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Abstract

This study aimed to determine the physicochemical and sensory qualities for yogurt dressing prepared with
bluebenry juice(0, 10, 15, 20, and 25%). As the amount of added bluebeny juice increased, citric acid, malic
acid and succinic acid contents increased, but tartaric acid, lactic acid and acetic acid contents decreased. The
pH of control group(3.75) was higher than that of the others(3.68-3.48). Sweetness of yogurt dressings
decreased as the amount of added bluebeny juice increased. DPPH radical scavenging activity of the control
group was 26.44%, whereas those of yogurt dressings with bluebeny juice ranged from 63.16-87.46%. Color
L and b values decreased significantly, whereas a value increased significantly by addition of bluebeny juice.
Viscosity of the control group was lower than those of the others. The sensory property results showed that
yogurt dressing with 20% bluebeny juice was rated best. It was also preferred most. These results suggest
20% of bluebenry juice is the best substitution ratio for yogurt dressing.
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{Table 1> Formula of yogurt dressing with blueberry juice

. Samples”

I t
neredient(g) BDO BDI BD2 BD3 BD4
Yogurt 200 180 170 160 150
Blueberry juice 0 20 30 40 50
Lemon juice 25 25 25 25 25
Honey 30 30 30 30 30

Salt 1 1 1 1 1
White pepper 0.5 0.5 0.5 0.5 0.5
1) BDO : control.
BD1 : yogurt dressing added with 10% blueberry juice.

BD2 : yogurt dressing added with 15% blueberry juice.
BD3 : yogurt dressing added with 20% blueberry juice.
BD4 : yogurt dressing added with 25% blueberry juice.
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{Table 2> Operating conditions of HPLC for analyzing organic acids

Specification

Condition

Column Aminex "HPX-87H (7.5%300 mm, 9 pm, BIO-RAD Laboratories, USA)
Mobile phase S mM sulfuric acid
Flow rate 0.6 mL/min
Column Temperature 35T
Injection volume 20 uL
Detector PDA 214 nm
BEgon wE ARE 3 W SRS H  6) RS2
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DPPH 0.8 mLE #7}ste] 412 ¥ 1521t A&
% 517 nmollA EFEZ 33 HkE =4slo] o
BIgES 79tk DPPH AAlgol s th-33t
2 2 og) ALttt

AR A5 (%)= [1-A -7 F85%/
FAZEE F25)) < 100

EERDE
Minolta Inc., Japan)E
»‘J:—)%k a( A )G, b(EA ) ahe
Jote 1 HEEE o8I, ol

AFga Tkl [oa, b -2 ZH2) 94.62, 5.28,

5) &= =&

E-—E,—Hﬂ ,‘% 7@7}5} SFEE 1:1}]]/\1,] xh:
EAdS dolry] $Jdl Viscometer(LVDV-II++,
vl A, USA)E ©|83te] 10 rppmeZ spindle
45 AHESte] AFollA S8 e spindle©]
=71 AR 318 A= He &Y J=E
cP(centi poise) =2 1t} BE A&+ 33 vt

¥ Zgsje] 1 PEgos Jepjg.

EFHEF A7 2l o7 2E =94
_/] 4#74}\}‘:4 /ﬂo 401:5]( Dé] o:] 20 20~
304)= e & A(color), FHflavor), 131'(taste)
A (texture), 47 2] “=Z(after swallowing),
xR ol EA(overall acceptability)E 71351
om, 74 Ao R Siglth =l s
5kl o,

SH 10~114], &5

A H7sish

%230 mL) A &3
2~3A] Aol F

S
SRS B12 arme Sy ol
4 54 9 s B4 2 A BT L B

Hx ]-(Meanﬂ:SD)i YERIR L #AHEA(ANOVA)
2 9] 7% (Duncan's multiple range test)<
slglon, RE EAREE B/ package SAS 9.1
= AHgsksith

%t
=

=

CZ A

El

1. RIILE 24

1) E2HI2IBC solbE 2

EFlElEe f71e BA%E 23 <Table
3>3} o] F 3FR[9| frlhte] AEE ATk Citrie
acid7} 804.33 mg% = 714 gako] %‘2}1 Malic
acid”7} 43.52 mg%, Succinic acid”} 7
elykt}. Tartaric acid®} Acetic acid
%34Tt

rlr ‘°
i
MN'
i)
N



B Ht =ee) FA5Y 259

{Table 3> Organic acids of blueberry juice (unitmg?%)

Organic acid Content

Citric acid 804.33+5.12

Tartaric acid N.D"

Malic acid 43.52+2.14

Succinic acid 79.92+1.03

Acetic acid N.D

1) N.D means not detected.

2) EFHI2IE It QF2E =2a9
sIl6E 2

Elels A7F 87 2E =99 714§

B A3l= <Table 4>9F 2o] & 652 771
2ol == %2 Citric acid, Lactic acid, Acetic
acid 59 £o.2 shaFo] E9kt} Algkinl ol
& 715A8S JeEle 23 #7141 Citric
acide 2] 666.28 mg%A o E-Fue]F
H7HEE 835.54~1008.19 mg%= LR} B4
g5 H7kto] dETEY foHew vt
(p<0.001). EFWE]&F2] F714F Z Citric acid &
o] 71 =ol EFHElE M7= Ciric acid
e SUleleE AdS Bt Tartaric acide
o Z=to] 153.72 mg%R o EFHE]SE 10%<}
15% 72 a3t f-92Q1 ztol7} gl e
U 20%9} 25% A7 RS 2B} folH o v
Al YRS THp<0.001). E-FH|2]Foll A= Tartaric
acid7} AEHA ko e F2E =g Aol A
EFHEF Aol BT

wW=T =
At} Malic acideE EFH| g

<Table 4> Organic acids of yogurt dressings with bluebenry juice

F Aol 2485s wgtom BRWeE
25% 7ol 204.42 mg%Z 7P =%ka =
0] 15143 mghZ 7P @ IS Bt
(p<0.001). Succinic acid= 714 & 7P 2
SHS Helom thE74(29.82 mg¥%)X.th E-FH
2% H7HH4045~54.44 mg%)o] olAo =
=T} Lactic acid®} Acetic acide E-FH]2] 5ol
Ae AEHA fsken dixae] &5+ A
ZhrRTh A e Al E3te] fro]H <l Aol vt
A A THp<0.001, p<0.05).
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2. pH ¥ & =&

<Table 5>= EFHE|F H7F SF2E =4
°] pH % B=E 43 Ao|tl. SF2E =4
el pHZ% A3} thxT-9] pHE 3.75%.21
F|2] H7kte] pHE 3.68~3.48 % UERSITH
Flg] Hrbeo] 7S pHE 743k 25%
A7ke] pH7E 71 Sk th(p<0.001). Hwang SH
<} Ko SH(2010)2] AF-ollAl= w3 wh=e] pH7}
EFue] Hrbge] S71EE At B

m{m e

(unit:mg%)
Organic Samples” Fvalue
acid BDO BDI BD2 BD3 BD4

Citric 666.28+4.15  835.54+625°  850.15+12.01° 939.61+11.23°  1008.19+20.18"  339.91
Tartaric 153.72+5.85" 158.76+2.37" 149.91+1.20°  139.8545.12°  132.14+8.62° 1227
Malic 151.438.30° 156.74+7.50  167.45+12.23%  172.80+10.30°  204.42+8.76" 14.08™
Succinic 29.82+0.15 40.45£1.21° 47.64+0.89°  51.17+2.74% 54.4443.18" 7253
Lactic 563.14+12.04"  538.60+10.42°  528.90+8.46°  475.43+9.24°  463.28+10.85°  51.84°
Acetic 285.0746.14"  281.054827°  266.37+13.02"  265.80+8.31%  254.90+9.50° 523

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row(a-d) indicate significant differences at p<0.05.

"p<0.05, ""p<0.001
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{Table 5> Sweetness and pH of yogurt dressings with blueberry juice

Samples” Fval
BDO BDI BD2 BD3 BD4 ~vatue
pH 3.75+0.012 3.68+0.02° 3.64+0.01° 3.51+0.01° 3.48+0.005° 28538
Sweetness 15.86+0.21° 14.63+0.15° 13.4340.05°  12.90£0.10°  12.40:0.10°  327.46™
(Brix%)
1) Abbreviations are referred to <Table 1>.
2) Different superscripts within a row(a-e) indicate significant differences at p<0.05.
"'p<0.001
1AL, Ji IR Yoo SS(2010)8] F7] wh==e] 3. DPPH radical 20{&4d
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1) Abbreviations are referred to <Table 1>.
2) Bars with different superscripts(a-d) indicate significant differences at p<0.05.

<Fig. 1> DPPH radical scavenging activity of yogurt dressings with bluebenry juice
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{Table 6> Color of yogurt dressings with bluebernry juice
Hunter Samples” F-value
Color Value BDO BDI1 BD2 BD3 BD4
L 65.39+0.14" 52.99+0.03° 53.07+0.69" 50.43+0.13° 49.15+0.33¢ 98391
a -1.63+0.01° 11.920.30" 13.2240.05° 15.40+0.03" 15.9740.15  6437.89"
b 4.33+0.01° -0.4620.07° -0.49+0.06™  -0.58+0.05 -0.63+0.07°  4078.89""

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row(a-e) indicate significant differences at p<0.05.

wk

p<0.001
3) L value degree of lightness: white +100 <> 0 black
a value degree of redness: red +60 < -60 green
b value degree of yellowness: yellow +60 < -60 blue
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=
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1) Abbreviations are referred to <Table 1>.

2) Bars with different superscripts(a-e) indicate significant differences at p<0.05.

<Fig. 2> Viscosity of yogurt dressings with bluebenry juice
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itric acid”} 804.33 mg%= 717g ghgFo] B3k
I Malic acid’} 43.52 mg%, Succinic acid’}
79.92 mg% = YEbsth EFHEE H7F o2
E =gide f71hhe F 652l f714tel AEH
e o]F 7P o] =L Citric acid= 3
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{Table 7> Sensory evaluation of yogurt dressings with bluebeny juice

.. Samples”’

Acceptability BDO BDI BD2 BD3 BDa F-value
Color 4.10+0.52% 5.00+0.37° 5.70+0.47° 6.30£047" 6.30£0.64° 143717
Flavor 4.30+0.47° 5.30£0.47° 6.10+0.85 5.900.85" 5.900.85" 20.60""
Taste 4.70+0.47° 5.65+0.48° 6.45+0.60" 6.70+0.57" 6.30£0.47° 47,08
Texture 4.30+0.46° 5.70+0.47° 6.10£0.85° 6.30£0.47" 6.00£0.73" 46.20""

After swallowing 5.00+0.79° 6.00+0.79" 6.10+0.93" 6.30+1.02° 5.60+0.50° 10.76""
Overall 5.00+0.82° 6.30+1.12° 6.4040.94" 6.600.93° 6.000.86" 15.18"™

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row(a-d) indicate significant differences at p<0.05.

""p<0.001

3) Rating scale : 1(bad) to 7(excellent).
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T UET(29.82 mgh)Ett BERudE HokE
(40.45~54.44 mg%)°] o4 22 =3}TH(p<0.001).
Lactic acid®} Acetic acide E-FH|2]FA = 7
ZHA] &gy aF2E =g AEH
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Eht Al87Ee] 94 Q1 Abe] 7t AATH(p<0.001,
p<0.05). EFHEF A7t LT2E =44°] pH
=% A3} gz pHE 3.75%01 B
A7) pHE 3.68~3.48 2 UERsith LT
F H7 o]l F7FEFE pHE Haste] 25% 3
7he] pH7E 7P Skt (p<0.001). 87 2E =
g9 FEE ol 15.86 Brix%= 7M=&

koL BFuE]F Mrkee] dERTE vekon
EFHeF ArtEo] Vs 9ot st
of AlZ7te] fro] 4]l Apol7t ATHP<0.001). &
2w8]E H7} @F2E =42 DPPH radical
2ABAL YzTo| 2644% 00 E-FulE] A
7ho] 63.16~87.46%%= A YEFETHp<0.001).
A SdA EFHEES HA7HETE = L
H AT bk dasta A% aghe St
ke A Btk =] Axs dxTol

2386.67 cPom EFulE] H7FE 8348.00~
10523.00 cPE hZ BT} oF 3.5 ~4.40) F =
T =4 YERETHp<0.001). T57AL AT} A<
713%E dE2TE e Hrkre] o &9k
I(p<0.001) <] 7T e = TR} BFug]
F 15%017% A7RtelA FoA o g wA el
hp<0.001). Bte] 7o} 41 o] w7 &
FHlE)F 20% H7kro]l 242} 6.70, 63022 71
EXI(p<0.001), Ao 7|SEE thEwHT &
FHl 2] 7ol o E3RTHp<0.001). HHHA<1
2 EFE]F 20% H7ro] 6.60°.2 71
3 15% H7HE 10% A7 222 = v
fxriEn BFuEE 37 o7 2E =4
ol 71357t ¥ &2 AFE AATHp<0.001).
ool A3 vlxwrH} B EF Hrhte] o]
stehAd, #ed FHAEAC] ¥ =4 vehsen

| B2 8] 20% A7Fo] 7B =4 Hr)

rﬂl

Ho] Q@ F2E =¢A] A|2A
T2 20%7F 7P Adsieler BotEnh 2 A
A AE-3 QR FEEE A|FA|EO T | 23|AL

o we} GFI=I Bel Apol7k d&A 2 A7

e
e
=)
i)
oy

(%]
e
N
Nk

2 AFE EFHEES S72E =yl A
7¥ete] olglstA 4 HeH 5A4E Hrskich
=TS AF a72E B i1 2
A} citric acid, malic acid®} succinic acide &5
w25 A7he] S7HE4E Ekth(p<0.001). ¥
™ tartaric acid, lactic acid®} acetic acid+ W ZT+
| &FEF HA7ET 24 el AlS3ke]
frel Al Apol7t k. LF2E =84 <] pH
=% Ay dzTo)(3.75) EFulE]l A 3.6
8~3.48)Ht} B =A| YEFRTHp<0.001). T2
Ao FEE thETo] 15.86 brix%® 7}
=a BRHEE Hrbge] 1S U
FAas A thp<0.001). BFHE]F H7F 872
#) 4 ©] DPPH radical &7 248 o &1t0]
26.44% 0 BFHE] FH7kro] 63.16~87.46%
2 = Yebgth(p<0.001). M= =3 Az} EF
el Es A7HETE U9 Lad A% bk
st ANE aghe SVt Ads BAth
sy Ao AxE tiRaol 2386.67 cP oM &
Fulg] H7hrS 8348.00~10523.00 cPE T 2
Hr}h oF 35u~44n) A= o EA YERsth
(p<0.001). H5AAL A2} BFu2l5F 20% M7t
0] 6,600 7 =¢ka 2 ETE S5
F A7 87 2E =yAY V|awrt 9 A4 3
7FE ABHp<0.001). o] o g EFu|eE H7t 2
T2E =4 Az Al BFuEE A7 20%
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