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ABSTRACT

This study examined the quality properties of black tea yogurt (BTY) enhanced with black tea syrup at various concentrations
O, 2, 4, 6, 8%) during 18 h of fermentation on the physicochemical characteristics and antioxidant properties with sensory
acceptance tests. The total soluble solids and pH of the yogurt decreased rapidly until 6 h and then decreased slightly to 18
h of fermentation. The total polyphenol and total flavonoid contents of BTY increased significantly until 6 h of fermentation
in a concentration-dependent manner and then increased slightly until 18h of fermentation. The antioxidant activities of BTY,
which were assessed using 1,1-diphenyl-2-picryl hydrazyl (DPPH) and 2,2-azinobis-(3-ethylbenozothiazoline-6-sulfonic acid)
(ABTS), also showed similar patterns, compared to the antioxidant components, in the following order: BTY8 > BTY6 >
BTY4 > BTY2 > BTY0. The consumer acceptance test (n=100) showed that the overall acceptance, texture acceptance, and
taste acceptance of BTY4, BTY6, and BTY8 were significantly higher than BTY2 and BTY0. The purchase intentions of BTY
had also shown similar patterns of the overall acceptance and taste acceptance. These results suggest that BTY6 and BTYS8
have similar consumer acceptance, and the pH value was lower than 4.60 at 12 hr of fermentation. Therefore, the optimal
preparation condition for BTY6 is 12 hr of fermentation, even though the antioxidant properties of BTY increased in proportion

to concentration.
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Table 1. Formulation of Greek-style yogurt enhanced with black tea syrup instead of sugar syrup

Ingredient (g) BTY0" BTY2 BTY4 BTY6 BTYS
Fat-free milk 85.00 85.00 85.00 85.00 85.00
Skim milk powder 7.00 7.00 7.00 7.00 7.00
Black tea syrup 0.00 2.00 4.00 6.00 8.00
Sugar syrup 8.00 6.00 4.00 2.00 0.00
Starter 0.01 0.01 0.01 0.01 0.01
Total 100.01 100.01 100.01 100.01 100.01
Y BTYO, yogurt with 0% black tea syrup.
BTY2, yogurt with 2% black tea syrup.
BTY4, yogurt with 4% black tea syrup.
BTY6, yogurt with 6% black tea syrup.
BTY8, yogurt with 8% black tea syrup.
= e Aol digst] A= (%)E AlLtskith w=oldlg Wl g @ AEVE ol s FA(g)
Titration acidity (%) = %X 100 4. s EM BN
y=2:H]" 0.IN NaOHS] °KmL) 1) SEcid= g2 59
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A== A8 Petri dish(35%10 mm)el] 7}S Fo}l Hst  AbstAtt
Al 3+ F FE3F=AA|(CM-5, Minolta, Osaka, Japan)E ©]-8-3}
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W=t sl 2A(e) radical 27 5& &<13}%1t}. DPPH radical £~715(%)< ©f
WA SAES B weAe Tl = FH e ASRGS:
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A3t Agsh AR Atolel] dAlwE AF Ae(20£27)2] A
= A ol ot AFSATh ZA4zke] AR &7ddE A
2ol tigt BHAE AAG] fJste] PRl FE3 AR}
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e ol &ste] Hrtet=s shleh 3 Fulelite 53
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T3k Th

ZF Az o|slety BT Hed 54 #AIE 89wt
Uelg 7] 9184 XLSTAT(Addinsoft, NY, USA)Z o] &3}
4% 1M (principle component analysis) 2 Al54 &

2 (hierachical cluster analysis)< 2A]3FS3 T

O 79.17%~83.29% B9 o, g
o] BTY0S] RS IF 0417t 79.24%00 A L&
79.17%=, HE7F JgHd e Z zfolE Holxl ¢
] ol2]g RS A D=8 AE Al Al AR
Al ZXAIES 2%, 4%, 6%, 8% H718F AlE- BTY2,
BTY4, BTY8IA = A A aka VeRdT] 1euh Sx1A
Y H71eFo] Skl whel E 18417ke] BTYO0 &3
£ 79.17%°I14 BTYSL 81.890%% Holxoz ksl
(p<0.05), BrE 0AZE L& 6A17F TE 12AIZFOIM = FAL
3+ Z3FS ®Slth Shin YM 5(2008)2] AATtol] w2 0.25%
29 Fev M7t e F2ES] FEgEko] tiRa(FH7hel
Hlal freld oz E=ghvhn Busta 9lon, ol TAAIY
o] H7tEe] T/EFE E FEGHS YeER 2 Al
Aol fAFeksiTh

SAES] 7184 a1y RS HAAF R 8.10 °BxollA] 12.27
°Bx M= Yelgton, 7|& U s SAE B3
A7 Axfe] Hlste] B2 gk UERitH(Lee JH 5 2017).
W EAZ ] wWE BTY0Q] 7184 18-S 12.94 °BxolA]
9.50 °Bx Y=, WE 0AZtAA LE 6AIZHA] fol A 2
A2E B oW (p<0.05), TF 6A7 oA 18AI = 743}
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E A%S B3, o3 AS BTY2, BTY4, BTYSCA
T Tt o9 22 A ha oA fAkte] 2t
GO Ak g 24 55 A wielet Alsdrh 1
g1 ol HEigks @5FEEKim MJ & Kang ST
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2017), 2719 E2(Oh HS & Kang ST 2015), g3 = Ft
(Kim JY % 2013)& 718t 8 F2E0] FA54 AT
T HE7F 1l wet 8 nFE dge] ashke B
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Table 2. Changes in the moisture content and total soluble solids of Greek-style yogurt enhanced with black tea syrup

instead of sugar syrup

};e:lgeatlzt‘uﬁ; BTYO" BTY2 BTY4 BTY6 BTYS
0 79.2440.26")  80.17+0.21"8 80.93+0.23"8 82.02+0.82* 82.62+0.29°
Moisture content 6 79.61+0.31°" 80.42+0.61°° 81.23+0.28° 82.15+0.17° 83.29+0.35*
(7o) 12 79.37+0.04° 79.94+0.07% 80.8120.09°C 81.42+0.05" 82.50+0.04>*
18 79.17+0.10%€ 79.85+0.11%° 80.74+0.10 81.36+0.10* 81.89+0.50°
0 12.27£0.23* 11.80+0.26* 11.47+0.32%® 10.70£0.17° 10.37+0.15%
Total soluble 6 9.87+0.21° 9.27+0.21% 9.00+0.26" 8.47+0.25* 8.23+0.15*
solids (°Bx) 12 10.03+0.50" 9.47+0.12" 9.07+0.21"%¢ 8.60£0.10" 8.10+0.10"°
18 9.50+0.52%4 9.40+0.20** 8.90+0.20° 8.47+0.12°5¢ 8.33+0.12°C

Y BTYO0: yogurt with 0% black tea syrup, BTY2: yogurt with 2% black tea syrup, BTY4: yogurt with 4% black tea syrup, BTY6: yogurt
with 6% black tea syrup, BTY8: yogurt with 8% black tea syrup.

? Values are means+S.D. (n=3).
3 Means within each column (*™°) and each row (*

uo] Aotz frARTE FAMYH A7bel ©E BTYO

o] 78 TP EE 10.37 °BxollA] 12.27 °Bx
Al H7lere] SrMErE As

==

12A17F, ] 18AIZA = 5

HAR, 22t
Qom wE A7k TE
i

"By with no common superscripts are significantly different (p<0.05).

(Lee JH & Hwang HJ 2006). S2A1H 2] A713-S 2alslo
Az a8 @ AES] pH A =S #2938 Z = Table
33} 2t} EEAZ w2 BTY0S] pHE 2E 0417 6.74
oA WE 18A]3F 4490 2 FFAaElow wE 0A7HlA 6
ARAA] el A o= 37*‘6‘] st aL, 12413 el A 184
WA giet AaE HAt(p<0.05). ol9k 22 die=
BTY2, BTY4, BTY6, BTY8IM = TU3 AHS HAa,
utg 0A17ke] pH WHE 6.709014 67595 o1}, w&a 6417

=

Table 3. Changes in the pH and acidity of Greek-style yogurt enhanced with black tea syrup instead of sugar syrup

Fermentation

) BTY0" BTY2 BTY4 BTY6 BTYS
time (hour)
0 6.74+0.0122ABY 6.75+0.01% 6.72+0.01%¢ 6.70+0.01°° 6.73+0.00°5¢
6 4.81+0.01" 4.79+0.01° 4.77+0.01° 4.79+0.01° 4.81£0.01"
pH
12 4.54+0.01°¢ 4.56+0.01°8 4.57+0.00® 4.57+0.008 4.60+0.01°4
18 4.49+0.01% 4.49+0.01 4.49+0.014 4.52+0.01® 4.54+0.01%
0 0.26+0.04%® 0.31+0.02¢48 0.3140.03%8 0.3340.04% 0.314+0.024B
Titrable 6 1.68+0.03° 1.69+0.01°% 1.75+0.04°* 1.70+0.01¢4¢ 1.73+0.04°4°
acidity (%) 12 2.0040.02%4 2.0120.03% 2.0240.06% 1.97+£0.05™ 2.00£0.09"
18 2.36+0.04* 2.284+0.01%8 2.26+0.04°8 2.11£0.01%¢ 2.09:+0.01°¢

Y BTYO: yogurt with 0% black tea syrup, BTY2: yogurt with 2% black tea syrup, BTY4: yogurt with 4% black tea syrup, BTY6: yogurt
with 6% black tea syrup, BTY8: yogurt with 8% black tea syrup.

? Values are means+S.D. (n=3).
3 Means within each column (*™) and each row (*~

) with no common superscripts are significantly different (p<0.05).
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S 477904 4.81, 12A17F2 4.5490 4] 4.60, 1847+ 4.499]

A 4547 7+A48FA T Chameber JV(1979)=

OﬂEg] u}al—

23k pH W71 3.27~4.598}3 Bugk bl gl B Ao

M T8 124120 1847kl A 4.59 o]3le] pHE

SN

ol &at 2l e AES] WRAITlo] 124137} 18A] 7t A

e o R Algdnh ol¢} 2 A= 4t Zaer
2008) 2 wjte] A4

ZgHlo} ¢ %%%(Yoon

JW 5 2016), 2719%2(Oh HS & Kang ST 2015), 2T &

A7k aF2Ee] AT(Kim SI 5

2KSung JM & Choi HY 2014), W =

2013), 7112 9§ B2H(Kim DS S

272 AP s §A18 27HE Uehion,
A= o AES wrEagx fakio] ZARS
Ho] & §7)aF ek 271z Ak

==(Kim MJ & Lee SH 2017),

B Kim JY 5

= 2020), 2222 Sung YM
5 2005), gl=1ek 4FZE(Kim MJ & Kang ST 2017)

EE 27 E

olg} 2o
A
Ao A7

HthKim MJ & Lee SH 2017). L &A|Z ] wE tizat
BTY09] A== 0.26%°04 2.36% HYZ TFA|7to]
ZI1EE g4 ow =2 7S B oW (p<0.05), BTY2,

BTY4, BTY8| A T A3 Yeplltt. SAAIH
T 0.26%C04 0.33% W=,

o whe W 0A7ke] A Ak

N

FAAR A7hF S7hel e R4 Aol UehiA e

Skal, Wg 6|7 TR 12A|ZF A =

5 SEO
TUY A= Hle

U, 9 18417ke] AAEE FAAY Aokl $Ks
% folAon F718tkp<0.05).

3) AfE

Mo Lgke A9l Y18 olvistel, aghe +31Y A% ¥

A el g A% 542 vehich, bgke 3k
|

Wb E S et
a HS 5 2007). 3=} 18l @ AE°] A Ei= Table 49} 2
ok L3S BE Al5oA TE 0Tl 6413t A 71
gk & 6A1ZF o] FHE] 1847 el = & Afo] & HolA| ettt
a3y SAAIR S A7 $7HE S-S BTYO, BTY2, BTY4,
BTY6, BTY82 124 0.2 ZHAatiithp<0.05).

L EAZl| W2 g &l dldshE BTY0S] aghs HE
0AIZEI A BE 6AIZ7HA] AA 718 T 6AI7E o] THE-E]
18AIZE74%] & 2ol & Holx] eigkom, o] BTY2, BTY4,
BTY6, BTYRNXNZ frAFSHAl UEFSITE S2AH 7 ol
w2 azke AP "yt 2713842 BTYO, BTY2,
BTY4, BTY6, BTY8 2Fol|A 97 o7 Zrlsle Z2ekS
HERATHp<0.05).

Az w2 BTY0S] bk & 0AIHll A HE 6
AR AA] F7VsFA T BTY0 6A|3F o] $oll = F7}st
o1 BTY2, BTY4, BTY6, BTY8-S 64|17 o] Foll&= A}

Table 4. Changes in the color value of Greek-style yogurt enhanced with black tea syrup instead of sugar syrup

if:lze?;ﬁ‘r’; BTY0" BTY2 BTY4 BTY6 BTYS
0 77.47£0.217°4) 70.17+0.06 65.37+0.32C 62.27+0.42°° 60.030.40°E
6 85.73+0.06** 77.97+0.21°® 74.2020.17° 71.20+0.10*° 69.17+0.15%¢
b value 12 85.93+0.29** 77.77+0.06%° 74.00£0.10° 71.37+0.06™° 69.30:£0.00°"
18 86.17+0.59** 77.70£0.10 73.7740.12°¢ 71.17+0.49% 69.18+0.03*
0 —5.240.12F 1.4+0.17°° 2.8+0.06% 4.0£0.10°" 4.9+0.174
6 —2.5+0.06° 2.9+0.00"° 4.6+0.00" 5.7+0.00™ 6.4+£0.00"
@ value 12 —2.3+0.06™ 3.0+0.06™" 4.7+0.06™ 5.6£0.00" 6.2+0.00"
18 —2.140.17¢ 3.240.12%° 4.8+0.15 5.5+0.21%® 6.2+0.00"
0 0.2+0.12°F 7.240.21°° 7.9+0.06° 8.4+0.10" 9.1£0.21°4
6 5.8+0.06™ 10.80.00°° 12.240.00°C 12.9+0.10* 13.5+0.06**
o value 12 6.7+0.12°" 11.1£0.10°° 12.4+0.06™ 12.9+0.06* 13.440.00™*
18 6.6+0.53* 11.0£0.06™ 12.2+0.10°° 12.7+0.15* 13.2+0.00°*

Y BTYO: yogurt with 0% black tea syrup, BTY2: yogurt with 2% black tea syrup, BTY4: yogurt with 4% black tea syrup, BTY6: yogurt
with 6% black tea syrup, BTY8: yogurt with 8% black tea syrup.

? Values are means+S.D. (n=3).
3 Means within each column (*"°) and each row (*

“E) with no common superscripts are significantly different (p<0.05).
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St HEbstTE EAAIR A7l wE bk H7EFe] St
&<4=% BTY0, BTY2, BTY4, BTY6, BTY8 B4 f<]7
o2 I7khe %S Uit (p<0.05). $4F 15 8 AES]
AR s FA7E 7 AL 9l el Aol s ARAl o
= IR AR AlRHY, FAF UM S S 2
Ao R Lk Aaslal, agtd bt &4k Wel #ls 4
ol oJ3) F7lete Ae® FEETHKim DS 5 2020). ©]
o ZE A¥e FAVEE AUkl wE e FAWE AT
oM EATEE A7be] TS Lk Wobx|aL agkat
bt S7lete Adet ARSIt Park YS & Park KS
2001).

4) 0|s=Z(Syneresis)

olFAE vl Ao 07 Q3 FHO| HEE o
1]} (Lucey JA 5 1998), H&EF L& HE FAF 4

g &
< AsA7le aQlem Akl 75 YA dEFe

of w2 13 @ AES] 0]4&-& Table 59} ) g ATt
o2 Al g o] gL dEA|Tt] AARASFE FU8I e
| BTY2, BTY4, BTY6, BTY8S & 6AI7to| A 12A]7H7}
A o2 0l F7HE HAtHp<0.05)

FAAY 7o mE o]4=g2] Wil &g AR =
S H7F o4 pol7t gl o, IR 1247
18717 M = S o] H7bE F7tel] wet o9l 5
77F GERRTHp<0.05). °l& LA 1241717 184 7telA] &
2 H7PF S74EE pHate] feldo® =4 vER
a1, g AN EE fojd o B Ueht e AES] HE
A3 e Slg AbEe] S EaFo]l FakE 7| o]

A% sobAlo} ki a
2. At J={R7{ES| Fitst 54
1) & Z2lH=s R & SetEolE g

= Z¥E dFE %5k 2 d 2 phosphomolybdate 2}
phenol’d EH] W30 2 HAS Yehle v o] &g
m HJ 5 2012). 34 28 e AES] & Za¥=
G2 Table 67} 2T} LEA| 7] w2 tlZ27Ql BTY0S] &
2.73 mg GAE/goll~] 4.41 mg GAE/gC 2

7k e, B AR = o)A S77F v e
UE 6N o] Foll= Wt o)A om UEhA] et
ol ¥ 18 @ AECQl BTY2, BTY4, BTY6, BTYS 2E
oA AR A ERS UERATE g SRS A
g} & ZelvEe dEe v EH R o7 IS
UehH BTY0 < BTY2 < BTY4 < BTY6 < BTY8 <=2 & 1}
Eltth(p<0.05). ol 7Hle @ % HJl eFEE AT
(Kim DS & 2020)°lA1 ¢} FLsHAl Hasta glow, o] <}
2e ATe T drE ZYuE g T wEem

Azt th(Jeong CH 5 2009).

EREol=s EEEEe o aF T shuE A
A= 9F 5,000 o]do]l EAsH, & AA, A gl g
A JehE F8 89 C6-C3-C65 7|8 FH o7 3l
254 ZEYdEA 3eHEY 2 FFE BT Ahd T
st el o, dtsiA| mA o S she AEg
AEAo|tHYoon S 5 2008). 32} 1 QAES & ZgH
o|= ke Table 67} 2t TFAIT] e djZ2wel
BTY02] & ZgtHwol= k2 261 mg RU/gONA 3.97
mg RU/gC 2, &g 0A|ZtolA &g 6AIZ7HA] Frelae=
7k o, 6AIZE o] Bl o]zt gIAY, FHaske
Ak Btk olelgt wiske] AL FA A=l e AER]
BTY2, BTY4, BTY6, BTY8 25 oA SAFSHA VERT)
FAAH O] Aot g F EetEicolEe] S TR

oEH oz {93 F71E YER) BTY0 < BTY2 < BTY4

Table 5. Changes in the syneresis (%) of Greek-style yogurt enhanced with black tea syrup instead of sugar syrup

Fermentation time

(hou) BTYOV BTY2 BTY4 BTY6 BTYS
6 5.89:£0.397A3) 5.60+0.63* 5.72+0.47% 5.31+0.35% 5.31+0.20%*
12 7.13+0.82%8 7.59+1.10%® 8.07+0.32%® 9.79+0.78% 10.65+0.45>
18 7.3440.95% 7.90+0.76% 8.47+0.04*C 10.18+0.768 11.90+0.87**

Y BTYO: yogurt with 0% black tea syrup, BTY2: yogurt with 2% black tea syrup, BTY4: yogurt with 4% black tea syrup, BTY6: yogurt

with 6% black tea syrup, BTY8: yogurt with 8% black tea syrup.

? Values are means+S.D. (n=3).

3 Means within each column (*"°) and each row (*~©) with no common superscripts are significantly different (p<0.05).
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< BTY6 < BTY8 2= UEHTHp<0.05). ©|= Kim DS &
(2020)2] ATl 717Ee | BT ArtS S/MRETE
=2 ZEER0|E FES HQl Avel FUAT

2) DPPH Radical &~7{=2} ABTS Radical &~7=

gzt Aol el kst SAs S5t HES
Akl B2 o] oxidative free radical® HF2-3l= Z 07 o]
< 0]-&3+ Aolt}. DPPH(2,2-diphenyl-1-picrylhydrazyl) & ¢
3t 2712 cysteine, glutathioneZ} 22 3 f3olu| =
T} ascorbic acid, aromatic amine(p-phentlene diamine,
-aminophenol &) &l 23] A= o] Hajgor E& =
Ao w Ao] Wste A& o] &3t kst s ST -
SItHRe R 5 1999; Kwon JE 2011). @A E°] DPPH radical
2% ABTS radical 427152 Table 63} 2t}

2l o
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gl
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oS

WE AT 2 o) 27l BTY0S] DPPH radical 27 %
L 243%0| A 8.64%= WE OAIZH A 12A13M74A] Rro) A
o Zrhetdod, B 12417 A BE 18AAAE &
oA Ql #folE Ho|x] ¢ktth BTY2, BTY4, BTY6, BTYS
] DPPH radical 2712 L& 0AIZFlA TE 6AIZH7HA]
frold oz F7hst o, 6413 o] FHE = Atol 7t glAM,
AAasle AeS Btk FAAIHe] #H7te] wE DPPH
radical 2AFE H7Hgo] S7MESE 194 5715 UE
Wh(p<0.05). o] 2719 ¥ (Oh HS & Kang ST 2015), &
T2 2(Sung JM & Choi HY 2014), ZF S E(Kim JY
5 2013) H7b eF2ES] A3 Aye} fAle T

ABTS(2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic
acid)) free radical-> &Hitsl B2 3} Agtsle] Mol A= &
de 7 o, 84 B A8 s Edoly &

Table 6. Changes in the total polyphenol, total flavonoid, DPPH radical scavenging activity and ABTS scavenging activity
of Greek-style yogurt enhanced with black tea syrup instead of sugar syrup

Ft fg’;e?ﬁiﬁ’; BTYO" BTY2 BTY4 BTY6 BTYS

0 2.73+£0.03%°%Y  3.80+0.02°° 4.12+0.03% 4.45+0.038 4.61+0.01°

Total polyphenol content 6 4.41£0.02*" 5.23+0.07" 6.57+0.42° 7.25+0.03"° 8.12+0.03*

(mg GAEY/g of yogurt) 12 4.4040.05" 5.480,02°° 6.230.10° 7.07:0.18 7.89+0,08*

18 4.41+0.03 5.414+0.06"° 6.37+0.16 7.27+0.05% 8.06+0.25

0 2.61+0.13%C 2.86+0.06°5 2.9140.038 2.99+0.03°8 3.06£0.02¢A

Total flavonoid content 6 4.2240.10" 4.64+0.08" 4.7940.06"°C  4.95+0.02" 5.31+0.14*

(mg RU”/g of yogurt) 12 42120.17° 4.35:0.19% 464£0.06™  474£005P  4.95:0.13%

18 3.97+0.16*° 4.32+0.12° 4.47+0.18°5¢ 4.64+0.09A8 4.84+0.22°*

0 2.43+0.87P 5.93+0.58% 11.40+0.53% 12.3340.21°B 17.49+1.47%

DPPH radical 6 5.00+1.19" 20.79£1.56™  33.2040.44°C 45384224 61.48£2.71%
scavenging activity

%) 12 9.69+1.64" 19.79+1.36" 34194212 44584078  55.61+1.51"

18 8.46+0.55% 20.72+0.26™ 30.49+4.76°¢ 39.02+3.38"8 51.1542.714

0 21.09+2.65 24.83+1.36P 28.83+2.32%C 35.99+1.18F 43.99+1.18"

ABTS radical 6 30.0642.03  34.12+0.88°C  40.31£3.558  42.76£0.88"®  49.9240 .48
scavenging activity

(mg TEACY/g of yogurt ) 12 302240330 36.15+2.88°C  41.64+1.28" 4848467  51.52+3.38"

18 35514221 41.434£2.96*° 4437+2.878C  48.32+1.20%® 53.1743.49**

Y BTYO: yogurt with 0% black tea syrup, BTY2: yogurt with 2% black tea syrup, BTY4: yogurt with 4% black tea syrup, BTY6: yogurt
with 6% black tea syrup, BTY8: yogurt with 8% black tea syrup.

? Values are meansS.D. (n=3).

3 Means within each column (*"%) and each row (*~%) with no common superscripts are significantly different (p<0.05).

Y Gallic acid equivalent.

® Rutin equivalent.

% Trolox equivalent antioxidant capacity.
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1999). &2 28] @ AES] ABTS radical &7 (ug trolox o TxA|Ho] Hrtde] uet V| Exr) R R VS

equlvalent antioxidant capacity/g of yogurt)< $xA15 <] 3
Thgol SVFESFE w2 g UEhth 2E ARt nhE
BTY09] % ABTS radical &752 21.09 TEAC ug/gollA]
3551 TEAC ug/glZ Aoz ZFrlsigen, olzgt
ABTS radical &A% =7} AL 5x g g AEC]
BTY2, BTY4, BTY6, BTY8 ZE TollA TEAIZE F7To
tq.{l,]. 61—/\]@:].2:1 __7},4 ﬁsk-a 93\14 o]l—_ g e 2
(Kim JY 5 2013), #3AYd F=EKim JY 5 2019), $4F
FZE(Kim SI 5 2008), A% €4 s5E(un HI &
2014) A7t EEL_E—EJ AT Ao}t frAkerleh Ak 2
SAES Fus 54 B A, Ao FiE 4By
EZo] ko g QAE ExA|HY HUEES A AS
= z‘fo/\}g]. &k rﬂ b S| o] &zo].x]‘_ o7 /\]._gﬂu].

3. EX} J2IQHES| AH|X} 7|EE TI}
2 ag QAES] AHbHCl Vg A 7%, ¥ 7|
=, 23 715k, gt 7lswe] tigh A2k Fig 13 2tk
7
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[ 5 4 3
4 ab iii
i b b b
|
b
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b

score

z9] 37He YERH oY, BTY4, BTY6, BTYS8CA = f<]4
zpol7F Gtk Ale] Y ZmolM e SEAAIH S HIeIA] &
& BTY07} 62022 frofH o 7MY 52 7| S=s Bolo
H(p<0.05), ExAIHo] A7PETE FoH R A A
Uehfo] Feo] AnalE AEAQ] Guio] 9 AEJ)
71348 JeElgE Aoz A" & 735 E 5.700|
591 9] gro = Yehton, @ AE F gt 94 Afo
= UehiA et SAAIH S A7 @ AES] delle
S N|R|R] Y= Ao g AlgHY XA 7R e YET
91 BTYO0CIA & 3.99010 1} TapA|glo] Hrbgdl we} f
oH o7 ZF7tsle] BTYSO] 6.1322 7F £ 7|5 =S

Ao}, BTY4, BTY6, BTY8AA & 9% o]z} gidch
(p<0.05). % 71Z =% 227te] 715w AukAel 75w
o} fAFeHAl - 7FEQl BTY0O A & 3.60019 01}, ZA1A]
o] H7}dd uet f-o]F o2 Zr)ste] BTY8] 6.08% 7}
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Fig. 1. Consumer acceptance (n=100) of Greek-style yogurt enhanced with black tea syrup instead of sugar syrup.
The same letter means no statistically significant difference among the analysed products at the level of significance p=0.05;
abbreviation used in the graph are described in Table 1.
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st ek Alnt A miclM 237K BTY0] Hlste]  FARR S 6% HUbele] 2H S AES AlFshe o] AA
FANEE AN Wt foA 74 deblck olek 2 uiEH R AlREnh EX19] olste gl grtsle] 7)54
& A¥Rs BAe 5ol Tk 8AES] wnte]l A4S Q1 S Y8 AE veAAd 3 AvlA 7|5kl B4 A
Aoted 9T £ AR YAEh e Ed 7k Al S FHE BE FAAES AR aeEs Axd
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T woHATh ole Al Ade] AEE NEE o

T HAA R AR 7hedel wHaL sk 4. O|stety S4ut Sist SYo JueAl 24

ATk,

FujeAte] e Z¥= Table 77 Erh TRz
BTY09] Tl rhs 53 @2 ol Al 2,080 2t FAA]
Hel Wrloll wet feld 717k velgten], Audel 715
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oloh e A= AN A7t ageAEd /%
% 9 puloAlE PHATE Aow UERten], FAAY
o ANFE MRS we V|aRe Piloate Byt
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Aolg YA i7lel BAAL £eAS nelslE v
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2w, gikst EAF s &, F Setieols e
DPPH radical 227, ABTS radical &4 %)2] 4434
Table 87} 2}l 4 1Y Q AES i ek
EA ool AAIAS B, 7HeA 1R et
APl o] AHEAE Vet 7HeA 19 E S A
FAE, kst 543 fo]AQl 5o AHTAE Blem
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olE WEI} W T pHE A7V
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Table 7. Purchase intention (n=100) of Greek-style yogurt enhanced with black tea syrup instead of sugar syrup

Characteristics BTYO"

BTY2 BTY4 BTY6 BTY8

Purchase intention 2.08+0.957%

2.46+1.14° 3.01£1.15% 3.14+1.28" 3.31+1.37*

Y BTYO: yogurt with 0% black tea syrup, BTY2: yogurt with 2% black tea syrup, BTY4: yogurt with 4% black tea syrup, BTY6: yogurt
with 6% black tea syrup, BTY8: yogurt with 8% black tea syrup.

? Values are meanstS.D. (n=3).

3 Means with no common superscripts are significantly different (p<0.05).

Table 8. Correlation coefficients(r) of quality characteristics of Greek-style yogurt enhanced with black tea syrup instead

of sugar syrup

DPPH radical ABTS radical

Moisture  Total soluble Titrable Total Total . .
. pH L. . scavening scavening
content solids acidity polyphenols  flavonoids .. ..
activity activity
Moisture content 1
Total soluble solids —0.449") 1
pH 0.061 0.834" 1
Titrable acidity ~ —0.094 —0.812" —0.989" 1
Total polyphenols 0.659" —0.903" —0.643" 0.614° 1
Total flavonoids 0.311" —-0.936" -0.895" 0.849" 0.855" 1
DPPH radical X : . . . .
o e 0.730 ~0.823 ~0.517 0483 0.967 0.783 1
scavening activity
ABTS radical 0.685" ~0837  —0532 0.535" 0.898" 0.702" 0.869" 1

scavening activity

“Significant at p<0.05.
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Byun MW 5(2014)2] E73 A &2 pHS} AF=o}e *&%&741
oF fARgE A Btk AFAtE s datksl ddae fre
ARl o] AHAAE YEHA M (p<0.05), ©]= Noh YH &
(2020)9] Al 4 aF2E9 4 EAF st 24 A
Tl f714Klactic acid, citric acid, malic acid)®} &+i+a}
57J(DPPH, ABTS, Total phenols)Zell ko] ZJ#aAAE K
AT AR} AT & Feuls S £ Fohi ol
= 3}k DPPH radical £71%, ABTS radical 27153} 0.855.
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5, ABTS radical Aﬂ—‘&]— 0.855, 0.783, 0.7029] =& <ol
DA S 21, DPPH radical 2745 & Z89E 3
= %—E}EL:O]‘: 3kl ABTS radical &7} 0.898,
0.702, 0.8699] =2 ko] FHIAAE HeERNATHp<0.05).
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Fig. 2. Analysis of the principal components of quality
characteristics of Greek-style yogurt enhanced with black
tea syrup instead of sugar syrup.

BTYO: yogurt with 0% black tea syrup, BTY2: yogurt with
2% black tea syrup, BTY4: yogurt with 4% black tea
syrup, BTY6: yogurt with 6% black tea syrup, BTYS:
yogurt with 8% black tea syrup.
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Fig. 3. Dendrogram of agglomerative hierarchical
clustering (AHC) based on quality characteristics of
Greek-style yogurt enhanced with black tea syrup.
BTYO: yogurt with 0% black tea syrup, BTY2: yogurt with
2% black tea syrup, BTY4: yogurt with 4% black tea
syrup, BTY6: yogurt with 6% black tea syrup, BTYS:
yogurt with 8% black tea syrup.
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