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Effects of Quality Properties and Antioxidant Activity on
Yogurt added with Tagatose and Barley

Seung-Yong Lim*

Department of Food Science and Biotechnology, College of Ocean Science & Technology, Kunsan National University

Abstract

This research investigated the quality properties of yogurts added to barley (1, 2, and 3%) and tagatose or sucrose.
After inoculation of S. thermophilus, pH, titratable acidity (TA), viscosity, and viable cell count were measured at
4 h intervals for 16 h and color value, antioxidant activity, and sensory evaluation were determined after fermenta-
tion in triplicate. In the case of yogurt containing only tagatose or sucrose, the pH was hardly decreased, but when
2-3% barley was added, the pH reached below 4.5 before 16 h. In addition, TA and viscosity tended to increase
as barely was added. Viable cell count increased slowly in yogurt with tagatose, but rapidly increased when barley
was added. As barley content increased, yellowness, redness, and antioxidant activity tended to increase, and sig-
nificantly higher antioxidant activity in barley tagatose yogurt. Sour strength increased and significant difference in
the sweetness was not observed when barley amount increased. Although there was no significant difference in over-
all acceptability, tagatose yogurt containing 3% barley scored the highest in preference. In conclusion, the fermen-
tation rate of yogurt inhibited by the addition of tagatose is improved by the addition of barley, and the growth rate

of lactic acid bacteria is considered to play a role.
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I YE Ao YePFthKim, 2015). ol &H|AHE] &
Ats AFEA dEstal e TR 258 B
A= —;—a:] 717l +Zl ae A¥4E 24T F= Aot
(Zhang et al., 2016). 2]&Z 2] FEFAA A AA S St
=Rl A J Y ZA} Ao W2 20149 H719] 3}
F B3 FE AHAFLE 11.9g22 2010 9.7 goll vl 8|

23% =9 %t (Ministry of Health and Welfare, 2015). 3
< WHO= 8¢ B dF T 7S A4 A3 239
10% (50 g)°llA 5% (25 ) PIRte= ZFshse il shal 3
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et al,, 2001; Lee & Woo, 2001) A& AF o] Aujxo
2 F2 obEdl Agel F949 A5l (attention
deficit hyperactivity disorder, ADHD) &4< Holtte o
T B3 % JAtHChung & Park, 1995).

Aol S Bekelr] 98 tiA PBvls F skl g
THEAE AR fARE @RS 7R A oy AR =
1.5 keal/g® 2 A®re] 1/30]H A 4>(Glucose Index, GI)
e 302 HEKGI 68)9] 5%E A7 ke SAlol
A de AZ=ZE A EEA e G8IHAVF =2 A
o7 44 ArkKang et al,, 2013; Ryu et al., 2003). &
T EVIEAE FolA gastEe] XRgo R FaE &
TEHE S AT F don oA 2xdo] 37l
o7 Agge AL 2o ¥ 45 dAske vt
A= Ao dHA Atk (Donner et al., 1996; Kang & Lee,
2016; Chiu et al, 2011). 2|3 W&ol A Lactobacillus
rhamnosus strain GG(LGG F2F)}F L. casei 52 52
S Hdel”gog Z7MAA Fo] synbiotics®] 54-& ERH
of AW & #F9 4FF FsaIAE YER=
probiotic 242 SXA7]E 23 7RI Qo] LT EE
Azel A A A ER AREsh=t] E&2 ] th(Ryu
et al.,, 2003; Koh & Seung, 2013; Son et al., 2019).
SHAIRE 8 FE2E A ZR Al Lactobacillus bulgaricus B
Streptococcus thermophilus 45-2] 73-9-o< EWVIELE ©
508 ARG 7§ At AAEEE Asletal Ua

L£L 5 o] B Agbo] Aojx|e ©@ie] glof iAol
2 23 (Sung & Lim, 2019) 372 H7P/t L FE2E9]
Elacd
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He 8 F2E Az AH-E FAELR] $-(Seoul milk
Co., Seoul, Korea), E}/}IE2~(tagatose, CJ] A LA|F), WA
B} (Sucrose, CJ A|LA ) Al BES FY3t AE3FHL
™ 3] 24 1 2] (Hinchalssal-bori, Gunsan, Korea) #%-2 #
5 A A e a@EwE)oA et ARSIt
W ol AM-E T Streptococcus thermophilus (13} S,
thermophilus)E 5%t 8t (Ansung, Korea)oll4] #<F o}
ALE3E o, BEG wlX]2E Lactobacilli MRS broth HY
A](Difco Laboratories, Becton, Dickinson and Company,
Sparks, MD, USA)°llA 37+1°C, 24X 7H&<t 23] At) )
Fate] FHo = ARSI 13 #F MY 5.2% MRS
wjzlel 0.2% HE38ke] 37°C1°ColA 24417 vl gatsl o
W, 22 240A 22 A mj ST dFE L7 EE Ax

o] 2EFE 2 AHEEIITH

He| @TEES M=

28 100 mLoll 7%9] EFFEXA(EE AEhE H7bsto
w248 wRE7](Hot Plate & Magnetic Stirrer, Misung
Scientific Co., Yangju, Korea)& AF8-3Fe] RE § 90°Co|
A 308ZE Ad 92aE 40-45°C AEE W4EHAS
] 0.5%2] FFAME(S. thermophilusyS FE3 5 37+1°C
incubatoroll A 2441 7F WE S & starter culture= AE-3FSA
th B QFEE AxXE 9ste] Fol 7%4] BrtES
E= Avet BE(l, 2, 3%)E H7He AES vl
WREZIZ Wk §90°CelA] 30%7F Abreh ol 40-45°C
Z Y4AIZ ABZe] oA A Z3 stater cultureE 10%(v/v)
H&2 3t 37+1°C incubatorol| Al 16A17F &<t W&
sttt E7FEXSE Bel HUF el wEl 87HA] AE
(SBO: sucrose without barely powder, SB1: sucrose with
1% barely powder, SB2: sucrose with 2% barely powder,
SB3: sucrose with 3% barely powder, TBO: tagatose without
barely powder, TB1: tagatose with 1% barely powder, TB2:
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tagatose with 2% barely powder, TB3: tagatose with 3%
barely powder)S 16A]7F 5<F WG A|7|HA 4] 7kmc} A
28 AReld pH, A4 4w, A, D §AESE 24
sl Me] WE= ool ) ﬁo}oq g A Fo] A
8 233900 WE B Fol 42°C YDA
487 B B T PAE BY S SYHT B W

=

Ha| @T=E°| pH ¥ HIlz =Y

R3] @4 =2E¢9] pHE= pH meter (Orion 3 star, Thermo
Scientific Inc., Beverly, MA, USA)Z 16A17F &<t &aA|
FNHA X7 7HE o s =As9om, AANEE Jeon et
al. (2005)¢] HHo] wel & FEE [0mLE 100 mL W2~
et F&3 § 2 F 20mLE FSte] 1% HE=
2¢l 23385 ¥ 0.1 N NaOHE F A sle] =431
own Ao AMS-E 0.1N NaOH®| &M mLF+E theo
AR S o] &ate] Zato® ghibate] 288kl

Titrable acidity (%) =

mL of 0.1 N NaOH x Factor x Dilution rate x 0.009

- 100
Weight of sample (mL) )

HE| @F=ES| ME al Mo =X

M 9l M

R QT E2E9 HE+= Brookfield viscometer (DV-2,
Brookfield Engineering Lab. Inc., Middleboro, MA, USA)
2 spindle No. 45 AFg-3te] AWE2] torque #k°] 70-80%
A Y& 60 rpmeZ A3l 16A]17F &< 44]7F
Ao 2 Z3HAT) P8 E HE o]l Yo xs Hdx
o] spindleg 60%7F ZHsA171 5 33] Wy A3 3t
HIF7E cp (centipoise)Z YERNATH B
AME= frkt JE 259 1687 58 28 § 247
A EE MX}A|(CM-5, Konica Minolta, Tokyo, Japan)&
23t Lak(lightness), agk(+red/-green), b#k(+yellow/-blue)
O = 33| yhE St Htgho® el

He| @TEES| Ribkds Y

[TFEES WY T ikt ‘F 82
shHA Z axZkuit A F S A RE E

3 #Askek 3 4z 54 3 2 3|45} 'Sq}‘\leHfl:E
petri dishell &F3kal, 4k wiA] (MRS plate count
agar, Difco Laboratories, Detr01t, MI, USA)E ©]|&3}H
EFE FAYPOR 37£1°CoIA 48+£1A17F wiFer Fof] vie}
“% colony & AlZ3}9] log colony forming unit (CFU)/
mLZ 33kste] 3Z AT (Yang et al, 2012). &52
A5 30-300 colony”’t UEh = His st 4H&
stk
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He| RT2ES| gitst 2y

Bl @ FEEC] kst &4 22-diphenyl-1-picryl-
hydrazil (DPPH, Sigma-Aldrich Co., St. Louis, MO, USA)
Hell ot fElgttd AATeE S 7 A5
STEE 1g& 99% A& 9mLolA FE3 & 1,000
pm o2 4°CollA 1587 e 2 F A5
1 mLE THA] 99% oleh2 9mLe} &3 Al 0.2 mM
DPPH €< 1 mLE 7}sted wwbsar, A-2olx 3027 W
A& F 517 mmolA FREE SA st Alg H7HeE 7
A7FY] 3= AolE WEE(%)E e AT o] o
FAHA A= olekE 10 mLol O2mM DPPH €9 1mL

£ Artste] FREE 5% 0}0113} = polyphenol <]
=4 Folin-Dennis'] & <F uﬂao}oq o3ttt 7+ &
TEE NE lg2 %%6}04 Z52 gmLe}l Tt 94
21 8H1(1,000 rppm, 15%) F5AHE A SFF ImL
9} &3t AlE 250 uL9} Folin-Ciocalteu’s phenol regent

(Sigma Chemical Co., St. Louis, MO, USA) 100 uLE =
Fate] 37 A4 REEAIZ] § sodium carbonate
(Na,CO,) 23189 150 ulLE H7hstar A-olx 307t
HSAIA S/ 500 uLe o H7Ested ¥ volumes 1
mLi 9E F 750 nmolA B EE S 25 E

2 gallic acidE AMHE-3slY] ZFHAS FHAJeIAAL AMS
?TP gallic acid®] &=+ 0.06, 0.15, 0.3, 0.6, 0.9, 1.5 mg/
L2 Z3o] A&ttt & polyphenol &S mg gallic
acid equivalents (mg GAE/g)Z YERflon 2E gL
33] RbE S 5te] Wt phdt EFUAE e T

=

HE| @TF2E| HSHY
He7e 519 It

=
A 5} AT} HL?L }%E—.% E?EE‘E ‘/g
% 7} A5t
At #54 otr 7] f]sted] *%‘(color), g
(flavor), % t,'l(soumess), Sok(sweetness), $-U|(aftertaste), 2
231 A T (thickness)l] T H71HE 9F 2 =Ho g AA]st
o AErt E45 52 HATE FES AASIITh 5 ¢
Z(apparence), 3-7(flavor), Sl(taste), 2] Z(texture) 2 &
3H2 Q1 713 X (overall acceptability)oll thall Eolst= AT
7 EFE B2 HATE FES st 93] AEROE TS
H7+E AAEA
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o
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N
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A 24

A Ade TAEA SAS Ver 92 ZZI1F(SAS
Institute Inc., Cary, NC, USA)S AME-3lo] EAHEA S &
oA B+ FAAE YA ZF A5 24 A

of tigt B E ¢35+ Duncan®| ThEHAH
AAEle] A|Z7E] fe]Fel Aol

o

multiple range test)S-



Ao, FAA FolFE2 one-way ANOVAE ©]

£3}o] 5% (p<0.05)% A4 3T}

52| @TEES| UF & pH X HTlzo| Hs
Lol EpIES e HES HU1et B 7EE A
7Vek A 8ol S. thermophilusg & - 16717+ & &
FAFHA 427 1A 0= pH HEtE Fig. 19] YRS

ot S TEE9 WE F pHe HE 1 43, 4% Ws)
3 Aes & 3l T8 %X—d XPEH &85
=

b aFEES A4S 1647 B pfm Aol e o
sk A9 A1 AR pivh 50 SPgeR ekt

| =2ebA] Zaklth(Fig. 1). AR 2% HeEls
A718ER S ASole ETEAT H71el S woke g
9rg 16A17F Aol pH7F 4.5 o]l =23l o 3%9]
HE|E A7te QBB E Y Ex BVIE2] 7t
o] AAIQle]l W& 1687l EFatge W pHE xpol7t
YERHA] o} HE7F B7FES H7F @ FEES Bg &
L5 P el He AHE BAFA Slth
Fig. 26141 B vfe} gho] 2bwe] 79-% pHe| A7e}
AreE g JE et EEEST HUEsklS 7390l
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Fig. 1. The change of pH on sucrose or tagatose yogurt
incorporated with barely during fermentation period by
Streptococcus thermophilus at 37£1°C for 16 h. Results are
expressed as meantSD and vertical bars indicate standard
deviations (n=3). SBO (—@—): Sucrose without barely powder,
TBO (---O---): Tagatose without barely powder, SB1 (—A—):
Sucrose with 1% barely powder, TB1 (---A ---): Tagatose with 1%
barely powder, SB2 (—M—): Sucrose with 2% barely powder,
TB2 (-~ [0 ---): Tagatose with 2% barely powder, SB3 (— > —):
Sucrose with 3% barely powder, TB3 (:-- > ---): Tagatose with 3%
barely powder.

= U3 16A]7k0] Holx= AL FrlelA| dstern Hd®
% 7Hroll vl A A=) WA YR oy B o] "R
o] EAETE FH3H A=t T et S YERISL
Ao g g=ele] 75l s wEf] ABAE
7} 0.85-1.20%2 Rt B g bl =T (Lee et al.,
2006) EFFEZTE H7EeE @ FEEE 1647 Foll = A
7t AL F7FeEA] 20k(0.55%) HEA] AT =Y
A FEIIR oy Bl 2% EE 3% A7 A9 16417
Sofl ATt ZH2E 1.11%, 1.51%0] =gsle] dgfof F
dete A4 A s vEdllon A"y BHeEjd] £ Hot
T FARSE 7S Bt o9} 72 A= Bae et al
(2010)°] 2 A7} S F2EoA A H pH #3871 W2
Al debd R fARSE AgE R & EE HE 5
FFEe F7PF A HE S5 FHAA A A4
=21 ddo] et Ao g AztEr

;a

2| @T=2ES| de & H=ot wihr2| Het

Fig. 39|14 H= vpe} o] BtEsnt 371eh 87 2E
= FaAgte] Aaetel] mEt A=) Wbt 7] figle
AR AUbelales Aol Wa 124]7k0] Aok
Hwrt F7ket7] Aletsint sk Bzt A7bE s
Foll= wa 8AZE o] e HErt Sk AlEEks
m 53] 16717 LR Folle Al Bas A7 A
3 EpZFEZC] Bl 2%E H7EEE QTEE AloldlME
QL Apol7F YEhA] ebgtth 2 FEEC &, EAFE

—8—SB0

—&— SB1

—#—SB2  —#—SB3

14 } --TB0 -aA-TBI -B-TB2 -%-TB3

Acidity (%)
=]
w
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Fig. 2. The change of titratable acidity on sucrose or tagatose
yogurt incorporated with barely during fermentation period by
Streptococcus thermophilus at 37+1°C for 16 h. Results are
expressed as meantSD and vertical bars indicate standard
deviations (n=3). SBO (— @—): Sucrose without barely powder,
TBO (---O---): Tagatose without barely powder, SB1 (—A—):
Sucrose with 1% barely powder, TB1 (---A ---): Tagatose with 1%
barely powder, SB2 (—M—): Sucrose with 2% barely powder,
TB2 (--- [0 --+): Tagatose with 2% barely powder, SB3 (—>—):
Sucrose with 3% barely powder, TB3 (:-- > ---): Tagatose with 3%
barely powder.
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Fig. 3. The change of viscosity on sucrose or tagatose yogurt
incorporated with barely during fermentation period by
Streptococcus thermophilus at 37+1°C for 16 h. Results are
expressed as meantSD and vertical bars indicate standard
deviations (n=3). SBO (— @—): Sucrose without barely powder,
TBO (---O---): Tagatose without barely powder, SB1 (—A—):
Sucrose with 1% barely powder, TB1 (---A ---): Tagatose with 1%
barely powder, SB2 (—M—): Sucrose with 2% barely powder,
TB2 (--- [0 ---): Tagatose with 2% barely powder, SB3 (—>—):
Sucrose with 3% barely powder, TB3 (- > ---): Tagatose with 3%
barely powder.

AR, S55, 2 AH0) 52 Al W A=

7 27V Atk Paik et al., 2004y AFATL FAMEII L
™ B-glucan FZEZ 7—]7].7:5_]. QTZEJGAE AL =7}
AZITH(Gee et al., 2007)E oA 9} o] 2 AFojA
T EPFEATE HU1eE W E T Bglucans FHEF H
o] A7} QFEEY ARE Z7MA7)=Y 5oL =
ZAo] AEE Z7HA7]7] 93 o2 faPRS HAvtet
ol &= gI= 7]]:]]6‘]—)\ Qe Ao wolr},

RS FAW EA F AU fESE avRms

Fr] 59 F4ol 9 WAL Ao eiA Ak v
2 A7t APZES 165 HLM;] Sk fAES
o] ¥slE Fig. 40 YR A= FATFe BE A+
oA Al 7ko] ﬁﬂsl-/‘i &R o7 =71l AL By
om FE T AL AHE Sreot 48417
Apelell 7 e S ARHAI 7 ol Fol S
shil Z7kshe Ao viebdh SR A9 A7l v

3 BFEAS H7eIS Wl FAktrrE A48 S7keke
AR yehgoy wels Jrheisls Bolle ikt
7F tiz-oll wlsl mE=A F7hehe o' yeht Bl
A7PE fikrel A4 S8 PP B=iol He
AL & F JAY}. E3] EPIEERT AU S A=

g 16M 7ol HUL vl 6.87(x0.61) x 107 CFUMLE =
Aol 34 QFEE $AHFSFE 108 CFU/mL °)Are.
2 Ao Ay A2 4gr)E 2 AE F4(MFDS, 2013)
o] 71zdll meetA] Reploy nejrt 7k EtES

F
¢

—8—SB0) —A—SBl —&—SB2 —#—SB3
-6~ TB0 -4A-TBl -8-TB2 -x-TB3

75

CFU/mL (log No.)

i
zZ-

35

Incubation time (h)

Fig. 4. The change of viable cell counts on sucrose or tagatose
yogurt incorporated with barely during fermentation period by
Streptococcus thermophilus at 37+1°C for 16 h. Results are
expressed as meantSD and vertical bars indicate standard
deviations (n=3). SBO (— @—): Sucrose without barely powder,
TBO (---O---): Tagatose without barely powder, SB1 (—A—):
Sucrose with 1% barely powder, TB1 (---A ---): Tagatose with 1%
barely powder, SB2 (—M—): Sucrose with 2% barely powder,
TB2 (- OJ ---): Tagatose with 2% barely powder, SB3 (—>—):
Sucrose with 3% barely powder, TB3 (:-- > ---): Tagatose with 3%
barely powder.

STEES] Agole o] VIES zﬂr shiow Hel 2% &
E3%E TR EVIES B A9 e rEEC] g
oF fre]# zto] 7t YEPAA] -‘}EEH A7} gk
o] A £xE IT7H7IEY Ego] ¥t AS ¢
AATE Lee et al. (2013b)2 HB7IFE H7le @ F=2E
o] fAktr7t T Bls) faktrE AL
Rl ol @Y A4F2 1647 a7l B A7
oA }—t- ] T FFE AHSSt] 2447 R e A
ol WA Bae et al. (2010)°] Rk & Ehe 37)sh
[TFEEANAN fFit7E 2Tl vlske] =7 vehd A
JJrS’Jr frAbste] 2 = B2 Qg AR S

Abe] wEd] mgo] B Aoz Azet,

EOII

2o TEE WUE N
R g Hrhek @ F=ES WE HAFe] A Xfolg Yo}
B7] 9J35te] HE(L"; lightness), 2] %= (a"; redness),

S(b'; yellowness)E 33] wHy SA st Pdgkat 159

A} Table 19] YERHATH AEs QT2 E9] MYz &

Aol 2 JFS vAE Ao Fa3 B4 Fo sz

(Han, 2005) ZRtE o2 Rng] Hrigo] gold,s v

L3t FR7bEe] Hlste] wopbgon sAmel AAw=

7k e Ho BE vk 7 9 FEE9)

Aol Wstell Foddhs A2 YERY Lee et al. (20134,

2013b, 2015)¢] A9} ALY AFE UERAAY. dE

Holl= B7ES H7h7E AR A7krel i) A =rt

B

Ao| 5t
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Table 1. The change of color value on sucrose or tagatose yogurt incorporating barely before and after fermented with Streptococcus

thermophilus

Time Before fermentation After fermentation

Value L™ a”? b2 L™ a”? b2
SBO" 91.00+0.71% -2.39+0.04° 4.26+0.89¢ 93.21+0.08" -1.87+0.03° 8.58+0.06"
SB1" 90.08+0.44¢ -1.96+0.04° 4.42+0.44° 92.49+0.08° -1.21£0.08° 8.66+0.31¢
SB2" 89.73+0.80° -1.69+0.10¢ 4.50+0.85¢ 90.85+0.02¢ -0.93+0.05¢ 9.91+0.10°
SB3" 89.29+1.31¢ -1.61+0.09¢ 5.76+1.02¢ 88.88+0.17¢ -0.67+0.04° 11.07+0.07*
TBOV 93.02+0.09* -2.27+0.03° 7.66+0.10° 92.81+0.48% -2.02+0.03° 7.70+0.10¢
TB1Y 91.73+0.05" -1.27+0.06° 7.61+0.10° 92.31+0.45° -1.1440.05¢ 8.59+0.26¢
TB2" 90.87+0.10% -0.79+0.10° 7.74+0.10° 92.07+0.41° -0.68+0.06° 8.84+0.32¢
TB3" 90.73+0.06" -0.78+0.08° 7.96+0.06* 91.49+0.04¢ -0.50+0.06" 9.56+0.14¢

YSB0: Sucrose without barely powder, TBO: Tagatose without barely powder,

SB1: Sucrose with 1% barely powder, TB1: Tagatose with 1% barely powder,
SB2: Sucrose with 2% barely powder, TB2: Tagatose with 2% barely powder,

SB3: Sucrose with 3% barely powder, TB3: Tagatose with 3% barely powder

JL": Lightness (100=White, 0=Black), a": Redness (+a"=Red, -a"=Green), b": Yellowness (+b*=Yellow, -b*=Blue)
JData values indicate the mean + SD of triplicate and the column values are not significantly different each other at p<0.05 by Duncan’s multiple

range test

Table 2. Antioxidant activity of sucrose or tagatose yogurt incorporated with barely

SBO" SB1" SB2" SB3" TBO" TB1" TB2" TB3"
DPPH? (%) 3.2240.07°  7.83+0.05°  9.73+0.12¢  14.35%0.09° 6.12+£0.12° 16.25£0.16° 19.28+0.13"  27.89+0.10°
Total polyphenols 2.72+0.05" 3.04£0.04"*  3.01+0.02° 3.51£0.10°  3.06+0.05" 3.03+0.03" 3.66+0.08° 3.98+0.02¢

YSB0: Sucrose without barely powder, TBO: Tagatose without barely powder,
SB1: Sucrose with 1% barely powder, TB1: Tagatose with 1% barely powder,
SB2: Sucrose with 2% barely powder, TB2: Tagatose with 2% barely powder,
SB3: Sucrose with 3% barely powder, TB3: Tagatose with 3% barely powder
YDPPH, free radical scavenging acitivity by diphenyl-1-picrylhydazyl radical

9Data values indicate the mean + SD of triplicate and the same superscripts in a raw are not significantly different each other at p<0.05 by Duncan’s

multiple range test.
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Table 3. Sensory intensities of sucrose or tagatose yogurt incorporated with barely.

SB1" SB2" SB3" TB1Y TB2" TB3" F-value
Color 4.9440.68 5.31+0.68* 5.12+0.89* 5.02+0.84* 5.18+0.79* 5.37+0.94* 1.17
Flavor 4.92+1.43% 4.98+1.17* 5.04+1.13% 5.24+1.12% 5.14+1.52* 5.41+1.15* 1.08
Sourness 3.47+0.46 4.41£1.17* 5.00+0.61* 4.73£1.42" 4.75+0.66" 5.33+0.61* 8..81""
Sweetness 6.25+0.72* 5.67+0.60" 5.02+0.64" 4.14£0.46" 4.65+0.48" 4.47£0.39° 13.40™
Aftertaste 5.02+1.27* 5.31+1.17* 5.27+0.60* 4.88+1.21* 5.04+1.40° 5.27+1.39* 0.93
Thickness 4.69+038* 4.14+0.31* 4.82+0.57* 4.18+0.38* 4.78+0.35* 4.75+0.40* 1.19

YSB1: Sucrose with 1% barely powder, TB1: Tagatose with 1% barely powder,
SB2: Sucrose with 2% barely powder, TB2: Tagatose with 2% barely powder,
SB3: Sucrose with 3% barely powder, TB3: Tagatose with 3% barely powder

ISensory intensity scores indicate the mean = SD (n = 51) 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 preferences of sucrose or tagatose yogurt incorporated with barely.

SB1" SB2Y SB3Y TB1" TB2Y TB3" F-value
Appearance 6.16+0.43" 5.88+1.11¢ 6.19+0.34° 5.75+1.13® 6.18+0.34° 5.78+0.36° 1.34
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 5.8041.54® 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% 5.36x1.75° 6.16+1.42% 240

"SB1: Sucrose with 1% barely powder, TB1: Tagatose with 1% barely powder,

SB2: Sucrose with 2% barely powder, TB2: Tagatose with 2% barely powder,

SB3: Sucrose with 3% barely powder, TB3: Tagatose with 3% barely powder

ISensory intensity scores indicate the mean = SD (n = 51) 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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