dol U
sho 250 pg/mL o] dolA S Atk RSt
(Kim et al., 2006). %3+ Gram(+) A< o] &3 EAAYE
4 Ag o] gAY 2 Hol 220]= chloramphenicol®] 27
FE7H 2030 pgml A4S I ), B Al Hx
FEEES Pl vlg HoldS & < Ak

Ux FE2 Z7} yoghurt®] 0|515Hy £4
Helicobacter pyloril W3t &840 e 7E 40%
NeHe FZES yoghurt A2 Al H7F5le] yoghurte] ©]
sty B AU Fx FEES S ulA
0.05, 0.1, 02%(vWv)el F=Z H7}StaL  Lactobacillus
amylovorus DU-21% H&3}ko] 37°ColA 72 A17F &<t Y
FPHA fakt S, pH 2 AAAEE S5
pHe W3S AH B, it HE AF, 6.44-647 S
U, 24 A7 w3, 3.94-3.960. 2 A EEF L 48 A17F
&¥ yoghurt:= THA] pH7F A 3l5 o] 3.45-3.55, 72 A7 &
EE] yoghurt= 3.41-3.515 YeRISdTh iz Az
& H7e A#E nlawste] BH 24 AR = zpo] 7t
H}\/\)\———q' 48 A7} o] T2 =
7hgtell whet pH7F T % 1.9 THTable 3).
AAL=E B 2 g A 0.109-0.111, 24 A7kl &
0.916-0.932, 48 A 7+ol= 1.015-1.051, 72 A7+l &
1.091% 1,],1:/],1/1—1;], 7<4;<4/\]- =24 /\]7]-77]—1]‘* AN _ir_ilj
o=

Tz FE2E] HA7bsErt

T
—
2=l 5EO
Yeohe AES

=
o] H7Vs =Tt F7stel wet AAAETE F2H <
SFASUHp <0.05), 48 A7+ 72 AI7He] A= R FE
=9 Hrbskrt SUHl wet fojAo R asktt
(p<0.05). FAHETE AZke] Aol we} s FA1E
Btk & Aol ARE ARFEES 40% cES=
FE3 gxo AR glycyrrhizin®] 26.72+0.05 mg
glycyrrhizin/g liquorice H-7-%/¢] A ThData not shown).
Yoghurt A% A], 24 A|ZMFA & glycyrrhizino] At 2 2Hg-
sto] ZxFEE0] o] skl wEt A= St
st o, fAkdo] GAstA A&ste 24 A 7F Foll=



350 g - AES - ol

Table 3. Effects of liquorice extract added to yoghurt on pH, titratable acidity and viable cell counts of unfermented and fermented

yoghurt.

Concentration of licorice extract”?

0-day yoghurt 1-day yoghurt

2-day yoghurt 3-day yoghurt

Control 0.05% 0.1% 0.2% Control 0.05% 0.1% 0.2% Control 0.05% 0.1% 0.2% Control 0.05% 0.1%  0.2%
[ 644t 644k 647+ 645+ 396+ 396f 3.96f 3.94f 345f 348+ 351+ 355t 341+ 344+ 349+ 351+
P 0.03* 0.01* 0.01* 0.04° 02° 0.01* 0.01* 0.03* 0.02* 0.01* 0.04* 0.01* 0.03* 0.03° 0.01° 0.04°
TAD 0.109+ 0.112+ 0.120+ 0.111+ 0916+ 0.928+ 0.927+ 0.932+ 1.051+£0 1.036+ 1.021+ 1.015+ 1.091+ 1.042+ 1.027+ 1.021+
“270.004° 0.006° 0.002®° 0.004*° 0.009° 0.006*° 0.010° 0.003* .002 0.007° 0.005* 0.004° 0.003* 0.004® 0.007* 0.003°
Ve 9.84+ 9.84+ 9.84+ 9.84+ 953+ 957+ 9.6l 942+ 953+ 957+ 9.73+ 948t 941+ 941+ 941+ 938+
~0.01* 0.01* o0.01* 0.01* 0.03* 0.01* 0.04* 0.03* 0.02* 0.03* 0.03 g01* 0.03* 0.04° 0.04* 0.01*
D a-¢ Mean with the same letter on same line are not significantly different (0=0.05).
>Mean%S.D. of three replications
9 Titratable acidity (%)
9 Viable cell counts (Log CFU/mL)
_ _ 2500
glycyrrhizino] fr2bt8] A&} JAlste] A2FEE9
o] Z7¥eel W v} 08 g Ao AztE,
Yoghurt A& Al 7FE Ta3t 3184 WM3l= lactic acid -
o] AAo|t}. Lactic acidE casein micelle®] £-<HA 3}oll
Holste] FbMAS S 7L A5k} A1 S ghe S0
HAPA QA yoghurt®] Frol #Hofghet = A E lactic -
acid= FAF 2 Fo] S gl wet mAEe] Aol 98 3
#=2 Y= I} Yoghurt®] lactic acid 2 mild 2
yoghurt®] 739 0.85-0.95%, acid yoghurt?l 73-%- 0.95- g .
120%°]ct. el A dmjE s e 55 dafe] A,
AN EE 0.82-1.24%, pHE= 3.91-4.37, 4571 1020
CFU/mLE R 73 ET(Lee et al, 1998), ol& & AL 0
o] Aot tiAA o ® & dA| st Ao, & Aol
A AxE gz FE2E A7 yoghute E5F acid yoghurt
wslol Seks Wele) AFAEE nanh :
0 12 24 36 48 60 72

7} yoghurte| 22|18 EM

Yoghurts HEol| oJair 713 %7} 24 J3Fe v
o] Az F 7t A7 E Fxo WiE =435
1 AFE Fig. 13 2t} Yoghurte] H=& 2a 12 A17h
7 BE A7 F438] FUFeIeH, 2 o]F 24 A
A F7F Fo] tha wshE §, 72 AR ket &
7b s eI FEE Hr7krEel Ul

7 = Zto|
AEE BHlom FEE9 H7FFol vld st
2

el
T
=
= =

"=

S7VelATh A 24 Aol A k3
Z

f
)
N
o0
uO\
o
o0
uO
I~
N
uO
5
[0%)
()
(@]
o]
et
=
0,
av)
o
a

A= ol B st EPSw Hkdl 3 A o= &
£3pA 5k, Mol ik EPS 2HE 7] 2k ey, whEd)
EPS $afute 2 AR H e 22 oy, g ool whug

Incubation time (hr)

Fig. 1. Effect of 40% ethanol liquorice extract on viscosity of
yoghurt during lactic aicd fermentation at 37°C. ¢ -4 : 0%, H
-l : 0.05%, A — A : 0.1%, X-X: 0.2%.

SrEFTt EPSSF Tl A The] A Ag Fol
EPS®] E} A} FaA 9
L3HA #8 3Frh(Ruas-Madiedo et al., 2002). X2 7}A]
Hal Xl wtell ofstd EPSS] A o] A= Faet
o, FAAMES} AAEY AS & F ATt olHT A
5o 2 wiE] 79 A5o] SHE Fol= e ©
2ol SR =W SA o] Ado] A&ET) =, EPS
= 79 AFH A ELDo] FHHE Tl A& 1]
He AL & 5 Ak oj#g AMdS B AN Az
FEE9] #Ute gste] wart g met faktrt
njulEA| ghastd o HaAIke] ARETE JAETF &
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25

A7} Yoghurte] F2E4 2
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Fig. 2. Syneresis of yoghurt fermented with Lactobacillus amylovorus DU-21 at diferent incubation time after 1 day storage at 4°C.
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Table 4. Antimicrobial effect of yoghurt added with 40%
ethanol liquorice extract after lactic acid fermentation at 37°C.

) Diameter (mm) of inhibitory clear zone"?
Concentration

(%) 0-day 1-day 2-day 3-day
yoghurt yoghurt yoghurt yoghurt
0.0% - 13.9+0.9™ 14.0£0.4™ 13.0£0.8™
0.05% 19.2+0.6  23.6+0.8 20.4+1.6  18.4%0.6

0.1% 253117 26.7£0.6™" 22.4+0.5"" 20.2+0.8™"
0.2% 28.7+0.6™" 28.3+0.7"" 23.5+0.5"" 21.3+1.0™
) Mean+S.D. of three replications

? Paper disk. 10 mm diameter
Comparisons significant at the 0.05 level are indicated by ™

YA WE2A FL3}7) o] Fo A WHFEE] syneresisE
ulo}lE=TH(Hassan et al., 2003).
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o #odslE Aoz FYHI QTh Midolo et al.(1995)2

pHe} 714l H pylori®] Aol nXE J3¢S A
Ao A lactic acid, 22, G4t 50 T &8 WO

2 H pylori®] B5S Alste A2 Hisd=d,
lactic acid’} 7F¢ =2 A 4L UEFAthMidolo et
al., 1995). 3 Bhatia 5 3% o#«] lactic acid7} H.

o

pylori®] A5 AASHAINE o= pHeF AdEo] UA] &
2 Ao 2 ¥a Y th(Bhatia et al., 1989).

2tx FEE &7} yoghurte] 255 EM

zx FEES H7MEY yoghurtE: AZE - Wl T
homogenizer= +& 3} A|7]3L, 4°CollA 24 A7+ #7435
HE o] A FAARE AAIE A= Table 59F 2t}

Table 59 Z3tol| o8l MoA 7Hx FE2ES FH7gh
yoghurt A|EE0] FoHoR w2 HFE dglon o=
Tz FE2E0] 7= offF Ao 7]g Ao R Aty
3 & yoghurt Aof &gt AAMIES] AT A =
ZAog ARHL Flavord] 4% % 52 H7leto] o
Zto) Bl 27 W& e BRI Fo]F el ol ¢l
Ak ey 24, 48 A1ZF HaATL, 02% HE FEE A
7Vl e Zh2E 2.8740.57, 2.7440.60% §-21% XpolE H
Atk zhzhe] Agola HAFHe VExe ¥EEHOR
0.05% F7FrollA o2 H7bte] Hlste] w2 H4E v
Utk oloh= HIRHOZ 02% Fx FEE 7t yoghurt

7V 7P R 713 =E HATh

A A B HH°“17¥°1W A7) Bzl
H|alo] W& 4 ol Iz 5o T
sl 2434 e A3 Table 3904 YR 24 A7kl &
0.916-0.932, 48 A|Z+oll&= 1.015-1.051, 72 A1 7+oll &= 1.021-

=
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Table 5. Sensory scores of yoghurt added with 40% ethanol liquorice extract after lactic acid fermentation at 37°C.

Incubation Concentration Sensory score"
time (hr) (%) Flavor Taste Texture Color Overall acceptability
0.0 3.1440.65 3.0540.61° 3.1440.87° 4.0240.91° 3.2140.73"
" 0.05 3.05£0.67% 2.9340.61%® 3.10£0.60° 3.71£0.82% 2.8540.71%
0.1 3.1840.64° 2.6140.75° 2.8240.68" 3.30£0.85% 2.47+0.69™
0.2 2.87+0.57° 2.45+0.55° 2.72+0.63® 2.85+0.54° 2.43+0.76"
0.0 3.2040.78° 3.10£0.71° 3.2440.58° 4.09+0.85* 3.2740.69°
48 0.05 3.1440.65° 3.0540.61° 3.3240.58° 3.7740.79® 2.9540.70%
0.1 3.2740.62° 2.7340.75%® 2.9140.66® 3.41£0.86" 2.5540.69"
0.2 3.0020.55% 2.5940.54° 2.8610.63% 2.9540.52¢ 2.5540.77"
0.0 3.11£0.66° 3.0140.70° 3.10£0.60° 4.0140.54° 3.1840.62°
24 0.05 2.97+0.68® 2.8240.61%® 2.98+0.62% 3.65£0.85% 2.7440.71%
0.1 3.08+0.66™ 2.49+0.76° 2.73+0.70%® 3.18+0.84" 2.40+0.69%
0.2 2.74+0.60° 2.31£0.56° 2.57+0.64° 2.74+0.56° 2.32+0.75%
DMean+S.D.

224 Mean with the same letter on the same column are not significantly different a=0.05.
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