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Abstract

This study was carried out to investigate the quality characteristics and antioxidant activity of yogurt dressing
prepared with different amounts (0, 5, 10, 15, and 20%) of black currant (Ribes nigrum L) extract. All samples
were evaluated for chemical composition, pH, viscosity, sugar content, color, organic acid content and antioxidant
activity. Our findings revealed that with increasing amounts of black currant extract in yogurt dressing, the moisture,
crude protein and crude lipid contents decreased. The pH and viscosity gradually decreased, whereas the sugar
increased with increase in black currant extract. Further, the lightness (L) value decreased, while the redness (a)
and yellowness (b) values increased with increase in added black currant extract. Among the organic acids, the
contents of citric acid, malic acid, succinic acid and acetic acid increased, while that of tartaric acid and lactic
acid decreased with increasing levels of added black currant extract. The total polyphenol and total anthocyanin
contents were 5.90-245.97 mg/100 g and 0.62-190.09 mg/100 g, respectively. In addition, the 1,1-diphenyl-
2-picrylhydrazyl (DPPH) and 2,2’-azino-bis(3-thylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging
activities significantly increased with increase in added black cumrant extract.
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Table 1. Mixing ratio of the ingredients used in making yogurt
dressing

Samplesl)
Ingredient (g)
Control  BY5 BYI0 BYI5 BY20
Yogurt 300 285 270 255 240
Black currant 0 15 30 45 60
Lemon juice 20 20 20 20 20
Honey 25 25 25 25 25
Salt 1 1 1 1 |
White pepper 0.5 0.5 0.5 0.5 0.5

"Control, yogurt dressing added with black currant; BYS, yogurt dressing added with
50% black currant; BY10, yogurt dressing added with 10% black currant; BY15,
yogurt dressing added with 15% black currant; BY20, yogurt dressing added with
20% black currant.

pH, Exet X

pH+ pH meter(Metrohn AG CH-91, Hanna, Mauritius,
USA)E AH&ste] S43ta A5 YXE+ Master
Refractometer(ATAGO, N-1E, °Brix 0-33%, Kyoto, Japan) S
o] g3l =435t o™ HAEE viscometer(DVE Viscometer,
Coretech, Brookfield, IL, USA)E ©]&3lo] 12 rpmo. &
spindle No.185 AH&-3to] oAl 578191 21 spindle
of 7] A T 1% AR He ot AxEe
cP(centipoise) ¥ Z ¢t}

M =
Z+ A|&E MAFA(CR-400, Minolta Co., Ltd., Osaka,
Japan) S AH8-319] L #(B %), a #h(FA %), b GENE)=

33] WHE S sto] Fate® YeERfQIT o] u] AH&H
Wake 1, 71 94,60, a 4% 0.00, b 3t 2,752 BB TH

F
AN

714 #4912 Sungz} Cho1(15)94 U S Fasle] AR
A 2 mLell S/FF 20 mLE Y1 &3 & AR 7]
3,000 pmel|A] 307t YA EElste] AL Fed S 045
um filter2 ©]3} & 3]A3}o] HPLC sample 2 AF-8-3}31Th
ojuf FFE2 L citric acid, malic acid, tartaric acid, succinic
acid, lactic acid ¥ acetic acidE AF&-3lit) 714 X5
Fr714F] 7} retention time< 15t 1 wje] EF 7|4
AR A 5ol WA 2RE ke ALttt BE Al
& 33 vHE Zste] O Hdagie = Yehler #4
2712 Column(Aminex®HPX-87H, 7.5x300 mm, 9 um,
BIO-RAD Laboratories, Berkeley, CA, USA), Flow rate 0.6
mL/min, Injection volume 20 pL, Detector PDA 214 nm=
A8k T
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Lsts
Polyphenol 3tk Folin-Denis(18)2] WS a3}
F 1 ol oflgh2 20 mLE 7}3le] 40CollA] 16A]17F mREA]
& A=dlS 02 um membrane filter = Cﬁli}/\]ﬁr/}. 04@,4
.1 mLel| 2% sodium carbonate 3 mLE 7|3t
AlZ1 ¥ Folin-Ciocalteu‘s reagent 0.2 mLE @7}&04 3 %Oﬂ
Al 3023 WHgAIZ] = H-333 A (Optizen POP, Mecasys
ste] 750 nmell A S 6k A,
sto] el oJste] s

ooI-

2

°r£_>:

Co., Daegeon, Korea) & ©]-&
BT L gillic acidE ©]-&

ArEslsiTh

% otEAlold g pH differential method(19)°]l w2}
=739t 1 mgmL A& 0.5 mLe 0.025 M potassium
chloride buffer(pH 1.0)¢} 0.4 M sodium acetate buffer(pH
45)% 7tete] #HF H3E5 5 mLE 3 v 510 2 700
el Whg ole] FHEE 247 23] ofelel o

gj”]’ 1:/~}\r/}

Anthocyanin pigment(cyaniding-3-glucoside equivalents, mg/L)
=AxMWxDFx107/ex1

Aabsorbance value)=(Asio mrAzo mm)PH 1.0-(Asi0 mr-Ago m)pH 4.5
MW(molecular weight of cyanidin-3-glucoside)=449.2 g/mol
DF(dilution factor)=dilution ratio of sample
¢(cyanidin-3-glucoside molar absorbance)=26,900 molar
extinction coefficient, in Lxmol ' xcm™

I=pathlength in cm

DPPH 2}t]Z &7 Blois(20)2] WS Faste] =
oAtk & AR 5 goll e gL 50 mLE 715k stimrer
2 743} & % 3600 rpmoll 20+7J ArEE st 5
3 mLe} DPPH €9 6 mLE 7}3le] £33t 5 3083 P
3t & spectrophotometer(Optizen 3220UV Mecasys Co.,
Ltd., Daejeon, Korea)E ©|-83} 517 mnoﬂfﬂ TH=E
sl on ofge] 2ol ola] AAfgole s AF=EsISit

DPPH radical scavenging activity(%)=

absorbance of sample
absorbance value of control

(1- %100

ABTS )z &7% 23S Roberta 5(21)2] #HE
Zaste] ABTS 2z 275 S35t A5 10 gol
80% ethanol 100 mLE 7}8}o] stirrer® 24A]7F A 2ol A

Z3F ¥ 3,600 tpmol| 2027t YA sl e FH et
O% NEE AFESIATE Aol 24417 5 F 94 74
mM ABTS®} 2.6 mM potassium persulfate S 924l 24A] 7+
W25t oFol 2(ABTSHS FAAIZ! 5, 750 nmol| Al &3

=

=l gho] 17 olai7} HES dgreS ol g3lel 439
t}. 34 E g9 | mL¥} AlE 20 uLE 30% B3k vkEAIR]
T} microplate reader® ©|-83}0] 750 nmoA SHEE
S48ISIth ABTS 2HHZ 27]%52 Ths 29| olso] W&
=& Yehth
ABTS radical scavenging activity(%)=
A experiment
)X
a A control %100

ong 275 &F

Kim $(2)°] $1-¢ 9Fste] oband 2758 274

3o A 82= AR 10 goll 80% ethanol 100 mLE 7}5to]
stirrer 2 24A]7F A 204 FZ 3+ & 3,600 rppmol| 20%-3F
AR Este] FedS A 2 AlE 1 mL 9 1 mM
NaNO; €9 1 mL2 £%3F 5 0.1 M HCIS ©] &3}l
pH 128 HA3c} o2 5

=

37°ClA 1413 WA &
HE-g-9 1 mLol| 2% acetic acid 5 mLZ} griess reagent 0.4
£ H7tste] E3hek § Aol A 1583 A sk
< microplate readerE ©]-83}°] 520 nmo|A SFHE=E
S tAnh obdAd 275 e Aol dislst #h=

R Vehhglch

A experiment

x100
A control )

Nitrite scavenging ability(%)=(1-

SH Az

BE AP 33 v AEsisl o, £4HEA(ANOVA)
2 t5H 9] 747% (Duncan’s multiple range test)ol] 2]l <]
d AL 9t BE BAAEE computer program
package®] SAS 9.1(SAS Institute, Cary, NC, USA) S Al-4-5
i,

EYFHE QFZE EAlo YHIME

EYAHEES Hr3 @ F2E =4 dutgdE By
A3} Table 29 2th BEWAHAHEES A3 @ F2E =
gAalo] FE3MEES. t2o] 76.13% = 7Y =4 VEhe
o, BUAUE M7} S T2ETS 68.85-74.50% 2 EHA
HES H7tao] Wold s fojdor hidle 295

R 21 tHp<0.001).

ZEPA e Yzl 388%2 714 B Uehstom 2
WA HE H7tgo] =) 7hAsnh A Huke B
AUE 20% A7k LT2E =dyo] 337%% foHow
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Table 2. Chemical composition of yogurt dressing with black currant

1)

Composition Sample

F-value
(%) Control BYS BY10 BY15 BY20

Moisture 761310817 7450£0.6° 73.39£0.54° 71.27£025° 68.85£051° 73317
Crude protein 3.88+0,03" 3.76+0.01" 3.65+0.04° 341+001° 344+0,00° 19869
Crude lipid 3.56+0.04" 3.4540.05° 3424001 339+001° 337+001° 2040
Crude ash 143001 1.46:0.01* 1.512001° 153:001° 1.58+0.00° 12095
Carbohydrate 14.99:0.78° 16.83:0.66" 18.03£0.53° 20.30£0.24° 2.75:052" 75

"Control, yogurt dressing added with black currant; BY3, yogurt dressing added with 50% black currant; BY10, yogurt dressing added with 10% black currant; BY15, yogurt

dressmg added with 15% black currant; BY20, yogurt dressing added with 20%

3)MearﬁSD triplicate determinations.
)a-¢

I <001,

714 g JEhgom BAFAHE 3 sleko] Z7)3pEE
ZHaste 23S HATHp<0.001). 23] 2-& 143-158% W
A& Uehgton] SU7UE Hrbge] S s 272
E =49 &gl 9402 F7FsH th(p<0.001).
Eral e Ul 2ol 1499% 2 7Y B YElsten, &
YAANE H7lege] S71E45 16.83-22.75% % 5718
At o g B aﬂﬂgjg_ A7 ko] a2 X3 83} g
FIEE Tkt RS, 29, A fFaske
AHE YR Jeong 5(2012)] AT E] gt
AubA Eol| A S8 77.64%, 2T 128%, 3] 0.31%, %

AW 028% % Lut I3} SR8y} 220§ H] S
ZeA L =thy Bk bl gl E Ao s EYA
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pH, Mze 9=

EAARES ket o 72E =849 pH, A= &
%= 2% ZA¥= Table 32} 2tk pHE EYAUE 20% 37t
ST2E Zido] 2872 7P WA YERg o, gizao]
35002 7 A vYERt ol EYATE Ffr o]
&= thFel 7] 4k (citric acid, tartaric acid, malic acid,

Table 3. pH, viscosity and sugar content of yogurt dressing with black currant

black currant.

‘Means with different superscripts within a row indicate significant differences (p<0.03).

acetic acid 5)°l 7199 Aoz Algd
A7 S F2E syie &
A7Vl S7HETE
e} SA}3 AEFS Bt
e
=2 ;ﬂ
o] ETH14). thETe
AE H7hge] 27t
H7} a72E Ed
9 Hp<0.001). °l&= 2
Ao Ax

H-l- =

QEPES
ofz]o}

(12)°1 4 &=

A %*‘I'ﬁ“/]

St ESTE 5

L olt

o e}

=

S5t A S Yehll=
Ao ] 7<4J__ 7<-h:7]_ u_CL:l‘:i 5
+ 4,333.33 cPoloiﬁﬂi b
Aastgon B

746.67 cPE 24 40 o7 7hAaE
718 S FEE =AY
FH4et BEA Ayl @ F2E sy Ax A

pH7}

Park S(13)<]

i AT =

T d+4

o

lm P

&4

AAHE 20%

QUZET BEEA Hr)gko] 27184 E vrolx]

= A7ATe} AX)BHTh ¥ Lee9) Lee(14)9] E54]
2 A7 a72E =hydd e Bl Hrtee] SU1e
/\i 7] I:7}. l’:O]—Xﬂ E oq;TLﬂ_ Z]’ﬂ"

HH wo2 AR EH.
Y tl2ro] 1610 *Brix(%) 22 71 WAl el e

o

Brix(%) .2 BAAUE Hrho] F7b

ARE HAAH. ol

=Y AT} Lee} Lee(14)2]

o] S AES} AR B AHA, H=,

By ol FAR
23 S thev]

2oy dE H7l QTFEE =TS 18.03-25.20
g2 Eolx e

Park 5(13) o}Z2Uo}E H7} 9 F=E
B3] A7t aF=2E =4

Samplel)

characteristics F-value
Control BY5 BY10 BYI5 BY20
pH 35040027 3.1540.01° 2.93+0.00° 2.88+0.12° 2.87+0.01° 1442427
Viscosity (cP) 4333.33¢75.72° 3704.00£86.53" 3063.33:85.04° 2826672887 2746.6757.74° 27585
Sugar content (°Brix) 16.10£0.10° 18.03£021° 21.070.06° 24.000.00° 25.20£0.10° 334033

"Control, yogurt dressing added with black currant; BY5, yogurt dressing added with 50% black currant; BY10, yogurt dressing added with 10% black currant; BY15, yogurt

dressmg added with 15% black currant; BY20, yogurt dressing added with 20%
MeanzSD triplicate determinations.

black currant.

I dMeans with different superscripts within a row indicate significant differences (p<0.05).

I p<.001.
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Table 4. Hunter’s color value of yogurt dressing with black currant

FH5HA E01307] wioletar Als s o]
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Table 59} 2t} F7]14F /2 & citric acid, tartaric acid,
malic acid, succinic acid, lactic acid, acetic acidZ & 65°]
AZAT A ol 7154 S Vel o
714k citric acide tZ&T©| 12141 ppmo. 2 S AHA
EZ 7182 479.72-1,498.65 ppm O & oA o ® =
7¥ele A3E YERATHP<0.001). Tartaric acide Ul Z&w0]
19032 ppm O 2 BEUAUES H71d4= H4sleon,
malic acide EIAUE H7bge] S71d+S =%

Samplel)
Color F-value
Control BY5 BY10 BYIS BY20
L 74.65+0.02° 39.03+042° 28.49+0.77° 26.00:0.80" 24.46+0.09° 4650927
a -1.85+0.01° 2390021 24.4440.27° 24.7740.11° 25234007 16,3835
b -0.674023° 0.52+0.06" 3.8540.16° 5704023 6.1440.03" 1,050.65

"Control, yogurt dressing added with black currant; BYS, yogurt dressing added with 50% black currant; BY10, yogurt dressing added with 10% black currant; BY15, yogurt
dressing added with 15% black currant; BY20, yogurt dressing added with 20% black currant.

"MeantSD triplicate determinations.

3”_"°Means with different superscripts within a row indicate significant differences (p<0.05).

4)mp<‘ oL

Table 5. Organic acid of yogurt dressing with black currant

Organic acid Sample” Fovalue
(ppm) Control BYS BY10 BYI5 BY20
Citric acid 121.41£0.17 479724397 909.80+4.21° 980.61£6.51° 1,498.65:0.64' 53,8559
Tartaric acid 190.32:0.12" 94.3120.15" 90.570.38° 82.15£2.5% 79.04£0.07° 497420™
Malic acid 37.6840.75° 86.39+1.07° 130.74+8.53° 143.62+3.48 161.17+1.17° 41324™
Succinic acid 0.00+0.00° 25.16+1.06° 119.4146.60° 135.52+1.85° 201.05+0.29" 2132817
Lactic acid 644.23£20.70° 603.45+8.02° 599.17+11.60° 546.89+023° 433.28+6.42° 149.19™
Acetic acid 1,057.05£21.38° 1,251.81+1141° 2,175.94£35.07° 2379.71£9.24° 2,726.026.90° 41876

"Control, yogurt dressing added with black currant; BYS5, yogurt dressing added with 50% black currant, BY10, yogurt dressing added with 10% black currant; BY15, yogurt
dressing added with 15% black currant; BY20, yogurt dressing added with 20% black currant.

"Mean+SD triplicate determinations.

3”_"°Means with different superscripts within a row indicate significant differences(p<0.05).

4)mp<. 00L.
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Table 6. Total polyphenol content and antioxidant activity of yogurt dressing with black currant

1)
Antioxidant Sample Eval
activity ) “vaiue
Control BYS BY10 BYI5 BY20

Total polyphenol (mg/100 g) 5.90£0,00™ 74.06£0.17° 132.4410.53° 21820455 24597178 6132787
Anthocyanin (mg/100 g) 0.62+0.28° 50.93+0.44° 105.65+0.39° 167.49+1.42° 190.09+1.59" 18,7882
DPPH radical scavenging activity (%) 3.26£0.17° 29.760.33° 5171£027 70241027 77.15£045" 283715
ABTS” (%) 1.20+021° 19.80:0.16' 38.600.35° 58.730.98" 66.15:0.86" 570516
NSA? (%) 43274099 62.55+0.63 79.010.84° 86.4140.48" 89.32£0.44' 2,153.80"

1)Control, yogurt dressing added with black currant; BYS, yogurt dressing added with 50% black currant; BY10, yogurt dressing added with 10% black currant; BY15, yogurt
dressing added with 15% black currant; BY20, yogurt dressing added with 20% black currant.

"Mean+SD triplicate determinations.

PMeans with different superscripts within a row indicate significant differences (p<0.05).

o
p<.00L.

5)ABTS, 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid).

ONSA, nitrite scavenging ability.
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