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Abstract

To investigate the effects of tagatose added to yogurt fermented with Streptococcus thermophiles (ST) or Lactoba-
cillus delbrueckii subsp. Bulgaricus (LB), pH, titratable acidity (TA), sugar content, color value, viable cell number,
and sensory evaluation were determined on yogurts added with 7% sucrose, tagatose, or a mixture of sucrose and
tagatose in triplicate. After 24 h, pH and sugar content of sucrose-added yogurt reached nearly 4.5 and 4.2 respec-
tively, and were lower than those of yogurt with tagatose (above 5.6 and 8.6, respectively). Also, TA of sucrose-
added yogurt (1.51%) was much higher than that of yogurt with tagatose (0.59%). There were no significant dif-
ferences in color value and viable cell count after 24 h. However, the addition of tagatose seems to slow the growth
rate of LB more than that of ST. Sensory preference revealed that mixture-added yogurts scored significantly higher
in taste (5.90), texture (5.86), and overall acceptability (6.16) than yogurts with tagatose (5.20, 5.02, and 5.36,
respectively), but there was no significant difference from the sucrose-added yogurts. In conclusion, tagatose inhib-
ited the fermentation rate, but the mixture of tagatose and sucrose could be used for yogurts with lower calories
and glucose index (GI) without a sensory difference from sucrose-added yogurt.
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Foh Ae] A% oAl sk wulel M, £ BF
A4, 8% gelzEE A A 21 % PP 59
e TR AWISHE AT Y HEOR Had

vl ITHKim & Ko, 1990; Hood & Zoitola, 2006; Ko et
al., 2008; Kim et al., 2009; Hwang et al.,, 2013; Sung &
Choi, 2014). SFAI9F gh=ZH| 2Rl ol 4] 2015 o] Ul A
AuiE Yle fFEES] B e AR 243 13
AT H150mL)F 5.79-21.95¢g o2 He 1452¢ 4
7 FgEe o Hd FF FHe] WHO (World
Health Organization)®] 19 A3 HILE(50 gl 29.0%+
AA s gom, 55 Gol we Y 4l AT B
SR TEFS T 402%E AL e Aew ®Wils)
AHKim, 2015). +F5 7Fa3dte] v SFEEC] 54
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Aet JHAZFE a5 5% e 28T A A
T R F2ES] AF Al @8k U7] 93] A'e F2 A}
& Ao}, TheFst LA Yglez
= E A = e A E o

Z7}8kal ATHKim & Lee, 2016). A8 AW &7} w
2 G ¥l Ed2 I#A 3 (Lee & Woo, 2001),
b AFH Al ¥we] ¥ 4 JoH(Ludwig et al,
2001), B2 obsol Hlgte] Aue o] FejHo=
=2 olFo] Fog Ay HY AT T F(Attention
Deficit Hyperactivity Disorder, ADHD)S R Ith= A+
A% JTHChung & Park, 1995).

A diA g Ee 22 B, Agery Ay
@uks gialE = doke Aol oy, HEshs AF
WA= AR Bls)] 7130 Hojd 4= Qo] thekst 4
Foll &&3l7] Feile B A+rt Z2sthKim &
Lee, 2012). A FF % 32l EFE X (tagatose)=
A, ¢, = Sl vF EAEH C-4 AN FHF
epimerq] THEFE WA FH o v FHH ARAE AT
iR 92%°] m=E 7HAH, A9ET Y=y 24535
S 7R AL oA A= |7t Adeo] 4keal/gel HIE 1.5
keal/go 2 AEe] 1/30]H, FA 4(Glucose Index, GI)
e 302 689 Aol 2491 FFo] Hls| wj§- vo}
A% =g FE 9% EF= d8A Arh(Livesey
& Brown, 1996; Kang et al., 2013). =3 EP7IEX2E A
el A ALl tiAtER] eiar, e A= A
3HA] koM (Roh et al., 1999), AolA E3lEo] Er
o2 B AE AAA @5sE] FTE A
Rk olue}, ZhoA Xre] FEFZo R Agty = A
S wobx Fgo] AHahe AL JAlskE Tt JE A
o2 4HA o (Donner et al, 1996; Kang & Lee,
2016), EFIESE AFASH Sr 3xfe] dfo] ot
£ BI% UTHChiu et al., 2011). SFAA ] Qo= o]
v] u]= FDA4 GRAS (Generally Recognized As Safe)
HERE 2 Fol| A 7FsabAl = UL, 2004 o= WHOS]
JECFA (Joint FAO/WHO Expert Committee on Food
Additives), 2006 F-El= 82 F A (EFSA)ONA 2%
o Abg-o] F7tER o oA ®= 2011 dE0l 2]
O] FEIAX (KFDA)ZF-H 715483 hdAd S A
o} ot A% 7158 S VA e BVtESE AR
o] AR ©@BkS 7ER AL Q1Y) wiEel] ojE AlE A
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Brown, 1996; Buemann et al., 1999; Ryu et al., 2003).
T3k Ep7FEAE E3t pHoll the FgAdo] et A

Y3 ge BEY, 294, % L $IT By ohje

o] E9] probiotic 22 FA7|+=

A% oA Az, AW, ool Aad, @ F2E B fAlF
o] AF&E 4 thRyu et al, 2003; Koh & Seung, 2013).
AAN7HA] EZFEZ #EE o] ATE EIEZSS)
AArE fete] AEsha] Azl d&f B dalol HF
o] 42 ™ (Cheetham & Wootton, 1993; Rhimi et al.,
2011; Men et al,, 2014). Yol7b dF AF ZFo=2H
B EPHEZS] 7540 thek A7t AgHA 07 o] FolX]
3 A H(Jergensen et al., 2004). SHA T Ef7TE2Q] 2%
A7t hE AFe 550 B3 Fo] FE o]FL 9
S (Bell, 2015), EIEAE o] 43 A|F AZ o)A
EFES7E njA = @ tigk HES A9 o|Fo|A 3
Al %3 e AAolth. FF EVIEXRVE AZEE 3]
EEA TS A Fel A9 tAlstd A8E &+ o=
e L BIESS A5l A&sh] Qg dTe
- Zod AoF oie 4 ti(Swanson et al., 1992;
Storlien et al., 1993; Martinez et al., 1994).

Hepq B Aol 48g AAnnLe tAsh] 4
g AR o8 AR A% Y 2L ol T ¥
e 2o B FEEol) el 4 #REol
4R+ e RPEES APHaA s YA AT
24 29 A B Tm, Agze, AAGAT,
thdet 715733 synbiotics A= 7L & BEEES
o] H7W7F S, thermophilus$t L. bulgaricusE ©]-43F Q-+
2E9 wy 4 g AFe F4E 540 olwd TS
PR EAE Fotr izt skt

>

XhE %

Mz o AgEE

QFEEQ A %o AgE FAES $8(Seoul milk Co.,
Seoul, Korea), E}7FE2(tagatose, CJ Cheiljedang, Incheon,
Korea), 9 “d B}(sucrose, CJ Cheiljedang, Incheon, Korea)
S A AES FYst ARSIt R FEE A xo| A
¥ 45+ Lactobacillus delbrueckii subsp. bulgaricus (°|
3} L. bulgaricus)S} Streptococcus thermophilus (©]13} S,
thermophilus) 22 455 T %t & (Ansung, Korea)ol
A R wlol ALgEton, RES WA ZE Lactobacilli
MRS broth ¥JA](Difco Laboratories, Becton, Dickinson
and Company, Sparks, MD, USA)E Al&-3le] 37+1°C, 24
A7 ERF 28] Al wigete] FHoE ARESITh 1A}
T I FZ 5.2% MRS HiX|el 0.2% FFske] 37°CellAM
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QRTEE (yogurt)2| M=

S 60mLo| 7% E}7}E X (tagatose), A B(sucrose),
TE EPIEZS '] E3E1:1)S H7iste vlavlyg
A HE7](Hot Plate & Magnetic Stirrer Misung Scientific
Co., Yangju, Korea)g A&t wHE § 90°Coll A 30&7F
Aty AdE 927 40-45°C A=Z YZ4EAS o
A4S, thermophilus or L. bulgaricus)S &3 F
37°C incubator®l|A] 24A]17F Wt& sk & starter cultureZ A}
L3519tk QT 2E AZE 9ste] 8 500 mLA 7%
E}/FE 2 (tagatose), A B (sucrose), = EF7FEZ29} A H9]
EF=(LD)E H7RE F vkl anbr]elA wwk 5 4
3R THO0°C, 30 min). o] EUH 40-45°C Ao]=
WZAIZI M Z DA A Z3 starter culture 50 mLE &
Feteih. 2 o R BtES HUb {7k JF o
ol we} 6714 AWZ(SST: sucrose with S. thermophilus,
SLB: sucrose with L. bulgaricus, TST: tagatose with S.
STST:
sucrose +

thermophilus, TLB: tagatose with L. bulgaricus,
sucrose + tagatose with S. thermophilus, STLB:
tagatose with L. bulgaricus)= 37°C incubator®l| 4] 24A] 7}
S LEATIEA 6AI1Ze Al ES AF sk pH, A
e, B, AdsE SN, A #MstE dotr]
Sstel W A% Fo A= SO Wit By
o= 442°C WAILoA 4827 < B & AL
£ AAste] HlaLsit.

PH U BT =7

QF+2E9 pHE pH meter (Orion 3 star, Thermo
Scientific Inc., Beverly, MA, USA)Z 24A| 7} WE A7 =
St 6AIT A 02 S oH, AL EE Jeon et al.
(2005)2] Bl wel QFEE 10mLE 100 mL HlAZ
22370 4 F 1 F 20mLE FH3le] HlEzgel A

AloF 2-3W-2-& Y3l 0.1 N NaOHZ A 3te] St C
o Z Ao AME-E 0.1 N NaOH®] &H] mLFE th29] 7
A2 ol gste] B0z SIS

=

Titratable acidity (%)

mL of 0.1 N NaOH x Factor x Dilution rate x 0.009
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AE 2 7S J—Oﬂ el & 7}shdch
Al (color), & U (flavor), A1 5F
(sourness), ‘?l"}}(sweetness) T’”U] (aftertaste), A&t A=
(thickness)oll tisted 102 A4S oFslA d3IaL 98
o7 Z5E e e ASE FAFEE = 9F
HEHO R HrlslEs sttt Bt 7lsre] ik H7t
FE 02 9 P(apparence), B F(flavor) S(taste), 27+
(texture) & AWHE 2l 7] T % (overall acceptability)ol] T3l

Folshs Y2 08 HEE ol gl Hrlakrt.

=LIPSE

A8 Ay EAEA SAS Ver 92 Z=Z1#(SAS
Institute Inc., Cary, NC, USA)S Al&3lo] EAHESS 4
YA BH+FFHAE YEATE 7 A8 B4 A
of thet v E 93l Duncan®| tE 7 A ¥ (Duncan’s
multiple range testy2 AA|3td A|E 7F] 9490 *}o]
£ Ao, $A8 FoE2 one-way ANOVAS
o]-&-3}e] 5% (p<0.05)Z A5

STEES| Us & pH, HE4T & Exo| Hst
QF=2E g F pHE 2a F3 A3 AHAE W
9 A AxE 4 F de 8% F4 AREA &8
3 tH(Yang et al., 2010). - Ef/IES e HEHS
A7tk ARl S thermophilus“} L. bulgaricuss 7% St
T 2447 =9t thz\]ﬂﬂ#/ﬂ 6X 7+ 7+A 0 2 pHe| W3t
of thste] Z43 A= Fig. 19 Yeliith 2= 2
Z2EE wgAZke] S wet pHYL ZHashe A S
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Fig. 1. The change of pH on yogurt incorporating tagatose
during fermentation period by Streptococcus thermophilus and
Lactobacillus bulgaricus at 37£1°C for 24 h. SST (®): sucrose
with S. thermophilus, TST (O): tagatose with S. thermophilus,
STST (A): sucrose + tagatose (1:1) with S. thermophilus, SLB
(m): sucrose with L. bulgaricus, TLB (O): tagatose with L.
bulgaricus, STLB (A): sucrose + tagatose (1:1) with L. bulgaricus.
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HAAR EFE2 H7bE 3 5 w2 A HE
Zto]7F AATE Chamber (19795 29 2TEEES A
371 93k HA pH7F 327-4.53012 2 e, A
A7rste] WEAF 73 BT U 24417 Fol= pH 4
2A ol ZESAA, B HEARES H7bste] MEAIR]
G 3ol dERlo]l B ik 24417 & pH7F 5.6 ©
of WE2= A7t ettt A9 eptEAE B3
7rete] BAAZ A5 S. thermophiluse= A% 7=
Tyt fFAFSHAl Bl 18A17F o] HE A4 pHel 27 E
T USFAT L bulgaricusE FE3 STEE= BEVIES
A7} mR7EA R 2440 7F Holl A pHoll =eebA] &
sttt

ARAEZ Yeploxe 24 A=) ¥ist 9A] pH
Hslel A A4S B (Fig 2), Yvtdoes wtg
o A= 1.0-1L1%Y W 7Y £ FES JEH,
gh=Qle] 7]5el gt wa o] AFAEE 0.85-1.20%zF
£ B39 v} 2lckShin et al,, 1993; Lee et al., 2006). A
guks o] fsle] WEAF QF2EE S thermophilus2t
L. bulgaricus % AT 0.44%AJE A=7F vl 6217 &
8 F43] S7Fsle wa 12-18A17F Aleldl] $H=219] 7]
Fo Betals 0.85% oS UERAYeH, 244 7F $oj
1.51%9] AF=E Yepd 213} g, EpPIEZSTRS H7tste]
g s Y3 9 F2EE vt FbekR ggtoen
(0.59%), FH] S TEZES A F Qe Ao =2
SHA] E&lAt}. L. bulgaricus® LEAZ] B/ RS9} OE
T3t H7FEE 2407 ol HA s Abwe] =dslA] Xt
Aom, S thermophilusZ WEAZ 739 212 FAFSH
A A Aol =gd 5= AU
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Fig. 2. The change of titratable acidity on yogurt incorporating
tagatose during fermentation period by Streptococcus thermophilus
and Lactobacillus bulgaricus at 37+1°C for 24 h. SST (®): sucrose
with S. thermophilus, TST (O): tagatose with S. thermophilus,
STST (A): sucrose + tagatose (1:1) with S. thermophilus, SLB
(m): sucrose with L. bulgaricus, TLB (O): tagatose with L.
bulgaricus, STLB (A): sucrose + tagatose (1:1) with L. bulgaricus.
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Fig. 3. The change of sugar content on yogurt incorporating
tagatose during fermentation period by Streptococcus thermophilus
and Lactobacillus bulgaricus at 37+1°C for 24 h. SST (®): sucrose
with S. thermophilus, TST (O): tagatose with S. thermophilus,
STST (A): sucrose + tagatose (1:1) with S. thermophilus, SLB
(m): sucrose with L. bulgaricus, TLB (O): tagatose with L.
bulgaricus, STLB (A): sucrose + tagatose (1:1) with L. bulgaricus.
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FAZ A "7 Q@ FEESLB)Y A9l 12X 77 =
W37t Aol YIthrE 12-18A17F Atolol] F438] 743t
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o, HZ A 95°rix oUW FEIF Wi 1847k =
42 °Brix2 7+A&9Th o F=ES Wg = pH 2 b
9w Wsje] e ANE Ege) HS o, FAZe] A
- S. thermophilus7t L. bulgaricus 2.t} g &7} wglo
o, T A F BE EIEATS o] &EM s FaE el 3
A g 7E dojupA] ke Ao g welth HA AT F
% 5-10% EtE2E ol8d 4 gler,
Lactobacillus casei, Lactobacillus rhamnosus, Lactobacillus
paracase’= EF7IEZE o] & e Fo TR,
Bifidobacterium % BEYFEAE o] &3 £ Qe ST
2 BIE ATk Bertelsen et al., 2001; Kim, 2012b). 34| %F
Bertelsen et al. (2001)2 S. thermophilusSt L. bulgaricus
9] Agolle e FFHE FllE ol wet etESE

o]§% F e T = SATTHAL B sttt

o

A=t

AH
>~ J‘l‘f AerS A7l @ F2E M Zlo)&
olr 7] §Jsle] HE(L": lightness), DX =(a": redness), 2
AT (b yellowness)E M2HA S o] &3le] 33 wHE =

T:

slo] HFgkat EFEHXE Table 19 eI A

Mool oo e

s

STF2ES Aes} - 2 JFL vA= HAoE T2
3 EA o] sheld(Han, 2005) EIES B A®S
A7FeE @2 ES] g AFo) Aw =4 A3E Hws|

2 o) FELhe HAEEHANE Al ol B
oA ekgkort FAE(bhel A WE F HE ABA
Fidte oz ez, w9 aF=sel 4R A
EPEEZS H7heh tiTt Aleldl= L3, a'dl, bk 2
el &l zfol 7k YEPA] 24T Lee et al. (2017)4 AT
of WEm, thekz Az A AES tAG BrhEs
7tke] ST E X“ﬂ“’:‘ S7tekslen, Mdsts uhs
~tﬂ w Aol AR
AL HAEE v
A e W2 2 ] 1 %}Eﬂ A=Y= 71l Bk
2 gFEES MA HEI} Qe AoeE A
N elE2e) A7lz A% o) Wabt glel
E F49 A4 205 Ao o} e o

L:o

QTEES| WS % HHQIA|Z P RART=2| BiS}
Eo vy I} F FAHFE 0, 6, 12, 18, 244]

Table 1. The change of color value in yogurt including tagatose before and after fermentation by Strepfococcus thermophilus and

Lactobacillus bulgaricus

Time Value SSTV TST" STSTV SLB" TLB" STLB" F-value
Bef L 89.71£1.99”  90.54+0.50  90.41£1.35 90.27£2.26  90.27£0.46  90.76+1.48 0.16
fermzn(;arlfion a”? -1.30+0.30 -0.06+3.08 -0.81£1.52 -1.07+0.39 -0.11£2.94 -0.77£1.67 0.19
b? 8.83+1.20 9.86+4.89 9.18+2.87 9.31+0.89 9.81+4.85 9.12+3.04 0.04
Aft L' 88.88+1.27 88.70+2.64  88.86+0.81 88.91+£0.89  89.19+2.08 89.27+0.74 0.06
fennente;tion a' -0.72+0.75 -0.13£2.48 -0.47£1.52 -0.92+0.57 0.26+2.51 -0.29+£1.76 0.17
b’ 11.42+1.37 10.67+6.14 10.58+2.10 10.25£1.39 11.41+4.24 10.95+£3.91 0.05

DSST: sucrose with S. thermophilus, TST: tagatose with S. thermophilus, STST: sucrose + tagatose (1:1) with S. thermophilus, SLB: sucrose with L.
bulgaricus, TLB: tagatose with L. bulgaricus, STLB: sucrose + tagatose (1:1) with L. bulgaricus

IL": lightness (100=White, 0=Black), a": redness (+a"=Red, -a’=Green), b": yellowness (+b"=Yellow, -b"=Blue)

9Data values indicate the mean+SD of triplicate and the row values are not significantly different each other at p<0.05 by Duncan’s multiple range test.

Table 2. The change of viable cell counts on yogurt incorporating tagatose during fermentation period by Streptococcus thermophilus

and Lactobacillus bulgaricus at 37+1°C for 24 h CFU/mL
Time (h) SSTY TST" STSTV SLBY TLB" STLB"
0 1.49(£0.36%? 1.57(£0.51%) 1.51(x0.42%) 1.66(+0.30%) 5.90(£3.55%) 8.93(x1.10™)
x 10* x 10* x 10* x 10* x 10° x 10°
6 3.73(x0.87%) 1.60(£0.56™) 9.30(+6.69%) 6.13(+3.36%) 1.03(£0.15% 5.67(£3.79%)
x 10° x 10° x 10° x 10° x 10° x 10°
12 9.40(x1.22%) 4.63(£4.65°% 2.57(£2.11%) 9.93(x0.12%) 4.90(x4.43% 3.97(x1.70%
x 10% x 10% x 10° x 10° x 108 x 10%
13 2.63(£1.76%) 6.00(£3.61™) 2.33(£1.53% 1.87(£1.03%) 5.33(£4.51%) 7.00(£3.00*")
x 10" x 10° x 10" x 10" x 10° x 10°
o 4.33(x4.93%) 2.33(+2.31% 4.00(+5.20% 5.00(+4.58%) 1.33(+0.58% 4.00(%+5.20%
x 10]] x 10]1 X 10]] x 10]] x 10]1 x 1011

DSST: sucrose with S. thermophilus, TST: tagatose with S. thermophilus, STST: sucrose + tagatose (1:1) with S. thermophilus, SLB: sucrose with L.
bulgaricus, TLB: tagatose with L. bulgaricus, STLB: sucrose + tagatose (1:1) with L. bulgaricus
IData values indicate the mean+SD of triplicate and the same superscripts in a row are not significantly different each other at p<0.05 by Duncan’s

multiple range test.
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7 v wo] At E S5ke] Table 20 e thermophilus®] 78 ol A IS XA e A
o B Y 6RO = S, thermophilusE & 745-= o2 YEISA|T L bulgaricus®] 7d-$-= 4 £ &
o] Zpol7k Al BUAR L. bulgaricus®] Z-F-ole A7l A7 e HAET ol . 72ES 28 &

¢l thET9] A-Hoh A7 oA o2 AA Ve Are BE Aol 24417k
HH%‘t 1247 oM = BPZEES J7F iRl AR H7E & B T oH, S HE F 64
= oA Zpol7F IAAITE S, thermophiluss % 7HHe Bo 6-12A7F Alelole #438] ddstithrt
f& ZA§-ol& 4.63x10°CFU/mLZ 2.57x10°CFU/mL?] E} I o] Fole &Sl Stske] 2487 Sl BE 87
NNEXS AeS E3ete] Frbe Q FEE B AdFE EETF 133(20.58) x 10" o] A#FE JERAITH
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5 | 5 3

A

= Ely =

ETEZ " 77 1.03x10°CFU/mMLE 6.13x10° CFU/mL £ AsA7= 2342 et 872 ES] e A F
59 £

=

%
X
rr
=)
s
o
2L
)

rﬂ = ﬁ nJIo
>

T A, pHO| A o] thEA YeRdtia st B 2013)° Azl &% FEFo F FAHFT= 1x10°CFU/
Bae et al. (2004)$} Lee et al. (2013)8] 97 ZAFHoHE  mL oo g B Ao Ay} A xH QFEES FAHS
izt 9o #E ¥ pH B AFNEE SFEZE A & BT AR HEY o4l ZoE IIHUL A
A 1l s HIFERAAINE fAE e AR BETE HE T 1287 o] %ol AFrt Sl Fkeke ol
Y 8 F2ELL & zpol7h YERA] ol B Aela] = ake] A O =Z e pH Ast 59 UALRE ke
tagatoseS H7He R FEE ] Ao}l fAbsATH o] AFo] o= HAE AAH= A7]ol E2dte AR %

ol el AoA YelytRo] ElrtE29 HrhzE s wETH(Kim, 2012a). Kang et al. (2013)9] Aol ¢]shA

Table 3. Sensory intensities of yogurt including tagatose fermented with Streptococcus thermophilus and Lactobacillus bulgaricus

SSTV TST" STSTV SLB" TLB" STLB" F-value
Color 4.76£1.42 5.78+1.15 5.06+1.06% 4.88+1.12° 5.12+1.27% 5.36+0.88" 6.39"™
Flavor 5.08+1.51° 4.90+1.40° 4.76+1.41° 4.66+1.35° 5.18+1.26" 5.00£1.46 2.01"
Sourness 4.14x1.80° 3.30+1.71% 3.18+1.53% 2.90+1.49° 2.68+1.49° 3.62+1.60° 5.96™
Sweetness 5.00+1.34% 4.94+1.71% 5.36x1.45%® 5.58+1.72° 4.64+1.40° 5.48+1.36" 3.14™
Aftertaste 5.22+1.09° 4.54+1.55% 5.06+1.08® 4.98+1.38" 424£1.45° 5.34+1.36* 5.60™"
Thickness 6.04+1.29° 4.18+1.44¢ 4.5241.34¢ 5.16+1.38" 1.94+1.22¢ 5.52+1.22° 67.08""

DSST: sucrose with S. thermophilus, TST: tagatose with S. thermophilus, STST: sucrose + tagatose (1:1) with S. thermophilus, SLB: sucrose with L.
bulgaricus, TLB: tagatose with L. bulgaricus, STLB: sucrose + tagatose (1:1) with L. bulgaricus

ISensory intensity scores indicate the mean+SD (n = 50) and the same superscripts in a row are not significantly different each other at p<0.05 by
Duncan’s multiple range test.

Table 4. Sensory preference of yogurt including tagatose fermented with Streptococcus thermophilus and Lactobacillus bulgaricus

SSTV TST" STST" SLBY TLB" STLB" F-value
Appearance 6.901.07" 5.54+1.39¢ 6.16£1.15° 6.46£1.16™ 6.18+1.34° 6.10£1.28° 6.66""
Flavor 4.92+1.64° 5.64+1.16° 5.92+1.14° 5.80£1.26° 6.66+1.35° 5.52+1.34° 9.41™
Taste 5.80+1.54" 5.00+1.43¢ 5.88+1.64° 5.48+1.96™ 5.20£1.81% 5.90+1.37° 2917
Texture 5.86+1.75" 5.26+1.51% 5.76+1.32° 5.86+1.40° 5.02+1.87° 5.86+1.23° 3.03°

Overall acceptability 5.86+1.75" 5.34+1.26 5.98+1.42% 5.84+1.72% 5.36+1.75° 6.16+1.42% 240

DSST: sucrose with S. thermophilus, TST: tagatose with S. thermophilus, STST: sucrose + tagatose (1:1) with S. thermophilus, SLB: sucrose with L.
bulgaricus, TLB: tagatose with L. bulgaricus, STLB: sucrose + tagatose (1:1) with L. bulgaricus

ISensory preference scores indicate the mean+SD (n = 50) and the same superscripts in a row are not significantly different each other at p<0.05 by
Duncan’s multiple range test.
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